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•  Modifier une antibiothérapie empirique initiale efficace en fonction 
des résultats microbiologiques et des données cliniques 
disponibles: 
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•  Une autre stratégie consiste à raccourcir la durée 
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•  Une autre stratégie consiste à raccourcir la durée 
de traitement 

But commun: diminuer la pression de sélection 
 

MAIS 
 

Définition extrêmement large et non consensuelle 



Définitions de la désescalade utilisées dans la literrature 



Incidence de la désescalade très variable 
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•  Interprétation des résultats des études délicate 
  
•  Difficile de juger de l’impact de la désescalade 



•  Identification préalable de 28 experts du sujet:  
-  11 réanimateurs 
-  10 infectiologues  
-  7 microbiologistes 
 
•  Interrogation par 4 questionnaires successifs entre juillet et novembre 2013 

•  70 % de réponses similaires nécessaires pour dégager un consensus 
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Abstract

Empirical broad spectrum antimicrobial therapy prescribed in life-threatening situations should be de-escalated to mitigate the risk of

resistance emergence. Definitions of de-escalation (DE) vary among studies, thereby biasing their results. The aim of this study was to

provide a consensus definition of DE and to establish a ranking of β-lactam according to both their spectra and their ecological

consequences. Twenty-eight experts from intensive care, infectious disease and clinical microbiology were consulted using the Delphi

method (four successive questionnaires) from July to November 2013. More than 70% of similar answers to a question were necessary

to reach a consensus. According to our consensus definition, DE purpose was to reduce both the spectrum of antimicrobial therapy

and the selective pressure on microbiota. DE included switching from combination to monotherapy. A six-rank consensual

classification of β-lactams allowing gradation of DE was established. The group was unable to differentiate ecological consequences of

molecules included in group 4, i.e. piperacillin/tazobactam, ticarcillin/clavulanic acid, fourth-generation cephalosporin and

antipseudomonal third-generation cephalosporin. Furthermore, no consensus was reached on the delay within which DE should be

performed and on whether or not the shortening of antibiotic therapy duration should be included in DE definition. This study

provides a consensual ranking of β-lactams according to their global ecological consequences that may be helpful in future studies on

DE. However, this work also underlines the difficulties of reaching a consensus on the relative ecological impact of each individual drug

and on the timing of DE.
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Introduction

When prescribing an empirical antimicrobial therapy the clini-
cian is facing a major dilemma. On the one hand, there is the
risk of inappropriate initial therapy (i.e. use of antibiotics to
which the aetiological microorganism is not susceptible). On
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Pour 84 % des experts: 
 
ü  Réduire le spectre de l’antibiothérapie 

ü Réduire les conséquences écologiques de l’antibiothérapie 

è Réduction du potentiel sélectionnant 
 

Définition consensuelle de la désescalade 

Weiss E, pour le groupe « Désescalade », CMI 2015   



•  Interruption d’une des molécules du traitement probabiliste? 
  
 
 
 
 
 
 
 
 

Molécule interrompue Désescalade Proportion de 
réponses similaires 

N’importe quelle molécule du 
traitement probabiliste  OUI 92% 

Aminoside  OUI 85 % 
Ciprofloxacine  OUI 100 % 
Vancomycine OUI 96 % 

•  Dans quel délai la 
modification de l’ATB 
doit-elle survenir? 

Avant J3 

Avant J5 

A n’importe 
quel moment  

42 % 38 % 

19 % 

Définition consensuelle de la désescalade 

Weiss E, pour le groupe « Désecalade », CMI 2015   



Groupe Molécule(s) 
Proportion de 

réponses 
similaires (%) 

Tour 
d’obtention du 

consensus 

6 
Imipénème 
Méropénème 
Doripénème  

85 2 

5 Ertapénème  81 3 

4 

Piperacilline/Tazobactam 
Ticarcilline/Acide clavulanique 
C4G 
Ceftazidime  

71 4 

3 Cefotaxime-Ceftriaxone 
Piperacilline-Ticarcilline  81 3 

2 Amoxicilline/Acide clavulanique  88 3 
1 Amoxicilline 100 2 

Classement des β-lactamines en fonction de 
leur potentiel sélectionnant 
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1.  Données de la littérature 
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–  Impact sur le pronostic des patients 

–  Impact sur la consommation antibiotique 

–  Impact sur l’émergence de résistances bactériennes 
 

2. Etude de l’effet de la désescalade ATB dans les 
PAVM à BGN sur les données de la base 
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We suggest sample sizes for two hypothesis.

Absence of difference in mortality between comparison
groups (de-escalation versus control)

• Baseline risk of 27% for mortality among septic patients
(Vincent 2006)

• Assumed relative risk reduction of 10% for mortality in the
de-escalation group, corresponding to 24% of mortality (risk
difference between comparison groups 3%)

4599 patients would be needed for each one of the compari-
son groups, according to the formula n = [2PC ·(1-PC )·(Zα+Zβ)
2]·(PE-PC )−2 (Pocock 1983), where PC = 27%; PE = 24%; Zα =
1.96; Zβ = 1.28.

Reduction of mortality in the de-escalation group (indirect
evidence obtained from observational study in ventilator-
associated pneumonia)

• Baseline risk of 27% for mortality among septic patients
(Vincent 2006)

• Indirect evidence of relative risk reduction of 28% for
mortality in the de-escalation group in patients with ventilator-
associated pneumonia, corresponding to a mortality rate of 19%
in the de-escalation group (risk difference between comparison
groups of 8%) (Kollef 2006)

323 patients would be needed for each one of the comparison
groups, according to the formula n = [PE ·(1-PE)·(Zα+Zβ)2]·(PE-
PC )−2 (Pocock 1983), where PC = 27%; PE = 19%; Zα = 1.96;
Zβ = 1.28.

Quality of the evidence

We found a complete absence of direct evidence regarding the
de-escalation of antimicrobial agents for adults with sepsis, severe
sepsis or septic shock.

