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Figure 3.2. Escherichia coli. Percentage (%) of invasive isolates with resistance to fluoroguinolones, by country,
EU/EEA countries, 2017

U/

. < 1%

1% to <5%
1 5% to < 10%
B 10% to < 25%
I 25% to <50%
- : 50%

[ No data reported or fewer than 10 isolates
— Notincluded

15,0%

E.coli/FQ - y 4. 9

Non-visible countries
1 Liechtenstein

I Luxembourg
N Malta




Figure 3.3. Escherichia coll. Percentage (%) of invasive Isolates with resistance to third-generation cephalosporins, by
country, EU/EEA countries, 2017
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Figure 3.6. Escherichia coli. Percentage (%) of Invasive isolates with combined resistance to third-generation
cephalosporins, fluoroguinolones and aminoglycosides, by country, EU/EEA countries, 2017
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Figure 3.8. Klebsiella pneumoniae. Percentage (%) of Invasive Isolates with resistance to fluoroquinolones, by country,
EU/EEA countries, 2017
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Figure 3.9. Klebsliella pneumoniae. Percentage (%) of Invasive Isolates with resistance to third-generation
cephalosporins, by country, EU/EEA countries, 2017
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Figure 3.11. Klebsiella pneumoniae. Percentage (%) of Invasive Isolates with resistance to carbapenems, by country,
EU/EEA countries, 2017
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Figure 3.12. Klebsiella pneumoniae. Percentage (%) of invasive Isolates with combined resistance to fluoroquinolones,
third-generation cephalosporins and aminoglycosides, by country, EU/EEA countries, zo17
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Figure 3.15. Pseudomonas aeruginosa. Percentage (%) of invasive isolates with resistance to ceftazidime, by country,
EU/EEA countries, 2017
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Figure 3.20. Adnefobacter spp. Percentage (%) of invasive Isolates with resistance to fluoroquinolones, by country,
EU/EEA countries, 2017
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Figure 3.22. Acinetobacter spp. Percentage (%) of invasive isolates with resistance to carbapenems, by country,
EU/EEA countries, 2017
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Figure 3.23. Acinefobacter spp. Percentage (%) of Invasive Isolates with combined resistance to fluorogquinolones,
aminoglycosides and carbapenems, by country, EU/EEA countries, 2017
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Mode de retour de certains ATB

* On les pensait plus toxiques qu’ils ne sont
— Colimycine

* lls ne sont pas apparentes aux grandes familles contre
lesquelles se sont développées les résistances

— Phénicolés

— Colimycine

— «Vvieux » anti-tuberculeux
— Fosfomycine

* |ls «reésistent aux resistances » mieux que les autres
— Témocilline et béta-lactamases

 Des travaux de PK/PD permettent de les utiliser de facon plus

rationnelle
— Alors qu’on ne disposait auparavant que de données anciennes



Problemes communs

 Pas de données aussi precises qu'avec les
antibiotiques plus récents
— Etudes de PK datant de 50 ans ou plus
— Pas d’essais clinigues randomisés

* Brevets expires
— Donc tres peu de fonds privés pour le développement

* Les données récentes proviennent d’'etudes peu
satisfaisantes
— Registre / recuell prospectif sans comparateur
— Etude rétrospective



Preclinical

PE/PD studies

Parcours idéal dun ATB

Clinical 5
PK/PD studies
PK studies in humans
Volunteers 2>
Patients
MICs of microorganisms >

Determing

exposure-effect = Set PD target

relationship

Determine concentration—time profile
Determine variability in pharmacokinetics

What is the adequate dose needed
to reach the PD targetaccording tothe

Wildtype distributions and —_—

the PK data, including the
variability?

Determine wild-type distribution of
relevant microorganisms

PD : pharmacodynamie
PK : pharmacocinétique

Dose regimen validation
in clinical trials
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Antibiotiques abordés aujourd’hui

Polymyxines
Fosfomycine
Témocilline

Phénicolés



Journal of
J Antimicrob Chemother 2011; 66: 20702074 Antimicrobial
doi:10.1093/jac/dkr239 Advance Access publication 29 June 2011 ChemOtherapy

Contemporary activity of colistin and polymyxin B against a worldwide
collection of Gram-negative pathogens: results from the SENTRY
Antimicrobial Surveillance Program (2006-09)

Ana C. Gales!*, Ronald N. Jones? and Hélio S. Sader?

!Division of Infectious Diseases, Universidade Federal de Séo Paulo (UNIFESP/EPM), Sdo Paulo, Brazil; “JMI Laboratories,
North Liberty, IA, USA



Percentage susceptible® (no. of isolates tested)

Geographical region 2006 2007 2008 2009 all years
Acinetobacter spp.

Morth America (171) (226) (177) (160) (734)
colistin 97.7 98.2 98.3 97.5 98.0
polymyxin B 58.8 59.6 58.3 98.7 98.9
imipenem 778 61.5 68.4 62.5 67.2

Europe”® (201) (253) (225) (264) (943)
colistin §99.5 59.2 59.6 98.1 59.1
polymyxin B 100.0 59.6 100.0 98.9 99.6
imipenem 64.7 58.1 46.2 45.1 53.0

Latin America (230) (288) (303) (236) (1057)
colistin 99.1 59.3 58.4 98.7 98.9
polymyxin B 99.6 99.7 98.4 Q8.7 99.1
imipenem 73.0 58.0 39.6 23.7 48.3

Asia-Pacific (S&é) (669) (397) (342) (1952)
colistin —d 98.4 59.0 98.3 98.3
polymyxin B 99.3 99.1 100.0 97.4 99.3
imipenem 59.4 69.4 48.6 374 56.8

all regions (1146) (1436) (1102) (1002) (4686)
colistin 58.8 598.7 598.8 97.9 98.6
polymyxin B 99 .4 599 4 99.3 98.8 99.2
imipenem 65.8 63.9 48.8 40.2 55.7



Percentage susceptible™ (no. of isolates tested)

Geographical region 2006 2007 2008 2009 all years
E. coli

Morth America (974) (1135) (1085) (1261) (&4455)
colistin 99.5 100.0 999 100.0 99.9
polyrmyxin B 995 100.0 939 100.0 99.9
imipenem 100.0 100.0 100.0 100.0 100.0

Europe® (1748) (1913) (1783) (1B13) (7254)
colistin 99.5 99.5 99.7 99.7 99.7
polyrmyxin B 100.0 99.6 99.7 998 99.8
imipenem 100.0 100.0 100.0 100.0 100.0

Latin America (349) (493) (508) (415) (1850)
colistin 100.0 100.0 100.0 998 99.9
polyrmyxin B 100.0 100.0 100.0 100.0 100.0
imipenem 100.0 59.8 100.0 100.0 100.0

Asia-Pacifict (519) (1208) (b45) (701) (3473)
colistin —d 59.8 99.8 98.7 99.8
polymyxin B 100.0 59.8 99.5 95.7 99.9
imipenem 99.5 99.6 99.5 99.7 99.7

all regions (4075)  (4749) (4021) (4190) (17035)
colistin 995 99.8 998 998 99.9
polyrmyxin B 100.0 99.8 99.8 99.9 99.9
imipenem 100.0 59.9 99.5 100.0 99.9



Percentage susceptible® (no. of isolates tested)

Geographical region 2006 2007 2008 2009 all years
F. aeruginosa

Morth Amenca (488) (630) (489) (514) (2121)
colistin 100.0 99.8 100.0 99.6 99.9
polymyxin B 100.0 100.0 100.0 99.8 99.8
imipenem 83.6 78.6 78.5 82.7 80.6

Europe”® (618) (770) (632) (626) (2646)
colistin 99.2 100.0 99.5 98.5 99.6
polymyxin B 99.4 100.0 99.7 99.5 99.7
imipenem 756 76.5 17.4 709 75.2

Latin America (390) (355) (376) (341) (1462)
colistin 99.7 597 100.0 99.4 99.7
polymyxin B 100.0 100.0 100.0 99.4 99.9
imipenem 64.9 59.7 63.0 58.4 61.6

Asig-Pacifict (719) (1248) (426) (508) (2901)
colistin —d 59.3 99.8 99.2 99.4
polymyxin B 100.0 99.8 99.8 95.6 99.8
imipenem 74.1 76.0 77.2 736 75.3

all regions (2215)  (3003) (1923) (1989) (5130)
colistin 99.6 99.6 99.8 99.5 99.6
polymyxin B 99.8 99.9 99.8 99.6 99.8
imipenem 74.6 748 74.8 725 74.3



Polymyxines

Découvertes en 1947
— A partir d’'un Paecilomyces initialement

Arrét de l'utilisation dans les années 70
— Du fait de leur neuro- et nephrotoxicité

Regain d’'intérét du fait des résistances

Pas de developpement approprié aux standards
actuels

— En efficacité

— En tolérance

— En production industrielle
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Mécanisme d’action

