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P. aeruginosa : ler B@Npbliguédans les VAP et HCAP dans le mo

Microbiology HCAP HAP VAP
(n =199) (n =379) (n =606)
n (%) n (%) n (%)
Gram-positive pathogens 117(588) 226 (596) 441 (728
MRSA 82 (41.2) 125(33.0) 259 (42.7)
MSSA 12 (6.0) 51 (13.5) 107 (17.7)
Pneumococcus 4(20) 10 (26) 15 (2.5)
Other Streptococcus spp. 7 (35 15 (40) 18 (3.0)
Gram-negative pathogens 53(26.6) 113(29.8) 222 (36.6)
Pseudomonas aeruginosa 22 (11.1) 28 (74) 57 (94)
Acinetobacter spp. 8 (4.0 16 (4.2) 44 (7.3)
Haemaophilus spp. 6 (3.0 5(13) 23(38)
Moraxella catarrhalis 4(20) 1(03) 2(03)
Klebsiella spp. 5(25) 32 (84) 41 (6.8)
Escherichia coli 10 (5.0) 19 (50) 17 (28)
Enterobacter spp. 3 (1.5 15 (40) 31 (5.1)
Proteus mirabilis 1(0.5) 8(21) 13(2.1)
Stenotrophomonas maltophilia 0(0) 2(05) 13 (2.1)
Polymicrobial 111(558) 191 (504) 387 (63.9
Culture negative 50 (25.1) 101 (26.6) 79 (13.0)
Bacteremia 28 (14.1) 49 (12.9) 103 (17.0)

QuartinBMC Infect Dis 2013

1184 patients

analyse posK 2 O
ERC international

1¢"¢ BGNpneumonies
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EPIC 11 2009 (Monde)

BGN

A P aeruginosa 19 %
A Ecolil7%

A Kebsiella spp. 10 %

A Enterobacter spp. 7%

Western Western
All Europe All Europe
No. (%) 7087 (51.4) 3683 (49) No. (%) 7087 (51.4) 3683 (49)
ﬁ |QETW”°” N e ebtes 4947 (69.8) 2678 (72.7)
atory tract 4503 (63.5) 2332 (63.9) Gram-positive 2315 (46.8) 1311 (49.0)
Abdominal 1392(19.6) 778 (21.1) Staphylococcus aureus 1012 (20.5) 525 (19.6)
Bloodstream 1071 (156.1) 546 (14.8) MRSA 507 (10.2) 233 (8.7)
Renal/urinary tract 1011 (14.3) 411 (11.2) S epidermidis 535(10.8) 301 (11.2)
Skin 467 (6.6) 242 (6.6) Streptococcus pneumoniae 203 (4.1) 127 (4.7)
Catheter-related 332(47) 171 (4.6 z:& fgz g;; fg 99
CNS 208 (2.9) 100 2.7) Other 319 (6.4) 184 J6.9N\
Gthers 540(7.6) 289 (7.8) Gram-negaiive 3077 622) 1573 (58.7)
Escherichia coll 792(16.0) 458 (17.1)
Enterobacter 345 (7.0) 184 (6.9)
Klebsiella species 627 (12.7) 2610.7)
Pseudomonas species 984 (19.9) 458 (17.1)
Acinetobacter species 435 (8.8) 149 (5.6)
Other 840(17.0 487 (18.2)
ESBL-producing 93 (1.9) 47 (1.8)
Anaerobes 222 (4.5) 14263/
Other bacteria 76(1.5) 314
Fungi
Candida 843 (17) 495 (18.5)
Aspergilus 70(1.4) 44.(1.6)
Other 50(1) 22 (0.8)
Parasites 34 (0.7) 18 (0.7)
Other organisms 192 (3.9) 122 (4.6)

Vincent et al, JAMA 2009




Pneumoniesosocomialeseanimation Donneed-rance / Europe
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diversentérobactéries

(dont E cloacae 6,3%)

E coli 9,5%

Entérobactéries 39,8%
(BLSE5,8%)