Potential biases in the review process

The high sensitivity of the search strategy we used in this system-
atic review should guarantee a low probability that we have missed
any randomized controlled trials which would fulfil our inclusion
criteria. Language bias was prevented by not imposing any lan-
guage restriction. Other methodological issues of this review, such
as data collection and analysis, cannot be judged since no adequate
study could be found.

Agreements and disagreements with other
studies or reviews

The World Health Organization and other health organizations
have been encouraging the selection of interventions to mini-
mize microorganisms that are resistant to antimicrobial agents,
with important implications for world health and the economy
(IDSA 2006; WHO 2002). Thus, several authors support the de-
escalation of antibiotics as a reasonable strategy to achieve this
aim besides the minor adverse events and costs (Heenen 2012;
Masterton 2011; Morel 2010; Shime 2011). In a narrative review,
Deresinski 2007 suggests the de-escalation of antimicrobial an-
tibiotics in ICUs according to patients’ culture results and their
clinical evolution. Available guidelines, specifically the ’Surviving
Sepsis Campaign’, have also suggested de-escalation of antimicro-
bial agents for adults with sepsis, severe sepsis or septic shock based
on specialists’ opinions or indirect evidence (Dellinger 2008).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is no adequate evidence as to whether de-escalation of an-
timicrobial agents is, or is not, effective and safe for adults with
sepsis, severe sepsis or septic shock.

Implications for research

The information available in this systematic review should en-
courage researchers and specialists to test the de-escalation of an-
timicrobial agents with the methodological rigour inherent in ran-
domized controlled trials. This lack of information justifies future
randomized controlled trials or cohort studies considering ethical,
epidemiological and economical points of views. However, several
clinical particularities as well as operational or methodological cir-
cumstances have to be better understood. Specific inclusion crite-
ria and reasons for protocol deviations may be adopted to avoid
additional risks of harms. Future trials can test for two hypothesis:

1. absence of difference in mortality between the de-escalation
and the control groups (maintained empirical broad-spectrum
antimicrobial therapy) (n ≃ 4600 patients for each of the
comparison groups);

2. relative risk reduction of 28% for mortality in the de-
escalation group, considering the mortality baseline risk of 27%
(n ≃ 323 for each of the comparison groups).

The authors of this review are awaiting the results of an ongoing
randomized controlled trial by Leone 2012.

10De-escalation of antimicrobial treatment for adults with sepsis, severe sepsis or septic shock (Review)
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Mais est-il possible de se contenter 
d’études observationnelles? 

Silva BNG, Cochrane Database Syst Rev 2013 



Leone M. et al. ICM 2014 

•  Etude randomisée multicentrique (9 centres) sans aveugle 
•  117 Sepsis sévère/choc septique documentés 

  

•  Désescalade vs maintien de l’antibiothérapie empirique 
•  Definition: Diminution du spectre de l’antibiotique pivot (classification 

arbitraire)  

 
•  Hypothèse primaire: Non infériorité de la désescalade en terme de 

durée de séjour en réa 

•  Endpoints secondaires: mortalité, durée de VM et d’ATB, surinfections 
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J.-Y. Lefrant
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Hôpital Saint-Eloi, Montpellier, France

A. Lepape
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Hôpital Edouard Herriot, Lyon, France
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Abstract Background: In
patients with severe sepsis, no ran-
domized clinical trial has tested the
concept of de-escalation of empiri-
cal antimicrobial therapy. This
study aimed to compare the de-
escalation strategy with the contin-
uation of an appropriate empirical
treatment in those patients. Meth-
ods: This was a multicenter non-

blinded randomized noninferiority
trial of patients with severe sepsis
who were randomly assigned to de-
escalation or continuation of empir-
ical antimicrobial treatment.
Recruitment began in February 2012
and ended in April 2013 in nine
intensive care units (ICUs) in
France. Patients with severe sepsis
were assigned to de-escalation
(n = 59) or continuation of empiri-
cal antimicrobial treatment (n = 57).
The primary outcome was to mea-
sure the duration of ICU stay. We
defined a noninferiority margin of
2 days. If the lower boundary of the
95 % confidence interval (CI) for
the difference in patients assigned to
the de-escalation group was less
than 2 days, as compared with that
of patients assigned to the continu-
ation group, de-escalation was
considered to be noninferior to the
continuation strategy. Secondary
outcomes included mortality at
90 days, occurrence of organ failure,
number of superinfections, and
number of days with antibiotics
during the ICU stay. Results: The
median duration of ICU stay was 9
[interquartile range (IQR) 5–22]
days in the de-escalation group and
8 [IQR 4–15] days in the continua-
tion group, respectively (P = 0.71).
The mean difference was 3.4 (95 %
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difference between de-escalation group and continuation
group was 3.4 (95 % CI -1.7 to 8.5). After adjustment
for baseline SAPS II, neither the treatment group nor
the SAPS II was linked to the duration of ICU stay

(b = -0.10; P = 0.28, b = -0.09; P = 0.33, respec-
tively). The estimated marginal means and standard errors
were 14.9 ± 1.8 days and 12.1 ± 1.7 days for the
de-escalation group and continuation group, respectively.

Table 1 Baseline characteristics of study participants

Characteristics De-escalation group (n = 59) Continuation group (n = 57) P

Age (years) 57.9 ± 17.0 66.8 ± 14.9 0.003
Male sex (%) 62.7 66.7 0.66
SAPS IIa 43.6 ± 18.5 51.4 ± 18.7 0.03
Modified SAPS IIa 33.9 ± 17.5 38.1 ± 18.3 0.20
Body mass index 26.8 ± 6.4 27.4 ±7.4 0.65
Admission cause 0.56
Medicine (%) 52.5 54.4
Trauma (%) 8.5 15.8
Scheduled surgery (%) 10.2 7.0
Emergent surgery (%) 28.8 22.8

Co-morbidities
Chronic obstructive pulmonary disease (%) 15.3 15.8 0.94
Diabetes (%) 18.6 28.1 0.23
Arterial hypertension (%) 30.5 50.9 0.03
Chronic heart failure (%) 10.2 8.8 0.80
Prior stroke (%) 3.4 7.0 0.38