Hypothetucal model for interaction of polymyxin with a phos-
pholipid bilayer. It is proposed that the fatty acid tail of the peptide
penetrates the hydrophobic domain of the bilayer, with the peptide

amino groups interacting electrostatically with phospholipid phosphates.
(From Storm et al: Annu Rev Biochem 46:723, 1977.)
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Differents facteurs de complexité
Il y a plusieurs polymyxines
Elles ont plusieurs métabolites

Il existe une prodrogue de certaines

Il existe une expression

— En mg de drogue

— En mg de prodrogue

— En unités internationales d’activité antibacterienne

Les tests de sensibilites sont imparfaits



* 5 polymyxines différentes
—~AaE

« Composes hétérogenes

* Fermentation par Bacillus polymyxa

Fig. 2. Chromatogram of 530 g colistin sulphate commercial sample.
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Polymyxine E

La plus utilisée
Dite aussi colistine

Melange de differents polypeptides

— En particulier polymyxines E1 et E2
(colistines A et B)

Preparation commerciale IV

— Colistiméthate de sodium

— Prodrogue (inactive et moins toxique) de la colistine
* Hydrolyse in vivo

— 1mg = 12500 unités

Préparation commerciale PO

— Sulfate de colistine ... plus disponible depuis 2012



Polymyxine B

* Regroupe en fait 30 polypeptides
differents

* Disponible uniguement en topique

* Donc pas/peu utilisée



p

CMS plasma concentration (mg/L)

CMS = prodrogue ...

tres partiellement et lentement metabolisée
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Colistin plasma concentration (mg/L)
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Plachouras 2009



Renal clearance

Colistimethate

Renal clearance

MNon-renal clearance

(Hydrolysis)

Colistin

Mon-renal clearance

L’hydrolyse produit une 30aine de molécules différentes
... Dont « la » colistine



concentration

Pharmacocinetique
Pharmacodynamique

pic
ASC

(T>CMI) /T total

CMI

temps



Bactéricidie temps-dépendant

« Parametre le plus important : Tps > CMI
— B-lactamines
— Glycopeptides

« administration fréquente (4-6/J)
voire continue
(en fonction de la demi-vie)



concentration

Utilisation ideale d'un
antibiotigue temps-dependant

Ex : B -lactamines

CMI

temps



Dose de charge

Utilisation en perfusion
continue d’'un antibiotique
temps-dependant

EX : vancomycine

concentration

CMI

temps



Bactéricidie dose-dépendante

« Parametre le plus important :
AUC / CMI ou Cmax/CMI

— Fluoroquinolones
— Aminosides
— Rifampicine

« Administration 1 a 2 fois par jour



Bactéricidie dose-dépendante

« Parametre le plus important : Cmax/CMI
— Aminosides

« Administration 1 fois par jour



concentration

Utilisation ideale d'un
antibiotigue dose-dépendant

Ex : aminosides

CMI

temps



Bactéricidie AUC- dépendante

« Parametre le plus important : AUC / CMI
— Fluoroguinolones
— Rifampicine

« Administration 1 a 2 fois par jour



Colimycine :

pharmacodynamie

 Bactéricide

« AUC/MIC

(a)

Logqo cfu/thigh

I Antimicrob Chemother 2010; 65: 1984 - 1990

;_:1':. 10.1093/joc/dkq226 Advance Access publication 23 June 2010 Chemotherapy

Journal of
Antimicrobial

fAUC/MIC is the most predictive pharmacokinetic/pharmacodynamic
index of colistin against Acinetobacter baumannii in murine thigh
and lung infection models

Rajesh V. Dudhani?, John D. Turnidge?Z, Roger L. Nation*t and Jian Li**t

o R?=0.90
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fAUC/MIC



RZ = 66%

Log,, CFU/thigh

100

fC,_ /MIC

Dudhani 2010



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sept. 2006, p. 2946-2950 Vol. 50, No. 9
0066-4804/06/$08.00+0  doi:10.1128/AAC.00103-06
Copyright © 2006, American Society for Microbiology. All Rights Reserved.

Heteroresistance to Colistin in Multidrug-Resistant Acinetobacter baumannii
Jian Li,'* Craig R. Rayner,' Roger L. Nation,' Roxanne J. Owen.' Denis Spelman,?
Kar Eng Tan.! and Lisa Liolios®

Facility for Anti-infective Drug Development and Innovation, Victorian College of Pharmacy, Monash University, Parkville, Victoria,
Australia," and Department of Microbiology and Infectious Diseases Unit, Alfred Hospital, Melboume, Victoria, Australia®

Received 25 January 2006/Returned for modification 3 May 2006/Accepted 13 June 2006
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FIG. 2. Killing curves for ATCC 19606 (left panel) and isolate 6 (right panel) by colistin. Symbols: @, control; O, 0.5 MIC; ¥, 1:x MIC; W,
2= MIC: B, 4 MIC: O, 8¢ MIC; #, 16 MIC; &, 32 MIC: A, 64 MIC,

* Induction d’'une résistance a minima
— Nécessité de bithérapie




Retour donc de la colistine

* Quel est la posologie optimale ?

— Les doses initialement recommandées sont-
elles valides ?

* Quelle toxicite ?
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Copyright © 2009, American Socicty for Microbiology. All Rights Reserved.

Population Pharmacokinetic Analysis of Colistin Methanesulfonate and
Colistin after Intravenous Administration in Critically 1l Patients
with Infections Caused by Gram-Negative Bacteria“{

D. Plachouras,'* M. Karvanen,” L. E. Friberg,’ E Pdpddomlcheldkls A. Antomddou' . Tsangdns
I. Karaiskos,! G. Poulakou,' F. Kontopidou,' A. Armaganidis,* O. Cars,” and H. Giamarellou'

4th Department of Internal Medicine' and 2nd Department of Critical Care Medicine,* Medical School, Athens University, Athens,
Greece, and Department of Medical Sciences™ and Department of Phanmaceutical Biosciences,” Uppsala University, Uppsala, Sweden

Received 10 October 2008/Returned for modification 8 January 2009/Accepted 4 May 2009
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FIG. 4. Model-predicted CMS (A) and colistin (B) concentrations in a typical patient following the use of the current dosing regimen (3 Ml
as a 15-min infusion of CMS every 8 h [g3h]) and alternative dosing regimens with loading doses of 9 or 12 MU CMS as infusions of 15 min o
2 h and a maintenance dose of 4.5 MU CMS every 12 h (q12h).
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Population Pharmacokinetics of Colistin Methanesulfonate and
Formed Colistin in Critically Ill Patients from a Multicenter
Study Provide Dosing Suggestions for Various
Categories of Patients’

S. M. Garonzik,'t J. Li,*F V. Thamlikitkul,®> D. L. Paterson,* S. Shoham,’ J. Jacob,? F. P. Silveira,’#
A. Forrest.'t and R. L. Nation®*%

School of Pharmacy and Pharmaceutical Sciences, University at Buffalo, SUNY, Buffalo, New York'; Facility for Anti-infective
Drug Development and Innovation, Drug Delivery, Disposition and Dynamics, Monash Institute of Pharmaceutical Sciences,
Monash University, Melbourne, Australia®; Division of Infectious Diseases and Tropical Medicine, Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand®; The University of Queensland Center for
Clinical Research, Royal Brisbane and Women'’s Hospital, Brisbane, Australia®; Washington Hospital Center,

MedStar Clinical Research Center, Washington, DC®; and Infectious Diseases, University of
Pittsburgh Medical Center, Pitisburgh, Pennsylvania®
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Suggestion des auteurs

TABLE 3. Suggested loading dose and daily maintenance doses of CMS®

Duose Category of critically ill patient Dosing sugeestions

Loading dose All patient categorics Equation 9

Loading dose|of CBA (mg) = colistin Cy 4.0 target” * 2.0 % body wt (kg).” See

caveal 1n footnote ¢. First maintenance dose 5huuld be given 24 h later.

Maintenance dose  Not on renal replacement Equation 10k

Daily dose of CBA (mg) = colistin g, target” x (1.50 = CrCL + 3034
LBecommended dosage mlenn]H based on CrCL: <10 ml/min/1.73 m*|every

12 h, J0-70 ml/min/1.73 m* every 12 (or 8) h, and =70 ml/min/1.73 m" every

12 {or 8) h. See important caveat in footnote d.

Receving intermittent hemaodialysis Daily dose of CBA on a non-HD day to achieve each 1.0-mg/liter colistin Cy 4y,
.1rgLr*‘ = 30 mg".

Supplemental dose of CBA on a HD day’: add 50% to the daily maintenance
dose 1f the supplemental dose 15 administered during the last hour of the HD

session, or add 307% to the daily mmru.cmm.u'_dmu.LLh.c_iu.p.er.munul dose

is administered after the HD session.| Twice-daily dosing is suggested.
Receiving continuous renal replacement  Daily dose of CBA te-achieve—each |.0-mgTiter colistin (H avg target 92 mg*
Doses may be given every 8-12 h

Garonzik 2011



MAJOR ARTICLE 2012

Association Between Colistin Dose and
Microbiologic Outcomes in Patients With
Multidrug-Resistant Gram-Negative Bacteremia

Giulia Vicari,' Seth R. Bauer? Elizabeth A. Neuner,? and Simon W. Lam?