> aeruginosa 19,4 %

S aureus 12%

BAC

REARaisin 2015 Santé Publique France 2017
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1823
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Koulenti Eur J Clin Microbiol Infect Dis 2C



PAVMa el p— USA (0.7069) ———- Europe (0.7923)
P. aeruginosa || —— Latin America (0.8465) — — -  Asia Pacffic (0.8347)

Incidence et

délaide 157
survenue

10 -

Patients (%)

Le principal facteur de risque ]
PAVM &P.aeruginosa= 5 -
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Facteur de risque de colonisation : .
- ATBthérapigrealable 0-
- Durée de ventilation

| | I
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Kollef Crit Care Med 201+
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Hydrolyse enzymatique duP.aeruginosales bois»

Classe A Classe B Classe C Classe D
Sérine-b-lactamases| Meétallo-b-lactamases Céphalosporinases Oxacillinases
Pénicillinases AmpC
Chromosomique PIB-1 (Pa) AmpC (Pa)
Expression variable

TEM AmpC plasmidique OXA spectre étroit

Plasmidique | étroit OXA-50 (Pa)
Expression variable
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Hydrolyse enzymatique duP.aeruginosales bois»

Classe A Classe B Classe C Classe D
Sérine-b-lactamases| Métallo-b-lactamases Céphalosporinases Oxacillinases
Pénicillinases AmpC
Chromosomique PIB-1 (Pa) AmpC (Pa)
o o TEM AmpC plasmidique OXA spectre étroit
Plasmidique | étroit
OXA-50 (Pa)
Antibiotique CMI Interprétation
Ticarcilline
Ticarcilline/acide clavulanique 16 { Ct
Pipéracilline <=4 SFP
Pipéracilline/tazobactam 8 SFP
Ceftazidime 2 SFP
Céfépime <=1 SFP
Aztréonam 4 SFP
Imipénéme 2 SEP
Méropénéme 1 S




Résistance pakssociation de mécanismesQ K& RNR2 f & &4 S

acquises « Pseudomonas des vilkes Résistance multimodale

Classe C

Classe D

Hyperpr cohAmp@ d
A Af f ect | a p!l (ptardaerdbessiP ABrLo d ) i . "
®bhalosporinases Oxacillinases
A CAG @@ i me& Bori queméns sthamge oo o0
AHyper prodaumg® m® ani slnee pfl® 8§ e n|t AmpC
Chromosomique PIB-1 (Pa) AmpC (Pa)
AmpC deréprimé
(AmpR)
S TEM Hyper prod©Oacticoh| OX&S 6 OXA spectre ®troit
Ceft aziSdnameRi®p I mR OXA-50 (Pa)
Plasmidique| large ~EL ESAC DSl 1S
BLSE = rare OXA-1
Carba| L =27 COoanencmasesiv i Mo/ NDM
— — Hydrol ysent tout é@ag ®rrea.n
Hydr ol yserCtefdwassaAiVICEFT(

N

Ambler RP. The structure of belctamases. Philos Trans R SondSerB BiolSci 1980;289:32&31. https://doi.org/10.1098/rstb.1980.0049



https://doi.org/10.1098/rstb.1980.0049

Céphalosporin Oxacillinase Carbapénéma

Pénicillinase BLSE classe A BLSE classe D

B-lactamine ase (spectre se classe B
hyperproduite ~ (TEM) étroit)  (PER/VEB)  (type OXA) 1y “IMpy
Pa: Pipéracilline { Cw K R R R R R
ReS!Stance Tazocilline SFPR { Cw K SFPR { Cw K { Cw K R
acquises par | . Ccwk {Ct SEp . SERR o
tazidi
hydrolyse erciazidaime
Aztreonam SFER { Ct SFP R SFPR { Ct
Imipénéme { Ct SFP { Ct { Ct SFP R
Méropéneme S S S S S R

