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Au cours des |IOA

* Peu d’essai théerapeutique

« Nombreuses molécules non évaluées

 Intérét de molécules hors AMM (spectre, profil de
tolerance, activité anti-biofilm)
— Lévofloxacine, moxifloxacine
— Daptomycine, Dalbavancine

— Beéta-lactamines de derniere génération
— Linézolide, tédizolide




HORS HORS

AMM | Prescription « hors AMM » [AMM

S’assurer de 'absence d’alternatives

Connaitre les éléments de la littérature
permettant de justifier chague choix

— Molécule

— Voie d’administration

— Dose

— Interactions médicamenteuses

Informer le patient
Exposition a des effets indésirables

attendus et non attendus
HORS HORS

AMM AMM




Ertapéneme (Invanz®)

AMM
1g/j par voie IV

» Large spectre
— Gram-positifs Infections intra-abdominales.

* Pneumocoques
« Staphylocoques

Pneumonies communautaires.

* Streptocoques ] Infections gynécologiques aigués.
* Inactif sur les entérocoques

— Gram néqatifs Infections de la peau et des tissus
« Haemophilus influenzae mous du pied chez le diabétique

* Entérobactéries

— y compris BLSE

— y compris céphalosporinase déréprimée
* Inactifs sur:

— P, aeruginosa

— Acinetobacter spp.

— Stenotrophomonas maltophilia

— Anaérobies
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0066-4804/10/812.00 doi:10.1128/AAC.00836-09
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Pharmacokinetics of Ertapenem following Intravenous and
Subcutaneous Infusions in Patients’

Denis Frasca,'* Sandrine Marchand,"** Franck Petitpas,'- Claire Dahyot- -Fizelier,"
William Couet,"*** and Olivier Mimoz"**

INSERM, ERI-23, Péle Biologie Santé, 40 Avenue du Recteur Pineau, Poitiers, France'; Université de Poitiers,
UFR Médecine-Pharmacie, 6 Rue de la Milétrie, Poitiers, France*: and CHU Poitiers, 2 Rue de la Milétrie,
Poitiers, France®

19/24h, 6 patients de réanimation

100 N‘?f§@ § N

1000

( 1

1 ‘f e

Total concentrations (pg/mL)
e

0 1 8 12 16 20 24
Time (hours)



Diffusion of ertapenem into bone and synovial tissues

E. Boselli'*, D. Breilh?, S. Djabarouti2, J. C. Bel', M. C. Saux? and B. Allaouchiche!

IDepartment of Anaesthesiology and Intensive Care, Edouard Herriot, Lyon, France;
*Clinical Pharmacokinetics Laboratory, Haut-Lévéque Hospital, Pessac, France
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HORS HORS
AMM | Ertapéneme (Invanz®) et IOA | AMM

Echecs !

Lee et al. Int J Infect Dis 2010
Elliott et al. Clin Infect Dis 2006
Skurnik et al. J Med Microbiol 2010
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HORS HORS
AMM | Ertapéneme (Invanz®) et IOA | AMM
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Ertapéneme (invanz®

950cc sérum physiologique
Injection SC lente

chez un patient n’ayant pas
d’anticoagulation curative

Hors AMM

Pas d’injection
SC directe



J Infect. 2012 Dec;65(6):579-82. doi: 10.1016/).jinf.2012.09.004. Epub 2012 Sep 12.

Prolonged subcutaneous high dose (1 g bid) of Ertapenem as salvage
therapy in patients with difficult-to-treat bone and joint infection.

Ferry T, Sénéchal A, Gagnieu MC, Boibieux A, Laurent F, Perpoint T, Tod M, Chidiac C.

Total ertapenem in plasma (mg/L) after SC or IV injection
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Population pharmacokinetics and probability of target attainment of
ertapenem administered by subcutaneous or intravenous route in
patients with bone and joint infection

Sylvain Goutelle’*, Florent Valour®*®, Marie-Claude Gagnieu®, Frédéric Laurent®*, Christian Chidiac®** and
Tristan Ferry?>“> on behalf of the Lyon Bone and Joint Infection Study Groupt

Normal renal function (CLcg = 100 mL/min)
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Daptomycine et os

Données PK 13 volontaires sains

Concentration
synoviale

« Forte liaison protéique (90%) Cpuslasmatique | COTCOMON
. y N |

* Seule la forme libre pénétre dans :

I'intertitium du tissu osseux 71,3

i iti i Médiane 5
. ; . . , [extrémes], mg/I [39,4-110,3]
* Faible pénétration ratio os/sérum 0.1 -