'Department of Pharmacy, Community Hospital North, Indianapolis, Indiana; and “Department of Pharmacy, Cleveland Clinic, Ohio



Association Between Colistin Dose and
Microbiologic Outcomes in Patients With
Multidrug-Resistant Gram-Negative Bacteremia

Vicari 2012

Table 1. Baseline Patient and Bacteremia Characteristics in Patients Treated With Colistin for Carbapenem-Besistant Gram-Negative
Bloodstream Infection who Achieved Microbiologic Success vs Failure at Day 7

Charactenstic fdicromiclogical Success at Day 7 In=52) hicrobiological Failure at Day 7 (in = 24) P
Gandar, male 22 (42.3) 13 (4.2 =35
Ape, years 51.0 (49 3-67.0) €60.0 [62.3-72.3) AE1
DEW, kg J0.7 (60.4-78.00 76.5 [67.9-95.7) JAED
EMI, kaim’ 286 (23.2-33.2) 33.7 (24.8-39.2) 184
Fitt bacteramia scom 4.0 (2.0-5.0] 6.0 (3.3-7.0 002
Serum creatining, mafdlL 1.1100.8-2.00 1.8 10526 263
. Charlson comarbidity index 3.0 (2.0-5.00 3.0 [2.3-5.0) 502
76 patlents Dration of hospitalization prior 1o positive 17.7 (A.68-32.9 14.6 19.58-26.5) T84
Dont 60 en plood culture, days

ICU



Association Between Colistin Dose and
Microbiologic Outcomes in Patients With

Multidrug-Resistant Gram-Negative Bacteremia

76 patients
Dont 60 en
ICU

Vicari 2012

Table 1. Baseline Patient and Bacteremia Characteristics in Patients Treated With Colistin for Carbapenem-Besistant Gram-Negative
Bloodstream Infection who Achieved Microbiologic Success vs Failure at Day 7

Charactenstic fdicromiclogical Success at Day 7 In=52) hicrobiological Failure at Day 7 (in = 24) P
Gandear, mala 22 (42.3) 13 (54.2) 335
Ange, years 51.0 (49 3-67.01 6.0 [52.3-72.3) AE1
DBEW, kg 0.7 (60.4-78.0) 76.5 [67.9-88.7) 80
BRIl <g."r‘r‘|:' 2EB6I23.2-33.2) 23.2 124.8-39.2) 84
Fitt bacteramia scom 4.0 (2.0-5.0] 6.0 (3.3-7.0 002
Serum creatining, mafdL 1.0 (0.8-2.00 1.8 10.5-2.6 263
Charlson comorbidity index 3.002.0-5.00 3.0 [2.3-5.00 402
Dration of hospitalization prior 1o positive 17.7 (A.68-32.9 14.6 19.58-26.5) T84
plood culture, days
Days from index blood culture to first 2.87 (1104100 2.801.42-3.72) £43
dose of colistin
Responsiole pathogen 2EG
P seruginosa 19 (37.3) 13 (54.2) 21
A, baummarmi 14 (26.9) 4 (16.7) S328
K. preumoniae 19 (37.3) 7 (29.2) i8]
Source of infection®
Catheter-related 22 (42 3) 12 (50.0) 531
Catheter removal 2322 1112
Abdaminal 14 (26.9) 6 (20.8) .biEa
Respiratony 9173 B [25.0] A34
Skinfzoft tissue 10(1.9) 1 (4.2 535
Genitourinary 6(11.5 114.2) 421
Endovascular 1101.9 1(4.2) 535
|znlates with colistin MIC <2 mofdL 41443 1515 1.0
Colistin dose (in CBA) in mg'ka/day (DEW) 2.90 (1.70-3.68) 1.50 (1.10-2.0) 01

=90.103 Ul/kg

=45.103 Ul/kg




Table 2. Multivariate Logistic Regression Analysis of Indepen-
dent Risk Factors Associated With Day-7 Microbiological
Success in Patients Treated With Colistin for Carbapenem-
Resistant Gram-Negative Bloodstream Infection

Variables Adjusted OR  95% ClI P

Colistin dose in mg/kg/day (DBW) 1.74 1.11-2.71  .015
Pitt bacteremia score 0.64 49-85  .001
Concomitant tigecycline 0.23 07-79 .019

All factors entered into the multivariate logistic regression model are
presented. Hosmer-Lemeshow goodness of fit test, ¥ =10.97; P=.14.

Abbreviations: CI, confidence interval, DBW, dosing body weight; OR, odds
ratio.

Vicari 2012
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25 patients, 28 traitements
Loading dose 9MUI

Puis 4,5MUI/12h

23 succes

Dalfino 2012

Table 1. Patients” Characteristics and Clinical Features of Infec-
tious Episodes Among 23 Infectious Episodes With and 5 Without
a Favorable Response to Colistimethate Sodium Therapy

ChAS oy ChAS
Wariabla Rasponsa* Rasponsa
Age (wears), mean £ S0 G2 a8 FEa3
Charlzon comarbidity indesx, 2 (1.8) 3.2 2.2
mean + 500
Surgical admission, Mo. (3¢) of /20 (A0) Af5 (80)
patieants
APACHE N soore, rmeaan + S0 T1TE+0G 25 + i
S0OFA soore, mean = S0 7B 2 L= I I
1LY LOYS dadays) RE [(E0—BE) TEB2—HE)
1S mortality, Mo, (%) of patients L/20 (24) /5 (100)"
Infectious episodos, Mo, (%) of 2328821 /28 (17 .9)
CASEE
Cinset time of infechion (daysy 22 (1247} 42 | 23-54)
B5I Mo (%) of casas 13723 (E6 5) B/5 (100}
BSlassociated pathogens, Mo, of isolates
Acinstobacter baummannii 53 2
Kilebrsiadla poeurmoniaes (=3 3
FPsouckarmioras e rLigincs s i i
Bactanological clearance, 1313 (1040 oweE"
Mo, (%) of casas
WAk, Mo, (%) of cases 10423 (43.5) [T
VAP associotod pathogens, No, of isolotes
Acinetobacter baurmannii 5 a
Kb rsiadla pposunrmoniae 4 0
FPseudamonas gerugingsa 1 a
Bactariclogical clearance, 410 (400 Q5 (D)
Mo, (%) of casas
Clinical presentation, MNo. (%) of cases
DOV SEDEis 1623 (63 5) o5 (o=
Saptic shock FAR23 (30.58) 505 (100"
Lranhy LS clorser [IWTLLACE] D L. doF D )
Curmulative ChMES dossa 91 (B1-122) 108 {1 /—142)
(MU fcourss)
CMS monotherapy, Mo, (%) of 1223 (52.2) 275 400
COUrsas
CIMNAS tresatrenesnt cluration (olays:) 11 (10-14.5) 155 {7-21)

Diata are median value (ntorguartile mnge), unless othorwise indicated.
Abbrowviations: APACHE, Acute Physiology and Chronie Heaalth Cwaluation:
BIl oodstean intacticon, CRAS, colistimeathate sodium: K2 intensive cana
unit; LS, length of stay, BALL, million units; 50, standand deviation; SO0OFA,
Sequential Organ Failume Assessmmenl, WAE, senlilalor-associaled prsamonia.
* Thres palienls developed 2 inleclious episodes due o dillerenl species ol
pathogens susceptible onby o colistin. Cach infection was consideraed to be o
saoonc casae and was tTreatad wath ChS saparataly

B e 05 wersus patients with respon s
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Colistin Population Pharmacokinetics after Application of a Loading
Dose of 9 MU Colistin Methanesulfonate in Critically Ill Patients

'llias Karaiskos,® Lena E. Friberg,” Konstantinos Pontikis,® Konstantinos loannidis,? Vasiliki Tsagkari, Lamprini Galani,?
Eirini Kostakou,® Fotini Baziaka,® Charalambos Paskalis,® Antonia Koutsoukou,® Helen Giamarellou®
6th Department of Internal Medicine, Hygeia General Hospital, Athens, Greece®; Department of Pharmaceutical Biosciences, Uppsala University, Sweden®; 1st Department
of Respiratory Diseases-Intensive Care Unit, Sotiria Hospital, GreeceS; Clinical Pharmacist, Hygeia General Hospital, Athens, Greece®; Intensive Care Unit, Hygeia General

Hospital, Athens, Greece'

* 9 MUI en dose de charge
* Puis 4,5 MUI / 12h
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Risque d'insuffisance réenale

Factor No AKI (n=23) AKIl (n =5}
Septic shock 10 (43.5) 2 (40)
Concomitant nephrotoxic agents 20 (86.9) 4 (80)
Antibiotics 7(30.4) 3 (60)
Diuretics 15 (65.2) 3 (60)
Radiocontrast agents 1(4.3) 4 (80)°
Mannitol 4(17.4) 1 (20)
Daily CMS dose (MU/day) 8.3 (6.5-9) 7.1 (6-8.5)
CMS treatment duration (days) 11 (9.5-17.5) 12 (10-15)
Cumulative CMS dose 92 (56-126) 81 (64-92)

Data are No. (%) of infectious episodes or median (interquartile range).
Abbreviations: CMS, colistimethate sodium; MU, million units.
* P < .05 between groups.

