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24es JNI, GRENOBLE 3

Pneumonie associée aux soins : généralités

§ Pneumonie acquise à l'hôpital 
§ Pneumonie associée à la ven6la6on mécanique (PAVM)
§ Infec6on la plus fréquente en réanima6on 
§ 70 % BGN (Pseudomonas > Entérobactéries > Acinetobacter), 20 % S. aureus
§ Mortalité associée 20% mais mortalité aJribuable 5 à 13%
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Synthèse REA-REZO 
Données nationales et tendances sur 9 années (2013-2021) 
 

Variables   2013 2014 2015 2016 2017 2018 2019 
2020 
tous 

patients 

2020 
non 

covid 

2020 
covid 

2021 
tous 

patients 

2021 
non 

covid 

2021 
covid 

Participation   (% lits SAE) % 47,2 50,4 43,7 45,6 47,2 40,1 26,2 21,5   18,0   
Etablissements n 186 186 167 174 174 155 99 82 82 82 76 76 76 
Services n 213 212 188 200 199 174 110 90 90 90 84 84 84 
Lits n 2 579 2 548 2 216 2 392 2 474 2 146 1 383 1 123 1 123 1 123 1 103 1 103 1 103 
Patients n 34 278 34226 63240 67899 68581 61510 39635 30 105 23 798 4 465 29 758 20 419 9 087 
Caractéristiques                

Age  (en années) moy. 63,9 64,3 64,2 64,3 64,2 64,3 64,0 63,6 63,4 65,0 62,3 62,6 61,8 
Sex-ratio H/F 1,65 1,64 1,69 1,63 1,68 1,71 1,72 1,89 1,84 2,35 1,91 1,88 1,98 
Durée du séjour  (jours) moy. 11,7 11,2 11,0 11,0 10,4 10,4 10,0 11,0 10,3 15,2 11,9 9,7 16,9 
IGS II moy. 45,7 45,3 45,5 46,0 45,7 45,7 46,4 45,2 45,7 41,4 44,8 47,3 39,3 
Décès % 18,5 17,2 17,8 17,2 16,7 16,2 16,4 17,7 16,8 22,8 18,7 17,5 21,2 
Antibiotiques à l'admission % 58,5 57,0 55,9 57,2 55,8 55,0 56,1 57,8 55,3 69,6 57,1 56,3 59,0 
Provenance du patient      domicile % 52,0 51,5 52,4 52,4 53,4 54,4 55,1 55,9 58,1 44,0 57,1 60,3 49,9 
   EHPAD % 1,8 1,8 1,6 1,6 1,5 1,4 1,5 1,4 1,3 1,4 0,7 0,8 0,6 

    SLD % 2,9 2,5 2,2 2,0 2,1 1,8 1,8 1,0 0,9 1,5 0,6 0,6 0,6 
    SSR % 1,4 1,5 1,4 1,7 1,7 1,5 1,6 1,2 1,3 0,9 1,1 1,3 0,6 
    court séjour % 37,7 38,3 38,1 37,7 37,1 36,6 35,9 34,9 33,2 44,2 35,5 32,6 42,1 
   réanimation % 4,3 4,4 4,3 4,5 4,2 4,3 4,2 5,6 5,2 7,9 5,0 4,4 6,1 
Catégorie diagnostique médecine % 69,0 68,8 69,0 70,5 70,0 68,7 67,9 73,8 69,9 94,1 75,9 67,5 95,0 
    chir. urgente % 18,3 18,0 18,4 17,5 17,8 17,5 18,1 16,3 18,2 4,2 15,0 19,8 3,7 
    chir. réglée % 12,6 13,2 12,7 12,0 12,2 13,8 14,0 9,9 11,8 1,7 9,1 12,6 1,3 
Traumatisme % 7,7 7,8 8,4 7,7 8,1 7,6 7,2 7,1 7,6 3,5 6,3 7,9 2,1 
Immunodépression % 15,6 15,9 15,8 15,3 15,8 14,8 15,3 14,7 14,6 14,2 13,8 14,5 12,1 
 dont < 500 poly neutro. % 2,2 2,0 1,8 1,8 1,8 1,9 1,7 1,5 1,6 1,1 1,5 1,7 0,9 
Patient porteur de BMR ciblée  % 9,0 10,0 10,8 11,3 10,4 9,7 9,9 9,2 8,9 11,7 8,5 7,5 10,9 
                                dont origine acquise en réa  % 3,6 3,4 3,5 3,8 3,6 3,4 3,1 3,8 3,4 6,8 4,2 3,0 6,9 
Exposition aux dispositifs invasifs               
Patients exposés   intubation % 67,2 63,8 63,0 61,2 60,0 60,4 60,9 62,6 63,7 58,9 60,8 63,8 54,0 
    CC % 62,9 67,4 67,1 66,4 65,6 65,9 67,5 70,5 71,9 65,8 68,5 72,0 60,7 
    sonde urin. % 88,0 87,4 86,6 85,8 85,3 85,2 86,0 86,4 88,1 77,6 83,3 88,2 72,2 
Ratio d'exposition  intubation % 57,7 56,3 55,0 52,8 52,1 51,4 50,9 57,0 55,2 64,0 58,1 53,8 63,5 
    CC % 61,7 67,9 69,3 66,6 67,2 67,2 68,5 71,7 72,0 72,4 72,2 73,5 70,6 

Durée d'expo. (en j)  intubation moy. 10,0 9,9 9,6 9,5 9,1 8,8 8,4 10,0 8,9 16,5 11,4 8,2 19,9 
    CC moy. 11,5 11,3 11,2 11,1 10,7 10,5 10,1 11,2 10,3 16,7 12,6 9,9 19,7 
Indicateurs niveau patient               
Taux / 100 patients                

Patients infectés (PNE, BAC, ILC, BLC)  10,47 10,68 10,62 10,35 9,99 9,49 9,33 13,53 11,26 25,98 15,84 10,31 28,18 
Patients infectés à SARM  0,41* 0,39 0,28 0,26 0,28 0,20 0,19 0,26 0,21 0,49 0,27 0,16 0,51 
Patients infectés à EBLSE  1,03* 0,92 0,99 0,93 0,91 0,79 0,67 1,14 0,83 2,87 1,12 0,65 2,21 
Patients infectés à PARC  0,54* 0,42 0,47 0,48 0,51 0,48 0,42 0,70 0,57 1,55 1,26 0,74 2,47 
Patients Covid (Confirmés+Possibles) %        15,8 - - 30,8 - - 

Taux / 100 patients exposés               
Pneumopathie liée à l’intubation  10,80 11,46 11,67 11,67 11,27 10,70 10,40 16,51 12,87 37,02 20,86 11,75 45,00 
Bactériémie liée au séjour  3,56 3,73 3,64 3,50 3,54 3,29 3,21 4,43 3,73 8,69 5,20 3,27 9,59 
Culture CC+ (COL, ILC, BLC)*  5,93 6,36 6,30 5,84 5,21 4,73 4,67 4,67 4,01 8,11 5,19 3,67 9,15 
 ILC *  0,84 0,71 0,71 0,81 0,63 0,60 0,62 0,70 0,60 1,29 0,73 0,51 1,33 
 BLC*  0,68 0,56 0,62 0,59 0,51 0,56 0,61 0,69 0,64 1,16 0,76 0,45 1,56 

Incidence / 1000 j d'exposition               
Pneumopathie liée à l'intubation  13,00 14,26 15,05 15,22 15,46 15,01 15,37 21,99 18,43 35,62 27,24 18,05 42,06 
Bactériémie liée au séjour  3,22 3,53 3,52 3,39 3,62 3,36 3,39 4,31 3,86 6,40 4,79 3,59 6,52 

Indicateurs niveau CC               
Mise en culture des CC* % 52,5 53,3 51,84 52,01 51,91 48,75 43,75 43,99 42,93 51,93 44,69 53,72 40,65 
Culture CC + / 100 CC cultivés*  10,22 10,85 10,30 10,28 9,23 8,99 9,17 8,84 7,96 11,01 9,54 7,63 12,47 
Incidence ILC /1000j CC*  0,78 0,66 0,66 0,76 0,61 0,59 0,57 0,58 0,56 0,68 0,53 0,48 0,61 
Incidence BLC/1000j CC *  0,61 0,51 0,55 0,55 0,49 0,55 0,55 0,57 0,58 0,63 0,55 0,40 0,75 

2011 : inclusion des cathéters de type hémodialyse 2013 : arrêt du recueil des infections urinaires / 2015 : surveillance continue sur 
l'année (vs 6 mois auparavant) / 2019 : données REA-REZO et insertion des PICC *CVC jusqu’à 2018 puis CVC+CHD+PICC à partir de 2019
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Synthèse REA-REZO 
Données nationales et tendances sur 9 années (2013-2021) 
 

Variables   2013 2014 2015 2016 2017 2018 2019 
2020 
tous 

patients 

2020 
non 

covid 

2020 
covid 

2021 
tous 

patients 

2021 
non 

covid 

2021 
covid 

Participation   (% lits SAE) % 47,2 50,4 43,7 45,6 47,2 40,1 26,2 21,5   18,0   
Etablissements n 186 186 167 174 174 155 99 82 82 82 76 76 76 
Services n 213 212 188 200 199 174 110 90 90 90 84 84 84 
Lits n 2 579 2 548 2 216 2 392 2 474 2 146 1 383 1 123 1 123 1 123 1 103 1 103 1 103 
Patients n 34 278 34226 63240 67899 68581 61510 39635 30 105 23 798 4 465 29 758 20 419 9 087 
Caractéristiques                

Age  (en années) moy. 63,9 64,3 64,2 64,3 64,2 64,3 64,0 63,6 63,4 65,0 62,3 62,6 61,8 
Sex-ratio H/F 1,65 1,64 1,69 1,63 1,68 1,71 1,72 1,89 1,84 2,35 1,91 1,88 1,98 
Durée du séjour  (jours) moy. 11,7 11,2 11,0 11,0 10,4 10,4 10,0 11,0 10,3 15,2 11,9 9,7 16,9 
IGS II moy. 45,7 45,3 45,5 46,0 45,7 45,7 46,4 45,2 45,7 41,4 44,8 47,3 39,3 
Décès % 18,5 17,2 17,8 17,2 16,7 16,2 16,4 17,7 16,8 22,8 18,7 17,5 21,2 
Antibiotiques à l'admission % 58,5 57,0 55,9 57,2 55,8 55,0 56,1 57,8 55,3 69,6 57,1 56,3 59,0 
Provenance du patient      domicile % 52,0 51,5 52,4 52,4 53,4 54,4 55,1 55,9 58,1 44,0 57,1 60,3 49,9 
   EHPAD % 1,8 1,8 1,6 1,6 1,5 1,4 1,5 1,4 1,3 1,4 0,7 0,8 0,6 

    SLD % 2,9 2,5 2,2 2,0 2,1 1,8 1,8 1,0 0,9 1,5 0,6 0,6 0,6 
    SSR % 1,4 1,5 1,4 1,7 1,7 1,5 1,6 1,2 1,3 0,9 1,1 1,3 0,6 
    court séjour % 37,7 38,3 38,1 37,7 37,1 36,6 35,9 34,9 33,2 44,2 35,5 32,6 42,1 
   réanimation % 4,3 4,4 4,3 4,5 4,2 4,3 4,2 5,6 5,2 7,9 5,0 4,4 6,1 
Catégorie diagnostique médecine % 69,0 68,8 69,0 70,5 70,0 68,7 67,9 73,8 69,9 94,1 75,9 67,5 95,0 
    chir. urgente % 18,3 18,0 18,4 17,5 17,8 17,5 18,1 16,3 18,2 4,2 15,0 19,8 3,7 
    chir. réglée % 12,6 13,2 12,7 12,0 12,2 13,8 14,0 9,9 11,8 1,7 9,1 12,6 1,3 
Traumatisme % 7,7 7,8 8,4 7,7 8,1 7,6 7,2 7,1 7,6 3,5 6,3 7,9 2,1 
Immunodépression % 15,6 15,9 15,8 15,3 15,8 14,8 15,3 14,7 14,6 14,2 13,8 14,5 12,1 
 dont < 500 poly neutro. % 2,2 2,0 1,8 1,8 1,8 1,9 1,7 1,5 1,6 1,1 1,5 1,7 0,9 
Patient porteur de BMR ciblée  % 9,0 10,0 10,8 11,3 10,4 9,7 9,9 9,2 8,9 11,7 8,5 7,5 10,9 
                                dont origine acquise en réa  % 3,6 3,4 3,5 3,8 3,6 3,4 3,1 3,8 3,4 6,8 4,2 3,0 6,9 
Exposition aux dispositifs invasifs               
Patients exposés   intubation % 67,2 63,8 63,0 61,2 60,0 60,4 60,9 62,6 63,7 58,9 60,8 63,8 54,0 
    CC % 62,9 67,4 67,1 66,4 65,6 65,9 67,5 70,5 71,9 65,8 68,5 72,0 60,7 
    sonde urin. % 88,0 87,4 86,6 85,8 85,3 85,2 86,0 86,4 88,1 77,6 83,3 88,2 72,2 
Ratio d'exposition  intubation % 57,7 56,3 55,0 52,8 52,1 51,4 50,9 57,0 55,2 64,0 58,1 53,8 63,5 
    CC % 61,7 67,9 69,3 66,6 67,2 67,2 68,5 71,7 72,0 72,4 72,2 73,5 70,6 