Risk factors for multidrug-resistant pathogenb (%) 83.1 77.2 0.43
Time between onset of empirical treatment and inclusion (days)c 3.0 ± 1.7

3.0 [2.0–4.0]
2.7 ± 1.4
2.0 [2.0–3.5]

0.25

Time between sepsis and inclusion (days)c 3.2 ± 1.6
3.0 [2.0–4.0]

2.7 ± 1.4
2.0 [2.0–3.0]

0.05

Data are means ± SD unless otherwise specified
a SAPS denotes simplified acute physiology score. Modified SAPS
II means SAPS II without age inclusion
b Includes antimicrobial therapy in preceding 90 days, current
hospitalization of 5 days or more, high frequency of antibiotic
resistance in the community or in the specific hospital unit,

hospitalization for 2 days or more in the preceding 90 days, resi-
dent in nursing home or extended care facility, chronic dialysis
within 30 days, home wound care, family member with multidrug-
resistant pathogen, immunosuppressive disease and/or therapy
c Data include medians [interquartile]

Table 2 Criteria at inclusion
Characteristics De-escalation group

(n = 59)
Continuation group
(n = 57)

P

SOFAa 6.3 ± 2.9 6.4 ± 4.0 0.78
Catecholamines (%) 54.2 54.4 0.99
Mechanical ventilation (%) 71.2 59.6 0.19
Site of infection
Lung (%) 57.6 40.4 0.06
Urine (%) 20.3 22.8 0.75
Abdomen (%) 15.3 21.2 0.42
Skin and tissue (%) 5.1 10.5 0.32
Catheter (%) 1.7 1.8 1.00
Positive blood culture (%) 32.2 35.1 0.74

Empirical antibiotics 0.54
Combined therapy (%) 88 91 0.58
Carbapenems (%) 39.0 17.5 0.01
Ureidopenicillin plus inhibitor (%) 35.6 50.9 0.09
Third-generation cephalosporin (%) 25.4 29.8 0.59
Aminoglycoside (%) 56.0 61.4 0.55
Fluoroquinolone (%) 13.6 29.8 0.03
Vancomycin (%) 11.9 12.3 0.94
Linezolid (%) 23.7 12.3 0.11
Fluconazole (%) 3.3 3.5 1.0
Echinocandin (%) 0.0 1.8 0.49

a SOFA denotes sequential organ failure assessment

Déséquilibre des groupes 

Leone M. et al. ICM 2014 

Tendance à plus de PNP dans le groupe désescalade (57% vs 40%, p=0.06) 
 
Utilisation plus fréquente de carbapénèmes dans le groupe désescalade 
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Hôpital La Conception, Marseille, France

S. Jaber
Hôpital Saint-Eloi, Montpellier, France

A. Lepape
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Réanimation polyvalente, Hôpital
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concept of de-escalation of empiri-
cal antimicrobial therapy. This
study aimed to compare the de-
escalation strategy with the contin-
uation of an appropriate empirical
treatment in those patients. Meth-
ods: This was a multicenter non-

blinded randomized noninferiority
trial of patients with severe sepsis
who were randomly assigned to de-
escalation or continuation of empir-
ical antimicrobial treatment.
Recruitment began in February 2012
and ended in April 2013 in nine
intensive care units (ICUs) in
France. Patients with severe sepsis
were assigned to de-escalation
(n = 59) or continuation of empiri-
cal antimicrobial treatment (n = 57).
The primary outcome was to mea-
sure the duration of ICU stay. We
defined a noninferiority margin of
2 days. If the lower boundary of the
95 % confidence interval (CI) for
the difference in patients assigned to
the de-escalation group was less
than 2 days, as compared with that
of patients assigned to the continu-
ation group, de-escalation was
considered to be noninferior to the
continuation strategy. Secondary
outcomes included mortality at
90 days, occurrence of organ failure,
number of superinfections, and
number of days with antibiotics
during the ICU stay. Results: The
median duration of ICU stay was 9
[interquartile range (IQR) 5–22]
days in the de-escalation group and
8 [IQR 4–15] days in the continua-
tion group, respectively (P = 0.71).
The mean difference was 3.4 (95 %
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were assigned to de-escalation
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è  Impossible de conclure à une non-infériorité de la désescalade 

•  Plus de surinfection bactérienne dans le groupe Désescalade (27% vs 
11%, p=0.03) 

•  Mais après prise en compte du déséquilibre des groupes: 
-  Pas de différence de DDS après ajustement au SAPS2 

-  DDS liée à la distribution des PNP 
èAnalyse de sous-groupe 56 PNP: pas de différence de DDS (p=0.53) 
et de surinfection (p=0.2) 
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who were randomly assigned to de-
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Recruitment began in February 2012
and ended in April 2013 in nine
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France. Patients with severe sepsis
were assigned to de-escalation
(n = 59) or continuation of empiri-
cal antimicrobial treatment (n = 57).
The primary outcome was to mea-
sure the duration of ICU stay. We
defined a noninferiority margin of
2 days. If the lower boundary of the
95 % confidence interval (CI) for
the difference in patients assigned to
the de-escalation group was less
than 2 days, as compared with that
of patients assigned to the continu-
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considered to be noninferior to the
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outcomes included mortality at
90 days, occurrence of organ failure,
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during the ICU stay. Results: The
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Hôpital Nord, Chemin des Bourrely,
13015 Marseille, France
e-mail: marc.leone@ap-hm.fr
Tel.: ?33491968650