Dalfino 2012
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Figure 2. Correlation between serum creatinine variation (from baseline to peak values) and daily colistimethate sodium doses (A4) and between
serum creatinine variation (from baseline to peak values) and treatment duration (B). Abbreviation: CMS, colistimethate sodium.
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Predictors of acute kidney injury associated with intravenous colistin treatment

Jeong-Ah Kwon?, Jung Eun Lee®*, Wooscong Huh#, Kyong Ran Peck®, Yoon-Goo Kim?, Dae Joong Kim?,
Ha Young Oh

# Dasion af Wepdrabagy, Sonesung Mechee! Conter, Sungéoambven Unraeesiy school of idechicing, Seoul $35- 770 Souch Koreg
b Oivdsiom o ivctiows Disenses, Sumsurz fedive! Senier, Sumefrankveun Dnvaersivy Scheed ol idehicine, Seoni, Souih Forea

« /1 patients

* Dose médiane : 6.10% Ul/kg/]
« 38 AKI :

- 11
- 10
- 27

créat x1,5
creat x2

créat x3 ou >400uM
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Table 3

Cox proportional hazard models of acute kidney injury Risk based on cumulative colistimethate sodium dose (mg/kg).

Variable Univariate HR (95% ClI) P-value Multivariate HR (95% CI)
Age 1.02 (1.00-1.04) 012

Sex (male vs. female) 1.71(0.80-3.64) 0.16 3.55(1.47-8.55)
Hypertension 1.89(0.98-3.64) 0.058

Diabetes mellitus 1.92(098-3.77) 0.057

Sepsis 0.54(0.24-1.21) 0.13

Radiocontrast 0.85(042-1.73) 0.66

Diuretics 1.55(0.82-2.95) 018

NSAIDs 0.49(0.17-1.38) 0.17

Calcineurin inhibitor 3.76(1.80-7.89) <0.001 6.74(2.49-18.24)
Vancomycin 1.75(0.90-3.40) 0.098

GFR <60 mL/min/1.73 m? 1.06(0.46-2.45) 0.89

Serum albumin <2.0g/dL 2.84(1.08-7.47) 0.035 6.29(2.04-19.39)
Total bilirubin =5 mg/dL 2.54(0.95-6.78) 0.064 3.53(1.17-10.71)

HR, hazard ratio; 95% CI, 95% confidence interval; NSAIDs, non-steroidal anti-inflammatory drugs; GFR, glomerular filtration rate.

 The multivariate model also included age, hypertension, diabetes mellitus and concomitant use of vancomycin.
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Fig. 3. Probability of acute kidney injury (AKI) Risk according to the number of
predictors present as identified in a Cox regression model (P<0.001 by log-rank
test). CMS, colistimethate sodium.

70mg/kg = 60 MUI pour 70 kg

Predictors:
male
calcineurine Inh
hypoprotidemia
hyperbilirubinemia Kwon 2010



Neurotoxicité

Articles 1 .June 1970

Adverse Effects of Sodium Colistimethate: Manifestations

and Specific Reaction Rates During 317 Courses of Therapy

JAN KOCH-WESER, M.D_; VICTOR W. SIDEL, M.D.; ELIZABETH B. FEDEREMAN, BE.M_; PAULA KANAREK, M.A
DIAMA C.FINER, B.A; and ANN E. EATON, M.Ed.

[+] Article, Authar, and Disclosure Infarmation

Med. 1970;72(6):857-868. doi:10.7326/0003-4819-72-5-857 TextSize: A A A

* 7% des cas (série de 1970) :
— Paresthésies orofaciales
— Comitialité
— Confusion
— Bloc neuromusculaire myasthéniforme

Etudes plus récentes : quasi-absent
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CASE REPORT

Colistin-mediated neurotoxicity
Subeer Wadia,' Betty Tran

SUMMARY

We describe a 51-year-old man who developed renal
and neural toxicity after the administration of colistin. He
developed respiratory apnoea, neuromuscular blockade
and severe comatose encephalopathy with the lack of
brainstem reflexes. After discontinuation of the

antibiotic, he made a prompt recovery to his baseline
neurological function. The case illustrates the importance
of recognising the toxicities associated with colistin.
Although recent literature details its nephrotoxicity,
current data have been discordant with the rare cases of
respiratory apnoea or neuromuscular blockade once cited
over 30 years ago. Additionally, no cases have ever
described the profound encephalopathv with lack of
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CASE REPORT

Colistin neurotoxicity: revisited

Aruna Nigam,' Archana Kumari," Reena Jain,? Swaraj Batra'

SUMMARY

The revival of polymyxin antibiotics with the advent of
multidrug resistant gram—negative bacteria in the recent
decade has led to renewed interest in toxicity of this
indispensable drug. We report a postoperative case of
burst abdomen where colistin was started in view of
Pseudomonas organism sensitive to colistin.
Subsequently, the patient went into respiratory
depression and encephalopathy after starting the
treatment. She recovered promptly after stopping the
drug.




Recommandations ?

* Dose de charge 9 MUI
* Puis 4,5 MUI /12h

e SiInsuffisance rénale : ?



Dear doctor letter, fev 2013

La rubrique « Posologie et Mode d’administration » a été revue.

La spécialité doit désormais étre utilisée selon les modalités suivantes chez I'adulte et chez l'enfant :

COLIMYCINE® 1000 000 U.L., poudre et solvant pour solution injectable doit éire administré par voie intraveineuse en
perfusion lente, d’une durée de 1 heure. L'utilisation par voie intrathécale ou par voie intraventriculaire peut éventuellement
étre envisagée. L'administration par voie intramusculaire n'est pas recommande.

La dose & administrer est exprimée en colistiméthate sodique.

Pour la voie intraveineuse

Adulte, adolescent : Pour 70kg : 5-10 MUI
75000 & 150 000 Ul/kg/j, en 1 & 3 administrations journaliéres, sans dépasser 12 MUI/.

Une utilisation de COLIMYCINE® 1 000 000 U.1., poudre et solvant pour solution injectable chez un patient avec une fonction
rénale altérée doit s'accompagner, dans tous les cas, d'une surveillance de la fonction rénale.

Si la clairance de la créatinine est > 30 mi/min, se référer & la posologie du sujet normo-rénal.

Si la clairance de la créatinine est < 30 ml/min, voir le tableau ci-dessous :

Clairance de la créatinine (ml/min) Dose Fréquence d'administration
10-30 30 000 a 50 000 Ul/kg/dose Toutesles 12218 h
<10 30 000 & 50 000 Ul/kg/dose Toutes les 18224 h
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The Role of Aerosolized Colistin in the Treatment
of Ventilator-Associated Pneumonia: A Systematic
Review and Metaanalysis®

Antonis Valachis, MD, PhD'; George Samonis, MD, PhD? Diamantis P. Kofteridis, MD, PhD?

Adjunctive AS colistin IV colistin Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Doshi 2013 24 44 n 51 138% 1.86 [0.82Z, 4 21] -
kalin 2012 4 29 ] 15 111% 0.24 [0,05, 1.09]
Kofteridis 2010 32 43 28 43 11.7% 1.56 [0.62, 3.94)] T
Karbila 2010 62 78 6 43 11.2% 253111, 5.76] ——
Naesens 2011 7 g 2 § 08% 525([0.49 5680 -
Pérez-Pedrero 2011 L] 10 9 12 13% 3.00|0.26, 34.57]
Rattanaumpawan 2010 26 51 26 49 212% 092(042 207 —a—
Turmbaralio 2013 T2 104 57 104 287% 1.86 [1.05, 3.27) —a—
Total (95% Ci) Jog 322 100.0% 1.57 [1.14, 2.15] &
Total events 236 174
Helerogenelty, Chi*F= 1108 df=T (F=0.14), F=3T% IrEIEH E|=1 140 1EIEI=

Testfor overall effect 2= 2.77 (P = 0.006)

Favours IV colistin  Favours AS + IV colistin

Figure 2. Forest plot of clinical response between patients who received asrosolized (AS) + IV colistin and those who received IV colistin.

M-H = Mantel-Haenszel.