“Antibiogramme” Patrice Courvalin et Roland Leclercq




IV: Pseudomonas aeruginosa : Reésistance multimodale
Résistance aux Carbapénemes = Non enzymatique dans 90% des cas

C Bactéries a
Gram
négatif

P.aeruginosa

Cla sesA Classe B Classe C Classe D
SQr 4ib-h a c t A | Métallo-b- Céphalosporinases | Oxagillinases
lactamases
Chromosomiques | PénRillinases AmpC
A non inductible
A inductible
A déréprimée
Plasmidiques T E MH AmpC plasmidique | OXA spgfctig étroit
BLYE : BLFEOXELSE
BLSE < 5%
arbapénénfgses :| Carbapénemases : @arbapénémages :
KPC, GE ++ VIM ++ OXA-48

Mutation

PorineOprD+

+++

Mécanismes Efflux

5-10%

Carbapénémase classe B

»* DIM
= GES

IMP
= KPC
= NDM

OXA
= VIM

Source GERPA 2015



Pseudomonas aeruginosa : Reésistance multimodale

Non enzymatigue

. Mutation de la Porine oprD = Intérét Imipéneme -Rélébactam ++

® % Susceptible
Iagamme'
- & . o Antimicrobial Agent All Isolates plates DR Isolates
OprD (RImipéneme) ‘ . . Imipenem/relebactam 939 822
ddddd Iteratlon/perte Meambrane externg [EGNJ Himination I Imipenem 72.0 389
porine(s) par efflux (
\ Meropenem® 770 427
SR / Pampes ) Ceftolozane/tazobactam® 94.7 675 840
Membrane interne | (8 \ Cefepime 75.6 0 296
.' \ Ceftazidime 76.9 0 324
Perte pdmpirDR® i st aaaograrbagPmi)P Resreiis oo 82 § Bl
A Aztreonam 63.1 0 8.1
f ®q u e n-tl 06 des souches _ _ _ Ciprofioxacin 65.7 0 42
A Diminution de |l a concdmtirPati on di S |Levofioxacin 56.9 0 20.1
A Diminutiond mi®@ m®e€ hydr ol yAsnep Q@ ar Amikacin 96.0 848 898
= int®mi°p ®n me+ R®l ebactam i e ot e
Smith JR et al, 2020
Adapté deSherrardLJ et al, Lancet 2014
TZP CAZ FEP CT CZA FDC AT™ IPM PR MEM AMK TOB CIP
Ceftazidime R 357 429 333 786 214 262 429 643 50,0 3472
Imipéneéme R 13,9 36,1 50,0 36,1 833 250 222 61,1 455 273
Ceftazidime et imipénéme R 29,0 452 258 80,6 22,6 41,9 258 61,3 464 28,6
Total 23,6 23,6 49,1 462 49,1 836 345 345 61,8 473 69,1 60,0 473

non enzymatique

% de sensibilité <10% | 10<% de sensibilité<50% 50<% de sensibilité<90% 94 sensibilite=00%

Source CNR Pseudomorg@Rapport 2022
https:// www.cnrresistanceantibiotiques.ffressources/pages/CNR_bilan_2022.pdf



P. aeruginosa

Multirésistance

1 . Mex ABpr M

SiSurexpression —
A Mer op®n ™~ me
A Aztreonam
A Avi bact+am

a2 RA T A SSh&atlL0iNEl, 4 ancet 2014

Expression de base [+
Surexpr essioys heess
dée f f | ux =

4 Himination

par efflux

RND system Substrates

MexAB-OprM B-lactams except imipenem
Aztreonam Quinolones
Me ropenemMacrolides

Tetracyclines

Chloramphenicol

MexCD-OprJ Penicillin, cefepime, cefpirome,
meropenem
I ST S LAuiipes
Macrolides
Tetracyclines
Chloramphenicol
MexEF-OprN Carbapenems
CarbaP Quinolones
MexXY-OprM Penicillin, cefepime, cefpirome,