M. Leone ! L. Papazian ! J. Textoris
Unité de Recherche sur les Maladies
Infectieuses et Tropicales Émergentes,
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who were randomly assigned to de-
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intensive care units (ICUs) in
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were assigned to de-escalation
(n = 59) or continuation of empiri-
cal antimicrobial treatment (n = 57).
The primary outcome was to mea-
sure the duration of ICU stay. We
defined a noninferiority margin of
2 days. If the lower boundary of the
95 % confidence interval (CI) for
the difference in patients assigned to
the de-escalation group was less
than 2 days, as compared with that
of patients assigned to the continu-
ation group, de-escalation was
considered to be noninferior to the
continuation strategy. Secondary
outcomes included mortality at
90 days, occurrence of organ failure,
number of superinfections, and
number of days with antibiotics
during the ICU stay. Results: The
median duration of ICU stay was 9
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The mean difference was 3.4 (95 %
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Secondary prespecified outcomes

Regarding the initial episode of severe sepsis or septic
shock, the duration of antibiotic treatment was similar in
both groups (P = 0.94). For the patients discharged alive

from the ICU, the mean duration from inclusion to dis-
charge did not differ in either group (9 [1–79] days vs. 6
[1–60] days, P = 0.28). In the de-escalation group,
severe sepsis or septic shock was diagnosed 5 [3–10] days
after ICU admission, as compared with 4 [3–8] days in
the continuation group (P = 0.24). The number of hos-
pital days after inclusion was 24 [2–120] days in the de-
escalation group and 20 [4–134] days in the continuation
group (P = 0.26).

Death at 90 days was reported in 18 (31 %) patients in
the de-escalation group and 13 (23 %) patients in the
continuation group (P = 0.35) (Fig. 2). The 90-day
mortality did not differ in either group (HR = 1.31, 95 %
CI 0.64–2.67, P = 0.49). After adjustment for modified
SAPS II, age, and treatment group, the Cox regression
model yielded an HR for death at day 90 of 1.01 (95 %
CI, 0.99–1.03, P = 0.30) for modified SAPS II, 1.02
(95 % CI 1.00–1.05, P = 0.06) for age, and 1.7 (95 % CI
0.79–3.49, P = 0.18) for treatment group.

In the 66 patients with an ICU stay of more than
7 days, the median D-SOFA score was similar in both
groups (3 [0; 4] vs. 2 [-1; 3], P = 0.63). At day 28, the
numbers of ventilator-free days and of catecholamine-free
days did not differ significantly in either group (Table 3).
Of the 86 patients discharged alive from hospital, 15
(36 %) patients in the de-escalation group and 14 (32 %)
patients in the continuation group were re-admitted to
hospital (P = 0.64). Globally, five patients in the de-
escalation group and one patient in the continuation group
required ICU readmission, respectively (P = 0.1).

Table 3 Outcomes of patients
included in the two groups Duration De-escalation

group (n = 59)
Continuation
group (n = 57)

P

Duration of ICU stay (days)
From inclusion to discharge 15.2 ± 15.0

9 [1–79]
11.8 ± 12.6
8 [1–60]

0.71

From admission to discharge 29.1 ± 50.0
13 [1–375]

18.1 ± 15.7
12 [3–67]

0.11

Number of ICU-free daysa 13.2 ± 10.6
18 [0–23]

15.0 ± 11.3
21 [0–25]

0.21

Ventilator-free daysa 18.9 ± 11.6
23 [6–29]

19.3 ± 11.8
26 [6–29]

0.55

Catecholamine-free daysa 22.3 ± 10.3
28 [21–29]

21.6 ± 11.2
28 [16–29]

0.93

Number of antibiotic days 14.1 ± 13.4
9 [7–15]

9.9 ± 6.6
7.5 [6–13]

0.04

Number of companion antibiotic days 2.3 ± 0.8
2.0 [2.0–3.0]

3.2 ± 1.7
3.0 [2.8–3.0]

\0.00

Number of antibiotic days for the initial episode 7.9 ± 5.2 8.0 ± 4.3 0.94
Number of antipseudomonal agent-free daysa 23.6 ± 9.2

29 [24–29]
20.1 ± 9.6
24 [15–28]

\0.001

Number of carbapenem-free daysa 25.6 ± 7.3
29 [26–29]

23.5 ± 8.4
29 [19–29]

0.17

Number of anti-MRSA drug-free daysa 25.8 ± 7.1
29 [27–29]

24.1 ± 8.4
29 [21–29]

0.30

Data are means ± SD, followed by medians [interquartile]. Durations are determined after study
inclusion
MRSA methicillin-resistant Staphylococcus aureus
a Free days were calculated from inclusion (day 1) to day 28

Fig. 2 Cumulative survival curves: no difference was observed in
the groups
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included in the two groups Duration De-escalation

group (n = 59)
Continuation
group (n = 57)

P

Duration of ICU stay (days)
From inclusion to discharge 15.2 ± 15.0

9 [1–79]
11.8 ± 12.6
8 [1–60]

0.71

From admission to discharge 29.1 ± 50.0
13 [1–375]

18.1 ± 15.7
12 [3–67]

0.11

Number of ICU-free daysa 13.2 ± 10.6
18 [0–23]

15.0 ± 11.3
21 [0–25]

0.21

Ventilator-free daysa 18.9 ± 11.6
23 [6–29]

19.3 ± 11.8
26 [6–29]

0.55

Catecholamine-free daysa 22.3 ± 10.3
28 [21–29]

21.6 ± 11.2
28 [16–29]

0.93

Number of antibiotic days 14.1 ± 13.4
9 [7–15]

9.9 ± 6.6
7.5 [6–13]

0.04

Number of companion antibiotic days 2.3 ± 0.8
2.0 [2.0–3.0]

3.2 ± 1.7
3.0 [2.8–3.0]

\0.00

Number of antibiotic days for the initial episode 7.9 ± 5.2 8.0 ± 4.3 0.94
Number of antipseudomonal agent-free daysa 23.6 ± 9.2
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20.1 ± 9.6
24 [15–28]
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Number of carbapenem-free daysa 25.6 ± 7.3
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Number of anti-MRSA drug-free daysa 25.8 ± 7.1
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Data are means ± SD, followed by medians [interquartile]. Durations are determined after study
inclusion
MRSA methicillin-resistant Staphylococcus aureus
a Free days were calculated from inclusion (day 1) to day 28

Fig. 2 Cumulative survival curves: no difference was observed in
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Secondary prespecified outcomes

Regarding the initial episode of severe sepsis or septic
shock, the duration of antibiotic treatment was similar in
both groups (P = 0.94). For the patients discharged alive

from the ICU, the mean duration from inclusion to dis-
charge did not differ in either group (9 [1–79] days vs. 6
[1–60] days, P = 0.28). In the de-escalation group,
severe sepsis or septic shock was diagnosed 5 [3–10] days
after ICU admission, as compared with 4 [3–8] days in
the continuation group (P = 0.24). The number of hos-
pital days after inclusion was 24 [2–120] days in the de-
escalation group and 20 [4–134] days in the continuation
group (P = 0.26).