Durée d'expo. (en j)  intubation moy. 10,0 9,9 9,6 9,5 9,1 8,8 8,4 10,0 8,9 16,5 11,4 8,2 19,9 
    CC moy. 11,5 11,3 11,2 11,1 10,7 10,5 10,1 11,2 10,3 16,7 12,6 9,9 19,7 
Indicateurs niveau patient               
Taux / 100 patients                

Patients infectés (PNE, BAC, ILC, BLC)  10,47 10,68 10,62 10,35 9,99 9,49 9,33 13,53 11,26 25,98 15,84 10,31 28,18 
Patients infectés à SARM  0,41* 0,39 0,28 0,26 0,28 0,20 0,19 0,26 0,21 0,49 0,27 0,16 0,51 
Patients infectés à EBLSE  1,03* 0,92 0,99 0,93 0,91 0,79 0,67 1,14 0,83 2,87 1,12 0,65 2,21 
Patients infectés à PARC  0,54* 0,42 0,47 0,48 0,51 0,48 0,42 0,70 0,57 1,55 1,26 0,74 2,47 
Patients Covid (Confirmés+Possibles) %        15,8 - - 30,8 - - 

Taux / 100 patients exposés               
Pneumopathie liée à l’intubation  10,80 11,46 11,67 11,67 11,27 10,70 10,40 16,51 12,87 37,02 20,86 11,75 45,00 
Bactériémie liée au séjour  3,56 3,73 3,64 3,50 3,54 3,29 3,21 4,43 3,73 8,69 5,20 3,27 9,59 
Culture CC+ (COL, ILC, BLC)*  5,93 6,36 6,30 5,84 5,21 4,73 4,67 4,67 4,01 8,11 5,19 3,67 9,15 
 ILC *  0,84 0,71 0,71 0,81 0,63 0,60 0,62 0,70 0,60 1,29 0,73 0,51 1,33 
 BLC*  0,68 0,56 0,62 0,59 0,51 0,56 0,61 0,69 0,64 1,16 0,76 0,45 1,56 

Incidence / 1000 j d'exposition               
Pneumopathie liée à l'intubation  13,00 14,26 15,05 15,22 15,46 15,01 15,37 21,99 18,43 35,62 27,24 18,05 42,06 
Bactériémie liée au séjour  3,22 3,53 3,52 3,39 3,62 3,36 3,39 4,31 3,86 6,40 4,79 3,59 6,52 

Indicateurs niveau CC               
Mise en culture des CC* % 52,5 53,3 51,84 52,01 51,91 48,75 43,75 43,99 42,93 51,93 44,69 53,72 40,65 
Culture CC + / 100 CC cultivés*  10,22 10,85 10,30 10,28 9,23 8,99 9,17 8,84 7,96 11,01 9,54 7,63 12,47 
Incidence ILC /1000j CC*  0,78 0,66 0,66 0,76 0,61 0,59 0,57 0,58 0,56 0,68 0,53 0,48 0,61 
Incidence BLC/1000j CC *  0,61 0,51 0,55 0,55 0,49 0,55 0,55 0,57 0,58 0,63 0,55 0,40 0,75 

2011 : inclusion des cathéters de type hémodialyse 2013 : arrêt du recueil des infections urinaires / 2015 : surveillance continue sur 
l'année (vs 6 mois auparavant) / 2019 : données REA-REZO et insertion des PICC *CVC jusqu’à 2018 puis CVC+CHD+PICC à partir de 2019
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Synthèse REA-REZO 
Données nationales et tendances sur 9 années (2013-2021) 
 

Variables   2013 2014 2015 2016 2017 2018 2019 
2020 
tous 

patients 

2020 
non 

covid 

2020 
covid 

2021 
tous 

patients 

2021 
non 

covid 

2021 
covid 

Participation   (% lits SAE) % 47,2 50,4 43,7 45,6 47,2 40,1 26,2 21,5   18,0   
Etablissements n 186 186 167 174 174 155 99 82 82 82 76 76 76 
Services n 213 212 188 200 199 174 110 90 90 90 84 84 84 
Lits n 2 579 2 548 2 216 2 392 2 474 2 146 1 383 1 123 1 123 1 123 1 103 1 103 1 103 
Patients n 34 278 34226 63240 67899 68581 61510 39635 30 105 23 798 4 465 29 758 20 419 9 087 
Caractéristiques                

Age  (en années) moy. 63,9 64,3 64,2 64,3 64,2 64,3 64,0 63,6 63,4 65,0 62,3 62,6 61,8 
Sex-ratio H/F 1,65 1,64 1,69 1,63 1,68 1,71 1,72 1,89 1,84 2,35 1,91 1,88 1,98 
Durée du séjour  (jours) moy. 11,7 11,2 11,0 11,0 10,4 10,4 10,0 11,0 10,3 15,2 11,9 9,7 16,9 
IGS II moy. 45,7 45,3 45,5 46,0 45,7 45,7 46,4 45,2 45,7 41,4 44,8 47,3 39,3 
Décès % 18,5 17,2 17,8 17,2 16,7 16,2 16,4 17,7 16,8 22,8 18,7 17,5 21,2 
Antibiotiques à l'admission % 58,5 57,0 55,9 57,2 55,8 55,0 56,1 57,8 55,3 69,6 57,1 56,3 59,0 
Provenance du patient      domicile % 52,0 51,5 52,4 52,4 53,4 54,4 55,1 55,9 58,1 44,0 57,1 60,3 49,9 
   EHPAD % 1,8 1,8 1,6 1,6 1,5 1,4 1,5 1,4 1,3 1,4 0,7 0,8 0,6 

    SLD % 2,9 2,5 2,2 2,0 2,1 1,8 1,8 1,0 0,9 1,5 0,6 0,6 0,6 
    SSR % 1,4 1,5 1,4 1,7 1,7 1,5 1,6 1,2 1,3 0,9 1,1 1,3 0,6 
    court séjour % 37,7 38,3 38,1 37,7 37,1 36,6 35,9 34,9 33,2 44,2 35,5 32,6 42,1 
   réanimation % 4,3 4,4 4,3 4,5 4,2 4,3 4,2 5,6 5,2 7,9 5,0 4,4 6,1 
Catégorie diagnostique médecine % 69,0 68,8 69,0 70,5 70,0 68,7 67,9 73,8 69,9 94,1 75,9 67,5 95,0 
    chir. urgente % 18,3 18,0 18,4 17,5 17,8 17,5 18,1 16,3 18,2 4,2 15,0 19,8 3,7 
    chir. réglée % 12,6 13,2 12,7 12,0 12,2 13,8 14,0 9,9 11,8 1,7 9,1 12,6 1,3 
Traumatisme % 7,7 7,8 8,4 7,7 8,1 7,6 7,2 7,1 7,6 3,5 6,3 7,9 2,1 
Immunodépression % 15,6 15,9 15,8 15,3 15,8 14,8 15,3 14,7 14,6 14,2 13,8 14,5 12,1 
 dont < 500 poly neutro. % 2,2 2,0 1,8 1,8 1,8 1,9 1,7 1,5 1,6 1,1 1,5 1,7 0,9 
Patient porteur de BMR ciblée  % 9,0 10,0 10,8 11,3 10,4 9,7 9,9 9,2 8,9 11,7 8,5 7,5 10,9 
                                dont origine acquise en réa  % 3,6 3,4 3,5 3,8 3,6 3,4 3,1 3,8 3,4 6,8 4,2 3,0 6,9 
Exposition aux dispositifs invasifs               
Patients exposés   intubation % 67,2 63,8 63,0 61,2 60,0 60,4 60,9 62,6 63,7 58,9 60,8 63,8 54,0 
    CC % 62,9 67,4 67,1 66,4 65,6 65,9 67,5 70,5 71,9 65,8 68,5 72,0 60,7 
    sonde urin. % 88,0 87,4 86,6 85,8 85,3 85,2 86,0 86,4 88,1 77,6 83,3 88,2 72,2 
Ratio d'exposition  intubation % 57,7 56,3 55,0 52,8 52,1 51,4 50,9 57,0 55,2 64,0 58,1 53,8 63,5 
    CC % 61,7 67,9 69,3 66,6 67,2 67,2 68,5 71,7 72,0 72,4 72,2 73,5 70,6 

Durée d'expo. (en j)  intubation moy. 10,0 9,9 9,6 9,5 9,1 8,8 8,4 10,0 8,9 16,5 11,4 8,2 19,9 
    CC moy. 11,5 11,3 11,2 11,1 10,7 10,5 10,1 11,2 10,3 16,7 12,6 9,9 19,7 
Indicateurs niveau patient               
Taux / 100 patients                

Patients infectés (PNE, BAC, ILC, BLC)  10,47 10,68 10,62 10,35 9,99 9,49 9,33 13,53 11,26 25,98 15,84 10,31 28,18 
Patients infectés à SARM  0,41* 0,39 0,28 0,26 0,28 0,20 0,19 0,26 0,21 0,49 0,27 0,16 0,51 
Patients infectés à EBLSE  1,03* 0,92 0,99 0,93 0,91 0,79 0,67 1,14 0,83 2,87 1,12 0,65 2,21 
Patients infectés à PARC  0,54* 0,42 0,47 0,48 0,51 0,48 0,42 0,70 0,57 1,55 1,26 0,74 2,47 
Patients Covid (Confirmés+Possibles) %        15,8 - - 30,8 - - 

Taux / 100 patients exposés               
Pneumopathie liée à l’intubation  10,80 11,46 11,67 11,67 11,27 10,70 10,40 16,51 12,87 37,02 20,86 11,75 45,00 
Bactériémie liée au séjour  3,56 3,73 3,64 3,50 3,54 3,29 3,21 4,43 3,73 8,69 5,20 3,27 9,59 
Culture CC+ (COL, ILC, BLC)*  5,93 6,36 6,30 5,84 5,21 4,73 4,67 4,67 4,01 8,11 5,19 3,67 9,15 
 ILC *  0,84 0,71 0,71 0,81 0,63 0,60 0,62 0,70 0,60 1,29 0,73 0,51 1,33 
 BLC*  0,68 0,56 0,62 0,59 0,51 0,56 0,61 0,69 0,64 1,16 0,76 0,45 1,56 

Incidence / 1000 j d'exposition               
Pneumopathie liée à l'intubation  13,00 14,26 15,05 15,22 15,46 15,01 15,37 21,99 18,43 35,62 27,24 18,05 42,06 
Bactériémie liée au séjour  3,22 3,53 3,52 3,39 3,62 3,36 3,39 4,31 3,86 6,40 4,79 3,59 6,52 

Indicateurs niveau CC               
Mise en culture des CC* % 52,5 53,3 51,84 52,01 51,91 48,75 43,75 43,99 42,93 51,93 44,69 53,72 40,65 
Culture CC + / 100 CC cultivés*  10,22 10,85 10,30 10,28 9,23 8,99 9,17 8,84 7,96 11,01 9,54 7,63 12,47 
Incidence ILC /1000j CC*  0,78 0,66 0,66 0,76 0,61 0,59 0,57 0,58 0,56 0,68 0,53 0,48 0,61 
Incidence BLC/1000j CC *  0,61 0,51 0,55 0,55 0,49 0,55 0,55 0,57 0,58 0,63 0,55 0,40 0,75 

2011 : inclusion des cathéters de type hémodialyse 2013 : arrêt du recueil des infections urinaires / 2015 : surveillance continue sur 
l'année (vs 6 mois auparavant) / 2019 : données REA-REZO et insertion des PICC *CVC jusqu’à 2018 puis CVC+CHD+PICC à partir de 2019
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Tableau  52  -  Evolution de la résistance bactérienne aux antibiotiques sur 10 années     
      

Micro-
organisme 

Marqueur 
antibiotique  

Pourcentage de résistance dans l'espèce  
2012 2013 2014 2015 2016 2017 2018 2019* 2020 2021 