Céfép|m @ meropenem
Aminoglycosides
Quinolones
Macrolides
Tetracyclines

Chloramphenicol

RQI LINB a

{ KSNNJ
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Multirésistance
P. aeruginosa B i
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P At

25 30

MNo. at risk perday day0 day5 day10 day15 day20 day30

Non-MDR 422 359 339 324 315
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Log-rank test (P < .02)
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Difficult to
treat (DTR)

P. aeruginosa

a0l yO® AYS
I OGN YWGf dzR A Y
bl LISYSYa

2N2IljdzZAy 2T 2)

=

/S

[3-lactamines

- Pipéracillinet tazo R
- Aztréonam R
- Ceftazidime R
- Cefepime R
- ImipénemeCilastatineR
- Méropéneme R
3-lactamines + Inhibiteur
: I?i%él{%:il_l,inﬁTazo R

u

A8y H

Aminosides

- Tobramycine S
- Amikacine R
Fluoroquinolones
- Ciprofloxacine R
- |évofloxacine R

LY

| dzii NB a
W2t AAGAYS {

Mutually Exclusive Categories of Unique Encounters With GNBSI Isolates, No. (%)®

No First-line Agent Active

>1 First-line Agent Active

Characteristic
Discharge status
Death' 190 (43.2)
Discharge to an institution 230 (52.3)
Other® 20 (4.6)

DTR (n = 440)

Other (Nonresistant)

CarR 526) ESAC =2756) FQR (n = 4342) (n =21410)
609 (22.1) 795 (18.3) 3161 (14.8)

1594 (578) 2162 (49.8) 8731 (40.8)

553 (20.1) 1385 (31.9) 9518 (44.5)

Kadri et al, CID, 2018



Case Events, Events,

Author Year Description RR (85% CI) Cases Controls
Single-drug Resistant !
Akhabue 2011 Cefepime-resistant ‘ i_ 1.53(1.15,2.04) 431213 305/2316
Eagye 2009 Meropenem-resistant 2.04 (1.16, 3.59) 18/58 19/125

] Evans 2007 Resistant (not-specified) i : 0.7210.32, 1.64) 7147 16/73

\ Gasink 2006 Fluoroquinolone-resistant —— 147 (112, 1.94) T7/332  85/540
Kaminski 2011 Uraido/Carboxypenicillin-resistant | 0.96 (0.70, 1.33) 30470 68153

\ Lambert 2011 (HAP) Ceftazidime-resistant | 1.14 (1.00, 1.32)  154/362  465/1251
Lambert 2011 (HABI) Cgﬂazidime-rgsislm'll | 1.07 (0.79, 1.43) 34/82 1097280
Lautenbach 2010 Imipenem-resistant 1.30 (0,97, 1.73)  44/253  307/2289
Morales 2012 Resistant (not-specified) 1.63 (0.96, 2.77)  26/M119 200149
Scheetz 2006 Fluoroquinolone-resistant | 1.08(0.71, 1.63) 2579 40/136
Brooklyn 2002 Carbapenem-resistant 2.00(0.21, 18.69) 2110 1110
Trouillet 2002 Piperacillin-resistant —a—- 1.19 (0.84, 1.67)  20/34 50/101
Subtotal (l-squared = 24.6%, p = 0.202) <> | 1.24 (111, 1.38) 48071659 1484/7423
Multi-drug Resi |
ulti-drug Resistant
Cao : 2004 : —a— 337 (1.84,6.17) 24/44 11/68
Furtado 20Mm _.—_r 0.80(0.38, 1.70) 35 16/24
Hirakata 2003  j 12.53 (5.26, 29.82) 21/69 6/247
Morales 2012 —L.— 1.83(1.11, 3.04) 33134 20M1459
Pena 2013 I L 2.42(0.90,6.51) T/27 B/SE
Tam 2010 | —— 3.36 (1.86, 6.07) 1425 14/84
Tumbarello 2013 i 1.69 (1.12, 2.83) 25M42 24/68
Zavascki 2006 1.60 (1.20, 2.12) 44/86 68/212
Subtotal (l-squared = 78.8%, p = 0.000) e 234 (153,3567) 171/432 167908
Overall (l-squared = 73.1%, p = 0.000) 4? 1.53(1.28, 1.82)  651/2091 1651/83%1
| T T
2

T T
10 20 30
Increased Monality with Resistant P aeruginosa

23 études de 20082013
infectionsa P. aeruginosa
- 7,881Sensibles

. 1653Résistants [ QS ¥ iabedzentdes
- 959 MDR Infectionsséveres P.

