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33 110 décès

Mortalité liée à l’antibiorésistance
en Europe



De moins en moins d’antibiotiques actifs
sur les infections les plus courantes
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Augmentation des Entérobactéries
résistantes aux C3G
(Source : Santé Publique France)

Baisse des nouveaux antibiotiques
mis sur le marché

Augmentation des situations d’impasses thérapeutiques.



Source : H Gossens, Lancet 2005 Source  ECDC, EFSA and EMA second joint report  (28 june 2017)

Rôle majeur de la consommation
d’antibiotiques chez l’homme

Relation entre la consommation de pénicilline
des pays européens et les pneumocoques de
sensibilité diminuée à la pénicilline

Relation entre la consommation de
céphalosporines des pays européens et
E Coli résistant aux C3G
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2ème raison de cette crise sanitaire 

Augmentation de la population vulnérable 
(vieillissement et poly pathologies)

Nous « créons » chaque année plus de 500 000 nouveaux patients, avec
comorbidités, qui survivent à des pathologies qui les auraient tués en
2000 (présentation René Amalberti HCSP 2017)



FDR	de	BLSE	de	survenue	communautaire	bien	
identifiés	dans	la	littérature		
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Table 4

Predictive scores for  infection  due to ESBL-producers at  hospital  admission  accord-

ing to published studies.

Score in Ref. 70 Score in Ref. 71

Recent  use of  -lactams

or  fluoroquinolones

2 3

Recent  hospitalisation  (3 months)  3 2

Transfer  from another  healthcare

facility

3 4

Charlson  index  >3 2 –

Recent  history  of  urinary  catheter 2 5

Age ≥70 years 2 –

Immunosuppression  – 2

punctuations are shown in Table 4. Anyway, a score value ≥3 in both

studies showed high sensitivity  (≥94% in both models)  and negative

predictive value but  a poor  specificity;  our  interpretation  is that  this

cannot  be used for  all  patients but  are probably  useful  for  patients

with severe sepsis or  septic shock. On the other  hand, a score value

≥8 showed a high specificity  (≥95% in both models)  and positive

predictive value with lower  sensitivity, suggesting that  it  would be

useful  for  not  severe patients. Of  note, another  study challenged the

predictive utility  of  the Tumbarello model.71 Additionally, it  should

also be considered that  recent  travel  to areas in which the preva-

lence of  these mechanisms of  resistance is high is also a risk factor,

such as western Asia and the Indian subcontinent.72

The risk of  nosocomial  infection caused by ESBL-producers

varies greatly according to the local  epidemiology, even to a

ward level. On the basis of  local  epidemiology  and according

to studies performed in Spain, individual  risk  factors include

previous duration of  hospital  stay, exposure to invasive proce-

dures (mainly mechanical  ventilation), previous antibiotics (mainly

cephalosporins and fluoroquinolones)  and previous colonisation

with these microorganisms.73–77 Predictive scores have not  been

developed. Risk factors for  infections caused by Enterobacteria-

ceae producing AmpC have been less studied.78–81 Overall, the risk

factors are similar  to those for  ESBL-producers;  previous use of

antibiotics selecting for  these organisms (mainly cephalosporins)

is also important.

Regarding CPE, most  studies investigating risk factors were

performed in the context  of  individual  hospital  outbreaks;  age,

severity  of  illness, admission to intensive care unit  (ICU), pre-

vious use of  antibiotics (mainly carbapenems, fluoroquinolones,

cephalosporins), and invasive procedures (endoscopy, length of

venous catheter  use) have been identified.82–90

Are carbapenems the drugs of choice for  the treatment  of invasive

infections caused by ESBL-producing Enterobacteriaceae?

Carbapenems are not  affected by ESBLs and therefore, unless

another  mechanism  of  resistance affecting these drugs is expressed,

ESBL-producers are fully susceptible to carbapenems.1,64,91 We did

not  find any randomised clinical  trials comparing carbapenems

with other  drugs for  the treatment  of  infections caused by ESBL-

producing organisms. A meta-analysis including 21 observational

studies published until  January 2012 on BSI concluded that  car-

bapenems were associated with lower  mortality  when compared

with cephalosporins in both empirical  and definitive therapies,

and with lower  mortality  than fluoroquinolones in empirical  ther-

apy;  the differences were not  significant  for  -lactam/ -lactam

inhibitor  combinations (BLBLI).92 Specific analyses by source of

infection or  organism  (E. coli  or  Klebiella) could not  be performed.

It  should be noticed that  appropriate therapy  was associated with

reduced mortality, and that  comparisons among antibiotics were

not  controlled by susceptibility.

We found three observational  studies on BSI published after  this

meta-analysis in which carbapenems were observationally  com-

pared to other  in vitro active drugs using multivariate analysis;  in

one of  them, cefepime was dependently  associated with increased

mortality  in comparison  with carbapenems93;  in another, patients

with haemodialysis access-related bacteraemia also showed higher

mortality  when treated with flomoxef  than with carbapenems94;

and in the third one, the use of  carbapenems was also associated

with lower  mortality  compared with all  other  antibiotics.95 Thus,

the available data suggest  that  carbapenems should be considered

as the drugs of  choice for  the treatment  of  severe infections caused

by ESBL-producing Enterobacteriaceae including bactereamic infec-

tions with the potential  exception  of  BLBLI (discussed below), but

data for  specific types of  infections, microorganisms or  isolates

showing susceptibility  to other  antibiotics are limited.