S. aureus méticilline   
(SARM) 25,5 20,4 19,2 16,0 15,2 15,8 12,2 11,9 11,1 8,0 

  vancomycine 2,2 0,4 0,1 0,4 0,5 0,2 0,3 0,3 0,1 0,3 
E. faecalis ampicilline 11,3 14,9 6,7 9,5 11,8 7,6 8,4 5,4 2,6 2,6 

 vancomycine 
(ERG) 0,0 0,5 0,0 0,6 1,6 0,8 1,2 1,0 0,3 0,3 

E. faecium ampicilline 60,0 66,7 57,0 62,8 67,3 76,7 71,1 86,8 82,7 82,0 

 vancomycine 
(ERG) 0,0 0,0 3,2 0,6 3,1 1,9 2,8 3,3 4,1 0,8 

Entérobactéries C3G  38,8 35,9 32,9 31,0 28,4 28,3 30,8 26,4 28,5 23,2 
  BLSE 17,5 21,4 18,3 17,8 16,8 17,9 16,4 13,7 14,3 11,8 
 imipénème 2,4 1,6 1,6 1,0 1,8 1,5 1,2 1,4 1,5 2,1 
P. aeruginosa pipé/tazobactam     28,3 28,0 30,5 29,3 28,8 35,5 
 ceftazidime 23,6 20,8 17,1 18,7 19,4 21,6 23,2 23,0 21,5 27,8 
 imipénème 23,4 24,6 19,7 18,4 23,3 19,6 23,3 19,3 21,8 22,2 
 colistine     2,6 2,9 4,6 6,0 4,3 4,5 
A. baumannii ceftazidime 52,3 39,8 47,1 53,5 44,3 40,7 39,0 45,6 23,9 22,6 
 imipénème 39,2 38,6 37,5 25,5 29,3 24,0 22,1 33,0 9,6 12,6 
 colistine     2,1 7,0 3,2 9,0 2,9 5,0 
Candida  fluconazole      9,5 8,6 14,9 8,9 10,2 

* A partir de 2019, les colonisations et infections liées aux cathéters d’hémodialyse ont été ajoutées aux données  
 

Tableau  53  -  Incidence des patients infectés à SARM, EBLSE et EC3GR   
    

Taux Incidence cumulée / 100 patients n patients n' inf. Taux (n'/n)  
   Patients infectés  à SARM 29 758 79 0,27 / 100 patients  
   Patients infectés  à EBLSE 29 758 334 1,12 / 100 patients  
   Patients infectés  à C3GR 29 758 725 2,44 / 100 patients  

 
� Ce type de présentation permet de mieux cerner l’importance pratique d’un type d’infection  : par exemple, 79 

patients ont présenté une infection à SARM, ce qui fait en moyenne moins d’un patient par an et par service infecté 
par ce type de micro-organisme. 

 

 
Le taux d'incidence cumulée correspond au nombre de patients pour lesquels une souche de SARM ou EBLSE ou EC3GR 
a été isolée dans au moins un site d’infection sous surveillance (rapporté à 100 patients) 

Figure 12  -  Evolution de la résistance bactérienne aux antibiotiques par patient pour SARM EBLSE et EC3GR 
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Tableau  52  -  Evolution de la résistance bactérienne aux antibiotiques sur 10 années     
      

Micro-
organisme 

Marqueur 
antibiotique  

Pourcentage de résistance dans l'espèce  
2012 2013 2014 2015 2016 2017 2018 2019* 2020 2021 

S. aureus méticilline   
(SARM) 25,5 20,4 19,2 16,0 15,2 15,8 12,2 11,9 11,1 8,0 

  vancomycine 2,2 0,4 0,1 0,4 0,5 0,2 0,3 0,3 0,1 0,3 
E. faecalis ampicilline 11,3 14,9 6,7 9,5 11,8 7,6 8,4 5,4 2,6 2,6 

 vancomycine 
(ERG) 0,0 0,5 0,0 0,6 1,6 0,8 1,2 1,0 0,3 0,3 

E. faecium ampicilline 60,0 66,7 57,0 62,8 67,3 76,7 71,1 86,8 82,7 82,0 

 vancomycine 
(ERG) 0,0 0,0 3,2 0,6 3,1 1,9 2,8 3,3 4,1 0,8 

Entérobactéries C3G  38,8 35,9 32,9 31,0 28,4 28,3 30,8 26,4 28,5 23,2 
  BLSE 17,5 21,4 18,3 17,8 16,8 17,9 16,4 13,7 14,3 11,8 
 imipénème 2,4 1,6 1,6 1,0 1,8 1,5 1,2 1,4 1,5 2,1 
P. aeruginosa pipé/tazobactam     28,3 28,0 30,5 29,3 28,8 35,5 
 ceftazidime 23,6 20,8 17,1 18,7 19,4 21,6 23,2 23,0 21,5 27,8 
 imipénème 23,4 24,6 19,7 18,4 23,3 19,6 23,3 19,3 21,8 22,2 
 colistine     2,6 2,9 4,6 6,0 4,3 4,5 
A. baumannii ceftazidime 52,3 39,8 47,1 53,5 44,3 40,7 39,0 45,6 23,9 22,6 
 imipénème 39,2 38,6 37,5 25,5 29,3 24,0 22,1 33,0 9,6 12,6 
 colistine     2,1 7,0 3,2 9,0 2,9 5,0 
Candida  fluconazole      9,5 8,6 14,9 8,9 10,2 

* A partir de 2019, les colonisations et infections liées aux cathéters d’hémodialyse ont été ajoutées aux données  
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Taux Incidence cumulée / 100 patients n patients n' inf. Taux (n'/n)  
   Patients infectés  à SARM 29 758 79 0,27 / 100 patients  
   Patients infectés  à EBLSE 29 758 334 1,12 / 100 patients  
   Patients infectés  à C3GR 29 758 725 2,44 / 100 patients  

 
� Ce type de présentation permet de mieux cerner l’importance pratique d’un type d’infection  : par exemple, 79 

patients ont présenté une infection à SARM, ce qui fait en moyenne moins d’un patient par an et par service infecté 
par ce type de micro-organisme. 

 

 
Le taux d'incidence cumulée correspond au nombre de patients pour lesquels une souche de SARM ou EBLSE ou EC3GR 
a été isolée dans au moins un site d’infection sous surveillance (rapporté à 100 patients) 
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24es JNI, GRENOBLE 4

Pneumonie associée aux soins : prise en charge

Inspiré de Zaragoza et al. Critical Care 2020 & RFE SFAR SRLF 2017

Suspicion de pneumonie associée aux soins

Pneumonie précoce (< 5 jours) Pneumonie tardive (≥ 5 jours)

amoxicilline/acide clavulanique
ou C3G type céfotaxime

pipéracilline/tazobactam ou céfépime ou imipenem-cilastatine ou méropénème
+ aminoside ou fluoroquinolone

Prévalence locale de SARM élevée, colonisation récente à SARM, lésion cutanée chronique, dialyse chronique, PCR + : 
+ vancomycine ou linézolide 

Choc septique sans FDR BMR: 
+ aminoside ou fluoroquinolone

Bactéries 
« sensibles »
désescalade

SARM
linézolide

vancomycine
ceftaroline

ceftobiprole

P. aeuriginosa DTR
ceftolozane/tazobactam 
ceftazidime/avibactam 

colistine*

KPC ou Oxa-48
ceftazidime/avibactam

MBL
colistine*

CRAB
ampicilline
/sulbactam
colistine*

HCase (AmpC) 
cefepime

ceftobiprole

BLSE
carbapeneme
(épargne ?)
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Steno DTR
colistine*

Éléments cliniques, imagerie, microbiologie
+/- PCR syndromique si disponible

Antibiothérapie dans les 90 jours, 
EER, choc septique, SDRA, 

PCR + pour une bactérie résistante

* Le plus souvent colistine en association avec un ou des antibiotiques: meropeneme, tigécycline, fosfomycine…



24es JNI, GRENOBLE 5

Pneumonie associée aux soins : prise en charge, apport des nouvelles molécules

Suspicion de pneumonie associée aux soins

Pneumonie précoce (< 5 jours) Pneumonie tardive (≥ 5 jours)

amoxicilline/acide clavulanique
ou C3G type céfotaxime

pipéracilline/tazobactam ou céfépime ou imipenem-cilastatine ou méropénème
+ aminoside ou fluoroquinolone

Prévalence locale de SARM élevée, colonisation récente à SARM, lésion cutanée chronique, dialyse chronique, PCR + : 
+ vancomycine ou linézolide 

Choc septique sans FDR BMR: 
+ aminoside ou fluoroquinolone

Bactéries 
« sensibles »
désescalade

SARM
linézolide

vancomycine
ceftaroline

ceftobiprole

P. aeuriginosa DTR
ceftolozane/tazobactam 
ceftazidime/avibactam 

colistine*
imipenem/relebactam

cefiderocol

KPC ou Oxa-48
ceftazidime/avibactam

KPC
meropenem/vaborbactam

imipenem/relebactam
KPC ou Oxa-48

cefiderocol

MBL
colistine*

aztreonam+
ceftazidime/
avibactam
cefiderocol

CRAB
ampicilline
/sulbactam
colistine*

cefiderocol

HCase (AmpC) 
cefepime

ceftobiprole

BLSE
carbapeneme
(épargne ?)
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Steno DTR
colistine*

cefiderocol
aztreonam

+ceftazidime
/avibactam

Éléments cliniques, imagerie, microbiologie
+/- PCR syndromique si disponible

Antibiothérapie dans les 90 jours, 
EER, choc septique, SDRA, 

PCR + pour une bactérie résistante

* Le plus souvent colistine en association avec un ou des antibiotiques: meropeneme, tigécycline, fosfomycine…

Inspiré de Zaragoza et al. Critical Care 2020, RFE SFAR SRLF 2017 & ESCMID Guidelines 2022

Table 1 (continued )

Recommendation Strength of recommendation Level of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAB)
Recommendations on the choice of antibiotic treatment for CRAB
For patients with CRAB susceptible to sulbactam and HAP/VAP, we suggest ampicillin-

sulbactam.
Conditional Low

For patients with CRAB resistant to sulbactam, a polymyxin or high-dose tigecycline can be used
if active in vitro. Lacking evidence, we cannot recommend on the preferred antibiotic.

No recommendation

We conditionally recommend against cefiderocol for the treatment of infections caused by
CRAB.

Conditional Low

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem

combination therapy or polymyxin-rifampin combination therapy.
Strong High/moderate

For patients with severe and high-risk CRAB infections, we suggest combination therapy
including two in vitro active antibiotics among the available antibiotics (polymyxin,
aminoglycoside, tigecycline, sulbactam combinations).

Conditional Very low

For patients with CRAB infections with a meropenem MIC !8 mg/L, we consider carbapenem
combination therapy, using high-dose extended-infusion carbapenem dosing, as good clinical
practice.

Good practice statement Expert opinion

All carbapenem-resistant Gram-negative bacteria
For pan-resistant CR-GNB (resistant also to polymyxins), treatment with the least resistant

antibiotic/s based on MICs relative to the breakpoints is considered as good clinical practice.
Good practice statement Expert opinion

Abbreviations: BLBLI, b-lactamase/b-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired pneumonia; IV,
intravenous; VAP, ventilator-associated pneumonia.

Table 2
Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB ESBLs CRPA
non-MBL

CRE
non-CP

CRE-KPC CRE-OXA-48 CRE-MBL Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam No Yes Yes No No No No FDA and EMA approved for cUTI, cIAI, HAP and VAP
Ceftazidime-avibactam No Yes Yes þ/e Yes Yes No FDA and EMA approved for cIAI and cUTI, HAP and

VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

Meropenem-vaborbactam No Yes No þ/e Yes No No FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

Imipenem-cilastatin/
relebactam

No Yes Yes þ/e Yes No No FDA approved for cUTI and cIAI;
EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

Plazomicin No Yes þ/e Yes Yes Yes þ/e FDA approval cUTI, EMA application withdrawn
Eravacycline Yes Yes No Yes Yes Yes Yes FDA and EMA approved for cIAI
Cefiderocol Yes Yes Yes Yes Yes Yes Yes FDA cUTI, HAP and VAP; EMA for the treatment of

infections due to aerobic Gram-negative organisms
in adults with limited treatment options

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes FDA: serious infections caused by susceptible

strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

Aminoglycosides þ/e þ/e þ/e þ/e þ/e þ/e þ/e EMA and FDA: for the treatment of a variety of
bacterial infections

Fosfomycin iv No Yes þ/e þ/e þ/e þ/e þ/e EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam No No þ/e No No No þ/e EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

Tigecycline Yes Yes No Yes Yes Yes Yes EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

Temocillin No Yes No No þ/e No No EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

The table presents the spectrum of potential in vitro activity of the listed antibiotics; resistance can develop and treatment should be directed by susceptibility testing.
Abbreviations: BSI, bloodstream infection; CAP, community-acquired pneumonia; cIAI, complicated intra-abdominal infections; CRAB, carbapenem-resistant Acinetobacter
baumannii; CRE non-CP, non-carbapenemase-producing carbapenem-resistant Enterobacterales; CRPA non-MBL, carbapenem-resistant Pseudomonas aeruginosa non-met-
allo-b-lactamase-producing; cUTI, complicated urinary tract infections; EMA, European Medicines Agency; ESBLs, extended-spectrum b-lactmases; FDA, US Food and Drug
Administration; HAP, hospital-acquired pneumonia; MBL, metallo-b-lactamase; SSTI, skin and soft-tissue infections; VAP, ventilator-associated pneumonia.
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Recommendation Strength of recommendation Level of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAB)
Recommendations on the choice of antibiotic treatment for CRAB
For patients with CRAB susceptible to sulbactam and HAP/VAP, we suggest ampicillin-

sulbactam.
Conditional Low

For patients with CRAB resistant to sulbactam, a polymyxin or high-dose tigecycline can be used
if active in vitro. Lacking evidence, we cannot recommend on the preferred antibiotic.