Death at 90 days was reported in 18 (31 %) patients in
the de-escalation group and 13 (23 %) patients in the
continuation group (P = 0.35) (Fig. 2). The 90-day
mortality did not differ in either group (HR = 1.31, 95 %
CI 0.64–2.67, P = 0.49). After adjustment for modified
SAPS II, age, and treatment group, the Cox regression
model yielded an HR for death at day 90 of 1.01 (95 %
CI, 0.99–1.03, P = 0.30) for modified SAPS II, 1.02
(95 % CI 1.00–1.05, P = 0.06) for age, and 1.7 (95 % CI
0.79–3.49, P = 0.18) for treatment group.

In the 66 patients with an ICU stay of more than
7 days, the median D-SOFA score was similar in both
groups (3 [0; 4] vs. 2 [-1; 3], P = 0.63). At day 28, the
numbers of ventilator-free days and of catecholamine-free
days did not differ significantly in either group (Table 3).
Of the 86 patients discharged alive from hospital, 15
(36 %) patients in the de-escalation group and 14 (32 %)
patients in the continuation group were re-admitted to
hospital (P = 0.64). Globally, five patients in the de-
escalation group and one patient in the continuation group
required ICU readmission, respectively (P = 0.1).
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Secondary prespecified outcomes

Regarding the initial episode of severe sepsis or septic
shock, the duration of antibiotic treatment was similar in
both groups (P = 0.94). For the patients discharged alive

from the ICU, the mean duration from inclusion to dis-
charge did not differ in either group (9 [1–79] days vs. 6
[1–60] days, P = 0.28). In the de-escalation group,
severe sepsis or septic shock was diagnosed 5 [3–10] days
after ICU admission, as compared with 4 [3–8] days in
the continuation group (P = 0.24). The number of hos-
pital days after inclusion was 24 [2–120] days in the de-
escalation group and 20 [4–134] days in the continuation
group (P = 0.26).

Death at 90 days was reported in 18 (31 %) patients in
the de-escalation group and 13 (23 %) patients in the
continuation group (P = 0.35) (Fig. 2). The 90-day
mortality did not differ in either group (HR = 1.31, 95 %
CI 0.64–2.67, P = 0.49). After adjustment for modified
SAPS II, age, and treatment group, the Cox regression
model yielded an HR for death at day 90 of 1.01 (95 %
CI, 0.99–1.03, P = 0.30) for modified SAPS II, 1.02
(95 % CI 1.00–1.05, P = 0.06) for age, and 1.7 (95 % CI
0.79–3.49, P = 0.18) for treatment group.

In the 66 patients with an ICU stay of more than
7 days, the median D-SOFA score was similar in both
groups (3 [0; 4] vs. 2 [-1; 3], P = 0.63). At day 28, the
numbers of ventilator-free days and of catecholamine-free
days did not differ significantly in either group (Table 3).
Of the 86 patients discharged alive from hospital, 15
(36 %) patients in the de-escalation group and 14 (32 %)
patients in the continuation group were re-admitted to
hospital (P = 0.64). Globally, five patients in the de-
escalation group and one patient in the continuation group
required ICU readmission, respectively (P = 0.1).
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1.  Données de la littérature 
 

–  Définition 

–  Impact sur le pronostic des patients 

–  Impact sur la consommation antibiotique 

–  Impact sur l’émergence de résistances bactériennes 
 

2. Etude de l’effet de la désescalade ATB dans les 
PAVM à BGN sur les données de la base 
OUTCOMEREA 

Désescalade antibiotique en 
réanimation 



•  Très peu évalué 
 
•  Diminution de la durée d’antibiothérapie par la 

désescalade jamais démontrée: 
 
-  Pas de différence 

Alvarez-Lerma et al. Crit Care 2005 
Shime et al. Infection 2013 

 
-  Augmentation significative de la durée médiane d’ATB 

en réa dans le groupe désescalade  
Mokart et al. ICM 2014 

 

Impact de la désescalade sur la 
consommation d’antibiotiques 
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Aix Marseille Université, Marseille, France
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Abstract Background: In
patients with severe sepsis, no ran-
domized clinical trial has tested the
concept of de-escalation of empiri-
cal antimicrobial therapy. This
study aimed to compare the de-
escalation strategy with the contin-
uation of an appropriate empirical
treatment in those patients. Meth-
ods: This was a multicenter non-

blinded randomized noninferiority
trial of patients with severe sepsis
who were randomly assigned to de-
escalation or continuation of empir-
ical antimicrobial treatment.
Recruitment began in February 2012
and ended in April 2013 in nine
intensive care units (ICUs) in
France. Patients with severe sepsis
were assigned to de-escalation
(n = 59) or continuation of empiri-
cal antimicrobial treatment (n = 57).
The primary outcome was to mea-
sure the duration of ICU stay. We
defined a noninferiority margin of
2 days. If the lower boundary of the
95 % confidence interval (CI) for
the difference in patients assigned to
the de-escalation group was less
than 2 days, as compared with that
of patients assigned to the continu-
ation group, de-escalation was
considered to be noninferior to the
continuation strategy. Secondary
outcomes included mortality at
90 days, occurrence of organ failure,
number of superinfections, and
number of days with antibiotics
during the ICU stay. Results: The
median duration of ICU stay was 9
[interquartile range (IQR) 5–22]
days in the de-escalation group and
8 [IQR 4–15] days in the continua-
tion group, respectively (P = 0.71).
The mean difference was 3.4 (95 %