8 mglkg Hez  MRatio
Landersdorfer Clin Pharmacokinet 2009 1 injection 0.04

Chirouze et al. ICAAC 2011 A1-1745

22,4
[13,1-35,0]

—a— Plasma

—x— Plasma free

—o~— Subcutis healthy
100 = —o— Subcutis inflamed

3 DE et Soft tissue and bone penetration abilities of daptomycin in diabetic
] j M liii11x Il 1 patients with bacterial foot infections

Friederike Traunmiiller 1.2+, Michael V. Schintler1t, Julia Metzler1, Stephan Spendel?, Oliver Mauric2,
Martin Popovic 23, Karl Heinz Konz*, Erwin Scharnagl?® and Christian Joukhadar1,2:5.6%

J Antimicrob Chemother 2010
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Daptomycin > 6 mg/kg/day as salvage
therapy in patients with complex bone and
joint infection: cohort study in a regional
reference center

Sandrine Roux', Florent Valour'*?, Judith Karsenty'*, Marie-Claude Gagnieu®, Thomas Perpoint’,
Sébastien Lustig>®, Florence Ader'?, Benoit Martha®, Frédéric Laurent®*’, Christian Chidiac'??,

Tristan Ferry'**" and on behalf of the Lyon BJI Study group

BMC Infectious Diseases 2016

@ CrossMark



43 patients (6117 years) received daptomycin

— Mean dose of 8 =0.9 mg/kg/d (s received > 8 mg/kg/d)
— Mean duration of 81 =59 days




43 patients (6117 years) received daptomycin

— Mean dose of 8 =0.9 mg/kg/d (s received > 8 mg/kg/d)
— Mean duration of 81 =59 days

— Most patients had chronic implant-associated BJI

— Criteria for complexity:

* Intolerance to a first line antimicrobial therapy in 42 patients (98%)
» Relapsing BJI for 27 (62%) patients
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Patient characteristics

43 patients (6117 years) received daptomycin

— Mean dose of 8 =0.9 mg/kg/d (s received > 8 mg/kg/d)
— Mean duration of 81 =59 days

— Most patients had chronic implant-associated BJI

— Criteria for complexity:

« Intolerance to a first line antimicrobial therapy in 42 patients (98%)
» Relapsing BJI for 27 (62%) patients
— Microbiology:
» Coagulase-negative staphylococci in 32 patients (74%)
« S. aureus in 11 patients (26%)
* P. acnes in 8 patients (19%)

— Daptomycin was mainly used in combination for
targeting the Gram-positive isolate
» Fosfomycin in 15 patients [35%)]
» Rifampin in 9 patients [21%)]
» Clindamycin in 5 patients [12%])




Serious adverse events leading to
daptomycin discontinuation

Dose Associated Serious adverse event SAE onset | C,,,;, at SAE
(mg/kg/d) | antibiotic (days) onset (mg/L)

Rifampin Neutropenla

7 leampln Pneumonia 92 -
Hypereosinophilia

8 Rifampin Eosinophilic pneumonia, 6 134
Hypereosinophilia,
Rhabdomyolysis

9 None Eosinophilic pneumonia, 23 38
Hypereosinophilia

8 Linezolid Acute renal failure 8

iy

Overdose
???
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Efficacy

* Treatment failure:
— Occurred in 9 patients (23%, all with implant-associated BJI)
— during a prolonged follow-up (mean 387 days)




Risk-factors for treatment failure
Variable unadjusted HR (95% CI) | p value

Age perfoyears) [ 189 (1.03-347)  0.041
iviaie sex Z3 (oY) 48 (0.25-T.43) U245
12 (31) 1.06 (0.93-1.06) 0.932
111(079111) 0787
_ 13 (33) 0.91 (0.23-3.65) 0.896
33 (85) 27.8 (0.02-40422.69)  0.371
5(13) 1.15 (0.14-9.22) 0.894
T ¢ (36) 294(060-1443) 0185
15 (63) 550 (069-44.02) 0108

=B~
15(38)  363(091-1473)  0.068
Frevious treatment with glycopeptiaes 3&(37) Z25.47 (0.0T-142518.48) _ U.40Z2
20 (51) 2.965 (0.70-12.58)  0.141
26 (67) 0.676 (0.18-2.55) 0.563

Daptomycin discontinuation for SAE 5(12) 4.680 (1.14-19.17) 0.032



Risk-factors for treatment failure

Variable

Age (per 10 years)
viale sex
Obesity
ASA score
Smoking
Implant associated
Chronic BJI
Fistula
Relapsing BJI