Mortalité toutes causes )
_ 34% IC95% (27941%) Résistants aeruginosa
- 22% (95% CI 14929%) Sensibles
- > 2fold increased risk of mortality with MDR P. aeruginosa
(relative risk (RR) 2.34, 95% CI 1.8%7)

NathwaniAntimicrobResist Infect Control 201
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chocseptique
cohorterétrospective
Nord-ameéricaine
n=5715

HEl appropriée
[ inappropriée

n , p value
|
i ]
Pneumopathies  pneu - 1381 i g <.0001
|
] |
Intra-abdo 1Al - 1041 i He <.0001
|
Peau-tissus mou | ' <,
|
Urinaires ut 499 i o <.0001
|
KT cri | 205 i o <.0001
|
Bactériémies pbi F 236 i —e—1 <.0001
|
0 20 40 60 80 1 10 100
Survie (%) odds ratio

HEEN inappropriate

[0 appropriate

Inadéquation etP.aeruginosa
OR x10

: n p value
S. aureus | ' 597 1o <.0001
S. pneumoniae — - 284 —e— 0101
Enterococcus sp 181 = <.0001
other Strep sp | ' 268 —e—  .0005
E. coli ; ' 869 He <.0001
Klebsiella sp _— 312 e <.0001
Enterobacter sp ?‘ 148 e .0002
Ps. aeruginosa '_ J 295 [ <.0001
C.albicans g 290 e <.0001
non-albicans yeast %‘ 153 —e— .0002
0 20 40 60 0.1 1 10 100
survival (%) odds ratio




Ce qui compte dans les infections séveres =
l'b¢L. Lhel 9w! t L9 !'ttwht wL99

Adjusted Mortality Adjusted Mortality

A in Inappropriate in Appropriate NNT
E nJ eu= Species Antibiotics Group  Antibiotics Group (95% CI)
adeq uationde Candida 574 29,0 3.5 (29-4.3)
f Q I y' l:l A (_) 7\ 2 l.] MDR-all 475 29.4 b.b (4.4-6.9)
( rObab |I IStQ MDR-Gram-negative bacteria only 51.4 26.1 4.0 (26-6.2)
. p ! Methicillin-resistant Staphylococcus 457 26.5 5.0 (4.1-6.2)
Initialedans les
infectionssévé res Methicillin-sensitive S. aureus 412 21.5 5.0 (3.8-6.9)
Y . Vancomycin-resistant enterococci 456 33.3 8.1 (65-12.9)
a P. aeruginosa
g Vancomycin-sensitive enterococci A76 20.6 4.0 (3.2-5.9)
Pseudomonas aeruginosa 33.1 25(2.1-3.1)
Enterobacter species 36.9 184 5.0 (3.6-74)
A chocseptique Acinetobacter species? 54.6 26.0 3.0 (2.2-4.9)
A 20082012 Klebsiella species 372 173 5.0 (3.9-6.6)
A n=254 Escherichia coli 44,0 21.9 4.0 (3.3-4.9)
Anaerobes? 26.2 199 16.0 (8.4-28.8)