Intensive Care Med
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Impact de la désescalade 
sur la consommation 

d’antibiotiques 

•  Nombre global de jours avec antibiotique(s) pivot plus élevé (14.1 j 
vs 9.9 j, p=0.04) dans le groupe désescalade (plus de surinfection) 

 
 
•  Nombre de jours sans ATB large spectre (entre J1 et J28) 

-  Sans carbapénème: NS 
-  Sans ATB actif contre SARM (entre J1 et J28): NS 

-  Sans ATB actif contre Pseudomonas aeruginosa supérieur dans le 
groupe désesacalde (p<0.001) 

Leone M. et al. ICM 2014 



1.  Données de la littérature 
 

–  Définition 

–  Impact sur le pronostic des patients 

–  Impact sur la consommation antibiotique 

–  Impact sur l’émergence de résistances bactériennes 
 

2. Etude de l’effet de la désescalade ATB dans les 
PAVM à BGN sur les données de la base 
OUTCOMEREA 

Désescalade antibiotique en 
réanimation 



•  Très peu évalué: données de 2 études 

-  Pas de différence d’acquisition de portage de BMR et 
d’infection à BMR entre les groupes désescaladé et non 
désescaladé 

Gonzalez et al. Crit Care 2013  

 
 
-  Pas d’effet sur l’écologie locale à J8 du traitement ATB 

Leone M et al. ICM 2014 

Aucune preuve de l’impact de la désescalade 
sur la résistance bactérienne 
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De-escalation has been advocated to reduce antibiotic
pressure and has become an integrated part of antimi-
crobial stewardship programs and antimicrobial therapy
guidelines [1]. The goal of de-escalation is to reduce the
use of broad-spectrum antibiotics when bacterial suscep-
tibility allows this. As such, it has become a necessity as
proposed empirical antibiotic therapy for severe infection
most often consists of multiple and broad-spectrum anti-
biotics. The application of de-escalation in real life is
rather disappointing and ranges from 13 to 43 % [2–6]
depending on the definition used and context studied.

Although reducing antibiotic use is an essential strat-
egy to reduce antimicrobial pressure, it is important that it
remains safe from the patient’s perspective. It can be
expected that avoiding potential side effects by with-
holding antibiotics not required for appropriate therapy
may have a beneficial effect on outcome. In the past, most

studies on de-escalation could not find a deleterious effect
on outcome, and some studies even suggested that de-
escalation is beneficial [7] although the reasons why
remain elusive. All studies in this respect were non-
interventional, most were retrospective, and as such, a
selection bias was inevitable. It can be assumed that de-
escalation was only considered if patients improved and
thus de-escalation itself was a marker of clinical
improvement. This is also suggested by the fact that
escalation of antibiotic therapy was associated with worse
outcome in these studies [3, 7].

The current study by Leone et al. [8] casts significant
doubt whether the reduction of the spectrum of the antibi-
otic can be considered safe as a routine measure. In their
randomized controlled trial (RCT), the authors demon-
strated that de-escalation, defined as narrowing the
spectrum of the antibiotic, was inferior to continuation of
the initial antibiotic therapy with length of stay as the pri-
mary outcome parameter. Furthermore, antibiotic use was
higher in the de-escalation group presumably driven by the
number of superinfections in the de-escalation group.

Obviously there are a number of limitations in the study
by Leone et al. that make drawing firm conclusions diffi-
cult. This was an unblinded trial as keeping the antibiotic
treatment concealed for the treating physician would be
difficult, and associated bias cannot be completely exclu-
ded. There were indeed the imbalances between the two
groups in severity of illness. However this was an
advantage—if any—primarily for the de-escalation group
as patients were younger and had lower severity of illness
at the start, and one would expect the length of stay (the
primary endpoint) to be shorter in younger and less
severely ill patients. There was also a trend towards more
pulmonary infections in the de-escalation group but a
separate analysis of patients with pulmonary infections
only could not find any differences. Finally, de-escalation
patients were treated with carbapenems as an empirical
strategy more often, but it is unclear how this could have

Intensive Care Med (2014) 40:1583–1585
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Sécurité et efficacité de la désescalade, 
définie par la seule réduction du spectre 

remise en question… 



 
 
•  Définition de la désescalade: 
 
-  Réduction du pouvoir 

sélectionnant 

-  Survenant durant les 5 premiers 
jours de traitement 

  

Groupe Molécule(s) 

6 
Imipénème 
Méropénème 
Doripénème  

5 Ertapénème  

4 

Piperacilline/Tazobactam 
Ticarcilline/Acide clavulanique 
C4G 
Ceftazidime  

3 Cefotaxime-Ceftriaxone 
Piperacilline-Ticarcilline  

2 Amoxicilline/Acide clavulanique  

1 Amoxicilline 

Weiss E. et al.CMI 2015 

Utilisation de la classification des β-lactamines selon leur 
pouvoir sélectionnant pour étudier la désescalade 



E.Weiss1,2, J.R. Zahar3,4, M. Garrouste-Orgeas5, S. Ruckly6, A. Bonadona7, B. 