Clinical response



AS + IV colistin IV colistin Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Doshi 2013 15 44 27 51 178%  0.46[0.20,1.08) -
Kalin 2012 16 29 7 15 45% 1.41[0.40,491) e R
Kofleridis 2010 10 43 18 43 149% 042[017,107) ——t
Korbila 2010 N 78 19 43 16.0% 0.83[0.39,1.77] —p—
Naesens 2011 3 a 5 5 48% 005[000,117] ¢
Rattanaumpawan 2010 22 51 20 43 12.5% 1.10[0.50, 2.44] r
Tumbarelio 2013 45 104 48 104 294% 089([051,154]
Total (95% CI) 358 310 100.0% 0.74[0.54,1.01] @
Total events 142 144
Heterogeneity: Chi*=7.98,dI=6 (P=0.24); F= 25% 001 01 1 0 100

Testfor overall effect Z=1.88 (P = 0.06)

Favours AS + IV colistin  Favours IV colistin

Figure 3. Forest plot of overall mortality between patients who received aerosolized (AS) + IV colistin and those who received IV colistin.

M-H = Mantel-Haenszel.

Mortality
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Intravenous combined with aerosolised polymyxin versus @mmk

intfravenous polymyxin alone in the treatment of pneumonia caused

by multidrug-resistant pathogens: a systematic review and
meta-analysis

Dong Liu?, Jing Zhang?, Hai-Xia Liu?, Ying-Gang Zhu?, Jie-Ming Qu <+
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& Department of Pulmonary Medicine, Zhongshan Hospital, Shanghai Medical College, Fudan University, Shanghai, China
© Ruijin Hospital, Shanghai finotong University, School of Medicine, Shanghai, China
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IV-AS v Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Doshi, N. M 2013 24 44 20 51 16.5% 1.86 [0.82, 4.21) P —
Kalin, G 2012 4 29 6 15 13.3% 0.24 [0.05, 1.05] bl
Kofteridis, D. P 2010 32 43 26 43 13.0% 1.90 [0.76, 4.76] o1
Korbila, I. P 2010 62 78 26 43  13.4% 2.53[1.11, 5.76]) —
Mohamed, A 2013 22 28 7 12 4.1% 2.62[0.61, 11.28] v
Naesens, R 2011 7 9 2 5 1.1% 5.25[0.49, 56.80] .
Perez-Pedrero, M. ] 2011 12 15 12 18 4.3% 2.00 [0.40, 9.91] 5
Tumbarello, M 2013 72 104 57 104 34.3% 1.86 [1.05, 3.27] i
Total (95% CI) 350 291 100.0% 1.81 [1.30, 2.53] ©
Total events 235 156
Heterogeneity: Chi’ = 8.88, df = 7 (P = 0.26); I = 21% I + + {
Test for overall effect: Z = 3.49 (P = 0.0005) Clinical Response Rateo'm - v LN_ AS 10 —

Fig. 2. Clinical response rates (improvement and cure) with aerosolised and intravenous (IV-AS) colistin compared with intravenous (IV) colistin alone. Clinical cure was
defined as resolution of presenting symptoms and signs of infection by the end of colistin treatment, and clinical improvement was defined as partial resolution of presenting
symptoms and signs of infection. Patients receiving IV-AS colistin treatment showed a higher clinical response rate (improvement and cure) compared with those treated
with IV colistin alone (eight studies: 641 patients).

Clinical response



IV-AS v Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bogovic, T. Z/2014 5 8 3 23 1.6% 11.11[1.70, 72.56]
Doshi, N. M 2013 8 18 11 27 13.6% 1.16 [0.35, 3.89] —
Kalin, G 2012 22 29 11 15 9.7% 1.14 [0.27, 4.76) —
Kofteridis, D. P 2010 19 43 17 43 26.3% 1.21 [0.51, 2.86] ——
Perez-Pedrero, M. J 2011 9 15 8 18 8.1% 1.88 [0.47, 7.53] T
Tumbarello, M 2013 53 82 42 84 40.7% 1.83 [0.98, 3.41] —.—
Total (95% CI) 195 210 100.0%  1.66 [1.11, 2.49] -
Total events 116 92
N r =4 - - 5 i L 3
Heterogeneity: Chi* = 5.18,df = 5 (P = 0.39); I’ = 3% 001 o1 L 10 100

Test for overall effect: Z = 2.45 (P = 0.01) Microbiological Eradication IV IV-AS

Fig. 4. Microbiological eradication with aerosolised and intravenous (IV-AS) colistin compared with intravenous (1V) colistin alone. Microbiological eradication was defined

as eradication of the pathogen in the final culture of specimens during the entire hospitalisation, Patients receiving IV-AS colistin treatment achieved a higher rate of pathogen
eradication compared with those treated with IV colistin alone (six studies; 405 patients).

Microbiological eradication
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Tabled Eactors significantly assoctated with infection due fo pandrug-tesistant P. aeruginosa n pandrug-tesistant P, aerngimosa cases and
controls (univariate analysis| (PDR pandrug-resistant, C/ confidence interval)

Cases(n=3) Conmols(n=20) Oddsratio 9%CT  p

Carbapenem use > 20 days @@d colistinuse > 13 days™ ) 4(80%)  1(3%) B0 39487 (.00
> 78 open suction procedures 625 Sept-2663 HE0%) 420 160 41854 003
Carbapenem tse > 20 s’ OO 3(5%) 20 LHXD 0K

* Also identified as the sole independent predictor of PDR P. aeruginosa infection by binary, stepwise logistc regression results, with an
identical odds ratio, %3% (1, and p value
" Consdered a confounder



En conclusion pour la colistine

Medicament de réserve pour les BMR
— Klebsiella / carbapénémase

— Acinetobacter multi-R

— Pseudomonas multi-R

En association
Dose de charge (9MUI)
Puis toutes les 12h (4,5MUI)

Association avec aerosol si pneumonie



Fosfomycine



Fosfomycine

|solée d’'un Paecilomyces en 1969

Action : Inhibiteur enzymatique

— UDP-N-acetyglucosamine enolpyruvyl transferase
— Inhibe la formation de I'acide N-acetylmuramique
— Donc la synthese du peptidoglycane

Petite molécule, haute diffusion
Large spectre

Effets indésirables :
— Veinite/thrombophlébite
— Tubulopathie




Fosfomycine
* Principales indications jusqu’a recemment :

— Cystites
* PO
* Dose unigue (voire en prophylaxie) voire 3 jours

— Infections tissulaires graves a staphylocoque

« En particulier neuromeningées / eépidurales
« 129/]

— Travaux anciens suggeérant une synergie sur
les SAMR avec la cefotaxime

« Mais pertinence clinigue discutable



2010
Fosfomycin for the treatment of multidrug-resistant,

including extended-spectrum B-lactamase producing,
Enterobacteriaceae infections: a systematic review

Matthew E Falagas, Antonia C Kastoris, Anastasios M Kapaskelis, Drosos E Karageorgopoulos

 Sensibilité des EB-BLSE
— 95 a 100% selon les etudes

— Sauf pour certaines, minoritaires
* Espagne, 2007 : 51%
e Japon, 2006 : 73%
« Thailande, 2006 : 75-80%
* France, 1996 : 4% (clone épidemique)



Sensibilité des souches urinaires d’E. coli

Tableau 3

Prévalence de ['antibiorésistance en France en 2016 chez les isolats de
Escherichia coli responsables d’IU communautaires de 1"adulte.

<5 %

10220 %

>20 %

Fosfomycine trométamol
Nitrofurantoine

Aminosides

C3G et aztréonam
Ciprofloxacine, levofloxacine

Pivmécillinam
Amoxicilline-acide clavulanique

Pivmécillinam

Ciprofloxacine, lévofloxacine
TMP et SMX-TMP
Amoxicilline
Amoxicilline-acide clavulanique

TMP et SMX-TMP

Population générale

Population générale

Population générale

Population générale

IU simples et non récidivantes, en
I’absence de F(Q) dans les 6 mois
Cystites simples

Population générale, selon les
concentrations adaptées aux
cystites

Cystite & risque de complication
IU A risque de complication
Cystites simples

Population générale

Population générale, selon les
concentrations adaptées aux PNA
et IU masculines

IU & risque de complication

Caron 2018
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Fosfomycin: In vitro efficacy against multidrug-resistant isolates @C .
rossMark

beyond urinary isolates

a,b,*

Tulin Demir™”", Tuncay Buyukguclu®

2 Ahi Evran University Research and Training Hospital, Microbiology Department, Kirsehir, Turkey
© public Health Institution of Turkey, National Reference Laboratory of Microbiology, Ankara, Turkey
“ Ministry of Health, Public Healthcare Center, Karabiik, Turkey

Etude en Turquie
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Fig. 1. Distribution of fosfomycin susceptibility rates of bacterial isolates by isolation site.
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Fig. 2. Distribution of fosfomycin susceptibility rates of bacterial isolates by isolate type and isolation site.