Cumulative treatment-failure-free

No or non-optimal
Frevious treatment
Glycopeptide-resis
Daptomycin < 8 mg/kg/d

N (%)

P

Optimal surgery

S

Non-optimal surgery

Log Rank = 0.050

Daptomycin discontinuation for SAE 5(12)

1 I 1 I 1

6 12 18 24 30
Time (months)

unadjusted HR (95% CI) | p value

26 (67)

.03-3.47) 0.041
)" 25-1.43) U245
D.93-1.06) 0.932
D.79-1.11) 0.787
D.23-3.65) 0.896
2-40422.69) 0.371
D.14-9.22) 0.894
.60-14.43) 0.185
.69-44.02) 0.108
p-42-2-865 BB~
.91-14.73) 0.068
T-142578.48) 0.402
).70-12.58 0.141
0.676 (0.18-2.55) 0.563
4.680 (1.14-19.17) 0.032



Risk-factors for treatment failure

Age (per 10 years) 1.89 (1.03-3.47) 0.041

S 2 (<) 148(0.25148)  0.245
12 (31) 1.06 (0.93-1.06) 0.932
111(079111) 0787
_ 13 (33) 0.91 (0.23-3.65) 0.896
33 (85) 27.8 (0.02-40422.69)  0.371
5(13) 1.15 (0.14-9.22) 0.894
Fistula ~  [EFEEH) 2.94 (0.60-14.43) 0.185
15 (63) 5.50 (0.69-44.02) 0.108
11 (28) 0.59 (0.12-2.89) 0.517
15 (38) 3.63 (0.91-14.73) 0.068
34 (87) 25.47 (0.01-142518.48)  0.462
20 (51) 2.965 (0.70-12.58) 0.141
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Risk-factors for treatment failure

Variable N (%) unadjusted HR (95% ClI)

Patients without SAE 5
Age (per 10 years) § |e: J;{Lg\féa &gmycin 3-3.47) 0.041
Male sex ;X discontinuation 5-1.48) 0.245
Obesity 5 " ! 3-1.06) 0.932
ASA score £ o 9-1.11) 0.787
: — —
Smoking g5 3-3.65) 0.896
Implant associatec ‘g % o 10422.69) 0.371
Chronic BJI ® ’ ) ) 4-9.22) 0.894
- 2 Patients with SAE
Fistula ® f Ieac‘iji_ng tott_iaptctgmycin D-14.43) 0.185
Relapsing BJI E seontinuation D-44.02) 0.108
S. aureus o 0,0 Log Rank = 0.018 2-2.89) 0.517
No or non-Optimal - T - T T ' -14.73) 0.068
Previous treatmen I W MR W B 142518.48)  0.462
Glycopeptide-resi Time: (months) 0-12.58)  0.141

5(12) 4.680 (1.14-19.17) 0.032

iy




Number of Patients

8

w
"

8

N
"
T

N
o
T

P
"
I

-
o
L}

L
I

o

Daptomycin Exposure and the Probability

of Elevations in the Creatine Phosphokinase Level:
Data from a Randomized Trial of Patients

with Bacteremia and Endocarditis

Sujata M. Bhavnani, Christopher M. Rubino, Paul G. Ambrose, and George L. Drusano
Institute for Clinical Pharmacodynamics, Ordway Research Institute, Albany, New York
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Ty (résiduelle) < 24 mg/L |
Tmax (pic) > 60 mg/L
---------- '4_"_L._l__..-------""‘"-o.1 o
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Clinical Infectious Diseases 2010;50(12):1568—-1574



IOA complexe

Dosage plasmatique de la DAPTOMYCINE
Meéthode - chromatographie liquide couplée 3 un détecteur 3 bametfe de diodes (LC-DAD)

Posologie : 500 mg
Poids du patient 52 kg
Soit :

Durée de la perfusion :
Date d i

’;o/ Daptomycine
oncentrations T0 21.6 mgiL

Concentrations T37 99.1 mgiL
Concentrations TSH27 p6.4 mgiL y

Valeurs estimées & Interprétation \_/

Estimation ASCde 0324 h: 1217 mg.hiL
Estimation t1/2 terminal - 114 h

Estimation C maximale (fin de perf) = 104 mg/L (Potentiel d'efficacité > 60 mg/L)
Estimation C résiduelle 3 T+24h = 22 mg/L (Potentiel de toxicité > 24 mg/L)
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Pharmacokinetic Variability of Daptomycin during Prolonged Therapy
for Bone and Joint Infections

Sylvain Goutelle,*® Sandrine Roux,* Marie-Claude Gagnieu,® Florent Valour, Sébastien Lustig,® Florence Ader,***

Frédéric Laurent,®®f Christian Chidiac,f Tristan Ferry,%®f on behalf of the Lyon Bone and Joint Infections Study Group
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FIG 2 Plot of individual changes in daptomycin clearance over the therapeu-
tic drug monitoring period versus corresponding changes in renal function
(n = 46 pairs).