Misset5, C. Schwebel6,7, J.F. Timsit!,2 , pour le groupe OUTCOMEREA 
 
1. Département d’anesthésie-réanimation, Hôpital Beaujon, Clichy 
2. Université Paris 7 Denis Diderot, Sorbonne 
3. CHU d’Angers 
4. Université d’Angers 
5. Service de réanimation polyvalente, hôpital St Joseph, Paris 
6. Université Joseph Fourier, Grenoble 
7. Service de réanimation médicale, Hôpital Albert Michallon 
8.  Service de réanimation médicale infectieuse, Hôpital Bichat, Paris 

Etude de l’effet de la désescalade antibiotique dans la 
PAVM à BGN sur l’évolution des patients en 

réanimation.  
Analyse des données de la base OUTCOMEREA 

Weiss E. et al. SRLF 2014 



 
• Etude des conséquences de la désescalade antibiotique sur: 

-  L’évolution clinique des malades 
-  L’acquisition de BMR 
-  La consommation d’antibiotiques 
 
 
Tous les épisodes de PAVM à BGN survenus dans deux 

services de réanimation polyvalente entre 1997 et 2012 
et traités par une antibiothérapie probabiliste adaptée 
dans les 24 premières heures 

 

Objectifs 

Weiss E. et al. SRLF 2014 



208 (64%) patients avec une 
antibiothérapie probabiliste appropriée  

182 patients avec une antibiothérapie 
probabiliste appropriée inclus 

•  8 patients traités plus de 
48h après le prélèvement 

•  18 patients sortis ou 
décédés avant J5 

318 patients analysés 
110 patients avec une 

antibiothérapie non adaptée 

Flow-Chart 

131 (72%) Désescalades possibles 

51 (28%) désescalades 
impossibles 

70 (53%) Désescalades 
effectuées 

61 (47%) Désescalades non 
effectuées 

Weiss E. et al. SRLF 2014 

  Paramètre	 OR	 95% CI	 P 	

  type médecine	 0.298	 0.133	 0.665	 0.0031	

  Pavm 
Enterobacterie	 2.298	 1.099	 4.806	 0.0270	



Variable 

Désescalade non 

faite 

Désescalade 

faite Pvalue* 

n=61 n=70 

Récidive de pavm 17 (27.9) 19 (27.1) 0.67 

Récidive bactériemie 7 (11.5) 8 (11.4) 0.99 

Nbre de jours de VMI, mediane (IQR) 12 [8 ; 21] 14 [8 ; 24] 0.23 

Durée de réa depuis VAP, mediane 

(IQR) 
16 [10 ; 24] 18 [12 ; 27] 0.64 

Mortalité à J28 16 (26.2) 22 (31.4) 0.59 

Impact de la désescalade sur 
l’outcome des patients 

Pas d’impact négatif de la désescalade sur le 
pronostic des patients 

Weiss E. et al. SRLF 2014 



Weiss E. et al. SRLF 2014 

Impact de la désescalade sur la 
consommation d’antibiotiques 

Groupe 4: Pip/Taz, Ticar/Clav, C4G, Ceftazidime 

Diminution de la consommation de certaines classes 
ATB au profit de certaines autres… 



Weiss E. et al. SRLF 2014 

  No-de-escalation De-escalation P value* 
Acquisition of multi-drug 
resistant strains 13 (21.3) 10 (14.3) 0.32 

   - Acquisition of ESBL 
enterobacteriaceae 5 (8.2) 1 (1.4) 0.06 

   - Acquisition of resistant 
Pseudomonas Aeruginosa 3 (4.9) 5 (7.1) 0.54 

   - Acquisition of AmpC-
hyperproducing 
enterobacteriaceae 

2 (3.3) 3 (4.3) 0.52 

   - Acquisition of MRSA 1 (1.6) 1 (1.4) 0.50 

Impact de la réduction du pouvoir sélectionnant de 
l’antibiothérapie sur l’acquisition de résistance 
bactérienne doit être spécifiquement évalué 

Effet de la désescalade sur l’acqusition de BMR dans 
les 21 jours suivant le début du traitement 



Pour diminuer l’émergence de résistance:  
réduire le volume global de prescription!  

•  Arrêt d’un traitement inutile 
 
-  Traitement empirique en cas d’infiltrat 

pulmonaire en réanimation 
-  Arrêt à J3 si absence de signe 

confirmant l’infection 
  
  

0 

20 

40 

60 

80 

100 

120 

ATB>3j Emergence de 
résistance ou 
surinfection 

Décès à J30 

Traitement standard 
Arrêt des ATB à J3 

P=0.017 P=0.06 

P<0.01 

Singh N et al. AJRCCM 2000 

•  Diminution de la durée de 
traitement 

 
     PAVM traitement 7j vs 15j  
  

spectrum (imipenem, piperacillin-
tazobactam, ticarcillin-clavulanic acid,
cefepime, cefpirome, ceftazidime, or
ciprofloxacin) antibiotic-free days (18.4
[8.0] vs 15.3 [8.4] days; P=.01). As
shown in TABLE 5, there were no sig-
nificant differences between the 2
groups in the numbers of patients for
whom antibiotics were continued af-
ter the end of the randomly assigned

regimen or the numbers of patients who
received an additional course of anti-
biotics.

Logistic regression-based adjust-
ment of the baseline variables listed in
Tables 1 and 2 did not substantially
modify these findings. The adjusted risk
ratio for death of patients in the 8-day
regimen vs those in the 15-day regi-
men was 1.2 (95% CI, 0.6-2.1) after ad-

justment for age, sex, McCabe and Jack-
son classification, admission category,
duration of mechanical ventilation be-
fore VAP onset, site and severity of or-
gan/system failure based on the SOFA
score at baseline, bacteremia, and
type(s) of pathogens responsible for
VAP. The adjusted risk ratio for recur-
rent pulmonary infection was 1.2 (95%
CI, 0.8-2.1). No significant interac-
tions could be established between
treatment assignment and any covari-
ate, particularly between the types of
pathogens responsible for VAP and the
treatment group with respect to the 3
primary outcome measures (Table 4).
However, for primary infections caused
by nonfermenting Gram-negative ba-
cilli, a higher percentage of patients de-
veloped documented pulmonary infec-
tion recurrence in the 8-day group than
in the 15-day group (40.6% vs 25.4%;
risk difference, 15.2%; 90% CI, 3.9%-
26.6%, respectively); 21 of 26 and 12
of 16 in the respective groups experi-
enced relapse (Table 4).