Intravenous fosfomycin for the treat-

ment of nosocomial infections caused by
carbapenem-resistant Klebsiella pneumoniae
in critically ill patients: a prospective
evaluation

A. Michalopoulos'?, S. Virtzili', P. Rafailidis®?,

G. Chalevelakis?, M. Damala* and M. E. Falagas®**

|) Intensive Care Unit, ‘Henry Dunant’ Hospital, Athens, Greece,
2) Department of Medicine, Tufts University S5chool of Mediane, Boston,
MA, U5A, 3) Department of Medicine, 'Henry Dunant’ Hospital Athens,
4) Department of Microbiology, 'Henry Dunant’ Hospital, Athens, Greece
and 5) Alfa Institute of Biomedical Saences (AIBS), Athens, Greece

2010



TABLE |. Demographic and clinical

patients studied (n = I 1)

General features

characteristics for the

Entire group

Female gender, n (%)
Mean + SD age, years
Previous surgery, n (%)
Underlying disease
Diabetes mellitus
Chronic obstructive pulmonary disease
Transfer from another institution, n (%)
APACHE Il score on ICU admission (mean £ SD)
Previous antibiotic courses during the same
hospitalization period, median (range)
Number of organ dysfunctions, median (range)
Length of hospital stay before isolation of
multiresistant Klebsiella pneumoniae (sensitive
to fosfomycin)—associated infection,
median (range) (days)
Mechanical ventilation for =48 h, n (%)
Total length of ICU stay, median (range) (days)
Total length of hospital stay, median (range) (days)

6 (54.5)
675 + 145
5 (45.4)

3 (27.2)
3 (27.2)
3(27.2)
234 + 49
3 (2-7)

3 (2-5)
27 (7-208)

11 (100)
31 (4-107)
86 (20-330)

APACHE, Acute Physiology and Chronic Health Evaluation score; ICU, intensive

care unit.



16g/j en 4 fois

—osfomycine-colimycine : 6 patients
—osfomycine-gentamycine : 3 patients
~osfomycine-pipéracilline/tazobactam : 1
Durée 14+/-5 jours

Succes théerapeutique chez tous

Pas d’El rapporté

... Etude typique des « vieux » ATB



Contents lists available at ScienceDirect

International Journal of Antimicrobial Agents

» EVIER journal homepage: http://www.elsevier.com/locate/ijantimicag

Outcomes of critically ill intensive care unit patients treated with
fosfomycin for infections due to pandrug-resistant and extensively
drug-resistant carbapenemase-producing Gram-negative bacteria
Konstantinos Pontikis®*, Ilias Karaiskos®, Styliani Bastani ¢, George Dimopoulos9,

Michalis Kalogirou€, Maria Katsiari’, Angelos Oikonomou?2, Garyphallia Poulakou?,
Emmanuel Roilides", Helen Giamarellou®

A First Department of Respiratory Medicine — Intensive Care Unit, University of Athens, Sotiria Chest Diseases and General Hospital, 152 Mesogeion Avenue,
115 27 Athens, Greece

2014



* Fofosmycine co-administree avec ...
— Colimycine (32 patients)
— Tigecycline (19)
— Gentamicine (15)
— Méropéeneme (12)
— Pipéracilline/tazobactam (4)

* Durée médiane 14 jours

» 16 a 249g/24h (249 chez >50% des patients)
— Si épuration extrarénale (14) : 12-249g/24h



Table 1
Description of the effectiveness population (n=48).

Characteristic niky
Age (years) (mean £ 5.D.) 56.7+17.2
Male 37(71.1)
Medical admission 32 (66.7)
Organ failures at admission
Respiratory failure 40 (83.3)
Cardiovascular failure 22 (45.8)
GCS score <6 17 (35.4)
Renal failure 6(12.5)
Co-morbidities
Renal disease 14 (29.2)
Diabetes 10 (20.8)
Coronary heart disease 9(18.8)
Use of immunosuppressants 8(16.7)
Malignant solid tumour 7(14.6)
Chronic heart failure 6G(12.5)
Chronic lung disease 6G(12.5)
Fosfomycin initiation
APACHE Il score at fosfomycin initiation (mean £+ 5.D.) 205176
SOFA score at fosfomycin initiation (mean +5.0.) 9.0+4.0
ICU Lo$S before fosfomycin initiation [median (IQR]] 34 (23-51)
Severe sepsis|septic shock at fosfomycin initiation® 30 (65.2)
Types of infection®
Primary bacteraemia 18 (37.5)
CR-BSI4 7(14.6)
VAP 14(29.2)
1Al® 7(14.6)
UTI 1(2.1)
Meningitis 1(2.1)
Pleural empyema® 1(2.1)
Lung abscess® 1(2.1)

SN ctandard deswriatiome: CS Claconwe Comma Seales APATHE Arnte Pharcinloomr andd



Clinical outcome

Table 4

Patient outcomes in the effectiveness population (n=48).°
Infection Clinical outcome at Day 14

Successful Failure Superinfection Indeterminate

Primary bacteraemia (n=18) 11(61.1) 6(33.3) 0 1(5.6)
CR-BSI (n=7) 1(14.3) 3(42.9) 2(28.6) 1(14.3)
VAP (n=12) 8(66.7) 3(25.0) 1(8.3) 0
VAP+IAI(n=1) 1(100) 0 0 0
VAP + pleural empyema (n=1) 1(100) 0 0 0
UTI(n=1) 1(100) 0 0 0
IAl (n=6) 3(50.0) 2(33.3) 0 1(16.7)
Lung abscess (n=1) 0 1(100) 0 0
Meningitis (n=1) 0 1(100) 0 0
Total (n=48) 26(54.2) 16(33.3) 3(6.3) 3(6.3)




Microbiological outcome

Infection Microbiological outcome at Day 14

Eradication Persistence Indeterminate
Primary bacteraemia (n=18) 13(72.2) 4(22.2) 1(5.6)
CR-BSI(n=7) 3(42.9) 1(14.3) 3(42.9)
VAP (n=12) 5(41.7) 4(33.3) 3(25.0)
VAP+IAI (n=1) 1(100) 0 0
VAP + pleural empyema (n=1) 0 1(100) 0
UTI (n=1) 0 0 1(100)
IAl (n=6) 3(50.0) 3(50.0) 0
Lung abscess (n=1) 1(100) 0 0
Meningitis (n=1) 1(100) 0 0
Total (n=48) 27(56.3) 13(27.1) 8(16.7)




Description of safety population (n=66) and reported adverse events (AEs).

Duration of fosfomycin administration [median (IQR)] 12(7-15)
Severe hypokalaemia [n (%)] 10(15.2)
Lowest K* value (mEquiv./L) (mean+S.D.) 2.7+03
Renal toxicity [n (%)] 3(4.5)
Thrombocytopenia [n (%)] 4(6.1)
Diarrhoea/CDI [n (%)] 2(3.0)
Rash [n (%)] 1(1.5)
Neutropenia [n (%)] 1(1.5)
Withdrawal of fosfomycin treatment owing to AEs [n (%)] 4(6.1)°




Efficacy and Safety of Fosfomycin Plus Imipenem
as Rescue Therapy for Complicated Bacteremia
and Endocarditis Due to Methicillin-Resistant
Staphylococcus aureus: A Multicenter Clinical

Trial

Ana del Rio,"* Oriol Gasch,>>* Asuncion Moreno,' Carmen Peiia,” Jordi Cuquet,’ Dolors Soy,' Carlos A. Mestres,’
Cristina Suarez,? Juan C. Pare,' Fe Tubau,?® Cristina Garcia de la Maria,' Francesc Marco,"® Jordi Carratala,’
José M. Gatell,' Francisco Gudiol,? José M. Mird', and the FOSIMI Investigators®

« 2g/6h



12 endocardites,
1 infection sur greffe vasculaire,
1 infection sur TIPS,
2 bactériemies prolongees

Traitement pendant 28 jours en mediane
Négativation des heémocultures en 48h

5 déces, dont 4 non reliés a lI'infection
1 déces lié a une acidose tubulaire



Scandinavian Journal of Infectious Diseases, 2012; 44: 182189 informa

healthcare

ORIGINAL ARTICLE

Fosfomycin: Efficacy against infections caused
by multidrug-resistant bacteria

AURELIEN DINH!, JEROME SALOMON!, JEAN PIERRE BRU? & LOUIS BERNARD'?