Genetic polymorphisms of ABCB1 (P-glycoprotein) as a covariate

influencing daptomycin pharmacokinetics: a population analysis in patients
with bone and joint infection

Romain Bricca!, Sylvain Goutelle?*#*, Sandrine Roux!, Marie-Claude Gagnieu®, Agathe
Becker!, Anne Conrad,'?° Florent Valour'~®, Frederic Laurent,>° Claire Triffault-Fillit!,
Christian Chidiac'*® and Tristan Ferry'®, on behalf of the Lyon BJI study groupt
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Genetic polymorphisms of ABCB1 (P-glycoprotein) as a covariate
influencing daptomycin pharmacokinetics: a population analysis in patients
with bone and joint infection

Romain Bricca', Sylvain Goutelle?***, Sandrine Roux', Marie-Claude Gagnieu®, Agathe
Becker!, Anne Conrad,'?° Florent Valour'~®, Frederic Laurent,>° Claire Triffault-Fillit!,
Christian Chidiac'*® and Tristan Ferry', on behalf of the Lyon BJI study groupt
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Genetic polymorphisms of ABCB1 (P-glycoprotein) as a covariate
influencing daptomycin pharmacokinetics: a population analysis in patients
with bone and joint infection

Romain Bricca!, Sylvain Goutelle?*#*, Sandrine Roux!, Marie-Claude Gagnieu®, Agathe
Becker!, Anne Conrad,'?° Florent Valour'~®, Frederic Laurent,>° Claire Triffault-Fillit!,
Christian Chidiac'*% and Tristan Ferry'*$, on behalf of the Lyon BJI study groupf

« Daptomycin central volume of distribution (V1) was
allometrically scaled to body weight and was 25% lower in
patients with homozygous CGC ABCB1 haplotype than
in patients with any other genotype

« Simulations performed with the model showed that sex and

P-gp haplotype may influence the probability of target
attainment for high MIC values,

JAC 2018



Daptomycin Sex / ABCB1 Cmax Cmin AUC ( hiL) PTA fAUC/CMI| PTA fCnmax/CMI| PTA Cnmin 2
mg.

dosage haplotype (mg/L) (mgl/L) g 2 66 212 24.3 mg/L
F | other 55.1+8.5 |1 16.9+5.9 735+ 159 0.626 0 0.11
M / other 499+7.7 | 121 +4.9 601 + 133 0.278 0 0.017

6 mg/kg
F/CGC 63.0£9.5 | 149+5.9 740 + 164 0.63 0 0.079
M/CGC 57.7+8.7 | 10.3+4.7 603 + 135 0.281 0 0.012
F / other 73.4+11.4| 22579 980 + 212 0.967 0.002 0.365
M / other 66.6 + 10.3| 16.1 £ 6.5 801+ 178 0.761 0.001 0.112

8 mg/kg
F/CGC 83.9+£12.6|19.9+7.9 987 + 219 0.968 0.016 0.256
M/CGC 76.9+11.6| 13.8+6.2 804 + 181 0.763 0.006 0.063
F / other 91.8+14.2| 28.1+9.9 | 1225+ 265 0.998 0.03 0.611
M/ other 83.2+129( 20.1+8.1 1001 + 222 0.972 0.01 0.264

10 mgkg 104.9 £
F/CGC 15.8 249+9.9 | 1233273 0.998 0.239 0.465
M/CGC 96.2+14.5|117.2+7.8 | 1005 + 226 0.972 0.142 0.17

JAC 2018
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Seventeen Cases of Daptomycin-Induced Eosinophilic
Pneumonia in a Cohort of Patients Treated for Bone
and Joint Infections: Proposal for a New Algorithm

Truong-Thanh Pham,'?*" Romain Garreau,"*" Fabien Craighero,>® Vincent Cottin,”* Benoit Ben Said,’ Sylvain Goutelle,**
and Tristan Ferry*'° on behalf of the Lyon Bone and Joint Infection Study Group