No recommendation

We conditionally recommend against cefiderocol for the treatment of infections caused by
CRAB.

Conditional Low

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem

combination therapy or polymyxin-rifampin combination therapy.
Strong High/moderate

For patients with severe and high-risk CRAB infections, we suggest combination therapy
including two in vitro active antibiotics among the available antibiotics (polymyxin,
aminoglycoside, tigecycline, sulbactam combinations).

Conditional Very low

For patients with CRAB infections with a meropenem MIC !8 mg/L, we consider carbapenem
combination therapy, using high-dose extended-infusion carbapenem dosing, as good clinical
practice.

Good practice statement Expert opinion

All carbapenem-resistant Gram-negative bacteria
For pan-resistant CR-GNB (resistant also to polymyxins), treatment with the least resistant

antibiotic/s based on MICs relative to the breakpoints is considered as good clinical practice.
Good practice statement Expert opinion

Abbreviations: BLBLI, b-lactamase/b-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired pneumonia; IV,
intravenous; VAP, ventilator-associated pneumonia.

Table 2
Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB ESBLs CRPA
non-MBL

CRE
non-CP

CRE-KPC CRE-OXA-48 CRE-MBL Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam No Yes Yes No No No No FDA and EMA approved for cUTI, cIAI, HAP and VAP
Ceftazidime-avibactam No Yes Yes þ/e Yes Yes No FDA and EMA approved for cIAI and cUTI, HAP and

VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

Meropenem-vaborbactam No Yes No þ/e Yes No No FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

Imipenem-cilastatin/
relebactam

No Yes Yes þ/e Yes No No FDA approved for cUTI and cIAI;
EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

Plazomicin No Yes þ/e Yes Yes Yes þ/e FDA approval cUTI, EMA application withdrawn
Eravacycline Yes Yes No Yes Yes Yes Yes FDA and EMA approved for cIAI
Cefiderocol Yes Yes Yes Yes Yes Yes Yes FDA cUTI, HAP and VAP; EMA for the treatment of

infections due to aerobic Gram-negative organisms
in adults with limited treatment options

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes FDA: serious infections caused by susceptible

strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

Aminoglycosides þ/e þ/e þ/e þ/e þ/e þ/e þ/e EMA and FDA: for the treatment of a variety of
bacterial infections

Fosfomycin iv No Yes þ/e þ/e þ/e þ/e þ/e EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam No No þ/e No No No þ/e EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

Tigecycline Yes Yes No Yes Yes Yes Yes EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

Temocillin No Yes No No þ/e No No EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

The table presents the spectrum of potential in vitro activity of the listed antibiotics; resistance can develop and treatment should be directed by susceptibility testing.
Abbreviations: BSI, bloodstream infection; CAP, community-acquired pneumonia; cIAI, complicated intra-abdominal infections; CRAB, carbapenem-resistant Acinetobacter
baumannii; CRE non-CP, non-carbapenemase-producing carbapenem-resistant Enterobacterales; CRPA non-MBL, carbapenem-resistant Pseudomonas aeruginosa non-met-
allo-b-lactamase-producing; cUTI, complicated urinary tract infections; EMA, European Medicines Agency; ESBLs, extended-spectrum b-lactmases; FDA, US Food and Drug
Administration; HAP, hospital-acquired pneumonia; MBL, metallo-b-lactamase; SSTI, skin and soft-tissue infections; VAP, ventilator-associated pneumonia.
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Table 1 (continued )

Recommendation Strength of recommendation Level of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAB)
Recommendations on the choice of antibiotic treatment for CRAB
For patients with CRAB susceptible to sulbactam and HAP/VAP, we suggest ampicillin-

sulbactam.
Conditional Low

For patients with CRAB resistant to sulbactam, a polymyxin or high-dose tigecycline can be used
if active in vitro. Lacking evidence, we cannot recommend on the preferred antibiotic.

No recommendation

We conditionally recommend against cefiderocol for the treatment of infections caused by
CRAB.

Conditional Low

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem

combination therapy or polymyxin-rifampin combination therapy.
Strong High/moderate

For patients with severe and high-risk CRAB infections, we suggest combination therapy
including two in vitro active antibiotics among the available antibiotics (polymyxin,
aminoglycoside, tigecycline, sulbactam combinations).

Conditional Very low

For patients with CRAB infections with a meropenem MIC !8 mg/L, we consider carbapenem
combination therapy, using high-dose extended-infusion carbapenem dosing, as good clinical
practice.

Good practice statement Expert opinion

All carbapenem-resistant Gram-negative bacteria
For pan-resistant CR-GNB (resistant also to polymyxins), treatment with the least resistant

antibiotic/s based on MICs relative to the breakpoints is considered as good clinical practice.
Good practice statement Expert opinion

Abbreviations: BLBLI, b-lactamase/b-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired pneumonia; IV,
intravenous; VAP, ventilator-associated pneumonia.

Table 2
Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB ESBLs CRPA
non-MBL

CRE
non-CP

CRE-KPC CRE-OXA-48 CRE-MBL Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam No Yes Yes No No No No FDA and EMA approved for cUTI, cIAI, HAP and VAP
Ceftazidime-avibactam No Yes Yes þ/e Yes Yes No FDA and EMA approved for cIAI and cUTI, HAP and

VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

Meropenem-vaborbactam No Yes No þ/e Yes No No FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

Imipenem-cilastatin/
relebactam

No Yes Yes þ/e Yes No No FDA approved for cUTI and cIAI;
EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

Plazomicin No Yes þ/e Yes Yes Yes þ/e FDA approval cUTI, EMA application withdrawn
Eravacycline Yes Yes No Yes Yes Yes Yes FDA and EMA approved for cIAI
Cefiderocol Yes Yes Yes Yes Yes Yes Yes FDA cUTI, HAP and VAP; EMA for the treatment of

infections due to aerobic Gram-negative organisms
in adults with limited treatment options

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes FDA: serious infections caused by susceptible

strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

Aminoglycosides þ/e þ/e þ/e þ/e þ/e þ/e þ/e EMA and FDA: for the treatment of a variety of
bacterial infections

Fosfomycin iv No Yes þ/e þ/e þ/e þ/e þ/e EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam No No þ/e No No No þ/e EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

Tigecycline Yes Yes No Yes Yes Yes Yes EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

Temocillin No Yes No No þ/e No No EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

The table presents the spectrum of potential in vitro activity of the listed antibiotics; resistance can develop and treatment should be directed by susceptibility testing.
Abbreviations: BSI, bloodstream infection; CAP, community-acquired pneumonia; cIAI, complicated intra-abdominal infections; CRAB, carbapenem-resistant Acinetobacter
baumannii; CRE non-CP, non-carbapenemase-producing carbapenem-resistant Enterobacterales; CRPA non-MBL, carbapenem-resistant Pseudomonas aeruginosa non-met-
allo-b-lactamase-producing; cUTI, complicated urinary tract infections; EMA, European Medicines Agency; ESBLs, extended-spectrum b-lactmases; FDA, US Food and Drug
Administration; HAP, hospital-acquired pneumonia; MBL, metallo-b-lactamase; SSTI, skin and soft-tissue infections; VAP, ventilator-associated pneumonia.
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Table 1 (continued )

Recommendation Strength of recommendation Level of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAB)
Recommendations on the choice of antibiotic treatment for CRAB
For patients with CRAB susceptible to sulbactam and HAP/VAP, we suggest ampicillin-

sulbactam.
Conditional Low

For patients with CRAB resistant to sulbactam, a polymyxin or high-dose tigecycline can be used
if active in vitro. Lacking evidence, we cannot recommend on the preferred antibiotic.

No recommendation

We conditionally recommend against cefiderocol for the treatment of infections caused by
CRAB.

Conditional Low

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem

combination therapy or polymyxin-rifampin combination therapy.
Strong High/moderate

For patients with severe and high-risk CRAB infections, we suggest combination therapy
including two in vitro active antibiotics among the available antibiotics (polymyxin,
aminoglycoside, tigecycline, sulbactam combinations).

Conditional Very low

For patients with CRAB infections with a meropenem MIC !8 mg/L, we consider carbapenem
combination therapy, using high-dose extended-infusion carbapenem dosing, as good clinical
practice.

Good practice statement Expert opinion

All carbapenem-resistant Gram-negative bacteria
For pan-resistant CR-GNB (resistant also to polymyxins), treatment with the least resistant

antibiotic/s based on MICs relative to the breakpoints is considered as good clinical practice.
Good practice statement Expert opinion

Abbreviations: BLBLI, b-lactamase/b-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired pneumonia; IV,
intravenous; VAP, ventilator-associated pneumonia.

Table 2
Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB ESBLs CRPA
non-MBL

CRE
non-CP

CRE-KPC CRE-OXA-48 CRE-MBL Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam No Yes Yes No No No No FDA and EMA approved for cUTI, cIAI, HAP and VAP
Ceftazidime-avibactam No Yes Yes þ/e Yes Yes No FDA and EMA approved for cIAI and cUTI, HAP and

VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

Meropenem-vaborbactam No Yes No þ/e Yes No No FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

Imipenem-cilastatin/
relebactam

No Yes Yes þ/e Yes No No FDA approved for cUTI and cIAI;
EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

Plazomicin No Yes þ/e Yes Yes Yes þ/e FDA approval cUTI, EMA application withdrawn
Eravacycline Yes Yes No Yes Yes Yes Yes FDA and EMA approved for cIAI
Cefiderocol Yes Yes Yes Yes Yes Yes Yes FDA cUTI, HAP and VAP; EMA for the treatment of

infections due to aerobic Gram-negative organisms
in adults with limited treatment options

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes FDA: serious infections caused by susceptible

strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

Aminoglycosides þ/e þ/e þ/e þ/e þ/e þ/e þ/e EMA and FDA: for the treatment of a variety of
bacterial infections

Fosfomycin iv No Yes þ/e þ/e þ/e þ/e þ/e EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam No No þ/e No No No þ/e EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

Tigecycline Yes Yes No Yes Yes Yes Yes EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

Temocillin No Yes No No þ/e No No EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

The table presents the spectrum of potential in vitro activity of the listed antibiotics; resistance can develop and treatment should be directed by susceptibility testing.
Abbreviations: BSI, bloodstream infection; CAP, community-acquired pneumonia; cIAI, complicated intra-abdominal infections; CRAB, carbapenem-resistant Acinetobacter
baumannii; CRE non-CP, non-carbapenemase-producing carbapenem-resistant Enterobacterales; CRPA non-MBL, carbapenem-resistant Pseudomonas aeruginosa non-met-
allo-b-lactamase-producing; cUTI, complicated urinary tract infections; EMA, European Medicines Agency; ESBLs, extended-spectrum b-lactmases; FDA, US Food and Drug
Administration; HAP, hospital-acquired pneumonia; MBL, metallo-b-lactamase; SSTI, skin and soft-tissue infections; VAP, ventilator-associated pneumonia.
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Table 1 (continued )

Recommendation Strength of recommendation Level of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAB)
Recommendations on the choice of antibiotic treatment for CRAB
For patients with CRAB susceptible to sulbactam and HAP/VAP, we suggest ampicillin-

sulbactam.
Conditional Low

For patients with CRAB resistant to sulbactam, a polymyxin or high-dose tigecycline can be used
if active in vitro. Lacking evidence, we cannot recommend on the preferred antibiotic.

No recommendation

We conditionally recommend against cefiderocol for the treatment of infections caused by
CRAB.

Conditional Low

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem

combination therapy or polymyxin-rifampin combination therapy.
Strong High/moderate

For patients with severe and high-risk CRAB infections, we suggest combination therapy
including two in vitro active antibiotics among the available antibiotics (polymyxin,
aminoglycoside, tigecycline, sulbactam combinations).

Conditional Very low

For patients with CRAB infections with a meropenem MIC !8 mg/L, we consider carbapenem
combination therapy, using high-dose extended-infusion carbapenem dosing, as good clinical
practice.

Good practice statement Expert opinion

All carbapenem-resistant Gram-negative bacteria
For pan-resistant CR-GNB (resistant also to polymyxins), treatment with the least resistant

antibiotic/s based on MICs relative to the breakpoints is considered as good clinical practice.
Good practice statement Expert opinion

Abbreviations: BLBLI, b-lactamase/b-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired pneumonia; IV,
intravenous; VAP, ventilator-associated pneumonia.