Secondary Outcomes
None of the secondary outcome mea-
sures listed in TABLE 6 or the observed
changes of fever, leukocyte count, PaO2/
FIO2, or organ dysfunction and radio-
logic scores from day 1 through day 28
(FIGURE 3) differed significantly be-
tween patients in the 8-day or 15-day
groups. The 2 groups also had similar
mean (SD) number of days without car-
diovascular failure (21.4 [9.3] vs 21.0
[9.3] days), hematologic failure (25.4
[6.3] vs 25.5 [6.0] days), hepatic fail-
ure (25.0 [6.8] vs 24.9 [6.8] days), neu-
rologic failure (24.1 [7.5] vs 24.6 [6.9]
days), and renal failure (23.8 [8.0] vs
22.6 [9.2] days). Ninety-one patients
(46.2%) in the 8-day group and 89 pa-
tients (43.6%) in 15-day group had un-
favorable outcomes. As reported in
Table 6, none of the secondary out-
come events—mortality at days 28 and
60, number of organ failure–free days,
number of mechanical ventilation–
free days, length of ICU stay, and un-
favorable outcome rate—was higher for
patients with VAP caused by nonfer-
menting gram-negative bacilli and

Figure 2. Kaplan-Meier Estimates of the Probability of Survival
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Probability of survival is for the 60 days after ventilator-assisted pneumonia onset as a function of the duration
of antibiotic administration.

Table 5. Antibiotic Use as a Function of the Duration of Antibiotic Administration

Event

No./Total (%)
Mean

Between-Group
Difference

(90% CI), %

8-Day
Regimen
(n = 197)

15-Day
Regimen
(n = 204)

Antibiotics continued after the end of treatment* 33/188 (17.6) 43/183 (23.5) −6.0 (−12.8 to 0.9)
Pulmonary infection recurrence

before the end of treatment
13 (6.9) 21 (11.5) −4.6 (−9.5 to 0.4)

Continuation of antibiotics predating inclusion 4 (2.1) 5 (2.7) −0.6 (−3.2 to 2.0)
Extrapulmonary infection 16 (8.5) 17 (9.3) −0.8 (−5.6 to 4.1)

Antibiotic courses introduced after the end
of the assigned regimen*

87/188 (46.3) 81/183 (44.3) 2.0 (−6.5 to 10.5)

Pulmonary infection recurrence
after the end of treatment

57 (30.3) 50 (27.3) 3.0 (−4.7 to 10.7)

Extrapulmonary infection proven,
pulmonary infection FOB excluded

17 (9.0) 17 (9.3) −0.3 (−5.2 to 4.7)

Extrapulmonary infection proven,
pulmonary infection not FOB excluded

13 (6.9) 14 (7.6) −0.7 (−5.2 to 3.7)

Mean (SD)
Mean Difference

(90% CI), %
Antibiotic-treatment days at 28 days 12.6 (6.2) 17.1 (4.9) −4.5 (−5.4 to −3.6)

1 to 8 7.9 (0.4) 7.9 (0.3) 0.0 (−0.1 to 0.1)
9 to 15 1.3 (2.3) 6.6 (1.4) −5.3 (−5.6 to −5.0)
16 to 21 1.6 (2.4) 1.2 (2.1) 0.4 (0.0 to 0.8)
22 to 28 1.8 (2.7) 1.3 (2.6) 0.5 (0.0 to 1.0)

Abbreviations: CI, confidence interval; FOB, fiberoptic bronchoscopy.
*Nine and 21 patients in the 8-day and 15-day regimens, respectively, died before the end of the assigned treatment.

ANTIBIOTIC THERAPY FOR VENTILATOR-ASSOCIATED PNEUMONIA

2594 JAMA, November 19, 2003—Vol 290, No. 19 (Reprinted) ©2003 American Medical Association. All rights reserved.

 at Hopitaux de Paris -Assistance Publique on December 7, 2008 www.jama.comDownloaded from 

Si récidive, moins de BMR dans 
le groupe 8j 
42% vs 62% (p=0.04) 

Chastre J et al. JAMA 2003 



 
Elimination fécale Activité anti-anaérobie 

Carbapénème Basse +++ 

Clindamycine Biliaire +++ 

Pipéracilline-tazobactam +/- Elevée +++ 

Fluoroquinolones Elevée +/- 

Sullivan et al,  Lancet Inf Dis 2001, Donskey et al., CID 2006, Perez et al. AAC 2011 

•  Evaluation du risque écologique des ATB: études animales ou chez 
volontaires sains 

  

•  Difficile d’adapter ces données chez l’homme en clinique en raison de 
facteurs confondants (SNG, IPP) 

 
•  Effet des ATB sur la flore de barrière dépend de la molécule mais aussi 
-  Des caractéristiques des patients et des situations cliniques 
-  Doses, caractéristiques PK/PD et de la durée d’administration 
  

Diminution de la consommation de certaines classes ATB au profit de 
certaines autres… Différentes classes= différents risques écologiques?  
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Armand-Lefevre L. et al, CID 2013 

Aide des nouvelles méthodes de 
diagnostic rapide 



•  Pas d’impact négatif de la désescalade sur la mortalité 

•  De nombreuses études observationnelles soulignant la safety de 
cette mesure 

•  Les résultats contrastés d’une seule étude randomisée (comportant 
de nombreux biais):  

 
-  Ne doivent absolument pas faire abandonner ces mesures 
 
-  Doivent inciter à la réalisation d’une nouvelle étude randomisée 

testant une désescalade protocolisée basée sur une définition 
consensuelle  

 

 

Conclusions: impact de la désescalade 
sur le pronostic des patients 



 
• Pas de preuve de l’efficacité de la désescalade à l’heure actuelle: 
 

- Sur la réduction de consommation globale d’antibiotiques  

- Sur la diminution de l’émergence de résistances bactériennes 
 
• Diminution de la consommation de certaines classes au profit de 
certaines autres: 
 
• Difficile de juger les effets écologiques propres à chaque molécule ATB  

 

Conclusions: impact de la désescalade sur la 
consommation d’antibiotiques et sur la résistance 

bactérienne 

Ne pas arrêter la désescalade 

+ 
Diminuer le volume global de 
prescription d’antibiotiques…. 
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