Figure 1. Different computed tomography (CT) patterns of daptomycin-induced eosinophilic pneumonia, with specific signs on CT scan based on criteria by Jeong et al [15].
A, Diffuse ground glass opacities and air-space consolidations compatible with chronic eosinophilic pneumonia. B and C, Same patient with multiple bilateral infiltrates
compatible with chronic eosinophilic pneumonia (B) and central ground glass opacities with interlobular septal lines suggestive of acute eosinophilic pneumonia (C).
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Infectious Diseases Society of America  hiv medicine association OXFORD

Seventeen Cases of Daptomycin-Induced Eosinophilic
Pneumonia in a Cohort of Patients Treated for Bone
and Joint Infections: Proposal for a New Algorithm

Truong-Thanh Pham,'?*" Romain Garreau,"*" Fabien Craighero,>® Vincent Cottin,”* Benoit Ben Said,’ Sylvain Goutelle,**
and Tristan Ferry*'° on behalf of the Lyon Bone and Joint Infection Study Group

Table3. Number of Positive Criteria by Definitions of D: Induced Eosinophilic Pi ia, D g on the Previous Published Criteria, and
Depending on the French Referral Centre for Complex Bou and Joint Infections (cmom:) Lyon Dmma Pmpuod Here

FDA[16] Solomon and Schwarz [17)] Phillips et al [18] Kim et al [19] Lyon Algorithm
Patient  No. of Criteria in a Total of 6; Final ~ No. of Criteriain a Total of 5; Final  No. of Criteria in a Total of 6; Final  Final Diagnosis of  Final Diagnosis of
D Diagnosis of DIEP Diagnosis of DIEP Diagnosis of DIEP DIEP* DIEP*

Red color indicates patients without the dwmlsol DIEP; orange color indicates patients with probable or possible diagnosis of DIEP; green indicates patients with a final diagnosis of DIEP.
DIEP, induced ; FDA, United States Food and Drug Adminsstration
"Definite, probable, possible, or unikely.




Dalbavancine (Xydalba®)

300 Xydalba®
250 Initial dose 1000 mg
200 ) Xydalba®
Second dose 500 mg

Susceptibility
breakpoint
0.25 mcg/mL?

(xStandard Deviation)

Plasma Concentration (mg/L)

Time (Days)



Tédizolide (Sivextro®)

« Comprime a 200 mg/j
* « La dose recommandee est de 200 mg
une fois par jour pendant 6 jours »

* Indication : infection peau et des tissus
Mmous

» Sivextro

sivextro ' ‘Y"
s 2R S \
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J. Bone Joint Infect., 6, 337-346, 2021
https://doi.org/10.5194/jbji-6-337-2021

© Author(s) 2021. This work is distributed under
the Creative Commons Attribution 4.0 License.

Cost of off-label antibiotic therapy for bone and joint
infections: a 6-year prospective monocentric
observational cohort study in a referral centre for
management of complex osteo-articular infections

Truong-Thanh Pham'?3, Eugénie Mabrut?, Philippe Cochard*, Paul Chardon’, Hassan Serrier®’,
Florent Valour'2$, Laure Huot®’, Michel Tod’, Gilles Leboucher®, Christian Chidiac'>8, and

Tristan Ferry'->$
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mmm Old ET Costs  mmmmm New ET Costs e Overall Costs

Figure 2. Costs (EUR) related to old and new expensive treatments
and total costs. ET — expensive treatment.
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J. Bone Joint Infect., 6, 337-346, 2021
https://doi.org/10.5194/jbji-6-337-2021

© Author(s) 2021. This work is distributed under
the Creative Commons Attribution 4.0 License.

Cost of off-label antibiotic therapy for bone and joint }\\ JBJI

infections: a 6-year prospective monocentric | s sonimcion &
observational cohort study in a referral centre for
management of complex osteo-articular infections

Truong-Thanh Pham'?3, Eugénie Mabrut?, Philippe Cochard*, Paul Chardon’, Hassan Serrier®’,
Florent Valour' 2%, Laure Huot®’, Michel Tod’, Gilles Leboucher’, Christian Chidiac'>3, and

Tristan Ferry'28
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Figure 3. Cumulative (a) and proportional (b) costs (EUR) related
to expensive treatments, by molecule.



Conclusion

* Pratique fréquente
* Responsabilité du prescripteur
» Nécessité de validation en RCP

» Les antibiothérapies hors AMM apparaissent dans les
recommandations

2URI0AC « Importance de ce que la recherche apporte dans la
pratique et I'évaluation de I'exposition

« Cout important
« Importance des génériques
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RIOAC |
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,
Samuel Prive, 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,
Jérbme Josse;

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