VazquezGuillameCrit Care Med 201-



== /' S ljdzh O2YLIIS RlIya fSa AyT
adéquationde ''be¢L.Lhe¢l 9Ow! t X9 !'ttwhtwL99
f QF YUAOA 20K XljdzS§ OS a2rid Sy Y
Initiale dans les 1o- o
infectionsséveéres . e
aP. aeruginosa g % by
Eﬂ.d—
S o
183 episodes de VARPaeruginosa
¢ & Ayl f |Survivants | Décédés Hospital stay (days)
n=106 n=77
APACHE Il 187 19.8 — iR Hhd ’
Choc septique 38 (35.8)  52(67.5) Eﬁé‘:tum'wb-meﬂmdpt'ﬁ';’f;;hmw . 02
Monothérapie 22 (19.9) 12 (156) Inapproprse thrapy 153 L0730 o
Association 84 (81.1) 60 (84.4)

GarnacheMontero et al,Crit Care Med 2007



Micro-organisme Indicateur N no %

A AR Pseudomonas aeruginosa  (2233)  Pipéracilline/tazobactam 2187 619 28,3

DO nne eg? E AI S I N Ceftazidime 2191 426 19,4

Carbapénéme 2 169 505 23,3

Colistine 1510 40 2,6

PanR  probable 2 158 27 1,3

confirmé 7 0,3
Micro-organisme Indicateur n Y%
Pseudomonas aeruginosa (2075) 0.CAZ-S &IMP-S | 1439 69.3
A D 30 % non (+66 profils inconnus) 1. CAZ-R| & IMP-S 254 12,2
multisensibles 2. CAZ-S | & IMP-I/R 247 11,9
3.CAZ-R & IMP-I/ 135 6.5

A 1 chance sur 2 de
perdre le pari entre
CAZ et IMP

A D 7%multiresistantes

Réseau RERaisin, France. Résultats 2016. Sklatirice : Santé publique France, 20



Résistancedans les
etablissementsle santé
20192020en France

v 18-19% d’isolats
résistants a la
CAZR FEPR
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Elargir le spectre pour gagner le pari microbiologigue
Dans les infections séverefaeruginosa

Parier sans Perdre
= Tricher

100% A

90%

80% A
70% a
A Monotherapy

60% A
S5 - + CIP
0% A +TOB
30% o
20% -
10% 1
0% T T T T

c/r FEP CAL TZP MEM

D22 RAVS (S §/ i IA tYm DR DS Y 208 K B RIGTE v & 1OX K @ onp 7




Associationss.

P. aeruginosa :
Amelioration de
la survie .. Que
dans les
Infections graves

Monotherapy Monotherapy Monotherapy
mortality >25% mortality 15-25% mortality <15%

Vazquez ® - ] . 5
Chamota< [ Carbon r— Seculier ((
Kijucar —— McCue il Kamad .’r
D’Antonio —_—
HifF & B Kuikka — Vazquez®
Watanakunkorn —_— Harbarth &c
Klatersky — Dwyer? | I
Maontgomerie & Gulberg Baddour 2¢ —1|—
Graninger _— Siegman-igra ————
Baddourb.e o Rodrigueza ——
Ko Leibovigi n
»;SP;T ] - Heyland=c o Chowa
Mak 1 Waterer —— Kim —
Dwyer® —_— Dupont - Chokshi —1——
Mendelson —_— )
Gamacho-Montera® — Patterson — Martinez —i+—
Chow? ; —
Heyiand®e R Kim H— Damas - ! g
Korvick b —_ Harbarth®< . Korvicks= —in—
Bodey2 — .
Rodriguez® —at Femandez Guerrero E Cometta —B-
Fealdman & Kuikka

I Kreger ——
Bodey1 — Piccart —_—
Chamot < McCue I
Hilfe Bodey 12 —
[aper & Gamnacho-Montero? —a—{— Bouza
Combined ° Combined & Combined <

001 01 12512 610 (100 001 01 12512510 100 1pdo .01 12 512 510 '

100

Odds Ratio of Death (95% confidence interval)

«—— [Favors combination

Favors monotherapy ——

LiangCurrinfect Dis Rep 201
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USA Pneumonienosocomialeou PAVM (IDSA 2016)