Table 2
Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB ESBLs CRPA
non-MBL

CRE
non-CP

CRE-KPC CRE-OXA-48 CRE-MBL Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam No Yes Yes No No No No FDA and EMA approved for cUTI, cIAI, HAP and VAP
Ceftazidime-avibactam No Yes Yes þ/e Yes Yes No FDA and EMA approved for cIAI and cUTI, HAP and

VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

Meropenem-vaborbactam No Yes No þ/e Yes No No FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

Imipenem-cilastatin/
relebactam

No Yes Yes þ/e Yes No No FDA approved for cUTI and cIAI;
EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

Plazomicin No Yes þ/e Yes Yes Yes þ/e FDA approval cUTI, EMA application withdrawn
Eravacycline Yes Yes No Yes Yes Yes Yes FDA and EMA approved for cIAI
Cefiderocol Yes Yes Yes Yes Yes Yes Yes FDA cUTI, HAP and VAP; EMA for the treatment of

infections due to aerobic Gram-negative organisms
in adults with limited treatment options

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes FDA: serious infections caused by susceptible

strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

Aminoglycosides þ/e þ/e þ/e þ/e þ/e þ/e þ/e EMA and FDA: for the treatment of a variety of
bacterial infections

Fosfomycin iv No Yes þ/e þ/e þ/e þ/e þ/e EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam No No þ/e No No No þ/e EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

Tigecycline Yes Yes No Yes Yes Yes Yes EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

Temocillin No Yes No No þ/e No No EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

The table presents the spectrum of potential in vitro activity of the listed antibiotics; resistance can develop and treatment should be directed by susceptibility testing.
Abbreviations: BSI, bloodstream infection; CAP, community-acquired pneumonia; cIAI, complicated intra-abdominal infections; CRAB, carbapenem-resistant Acinetobacter
baumannii; CRE non-CP, non-carbapenemase-producing carbapenem-resistant Enterobacterales; CRPA non-MBL, carbapenem-resistant Pseudomonas aeruginosa non-met-
allo-b-lactamase-producing; cUTI, complicated urinary tract infections; EMA, European Medicines Agency; ESBLs, extended-spectrum b-lactmases; FDA, US Food and Drug
Administration; HAP, hospital-acquired pneumonia; MBL, metallo-b-lactamase; SSTI, skin and soft-tissue infections; VAP, ventilator-associated pneumonia.
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Table 1 (continued )

Recommendation Strength of recommendation Level of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAB)
Recommendations on the choice of antibiotic treatment for CRAB
For patients with CRAB susceptible to sulbactam and HAP/VAP, we suggest ampicillin-

sulbactam.
Conditional Low

For patients with CRAB resistant to sulbactam, a polymyxin or high-dose tigecycline can be used
if active in vitro. Lacking evidence, we cannot recommend on the preferred antibiotic.

No recommendation

We conditionally recommend against cefiderocol for the treatment of infections caused by
CRAB.

Conditional Low

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem

combination therapy or polymyxin-rifampin combination therapy.
Strong High/moderate

For patients with severe and high-risk CRAB infections, we suggest combination therapy
including two in vitro active antibiotics among the available antibiotics (polymyxin,
aminoglycoside, tigecycline, sulbactam combinations).

Conditional Very low

For patients with CRAB infections with a meropenem MIC !8 mg/L, we consider carbapenem
combination therapy, using high-dose extended-infusion carbapenem dosing, as good clinical
practice.

Good practice statement Expert opinion

All carbapenem-resistant Gram-negative bacteria
For pan-resistant CR-GNB (resistant also to polymyxins), treatment with the least resistant

antibiotic/s based on MICs relative to the breakpoints is considered as good clinical practice.
Good practice statement Expert opinion

Abbreviations: BLBLI, b-lactamase/b-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired pneumonia; IV,
intravenous; VAP, ventilator-associated pneumonia.

Table 2
Potential in vitro activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB ESBLs CRPA
non-MBL

CRE
non-CP

CRE-KPC CRE-OXA-48 CRE-MBL Current clinical indications/approval

New antibiotics
Ceftolozane-tazobactam No Yes Yes No No No No FDA and EMA approved for cUTI, cIAI, HAP and VAP
Ceftazidime-avibactam No Yes Yes þ/e Yes Yes No FDA and EMA approved for cIAI and cUTI, HAP and

VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

Meropenem-vaborbactam No Yes No þ/e Yes No No FDA approved for cUTI, EMA approved for cUTI, HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

Imipenem-cilastatin/
relebactam

No Yes Yes þ/e Yes No No FDA approved for cUTI and cIAI;
EMA approved for HAP and VAP and for BSI with a
suspected respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

Plazomicin No Yes þ/e Yes Yes Yes þ/e FDA approval cUTI, EMA application withdrawn
Eravacycline Yes Yes No Yes Yes Yes Yes FDA and EMA approved for cIAI
Cefiderocol Yes Yes Yes Yes Yes Yes Yes FDA cUTI, HAP and VAP; EMA for the treatment of

infections due to aerobic Gram-negative organisms
in adults with limited treatment options

Old antibiotics
Polymyxins Yes Yes Yes Yes Yes Yes Yes FDA: serious infections caused by susceptible

strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

Aminoglycosides þ/e þ/e þ/e þ/e þ/e þ/e þ/e EMA and FDA: for the treatment of a variety of
bacterial infections

Fosfomycin iv No Yes þ/e þ/e þ/e þ/e þ/e EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

Aztreonam No No þ/e No No No þ/e EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

Tigecycline Yes Yes No Yes Yes Yes Yes EMA and FDA: complicated SSTI and IAI (FDA also
CAP)

Temocillin No Yes No No þ/e No No EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

The table presents the spectrum of potential in vitro activity of the listed antibiotics; resistance can develop and treatment should be directed by susceptibility testing.
Abbreviations: BSI, bloodstream infection; CAP, community-acquired pneumonia; cIAI, complicated intra-abdominal infections; CRAB, carbapenem-resistant Acinetobacter
baumannii; CRE non-CP, non-carbapenemase-producing carbapenem-resistant Enterobacterales; CRPA non-MBL, carbapenem-resistant Pseudomonas aeruginosa non-met-
allo-b-lactamase-producing; cUTI, complicated urinary tract infections; EMA, European Medicines Agency; ESBLs, extended-spectrum b-lactmases; FDA, US Food and Drug
Administration; HAP, hospital-acquired pneumonia; MBL, metallo-b-lactamase; SSTI, skin and soft-tissue infections; VAP, ventilator-associated pneumonia.
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Tous isolats cliniques (2282) XDR (256) Imipénème Relebactam R (48) Ceftazidime Avibactam R (83) Ceftolozane Tazobactam R (60) Nouvelles associations R (27)
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Tous isolats cliniques (650) Méropénème R (306)

% sensibilité Acinetobacter
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Tout isolats cliniques (8047) CRE (169) Ceftazidime Avibactam R (37) Imipénème Relebactam R (49) Méropénème Vaborbactam R (41) Nouvelles associations R (23)

% sensibilité entérobactéries

Spectre des nouveaux 
antibiotiques :

résistances croisées
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Limites des essais cliniques sur les nouveaux antibiotiques anti-BGN-DTR

Bassetti et al. Lancet ID 2021, Timsit CID 2022, Kanj et al. IJAA 2022 & Lodise et al. Expert Review Of Anti-infective Therapy 2022, Wang et al. Frontiers in Pharmacology 2022

§ Peu de patients présentant une PAVM causée par des BGN-DTR sont inclus

§ Peu de patients dans les essais ciblés sur les BGN-DTR : 
• incluent de nombreux mécanismes de résistance 
• comparent monothérapie vs bithérapie (BAT colistine en association)

§ Surmortalité chez les patients traités par cefiderocol pour CRAB (CREDIBLE-CR) 

§ Cefiderocol moins actif sur les carbapénémases de type NDM 

50%

21%
18%18%

27%

18%

Acinetobacter K.  pneumoniae P.  aeruginosa

Cef iderocol BA T
(n=59) (n=43) (n=22)
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Quelles sont les données de l’utilisation en vie réelle des 
nouvelles molécules anti-BGN pour traiter la PAVM ?

8

Cefiderocol : Pseudomonas aeruginosa
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Real-world use of cefiderocol in the EU and US for Pseudomonas aeruginosa: interim 
data from the PROVE study

Larcher et al., ECCMID 2023, Abs #02010

191 patients with PA infections

63% from the US and the rest from EU, mostly France (22%)

9%

16%

2%

3%

57%

5%
3% 5%

Blood only Blood & other (same pathogen)
Bone/joint Intra-abdominal
Respiratory Skin/wound
Urinary Other

Overall Clinical cure 30- day 
mortality

N % N Row% N Row%
Number of patients 191 100% 124 64.9% 37 19.4%

Patient in ICU 143 74.9% 87 60.8% 34 23.8%
Mechanical ventilation 92 48.2% 53 57.6% 26 28.3%
Vasopressor support 70 36.6% 36 51.4% 24 34.3%
Reason for starting CFD

Documented infection 147 77.0% 100 68.0% 29 19.7%
Salvage treatment 26 13.6% 11 42.3% 7 26.9%
Empirical 15 7.9% 11 73.3% 1 6.7%

CFD as monotherapy 109 57.1% 81 74.3% 14 12.8%
Monomicrobial 129 67.5% 86 66.7% 28 21.7%

Respiratory only 74 38.7% 45 60.8% 20 27.0%
Polymicrobial 62 32.5% 38 61.3% 9 14.5%

Respiratory only 31 16.2% 22 71.0% 3 9.7%
Other pathogens
Klebsiella pneumoniae 15 7.9% 13 86.7% 0 -
S. maltophilia 16 8.4% 10 62.5% 1 6.3%
A. baumannii 15 7.9% 6 40.0% 5 33.3%
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Quelles sont les données de l’utilisation en vie réelle des nouvelles 
molécules anti-BGN pour traiter la PAVM ?

10

Cefiderocol : Acinetobacter baumannii 
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Real-world use of cefiderocol in the EU and US for Acinetobacter baumannii: interim 
data from the PROVE study

Timsit et al., ECCMID 2023, Abs #P2272

98 patients with AB were treated with cefiderocol

71 from the USA, 27 from Europe
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Methods

• Carbapenem-resistant Acinetobacter baumannii (CRAB) infections are difficult to 
treat and have limited treatment options.1,2 Cefiderocol is a siderophore 
cephalosporin with potent in vitro activity against A. baumannii (AB), including 
CRAB.3

• PROVE is an ongoing, international, multicenter, retrospective chart review study 
assessing the use of cefiderocol for treatment of Gram-negative bacterial 
infections (GNBIs) in routine practice. This analysis describes the clinical and 
microbiological characteristics, treatment patterns, and clinical outcomes of 
patients treated with cefiderocol in the subset of patients infected with AB in the 
USA and Europe.

Introduction

• Eligibility criteria included having a documented GNBI (before or after starting 
cefiderocol) and having received at least 72 hours of first-time use of cefiderocol 
in routine clinical practice. Patients receiving cefiderocol prior to local commercial 
availability (i.e. compassionate use, clinical trials) were excluded. 

• Index pathogens were those that prompted the initiation of cefiderocol 
treatment. Pathogens may have been cultured before cefiderocol initiation or, 
less commonly, after starting if used empirically. 

• Key descriptive characteristics included patient baseline characteristics, site of 
infection, AB susceptibility, severity of infection, and treatment patterns. 
Outcomes were clinical resolution of AB infection at the end of cefiderocol 
treatment (evidence of resolution/improvement without relapse), 30-day all-
cause mortality (ACM) from first cefiderocol dose, and adverse events.

• Susceptibility to cefiderocol was assessed by local antibiotic susceptibility testing 
as susceptible, intermediate, or resistant. Where available, disk diffusion zone 
size (mm) or minimum inhibitory concentration (MIC [µg/mL]) was assessed 
using the following breakpoint references: European Committee on Antimicrobial 
Susceptibility Testing (EUCAST) 2022, Clinical and Laboratory Standards 
Institute (CLSI) M100 31st and 32nd editions, and the US Food and Drug 
Administration (FDA) 2022 recommended breakpoints. 

• Descriptive statistics are used to present the data, including binomial exact 95% 
confidence intervals (CIs) for differences between subgroups.
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Baseline characteristics of patients 
• A total of 98 patients with AB were treated with cefiderocol (71 from the USA, 
27 from Europe). 96 were considered primary infections and responsible for the 
use of cefiderocol (Table 1).

• The most common baseline comorbidities included hypertension, diabetes, some 
form of paralysis (hemi- or paraplegia), renal disease, and chronic pulmonary 
disease.  

Infection sites, pathogens, and antimicrobial susceptibility 
• Monomicrobial infections accounted for 63.5% (n=61) of primary infections with 
AB (Figure 1A).

• Respiratory infections and bacteremia were the most frequent infections: 36.0% 
and 26.2% of monomicrobial infections, and 57.1% and 8.6% of polymicrobial 
infections, respectively (Figure 1B). 

• Of 90 AB isolates tested, 83 (92.2%) were carbapenem resistant (CR).
• Susceptibility to cefiderocol by MICs or zone size was available for 44 patients. 
Applying EUCAST breakpoints (MIC ≤2 µg/mL or zone size ≥17 mm), 84.1% 
were susceptible. Using current FDA and CLSI breakpoints, 75% and 84% were 
classified as susceptible, respectively (Figure 2).