From the ' Division of Infectious Diseases, AP-HE Raymond Poincaré University Hospital, Garches, *Division of Infectious
Diseases, Annecy General Hospital, Annecy, and > Division of Infectious Diseases, Untversity Hospital of Tours, Tours, France



Ostéoarthrites, pneumonies, infections urinaires et
bactériemies

Toujours en association

— 4g 3 ou 4 fois par jour

Principaux germes :
— Pa (43)

— Entérobactéries (29)
— SCNMR (23)

— SAMR (15)

— 71% de BMR

44% en USI, 22% de choc septique

Evolution favorable : 76% des cas



2015

AAC

Joumals. ASM.org

Pharmacodynamics of Fosfomycin: Insights into Clinical Use for
Antimicrobial Resistance

F. Docobo-Pérez,* G. L. Drusano,” A. Johnson,® J. Goodwin,® S. Whalley,® V. Ramos-Martin,® M. Ballestero-Tellez,”
J. M. Rodriguez-Martinez,® M. C. Conejo,? M. van Guilder,® J. Rodriguez-Bano,™" A. Pascual,™® W. W. Hope®

Unidad Intercentros de Enfermedades Infecciosas, Microbiclogia Clinica y Medicina Preventiva, Hospital Universitario Virgen de Macarena, Seville, Spain®, Institute for
Therapeutic Innovation, College of Medicine, University of Florida, Lake Nona, Florida, USA®; Department of Molecular and Clinical Pharmacology, University of Liverpool,
Liverpool, United Kingdom®; Departmento de Microbiologia, Universidad de Sevilla, Seville, Spain®; Laboratory of Applied Pharmacokinetics, School of Medicine,
University of Southemn California, Los Angeles, Califomia, USA®; Departamento de Medicina, Universidad de Sevilla, Seville, Spain’
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Reésultats des différents schémas

 Peu efficace sur souches a CMI>64

 Efficacité des doses d’au moins 169/

— Mais a moins de 24g/} : émergence rapide de
mutants

« Parametre corréelé a la bactéricidie :
— AUC / CMI

Docobo-perez 2015



Pour une souche d’E. coli avec une CMI de 1 mg/l
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Emergence of resistance to fosfomycin
used as adjunct therapy in KPC
Klebsiella pneumoniae bacteraemia:
report of three cases

Drosos E. Karageorgopoulos?, Vivi Miriagou?,
Leonidas S. Tzouvelekis?, Kalliopi Spyridopoulou?
and George L. Daikos'*

'First Department of Propaedeutic Medicine, University of Athens,
Laikon General Hospital, Athens, Greece; “Laboratory of
Bacteriology, Hellenic Pasteur Institute, Athens, Greece;
“Department of Microbiology, University of Athens, Athens, Greece



ATCHES 2017

Emergence of Plasmid-Mediated
Fosfomycin-Resistance Genes among
Escherichia coli Isolates, France

Yahia Benzerara, Salah Gallah,
Baptiste Hommeril, Nathalie Genel,
Dominique Decré, Martin Rottman,

Guillaume Arlet

* Circulation de

guelques souches ...
émergence ?




En conclusion pour la fosfomycine

En association
Sur antibiogramme

Dose : 12 ?16 ? 249/24h ?

— Probablement 249 pour les BGN
— En 3 ou 4 fois ... voire en continu

Toxicité : tubulopathie
— Mais traitement a priori sur durée <8jours



n Rupture de stock fosfomycine IV
Jeudi 21 Janvier 2016

Le seul foummisseur mondial de la matiére premiére nécessaire pour la fabrication de fosfomycine injectable rencontre actuellement un probleéme
majeur qui empéche la production de fosfomycine injectable.

L'ANSM a sollicité une concertation avec la SPILF et la SFP/GPIP pour gérer la situation de pénurie (les stocks actuellement disponibles ne
permettent de couvrir que guelques semaines de consommation) en définissant des situations cliniqgues pour lesquelles 'utilisation de la
fosfomycine est jugée indispensable”.

Cet antibiotique bactéricide naturel a large spectre inhibe les premiers stades de la synthése de la paroi bactérienne, et n'a aucune parenté
structurale avec les autres classes dantibiotigues existantes. Elle est active 3 la fois vis-a-vis des Coccei 4 gram + et de certains bacilles a
Gram -.



Compte tenu de Mévolution des résistances bactériennes, de larsenal thérapeutique actuellement disponible, et de stocks trés limités de
produit, la fosfomycine injectable doit &tre réservée aux infections documentées a bacilles & Gram négatif multi résistants, en particulier non
fermentants, quand il Wexiste pas dalternative.

La fosfomycine ne doit pas &tre utilisée en monothérapie (risque important d'émergence de résistance). Son utilisation en association permet
de limiter Fémergence des résistances au parienaire de 'association (colistine, fluoroquinolones_ .. ).

Pour les infections & cocei Gram positif, y compris les staphylocogues dorés multirésistants, y compris dans les localisations neuroméningées
et oséto-articulaires, il y a des alternatives:

« D'autres molécules actuellement disponibles (ceftaroline, ceftobiprole, linezolide, tedizolide, daptomycineg) ont une bonne diffusion dans le
LCS et/ou los.

» Des molécules plus anciennes combinent une activité restant élevée contre les SARM et une bonne diffusion cérébrale et/ou osseuse
(cotrimoxazole, ifampicine)

Le groupe de travail SPILF/GPIP



Témocilline



Contexte

« Montée des BLSE et des céphalosporinases
deréprimées
— Entérobactéries

« Ceéphalosporinase AmpC
 BLSE

— Acinetobacter

« Montée de la consommation des carbapenemes
— Et montées des carbapénémases



Ticarcilline

Stabilité face
- aux BLSE Temocilline
- aux cephalosporinases AmpC



Historique

AMM belge en 1984

AMM Luxembourg en 1986

AMM UK en 2006

AMM francaise en 2014

— Apres une longue période d’ATU pour les

infections a Burkholderia cepacia en contexte
de mucoviscidose



Eur J Clin Microbiol Infect Dis (2007) 26:777-783
DOI 10.1007/s10096-007-0370-9

ARTICLE

In vitro activity of temocillin against prevalent
extended-spectrum beta-lactamases producing
Enterobacteriaceae from Belgian intensive care units
Y. Glupezynski - T.-D. Huang « C. Berhin « G;. Claeys »

M. Delmée - L. Ide « G. leven - D. Pierard -
H. Rodriguez-Villalobos - M. Struelens - J. Vaneldere



Table 1 Number and percentage of non-susceptible isolates to the tested antimicrobials, classified by species

Number of non-susceptible isolates (%)

Species® (No. isolates) Ceftazidime Meropenem Temocillin Amikacin Ciprofloxacin
Escherichia coli (186) 10(54) 0 4(22) 2(1.2) 32(17.2)
Enterobacter cloacae (115) 38 (33) 0 7 (6.1) 3 (2.6) 5@4.3)

K. pneumoniae (75) 24 (32.0) 0 9(12) 11 (14.7) 16 (21.3)
Enterobacter aerogenes (72) 48 (66.7) 2(2.8) 18 (25) 11 (15.3) 41 (57)

K. oxytoca (62) 3(48) 0 3(48) 1 (1.6) 18 (29)

S. marcescens (39) 1 (2.6) 0 10 (25.6) 2 (5.1) 8 (20.5)
Proteus mirabilis (35) 0 0 1(29) 0 5(14.3)
M. morganii (27) 5(18.5) 0 0 0 2(74)
Citrobacter freundii (15) 4 (26.7) 0 0 1 (6.7) 2(13.3)
Total® (652) 134 (20.5) 2(04) 53 (8.1) 31 4.8) 131 (20.1)

*In addition to the species groups detailed, this total also includes: Proteus vulgaris (9); Hafnia spp. (6), Citrobacter diversus (5); Providencia spp
(3); Serratia liguefaciens (2), Proteus penneri (1)

These isolates were all susceptible to the tested agents with the single exception of one ESBL-producing Providencia rettgeri (resistant to
ceftazidime (MIC>32 ug/ml) and to ciprofloxacin (MIC>256 ug/ml)



Journal of
J Antimicrob Chemother 2011; 66: 26282631 Antimicrobial
doi:10.1093/jac/dkr317 Advance Access publication 2 August 2011 Chemotherapy

Temocillin use in England: clinical and microbiological efficacies in
infections caused by extended-spectrum and/or derepressed AmpC
B-lactamase-producing Enterobacteriaceae
Indran Balakrishnan'*, F. Mustafa Awad-El-Kariem 2, Adnan Aali3, Prasanna Kumari®, Rohinton Mulla®, Benny Tan®,

Daniel Brudney?, David Ladenheim?, Anan Ghazy?, Imran Khan?, Nilangi Virgincar®, Shabnam Iyer$,
Stephane Carryn’ and Sebastien Van de Velde’



All patients
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Microbiological outcome
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Journal of Antimicrobial Chemotherapy (2008) 61, 382—-388
doi: 10.1093/jac/dkm467 ]

Advance Access publication 10 December 2007

Continuous versus intermittent infusion of temocillin, a directed

spectrum penicillin for intensive care patients with nosocomial

pneumonia: stability, compatibility, population pharmacokinetic
studies and breakpoint selection

Raf De Jongh!, Ria Hens!, Violetta Basma?, Johan W. Mouton?, Paul M. Tulkens®*
and Stéphane Carryn?2
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COMMISSION DE LA TRANSPARENCE

Avis
1°" avril 2015

NEGABAN 1 g. poudre pour solution injectable
B/ flacon (CIP : 34009 300 045 2 4)

NEGABAN 2 q, poudre pour solution injectable ou perfusion
B/ flacon (CIP : 34009 300 045 3 1)




DCI Téemocilline

Code ATC (2013) JO1CA17 (penicillines a spectre etendu)
Motif de I'examen Inscription
Liste concernée Collectivites (CSP L.5123-2)

« Chez les adultes et chez les enfants, pour le traitement des infections
suivantes :

des voies urinaires compliquées (incluant les pyélonéphrites);

des voies respiratoires basses, des bactériémies et des infections des
plaies.