Which carbapenem should be used for  ESBL-producers?

Among carbapenems, most  studies evaluated imipenem  or

meropenem.64,91 The available data are limited for  doripenem;

a recently  study performed a post  hoc analysis of  6 randomised

clinical  trials evaluating doripenem  in infections caused by ESBL-

producers (1 in complicated UTI [cUTI]  in comparison  with

levofloxacin, 2 in complicated intraabdominal  infections [cIAI]  in

comparison  with meropenem  and 2 in hospital-acquired  pneumo-

nia [HAP], one compared to piperacillin/tazobactam  and the other

in comparison  with imipenem);  overall, 20/30 (61.7%)  of  patients

treated with doripenem  had a favourable outcome at  test  of  cure,

similar  to comparators (24/39, 61.5%).96 The numbers were too low

to make comparisons with specific drugs or  for  specific indications.

Ertapenem  is an interesting alternative because it  has no activ-

ity against  Pseudomonas aeruginosa or  Acinetobacter  baumannii  and

thus may contribute to reduce the pressure posed by other  car-

bapenems against  these pathogens.97–100We found 4 observational

studies in which ertapenem  was compared to other  carbapen-

ems in the treatment  of  BSI due to ESBL-producing E. coli  or

K. pneumoniae95,101–103;  in none of  them ertapenem  was found to

be associated with increased risk of  death, either  as empirical  or

definitive therapy. In one of  those studies, mortality  was higher  if

ertapenem  MIC was ≥0.5 mg/L, suggesting that  present  CLSI break-

points are appropriate.103 Development  of  ertapenem  resistance

or  failure during therapy  of  ESBL-  or  AmpC-producing Entero-

bacteriaceae has been reported anecdotally104–108;  by reviewing

these cases, development  of  ertapenem  resistance seems to be

related with borderline MICs and/or  complex  infections;  whether

increasing the dose of  ertapenem  would avoid this has not

been studied in clinical  trials. Ertapenem  has also been used

successfully  in patients with ventilator-associated  pneumonia

(VAP)109 and as outpatient-antimicrobial  therapy  for  UTI  caused

by ESBL-producers.110 Recommended dosing regimens are shown

in Table 5.

Are there alternatives to carbapenems for  invasive infections due

to ESBL-producers?

In order  to avoid the overuse of  carbapenems, alternatives

for  the treatment  of  ESBL-producers are needed. Potential

alternatives include BLBLI, temocillin, cephalosporins, fluoro-

quinolones, trimethoprim-sulphametoxazole,  aminoglycosides,

tigecycline, fosfomycin, and colistin.

As previously  reviewed, cephalosporins are associated with

higher  mortality  than carbapenems.92 However, most  of  the avail-

able data come from studies in which cephalosporins were not

active according to current  breakpoints.9,10 These breakpoints are

supported mainly by PK/PD data111;  however, available clinical

data evaluating the efficacy of  “active”  cephalosporins in invasive

Patients	âgés	avec	comorbidités,	Immunodéprimés,	hospitalisation	antérieure		
et	ayant	reçu	des	antibiotiques	(B-lactamines	ou	FQ)	
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Figure 2. Consumption of antibacterials for systemic use (ATC group J01)  in the community, by 

country and ATC group level 3, EU/ EEA, 2019 (expressed as DDD per 1 000 inhabitants per day)  

 

(a) Cyprus and Czechia provided total care data (i.e. including the hospital sector). 
(b) The UK contributed 2019 data from England, Northern Ireland and Scotland only. 
EU/EEA refers to the corresponding population-weighted mean consumption based on the reported data for 2019. 

  

La France est un des pays les plus consommateurs en Europe en 2019
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728 Tonnes 
d’antibiotiques  

La lutte contre l’antibiorésistance dans la 
politique nationale de santé

Faire baisser durablement
la consommation

Eviter la transmission 
des bactéries résistantes

Prévenir les 
infections

1- Déremboursement des 
traitements supérieurs à 7 

jours

2- Vaccin antigrippal
obligatoire pour les 

professionnels de santé 



Rubinstein E. Int J Antimicrob Agents. 2007 Nov;30 Suppl 1

Bénéfices des traitements courts

Chaque journée de 

traitement en excès 

augmente les risques 

(au niveau individuel ou 

d’un hôpital) de 

bactéries résistantes, et

d’effets indésirables et

d’infections à C difficile

(Guillemot JAMA 1998), Chastre

JAMA 2003), 

(Vaughn Annal Intern Med 2019,

Tama Jama int med 2017)

(Kazakova CID 2020)
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La Résistance bactérienne: inévitable et imprévisible

Se préparer au hautement improbable / à l’imprévisible