• Local interpretation of susceptibility was available for about half the cohort 
(49.0%), of which 80.9% were considered susceptible (38/47) (Table 3). 

Cefiderocol utilization 
• The most frequent reason for starting cefiderocol was a documented infection 
(78.6%) (Table 2). 

• Cefiderocol was used as monotherapy in 40.8% of cases. Median duration of 
therapy was 11.5 days. Cefiderocol was stopped for clinical cure, clinical failure, 
or adverse events in 50, 4, and 2 cases, respectively. 

Infection severity
• Nearly a third of patients received vasopressor support, which was associated 
with nearly three times the risk of mortality (Table 3).

• Almost half (44.8%) received mechanical ventilation and 57.3% were in an 
intensive care unit setting at some point during cefiderocol treatment.

Clinical outcomes 
• Most patients (60.4%) achieved clinical cure (Table 3). 30-day ACM was 24.0%. 
Overall, the outcomes for monomicrobial and polymicrobial infections were 
similar but varied by infection site. 
o Monomicrobial respiratory infections without bacteremia (n=22): 63.6% (95% 

CI, 40.7%–82.8%) cure rate and 13.6% (95% CI, 2.9%–34.9%) 30-day ACM. 

o Polymicrobial respiratory infections (n=20): 60.0% (95% CI, 36.0%–80.9%) 
cure rate and 25.0% (95% CI, 8.7%–49.1%) 30-day ACM.

o Monomicrobial infections of blood alone or secondary bacteremia (n=16): 
37.5% (95% CI, 15.2%–64.6%) cure rate and 43.7% (95% CI, 19.7%–70.1%)
30-day ACM. 

o First-time treated documented infections (n=77): 58.4% (95% CI, 46.6%–
69.6%) cure rate and 27.3% (95% CI, 17.7%–38.6%) 30-day ACM.

o Documented infections classified as salvage (n=12): 58.3% (95% CI, 27.7%–
84.8%) cure rate and 16.7% (95% CI, 2.1%–48.4%) 30-day ACM.

o Empirically treated patients (n=6): 83.3% (95% CI, 35.9%–99.6%) cure rate and 
no mortality.

Safety
• Of 96 patients with primary AB infections, two had adverse drug reactions, one 
of which was interstitial nephritis resulting in drug withdrawal. 

Conclusions 
• AB infections in the PROVE study were nearly all due to CRAB and patients were 

mostly complex patients with moderate to severe disease. 
• There was a large variety of primary infection sites, with lung and blood being the 

most common and, unexpectedly, 10% of cefiderocol use was in bone and joint 
infections.

• Documented infections accounted for most of those treated, and overall clinical 
cure was achieved in 60%. The 30-day ACM of 24% in this population was 
substantially lower than that in the CREDIBLE-CR study4, which enrolled fewer 
patients with CRAB.

aNumber of patients includes only those with a primary site culture of AB; 2 coinfections unrelated to the primary infection that prompted CFDC use were excluded. bClinical cure based on answer 
to the Clinical Assessment question: resolved, improved = cured; resolved then relapse, failure, or unknown = Not cured. cSame AB pathogen at both sites. dOther sites include bone/joint, 
skin/wound, urine, intra-abdominal, other. eMonotherapy defined as CFDC only without overlap of other GNAs. CFDC, cefiderocol; CR, carbapenem resistant; GNA, Gram-negative antibiotic;
ICU, intensive care unit.

Figure 1. Sites of infection (n=96)a

Characteristic Overall USA Europe
Total number of patients 98 71 27
Age at admission, median (IQR) 57 (47–68) 58 (48–68) 56 (43–67)

n % n % n %
Sex
Female 44 44.9% 31 43.7% 13 48.1%
Country of patient enrollment
USA 71 72.4% 71 100% – –
France 12 12.2% – – 12 44.4%
Germany 1 1.0% – – 1 3.7%
Italy 13 13.3% – – 13 48.1%
UK 1 1.0% – – 1 3.7%
Baseline comorbid conditions (≥10%)a

No comorbid conditions 7 7.1% 2 2.8% 5 18.5%
Hypertension 29 29.6% 24 33.8% 5 18.5%
Hemiplegia, paraplegia, or 
quadriplegia 16 16.3% 15 21.1% 1 3.7%

Diabetes mellitus uncomplicated 15 15.3% 14 19.7% 1 3.7%
Moderate or severe renal disease 15 15.3% 13 18.3% 2 7.4%
Cerebrovascular disease 14 14.3% 13 18.3% 1 3.7%
Diabetes with end-organ damage 14 14.3% 12 16.9% 2 7.4%
Chronic pulmonary disease 14 14.3% 12 16.9% 2 7.4%
Dementia 11 11.2% 11 15.5% 0 0.0%
Severe burns 10 10.2% 9 12.7% 1 3.7%
COVID-19 16 16.3% 9 12.7% 7 25.9%

Figure 2. AB susceptibility to 
cefiderocol (FDA and  CLSI) (n=44)

Characteristic
Duration of CFDC in days, median (IQR) 11.5  (8–17)
Reason for starting CFDC n %
Documented infection 77 78.6%
Salvage treatment, prior antibiotics failed 12 12.2%
Empiric for suspected CR GNBI 8 8.2%
Other 1 1.0%
Reason for stopping CFDC
Clinical signs/symptoms resolved 50 52.1%
Patient death or clinical failure 17 17.7%
Palliative care commenced 8 8.3%
Switched to alternative susceptible drug 5 5.2%
AST showed resistance to CFDC 2 2.1%
Adverse drug reaction 2 2.1%
Other 12 12.5%
CFDC as monotherapy
Yes 40 40.8%
Any GNA used with CFDCa  (n=58)
Aminoglycosides 2 2.0%
Carbapenems 4 4.1%
Polymyxins 17 17.3%
Tetracyclines and tigecycline 26 26.5%
Others 29 29.6%
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Resistant per CLSI (MIC ≥16/ZS ≤10)  

aN (96) only includes primary AB infections. bSame AB 
pathogen at both sites. cRefers to secondary 
bacteremia with another primary site of infection. 

Overall Clinical cureb 30-day post-CFDC mortality
n % n Row% n Row%

Number of patientsa 96 58 60.4% 23 24.0%
Index infection type
Monomicrobial - primary infection site 61 63.5% 36 59.0% 14 23.0%
Blood only 7 7.3% 3 42.9% 3 42.9%
Blood & other (same pathogen)c 9 9.4% 3 33.3% 4 44.4%
Respiratory only 22 22.9% 14 63.6% 3 13.6%
Other sitesd 23 24.0% 16 69.6% 4 17.0%
Polymicrobial - primary infection site 35 36.5% 22 62.9% 9 26.0%
Blood only 1 1.0% 1 100.0% - -
Blood & other (same pathogen)c 2 2.1% 1 50.0% 1 50.0%
Respiratory only 20 20.8% 12 60.0% 5 25.0%
Other sitesd 12 13.0% 8 67.0% 3 25.0%
Other primary infection site pathogens (≥10%)
Klebsiella pneumoniae 11 11.5% 7 63.6% 4 36.4%
Pseudomonas aeruginosa 15 15.6% 6 40.0% 5 33.3%
Severity upon starting CFDC
Patient in ICU while receiving CFDC
Yes 55 57.3% 23 41.8% 20 36.4%
No 41 42.7% 35 85.4% 3 7.3%
Mechanical ventilation
Yes 43 44.8% 18 41.9% 14 32.6%
No 53 55.2% 40 75.5% 9 17.0%
Vasopressor support
Yes 29 30.2% 11 37.9% 13 44.8%
No 67 69.8% 47 70.1% 10 14.9%
CFDC utilization
Reason for starting CFDC
Documented infection 77 80.2% 45 58.4% 21 27.3%
Salvage treatment (failure of prior GNA) 12 12.5% 7 58.3% 2 16.7%
Empiric for suspected CR GNBI 6 6.3% 5 83.3% – –
Other 1 1.0% 1 100.0% – –
CFDC as monotherapye

Yes 39 40.6% 27 69.2% 6 15.4%
No 57 59.4% 31 54.4% 17 29.8%
Local S,I,R classification
Susceptible 38 39.6% 24 63.2% 11 28.9%
Intermediate 1 1.0% 1 100.0% – –
Resistant 8 8.3% 2 25.0% 3 37.5%
Not tested or not available 49 51.0% 31 63.3% 9 18.4%
Carbapenem resistant (n=90)
Yes 83 92.2% 50 60.2% 23 27.7%
No 7 7.3% 5 71.4% – –

b

c

ZS, zone size.

Table 1. Patient demographics and baseline comorbidities 

Table 2. Cefiderocol patterns of utilization (n=98)

aGNA used for at least 2 days with start date on or after CFDC initiation date but not after last CFDC dose. AST, antibiotic susceptibility 
testing; CFDC, cefiderocol; GNA, Gram-negative antibiotic; IQR, interquartile range. 

a≥10% for either region. COVID-19, coronavirus disease 2019; IQR, interquartile range.
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Methods

• Carbapenem-resistant Acinetobacter baumannii (CRAB) infections are difficult to 
treat and have limited treatment options.1,2 Cefiderocol is a siderophore 
cephalosporin with potent in vitro activity against A. baumannii (AB), including 
CRAB.3

• PROVE is an ongoing, international, multicenter, retrospective chart review study 
assessing the use of cefiderocol for treatment of Gram-negative bacterial 
infections (GNBIs) in routine practice. This analysis describes the clinical and 
microbiological characteristics, treatment patterns, and clinical outcomes of 
patients treated with cefiderocol in the subset of patients infected with AB in the 
USA and Europe.

Introduction

• Eligibility criteria included having a documented GNBI (before or after starting 
cefiderocol) and having received at least 72 hours of first-time use of cefiderocol 
in routine clinical practice. Patients receiving cefiderocol prior to local commercial 
availability (i.e. compassionate use, clinical trials) were excluded. 

• Index pathogens were those that prompted the initiation of cefiderocol 
treatment. Pathogens may have been cultured before cefiderocol initiation or, 
less commonly, after starting if used empirically. 

• Key descriptive characteristics included patient baseline characteristics, site of 
infection, AB susceptibility, severity of infection, and treatment patterns. 
Outcomes were clinical resolution of AB infection at the end of cefiderocol 
treatment (evidence of resolution/improvement without relapse), 30-day all-
cause mortality (ACM) from first cefiderocol dose, and adverse events.

• Susceptibility to cefiderocol was assessed by local antibiotic susceptibility testing 
as susceptible, intermediate, or resistant. Where available, disk diffusion zone 
size (mm) or minimum inhibitory concentration (MIC [µg/mL]) was assessed 
using the following breakpoint references: European Committee on Antimicrobial 
Susceptibility Testing (EUCAST) 2022, Clinical and Laboratory Standards 
Institute (CLSI) M100 31st and 32nd editions, and the US Food and Drug 
Administration (FDA) 2022 recommended breakpoints. 

• Descriptive statistics are used to present the data, including binomial exact 95% 
confidence intervals (CIs) for differences between subgroups.
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Baseline characteristics of patients 
• A total of 98 patients with AB were treated with cefiderocol (71 from the USA, 
27 from Europe). 96 were considered primary infections and responsible for the 
use of cefiderocol (Table 1).

• The most common baseline comorbidities included hypertension, diabetes, some 
form of paralysis (hemi- or paraplegia), renal disease, and chronic pulmonary 
disease.  

Infection sites, pathogens, and antimicrobial susceptibility 
• Monomicrobial infections accounted for 63.5% (n=61) of primary infections with 
AB (Figure 1A).

• Respiratory infections and bacteremia were the most frequent infections: 36.0% 
and 26.2% of monomicrobial infections, and 57.1% and 8.6% of polymicrobial 
infections, respectively (Figure 1B). 

• Of 90 AB isolates tested, 83 (92.2%) were carbapenem resistant (CR).
• Susceptibility to cefiderocol by MICs or zone size was available for 44 patients. 
Applying EUCAST breakpoints (MIC ≤2 µg/mL or zone size ≥17 mm), 84.1% 
were susceptible. Using current FDA and CLSI breakpoints, 75% and 84% were 
classified as susceptible, respectively (Figure 2).

• Local interpretation of susceptibility was available for about half the cohort 
(49.0%), of which 80.9% were considered susceptible (38/47) (Table 3). 

Cefiderocol utilization 
• The most frequent reason for starting cefiderocol was a documented infection 
(78.6%) (Table 2). 

• Cefiderocol was used as monotherapy in 40.8% of cases. Median duration of 
therapy was 11.5 days. Cefiderocol was stopped for clinical cure, clinical failure, 
or adverse events in 50, 4, and 2 cases, respectively. 

Infection severity
• Nearly a third of patients received vasopressor support, which was associated 
with nearly three times the risk of mortality (Table 3).

• Almost half (44.8%) received mechanical ventilation and 57.3% were in an 
intensive care unit setting at some point during cefiderocol treatment.