Il convient de tenir compte des recommandations officielles concernant
l'utilisation appropriée des antibactériens ».

Indications
CONcernees



Adultes (v compris les personnes agees)

1 a 2 g par jour, a répartir en 2 administrations. Cette posologie peut étre doublée en cas
d'infections sévéres.

Population pédiatrique

25 a 50 mg par kg par jour, a répartir en 2 administrations, avec un maximum de 4 g/jour.

NEGABAN POSOLOGIE PAR 24 HEURES
Posologie habituelle Infections sévéres
29 49
Adultes en 2 administrations en 2 administrations
(injections |.M., L.V. ou perfusion) (injections |.V. ou perfusion)

avec antibiothérapie

complémentaire éventuelle
25 mgkg/24 h 50 mg/kg/24 h
Enfants en 2 administrations en 2 administrations

(injections |.M., |.V. ou perfusion) (injections |.V. ou perfusion)

« En fait, 6g/J ? Tant qu'on n'a pas la CMI ...




Essal francais en cours

« Témocilline dans les infections urinaires a
BLSE

* Essal ouvert sans comparateur

* |nclusions en cours



Phénicolés



Phénicolés

* |solement du chlorampheénicol de
Streptomyces venezuelae en 1947

* Puis synthese chimique exclusive

* Inhibition de la synthese proteique
— Par interaction avec la ss-U ribosomale 70s

OH OH Figure 1.

A. Chloramphénicol.
B. Thiamphénicol.
OH OH
o
NH \H/Hcmg \N+ NH \H/HCCIE

V4

o] o o]
A B
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» Spectre tres large
— CG+, CG-, BG+
— Entérobactéries
— Anaeérobies

— Résistance naturelle :
 P. aeruginosa
« A. baumanii
« Serratia marcescens
« Mycobactéries

 Diffusion importante

— En particulier cérebrale : 50% des
concentrations seriques



Deux molécules

* Chloramphénicol (plus disponible en France*)

— Toxicité principale : anémie aplasique irréversible
« Mécanisme mal connu

« Survenue parfois a distance du traitement
« 1/20000 traitement

— Largement utilisé en traitement des meéningites
bactériennes en afriqgue subsaharienne
* Forme retard huileuse : 1 injection

« Thiampeénicol
— Spectre idem
— Risque d’aplasie : fréequente (30%) et réversible

a1A||02 ua Jnes,



Regain d'interét pour le
thiampeénicol

* ... regain modeste cependant

» Abces cérebraux non documentés, pour le
relal oral

e |Intracellulaires
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Typhoide

Study or subgroup _ Events

Cniorampnenicol Otner

Total Events Total Welght M-H, flxed 95% C1

RR
M-H, fixed 95% CI

Vs pénicillines

Vs céphalosporines

Vs FQ

Vs cotrimoxazole

2.3.1vs periciliin
Abengows 1579 1 32 0 30 08% 252(0.12 6662)
Girgls 1992 3 7 1 30 18% 3.33(0.37,30.18) O
Hossou 1877 1 50 € 43 106% 0140002118
Py 1975 ] 63 3 81 50% 250(0.83 1022) T
Sonders 1965 2 20 1 20 16% 2.00(0.20,2033) — =
SC0H 1964 1 25 223 4% 046(004674) T
Suptotol (95% CT) 217 207 231% 126 (063,243)
Total events 17 13
Heterogeneity: 7« 7.80, df 5 (P 0.17); 7 « 36%
Test for overoil effect: 2=0.61 (P=0.54)
2.3.2 vs cephwalosporing
Isiom 1988 2 E3 3 32 49% 069(0.12,384) .
1siom 1593 1 31 3 28 52% 030(003,273) ——T1
Laosserre 1991 3 20 2 39 22% 292(0.53,1611) BN I E—
Mo0sa 1989 3 30 3 28 S0% 0.97(0.21,441) P
Morel 1988 1 28 1 28 15% 1.00(0.07,1521)
Pope 1985 3 12 1 12 17% 277(033,2314) '—g'—
Subtotal (95% CT) 153 168 206%  1.10(0.53,225)
Total avants 13 13
Hetarogenelty: 7=3.63,af=5 (P=0.60); P=0%
Test for overall effect: Z=0.25 (P= 0.80)
2.3.3 vs quinoiones
Abejar 1933 1 0 I (- Not estimabie
Abejor 19530 1 15 0 15 08% 3.00(0.13, 68.26)
Anjyal 2011 23 175 12 177 196% 1.54(1.00,377) BE
Amotd 1993 1 34 0 33 08% 291(0.12 6908
Cristiono 1995 2 30 0 30 O08% 5.00(0.25 99.95)
Morell 1992 3 30 12 126 76% 1.05(0.32,349) g
suttotal (95% CI) 284 396 297% 1.85(1.07,3.20) <
Total events 3 25
Heterogenelty: 2= 147, af=4 (P=083); #=0%
Test for overall effect Z2=2.21 (P=0.03)
23.5vs TMPYSMZ
Butier 1952 s 2 S 33 74% 122(039,379) A
Cristiono 1995 2 30 0 30 08% 5.00(0.25 99.95) H
Hosson 1875 5 31 3 41 42% 220(057,853) Pp—
Huys 1973 1 21 1 4&% 11% 2.10(0.14, 31.89) v
Komot 1570 1 120 1 100 18% 0.83(0.05 13.15)
Samantaroy 1975 3 50 6 50 99% 050(0.13,189) %l
Sardesol 1973 2 50 0 50 08% 5001025, 10158) Y *
Uwaydah 1375 2 38 0 60 05% 7.52(0.39,15860) »
SULOtOl (35% C1) 357 408 266% 1.51(0.84,2.72) R
Total avents 21 16
Heterogenaity: 1° = 5.69, df =7 (P=0.58);17= 0%
Test for overolt effect: Z=1.38 (P=0.17)
Total {(95% CT) 1021 1179 1000%  1.46 (1.07,2.00) >
Total events 82 &7
.yl = = b + +
Heterogeneity: x2=13.38, 0f=24 (P=0.73); F=0% 01 a1 X P

Test for overall effect Z=2.41 (P=0.02)

Test for subgroup aifferences: 7= 1.58, af=3 (P=0.66), 1*= 0%

100

Fovours (cniorampnenicol) Fovours (comparison)

Figure 8. Folure ot EOF for enteric fever, CHoromphen ol versus pancill ns, cephalasponns, fluoroquinolones or trime thop v sul famet hoxaz ole and
the totd comparison, Studies am ident fied by the narme of the first author and the yeor of publication. FE meta-andiysis was used forestimating the
combned RR (95% CI). The damond indicotes the overall summary estimate for the analysis: M-H, Mantel- Hoenseel.



Chloramphenicol Other RR RR

Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H, fixed, 95% CI

Nathan 2005 12 256 14 247 14.0% 0.83 (0.39,1.75) |

Nelson 1972 7 129 5 177 4.1% 1.92 (0.62, 5.92) o

Pecoul 1991 93 254 82 274 77.5% 1.22 (0.96, 1.56) .

Peltola 1989 3 53 5 101 3.4% 1.14 (0.28, 4.60) ™

Whittle 1973 2 65 1 58 1.0% 1.78(0.17,19.17) "

Total (95% CI) 757 857 100.0% 1.20 (0.96, 1.50) ’

Total events 117 107

Heterogeneity: ¥2=1.75, df=4 (P=0.78); I?=0% ; ' * ’

0.01 0.1 1 10 100

Test for overall effect: 2=1.59 (P=0.11) Favours (chloramphenicol) Favours (comparison)

Figure 4. Mortality at EOF for meningitis. Chloramphenicol versus B-lactams. Studies are identified by the name of the first author and the year of

publication. FE meta-analysis was used for estimating the combined RR (95% CI). The diamond indicates the overall summary estimate for the
analysis. M-H, Mantel-Haenszel.

Mortalité / meningites
Vs béta-lactamines
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Traitement normalisé de la
meéningite en Afrique en
situation épidémique ou
non épidémique



Traitement de la meningite bactérienne
dans la ceinture africaine de la méningite
en I'absence de moyens de laboratoire

]

En situation d’épidémie de
méningite méningococcique

Chez I'enfant de plus
de 2 ans et I'adulte

N. meningitidis est I'agent
pathogéne le plus probable.
Un traitement présomptif est
justifi¢

ou




En conclusion

Connaitre les « vieilles » molécules

Savoir les utiliser en cas d'impasse
— surtout lors d’infections graves

En général en association

En gardant a I'esprit le moindre niveau de
preuve