Clinical outcomes 
• Most patients (60.4%) achieved clinical cure (Table 3). 30-day ACM was 24.0%. 
Overall, the outcomes for monomicrobial and polymicrobial infections were 
similar but varied by infection site. 
o Monomicrobial respiratory infections without bacteremia (n=22): 63.6% (95% 

CI, 40.7%–82.8%) cure rate and 13.6% (95% CI, 2.9%–34.9%) 30-day ACM. 

o Polymicrobial respiratory infections (n=20): 60.0% (95% CI, 36.0%–80.9%) 
cure rate and 25.0% (95% CI, 8.7%–49.1%) 30-day ACM.

o Monomicrobial infections of blood alone or secondary bacteremia (n=16): 
37.5% (95% CI, 15.2%–64.6%) cure rate and 43.7% (95% CI, 19.7%–70.1%)
30-day ACM. 

o First-time treated documented infections (n=77): 58.4% (95% CI, 46.6%–
69.6%) cure rate and 27.3% (95% CI, 17.7%–38.6%) 30-day ACM.

o Documented infections classified as salvage (n=12): 58.3% (95% CI, 27.7%–
84.8%) cure rate and 16.7% (95% CI, 2.1%–48.4%) 30-day ACM.

o Empirically treated patients (n=6): 83.3% (95% CI, 35.9%–99.6%) cure rate and 
no mortality.

Safety
• Of 96 patients with primary AB infections, two had adverse drug reactions, one 
of which was interstitial nephritis resulting in drug withdrawal. 

Conclusions 
• AB infections in the PROVE study were nearly all due to CRAB and patients were 

mostly complex patients with moderate to severe disease. 
• There was a large variety of primary infection sites, with lung and blood being the 

most common and, unexpectedly, 10% of cefiderocol use was in bone and joint 
infections.

• Documented infections accounted for most of those treated, and overall clinical 
cure was achieved in 60%. The 30-day ACM of 24% in this population was 
substantially lower than that in the CREDIBLE-CR study4, which enrolled fewer 
patients with CRAB.

aNumber of patients includes only those with a primary site culture of AB; 2 coinfections unrelated to the primary infection that prompted CFDC use were excluded. bClinical cure based on answer 
to the Clinical Assessment question: resolved, improved = cured; resolved then relapse, failure, or unknown = Not cured. cSame AB pathogen at both sites. dOther sites include bone/joint, 
skin/wound, urine, intra-abdominal, other. eMonotherapy defined as CFDC only without overlap of other GNAs. CFDC, cefiderocol; CR, carbapenem resistant; GNA, Gram-negative antibiotic;
ICU, intensive care unit.

Figure 1. Sites of infection (n=96)a

Characteristic Overall USA Europe
Total number of patients 98 71 27
Age at admission, median (IQR) 57 (47–68) 58 (48–68) 56 (43–67)

n % n % n %
Sex
Female 44 44.9% 31 43.7% 13 48.1%
Country of patient enrollment
USA 71 72.4% 71 100% – –
France 12 12.2% – – 12 44.4%
Germany 1 1.0% – – 1 3.7%
Italy 13 13.3% – – 13 48.1%
UK 1 1.0% – – 1 3.7%
Baseline comorbid conditions (≥10%)a

No comorbid conditions 7 7.1% 2 2.8% 5 18.5%
Hypertension 29 29.6% 24 33.8% 5 18.5%
Hemiplegia, paraplegia, or 
quadriplegia 16 16.3% 15 21.1% 1 3.7%

Diabetes mellitus uncomplicated 15 15.3% 14 19.7% 1 3.7%
Moderate or severe renal disease 15 15.3% 13 18.3% 2 7.4%
Cerebrovascular disease 14 14.3% 13 18.3% 1 3.7%
Diabetes with end-organ damage 14 14.3% 12 16.9% 2 7.4%
Chronic pulmonary disease 14 14.3% 12 16.9% 2 7.4%
Dementia 11 11.2% 11 15.5% 0 0.0%
Severe burns 10 10.2% 9 12.7% 1 3.7%
COVID-19 16 16.3% 9 12.7% 7 25.9%

Figure 2. AB susceptibility to 
cefiderocol (FDA and  CLSI) (n=44)

Characteristic
Duration of CFDC in days, median (IQR) 11.5  (8–17)
Reason for starting CFDC n %
Documented infection 77 78.6%
Salvage treatment, prior antibiotics failed 12 12.2%
Empiric for suspected CR GNBI 8 8.2%
Other 1 1.0%
Reason for stopping CFDC
Clinical signs/symptoms resolved 50 52.1%
Patient death or clinical failure 17 17.7%
Palliative care commenced 8 8.3%
Switched to alternative susceptible drug 5 5.2%
AST showed resistance to CFDC 2 2.1%
Adverse drug reaction 2 2.1%
Other 12 12.5%
CFDC as monotherapy
Yes 40 40.8%
Any GNA used with CFDCa  (n=58)
Aminoglycosides 2 2.0%
Carbapenems 4 4.1%
Polymyxins 17 17.3%
Tetracyclines and tigecycline 26 26.5%
Others 29 29.6%
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aN (96) only includes primary AB infections. bSame AB 
pathogen at both sites. cRefers to secondary 
bacteremia with another primary site of infection. 

Overall Clinical cureb 30-day post-CFDC mortality
n % n Row% n Row%

Number of patientsa 96 58 60.4% 23 24.0%
Index infection type
Monomicrobial - primary infection site 61 63.5% 36 59.0% 14 23.0%
Blood only 7 7.3% 3 42.9% 3 42.9%
Blood & other (same pathogen)c 9 9.4% 3 33.3% 4 44.4%
Respiratory only 22 22.9% 14 63.6% 3 13.6%
Other sitesd 23 24.0% 16 69.6% 4 17.0%
Polymicrobial - primary infection site 35 36.5% 22 62.9% 9 26.0%
Blood only 1 1.0% 1 100.0% - -
Blood & other (same pathogen)c 2 2.1% 1 50.0% 1 50.0%
Respiratory only 20 20.8% 12 60.0% 5 25.0%
Other sitesd 12 13.0% 8 67.0% 3 25.0%
Other primary infection site pathogens (≥10%)
Klebsiella pneumoniae 11 11.5% 7 63.6% 4 36.4%
Pseudomonas aeruginosa 15 15.6% 6 40.0% 5 33.3%
Severity upon starting CFDC
Patient in ICU while receiving CFDC
Yes 55 57.3% 23 41.8% 20 36.4%
No 41 42.7% 35 85.4% 3 7.3%
Mechanical ventilation
Yes 43 44.8% 18 41.9% 14 32.6%
No 53 55.2% 40 75.5% 9 17.0%
Vasopressor support
Yes 29 30.2% 11 37.9% 13 44.8%
No 67 69.8% 47 70.1% 10 14.9%
CFDC utilization
Reason for starting CFDC
Documented infection 77 80.2% 45 58.4% 21 27.3%
Salvage treatment (failure of prior GNA) 12 12.5% 7 58.3% 2 16.7%
Empiric for suspected CR GNBI 6 6.3% 5 83.3% – –
Other 1 1.0% 1 100.0% – –
CFDC as monotherapye

Yes 39 40.6% 27 69.2% 6 15.4%
No 57 59.4% 31 54.4% 17 29.8%
Local S,I,R classification
Susceptible 38 39.6% 24 63.2% 11 28.9%
Intermediate 1 1.0% 1 100.0% – –
Resistant 8 8.3% 2 25.0% 3 37.5%
Not tested or not available 49 51.0% 31 63.3% 9 18.4%
Carbapenem resistant (n=90)
Yes 83 92.2% 50 60.2% 23 27.7%
No 7 7.3% 5 71.4% – –

b

c

ZS, zone size.

Table 1. Patient demographics and baseline comorbidities 

Table 2. Cefiderocol patterns of utilization (n=98)

aGNA used for at least 2 days with start date on or after CFDC initiation date but not after last CFDC dose. AST, antibiotic susceptibility 
testing; CFDC, cefiderocol; GNA, Gram-negative antibiotic; IQR, interquartile range. 

a≥10% for either region. COVID-19, coronavirus disease 2019; IQR, interquartile range.
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Antibiotic regimens including vs not including cefiderocol for the treatment of carbapenem-resistant A. 
baumannii ventilator-associated pneumonia in intensive care unit: a propensity-weighted retrospective 
observational cohort study 

E. Rando et al., ECCMID 2023, Abs #E0166

§ 119 patients with CRAB-VAP
• Cefiderocol was used as monotherapy in 19% (11/58), in combination with colistin in 67% (39/58), and in combination with other agents in 14% (8/58).
• Propensity score (PS) of receiving cefiderocol (FDC) and PS multiple logistic regression for risk factors for 28-day mortality using IPTW 

Characteristic Non-FDC, N = 61 FDC, N = 58 p-value

Age 67 (67,74) 62 (54,70) 0.016
Female sex 12 (20) 16 (28) 0.31
BMI > 30 kg/m² 27 (44) 18 (31) 0.14
COVID-19 61 (100) 54 (93) 0.053
SARS-CoV-2 vaccination 2 (3.3) 16 (28) <0.001
Charlson index 4.00 (3.00, 6.00) 4.00 (2.25, 6.00) 0.79
Tracheo. before VAP 9 (15) 20 (34) 0.012
SOFA score 7.0 (5.0, 10.0) 7.0 (5.0, 10.0) 0.50
Septic shock 18 (30) 15 (26) 0.66
CRRT 9 (15) 9 (16) 0.91
ECMO 1 (1.6) 2 (3.4) 0.61
28-day mortality 39 (64) 25 (43) 0.023

Characteristic OR 95% CI

Cefiderocol 0.46 0.24 - 0.88

Age 1.05 1.00 - 1.09

Tracheostomy before VAP 0.72 0.31 - 1.65

SARS-CoV-2 vaccine 0.86 0.29 - 2.49

SOFA score 1.16 1.02 - 1.34

Aspergillus spp co-infection 2.26 0.63 - 9.18

Charlson index 1.12 0.91 - 1.37

CRRT 1.60 0.52 - 5.12

Septic shock 3.98 1.65 - 10.3

CRAB-BSI 0.46 0.15 - 1.28

BMI ≥ 30 kg/m2 0.96 0.48 - 1.93
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Efficacy of cefiderocol- versus colistin-containing regimen for treatment of bacteremic ventilator-
associated pneumonia caused by carbapenemresistant Acinetobacter baumannii in COVID-19 patients

Russo et al IJAA 2023

§ 73 patients COVID avec une PAVM bactériémiante à CRAB
• 54 patients (74%) ont reçu une antibiothérapie à base de colistine 

• Colistine (n = 12)
• Colistine + meropenem + tigécycline (n = 12)
• Colistine + meropenem (n = 9)

• 19 patients (26%) ont reçu une antibiothérapie à base de cefiderocol
• Cefiderocol + fosfomycine (n = 6)
• Cefiderocol + fosfomycine + tigécycline (n = 3)
• Cefiderocol + fosfomycine + tigécycline + meropenem (n = 3)

Variables Adjusted-HR 
(95% CI) p-value

COPD 1.4 (1.3-12.2) 0.022

Age 1.12 (1.01-1.1) 0.001
Cefiderocol-containing regimens 
(colistin-containing regimens as reference variable) 0.34 (0.18-0.56) < 0.001

Cefiderocol-Fosfomycin 0.22 (0.1-0.55) < 0.001

Propensity score analysis
Cefiderocol-containing regimens (IPTW-adjusted) 0.44 (0.22-0.66) < 0.001

Cefiderocol-Fosfomycin (IPTW-adjusted) 0.33 (0.12-0.54) < 0.001

COX regression analysis: risk factors associated with death at 30 days and propensity-score analysis
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Place de l’optimisation PK/PD et du suivi thérapeutique 

Gatti et al. JGAR 2021

PK/PD target attainment and microbiological outcome in ICU patients with CRAB infection (MIC < 1 mg/L)

Median (IQR) cefiderocol fCmin = 2.39 mg/L (0.68–6.47 mg/L).

MIC, minimum inhibitory concentration; BSI, bloodstream infection; VAP, ventilator-associated pneumonia.
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Quelles sont les données de l’utilisation en vie réelle des 
nouvelles molécules anti-BGN pour traiter la PAVM ?

15

Données françaises
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Utilisation des antibiotiques de dernier recours pour traiter les infections à BGN DTR aux CHU de Nîmes

Larcher et al. Front. Cell. Infect. Microbiol. 2022

Pneumonia
62%

Bloodstream 
infection

18%

BJI
9%

IAI
6%

UTI
2%

Meningitis
3%

DTR P. aeruginosa
66%

DTR S. maltophilia
6%

DTR A. xylosoxidans
3%

CRAB
3%

NDM K. pneumoniae
12%

ESAC K. aerogenes
3%

ESAC E. cloacae
7%

cefiderocol
80%

ceftazidime-
avibactam + 
aztreonam

10%

imipenem-
relebactam

10%

Polymicrobial 27%

Bitherapy  60%
- Ciprofloxacin
- Colistin
- Aminoglycoside
- Tigecycline 
- Fosofomycin 
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Table 3. Rates of bacterial strain susceptible to carbapenem and second- and third-line beta-lactam antibiotics and free-infection survival 560 
rates after antimicrobial therapy for difficult-to-treat bacteria 561 

Microorganism Antimicrobial susceptibility testing Free-infection survival 
IMI MER CAZ-AVI TOL-TAZ MER-VAB IMI-REL CAZ-AVI-ATM CFD IMI-REL       CAZ-AVI-ATM       CFD      

P. aeruginosa 25% (6/24) 17% (4/24) 61% (14/23) 73% (16/22) 47% (8/17) 59% (10/17) 100% (2/2) 95% (21/22)    

    DTR 5% (1/21) 0% (0/21) 57% (12/21) 67% (14/21) 36% (5/14) 50% (7/14) - 95% (18/19) 67% (2/3) - 58% (11/19) 

S. maltophilia 0% (0/5) 0% (0/5) 0% (0/3) - - - 100% (1/1) 100% (4/4)  50% (1/2) 25% (1/4) 

A. baumannii 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - 100% (1/1) - - 0% (0/1) 

A. xylosoxidans 100% (1/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - - 0% (0/1) - - 100% (1/1) 

Enterobacterales 67% (8/12) 67% (8/12) 73% (8/11) 40% (4/10) 75% (9/12) 73% (8/11) 100% (5/5) 73% (8/11)    

    ESAC 66% (2/3) 66% (2/3) 100% (0/3) 0% (0/1) 100% (3/3) 100% (2/2) 100% (2/2) 33% (1/3) - 0% (1/1) 0% (0/2) 

    NDM 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 100% (3/3) 33% (1/3) - 33% (1/3) 0% (0/1) 

Total 33% (14/42) 26% (11/42) 56% (22/39) 59% (20/34) 55% (17/31) 62% (18/29) 100% (8/8) 97% (34/39)    

ATM-AVI: aztreonam-avibactam; BJI: bone and joint infection; BSI: bloodstream infection; CAZ-AVI: ceftazidime-avibactam; CR-BSI: catheter-related BSI; DTR: difficult to treat; IAI: intraabdominal infection; 
IMI: imipenem; IMI-REL: imipenem-relebactam; MER: meropenem; MER-VAB: meropenem-vaborbactam; MIC: minimum inhibitory concentration, NDM: New-Delhi Metallo-beta-lactamase; TOL-TAZ: 
ceftolozane-tazobactam; VAP: ventilator associated pneumonia 
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Table 3. Rates of bacterial strain susceptible to carbapenem and second- and third-line beta-lactam antibiotics and free-infection survival 560 
rates after antimicrobial therapy for difficult-to-treat bacteria 561 
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    DTR 5% (1/21) 0% (0/21) 57% (12/21) 67% (14/21) 36% (5/14) 50% (7/14) - 95% (18/19) 67% (2/3) - 58% (11/19) 

S. maltophilia 0% (0/5) 0% (0/5) 0% (0/3) - - - 100% (1/1) 100% (4/4)  50% (1/2) 25% (1/4) 

A. baumannii 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - 100% (1/1) - - 0% (0/1) 

A. xylosoxidans 100% (1/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - - 0% (0/1) - - 100% (1/1) 

Enterobacterales 67% (8/12) 67% (8/12) 73% (8/11) 40% (4/10) 75% (9/12) 73% (8/11) 100% (5/5) 73% (8/11)    

    ESAC 66% (2/3) 66% (2/3) 100% (0/3) 0% (0/1) 100% (3/3) 100% (2/2) 100% (2/2) 33% (1/3) - 0% (1/1) 0% (0/2) 

    NDM 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 100% (3/3) 33% (1/3) - 33% (1/3) 0% (0/1) 

Total 33% (14/42) 26% (11/42) 56% (22/39) 59% (20/34) 55% (17/31) 62% (18/29) 100% (8/8) 97% (34/39)    

ATM-AVI: aztreonam-avibactam; BJI: bone and joint infection; BSI: bloodstream infection; CAZ-AVI: ceftazidime-avibactam; CR-BSI: catheter-related BSI; DTR: difficult to treat; IAI: intraabdominal infection; 
IMI: imipenem; IMI-REL: imipenem-relebactam; MER: meropenem; MER-VAB: meropenem-vaborbactam; MIC: minimum inhibitory concentration, NDM: New-Delhi Metallo-beta-lactamase; TOL-TAZ: 
ceftolozane-tazobactam; VAP: ventilator associated pneumonia 

 562 

563 

  

Table 3. Rates of bacterial strain susceptible to carbapenem and second- and third-line beta-lactam antibiotics and free-infection survival 560 
rates after antimicrobial therapy for difficult-to-treat bacteria 561 

Microorganism Antimicrobial susceptibility testing Free-infection survival 
IMI MER CAZ-AVI TOL-TAZ MER-VAB IMI-REL CAZ-AVI-ATM CFD IMI-REL       CAZ-AVI-ATM       CFD      

P. aeruginosa 25% (6/24) 17% (4/24) 61% (14/23) 73% (16/22) 47% (8/17) 59% (10/17) 100% (2/2) 95% (21/22)    

    DTR 5% (1/21) 0% (0/21) 57% (12/21) 67% (14/21) 36% (5/14) 50% (7/14) - 95% (18/19) 67% (2/3) - 58% (11/19) 

S. maltophilia 0% (0/5) 0% (0/5) 0% (0/3) - - - 100% (1/1) 100% (4/4)  50% (1/2) 25% (1/4) 

A. baumannii 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - 100% (1/1) - - 0% (0/1) 

A. xylosoxidans 100% (1/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - - 0% (0/1) - - 100% (1/1) 

Enterobacterales 67% (8/12) 67% (8/12) 73% (8/11) 40% (4/10) 75% (9/12) 73% (8/11) 100% (5/5) 73% (8/11)    

    ESAC 66% (2/3) 66% (2/3) 100% (0/3) 0% (0/1) 100% (3/3) 100% (2/2) 100% (2/2) 33% (1/3) - 0% (1/1) 0% (0/2) 

    NDM 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 100% (3/3) 33% (1/3) - 33% (1/3) 0% (0/1) 

Total 33% (14/42) 26% (11/42) 56% (22/39) 59% (20/34) 55% (17/31) 62% (18/29) 100% (8/8) 97% (34/39)    

ATM-AVI: aztreonam-avibactam; BJI: bone and joint infection; BSI: bloodstream infection; CAZ-AVI: ceftazidime-avibactam; CR-BSI: catheter-related BSI; DTR: difficult to treat; IAI: intraabdominal infection; 
IMI: imipenem; IMI-REL: imipenem-relebactam; MER: meropenem; MER-VAB: meropenem-vaborbactam; MIC: minimum inhibitory concentration, NDM: New-Delhi Metallo-beta-lactamase; TOL-TAZ: 
ceftolozane-tazobactam; VAP: ventilator associated pneumonia 
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Clinical cure at EoT: 67%

ACM D30: 20%

ACM D90: 26%

Utilisation des antibiotiques de dernier recours pour traiter les infections à BGN DTR aux CHU de Nîmes  

Table 3. Rates of bacterial strain susceptible to carbapenem and second- and third-line beta-lactam antibiotics and free-infection survival 560 
rates after antimicrobial therapy for difficult-to-treat bacteria 561 

Microorganism Antimicrobial susceptibility testing Free-infection survival 
IMI MER CAZ-AVI TOL-TAZ MER-VAB IMI-REL CAZ-AVI-ATM CFD IMI-REL       CAZ-AVI-ATM       CFD      

P. aeruginosa 25% (6/24) 17% (4/24) 61% (14/23) 73% (16/22) 47% (8/17) 59% (10/17) 100% (2/2) 95% (21/22)    

    DTR 5% (1/21) 0% (0/21) 57% (12/21) 67% (14/21) 36% (5/14) 50% (7/14) - 95% (18/19) 67% (2/3) - 58% (11/19) 

S. maltophilia 0% (0/5) 0% (0/5) 0% (0/3) - - - 100% (1/1) 100% (4/4)  50% (1/2) 25% (1/4) 

A. baumannii 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - 100% (1/1) - - 0% (0/1) 

A. xylosoxidans 100% (1/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - - 0% (0/1) - - 100% (1/1) 

Enterobacterales 67% (8/12) 67% (8/12) 73% (8/11) 40% (4/10) 75% (9/12) 73% (8/11) 100% (5/5) 73% (8/11)    

    ESAC 66% (2/3) 66% (2/3) 100% (0/3) 0% (0/1) 100% (3/3) 100% (2/2) 100% (2/2) 33% (1/3) - 0% (1/1) 0% (0/2) 

    NDM 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 0% (0/3) 100% (3/3) 33% (1/3) - 33% (1/3) 0% (0/1) 

Total 33% (14/42) 26% (11/42) 56% (22/39) 59% (20/34) 55% (17/31) 62% (18/29) 100% (8/8) 97% (34/39)    

ATM-AVI: aztreonam-avibactam; BJI: bone and joint infection; BSI: bloodstream infection; CAZ-AVI: ceftazidime-avibactam; CR-BSI: catheter-related BSI; DTR: difficult to treat; IAI: intraabdominal infection; 
IMI: imipenem; IMI-REL: imipenem-relebactam; MER: meropenem; MER-VAB: meropenem-vaborbactam; MIC: minimum inhibitory concentration, NDM: New-Delhi Metallo-beta-lactamase; TOL-TAZ: 
ceftolozane-tazobactam; VAP: ventilator associated pneumonia 
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rates after antimicrobial therapy for difficult-to-treat bacteria 561 

Microorganism Antimicrobial susceptibility testing Free-infection survival 
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    DTR 5% (1/21) 0% (0/21) 57% (12/21) 67% (14/21) 36% (5/14) 50% (7/14) - 95% (18/19) 67% (2/3) - 58% (11/19) 

S. maltophilia 0% (0/5) 0% (0/5) 0% (0/3) - - - 100% (1/1) 100% (4/4)  50% (1/2) 25% (1/4) 

A. baumannii 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - 100% (1/1) - - 0% (0/1) 

A. xylosoxidans 100% (1/1) 0% (0/1) 0% (0/1) 0% (0/1) 0% (0/1) - - 0% (0/1) - - 100% (1/1) 

Enterobacterales 67% (8/12) 67% (8/12) 73% (8/11) 40% (4/10) 75% (9/12) 73% (8/11) 100% (5/5) 73% (8/11)    

    ESAC 66% (2/3) 66% (2/3) 100% (0/3) 0% (0/1) 100% (3/3) 100% (2/2) 100% (2/2) 33% (1/3) - 0% (1/1) 0% (0/2) 
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Total 33% (14/42) 26% (11/42) 56% (22/39) 59% (20/34) 55% (17/31) 62% (18/29) 100% (8/8) 97% (34/39)    

ATM-AVI: aztreonam-avibactam; BJI: bone and joint infection; BSI: bloodstream infection; CAZ-AVI: ceftazidime-avibactam; CR-BSI: catheter-related BSI; DTR: difficult to treat; IAI: intraabdominal infection; 
IMI: imipenem; IMI-REL: imipenem-relebactam; MER: meropenem; MER-VAB: meropenem-vaborbactam; MIC: minimum inhibitory concentration, NDM: New-Delhi Metallo-beta-lactamase; TOL-TAZ: 
ceftolozane-tazobactam; VAP: ventilator associated pneumonia 
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Treatment of Severe Infections Due to Metallo-Betalactamases Enterobacterales 
in Critically Ill Patients : ceftazidime-avibactam + aztreonam

Timsit et al. Antibiotics 2022
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Cefiderocol Treatment for Severe Infections due to Difficult-to-Treat-Resistant Non-Fermentative 
Gram-Negative Bacilli in ICU Patients: A Case Series and Narrative Literature Review

Wicky et al. Antibiotics 2023
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Cefiderocol Treatment for Severe Infections due to Difficult-to-Treat-Resistant Non-Fermentative 
Gram-Negative Bacilli in ICU Patients: A Case Series and Narrative Literature Review

Wicky et al. Antibiotics 2023

TDM (12 patients) 
Cmin 34 mg/L [21–66]

(target Cmin 20 - 40 mg/L)

Aucun arrêt de traitement

1/3 de bi/trithérapie :
Colimycine +/- ciprofloxacine

Ou tigécycline
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§ Les PAVM à BGN multirésistants sont rares mais en augmentation (COVID), et difficiles à traiter

§ Dans les études de « vraie vie » les nouveaux antibiotiques semblent être des options thérapeutiques valables

§ Dans certains cas, il faut probablement envisager une bithérapie 

§ Dans certains cas, il faut probablement envisager une optimisation PK/PD reposant sur les dosages

§ Les antibiogrammes doivent être réalisés dans un laboratoire expérimenté

Opinions personnelles

PAVM & pneumonie acquise à l’hôpital à BGN multirésistants : « une bouffée d’air ?» 