B. Gram-Negative Antibiotics With C. Gram-Negative Antibiotics With Antipseudomonal
Antipseudomonal Activity: B-Lactam—Based Agents Activity: Non-B-Lactam—-Based Agents
Antipseudomonal penicillins® Fluoroquinolones . e 2 . .
Piperacillin-tazobactam 4.5 g IV g6h® Ciprofloxacin 400 mg IV g8h TOUJOUfS Ut”lsee une BaCtam|ne antt
OR OR
Cephalosporins® Aminoglycosides®® Bltheraple anti PyO initiale si :
Cefepime 2 g IV g8h Amikacin 15-20 mg/kg IV g24h FdrMDR
Ceftazidime 2 g IV g8h Gentamicin 5-7 mg/kg IV g24h - r
Tobramycin 57 mg/kg IV g24h - Reésistance >10%
OR OR .
i | - Chocseptique
Carbapenems Polymyxins®®
Imipenem 500 mg IV g6h? Colistin 5 mg/kg IV x 1 (loading dose) followed by 2.5
Meropenem 1 g IV g8h mg x (1.5 x CrCl + 30) IV q12h (maintenance dose) [135]
Polymyxin B 2.5-3.0 mg/kg/d divided in 2 daily IV doses
OR
Monobactams'

Aztreonam 2 g IV g8h

YEEAE [ fHyMm



France Pneumonienosocomialeou PAVM

4 )
R3.2¢ Il faut traiter par monothérapieen probabiliste les pneumonies associees
aux soins du patienimmunocompeétentsous ventilation mecanique,

en dehors de |la présence de
1. facteurs de risque de bactéries multirésistantes*

2. facteurs de risque eleve de mortalité (choc septique, défaillances
RQ2NAI ySao

GRADE 1+, ACCORD FORT

o /
FAdR
AlYyGAoA20KSNILIAS RIya fSa d¢gn 22d2NE LINBOSREYyd tQSLIA&2RS RS
AK2aLIAGFtAalridA2y RS LXdza RS p 22dz2NBE LINBOSRIY(d f QSLIAA&A2RS R
A aslyO0S RQSLIzNI GA2y SEGNI nNBYIl S f2NA Rdz RAFIy2aGA0 RS Ly

http://sfar.org/pneumoniesassocieesuxsoinsde-reanimation/
LeoneAnaesthCrit Care Pain Med 201¢
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7 ou 14 jours ?
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PAVMa P. aeruginosa’ versus 14burs Bebbhebosy

Antibiotic Therapy for Ventilator-Associated

Méme outcomemaisplus derecidives Jmsadiiass

50 -~
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4l ' l \
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® .6 O g O i
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0 ] v 'é Q
= 5 6°° 20 -
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18.8% 8 £ 0o
x ' p=0.65 % s 0
\Q ] - < 10 4
.'.: .2 1 o > E
£ 2] @i 5
T =
S 0 !
= —— T - “8 jours” “15 jours”
® 5 10 15 20 25  30jours (n=58)  (n=62)

Chastre et al, 2023, JAMA



PAVMaP. aeruginosa 7 vs 14

Comparison of 8 versus 15 days of antibiotic
therapy for Pseudomonas aeruginosa
ventilator-associated pneumonia in adults: a

AL e e randomized, controlled, open-label trial

Ab Myld- GASYyla
AAYTSNRZ2NROS

Table 2 Primary outcome and its components, according to study group

Dutcome or event

15-day group
(M=98}

Difference
(90% Cl)

8-day group
(N=288)

1_‘ A
N \-@Dature no. (%)!or modfan (QR)

o U

v \ oya's C p— == N
~ , - = Deat PA-V,P{P recurrence rate at day 90 during hespitalization in the ICU in 25?98 (25.5) 31/88 (35.2) 9.7% (— 1.9-21.2%)
Tl A0t S IAJZRAS Vs e ‘ ‘
eath BrPA- recurrente Yate at day 90 during hospitalization in the ICU in ~ 22/80 (27.5) 29/72 (40.3) 12.8% (— 04-25.6%)
PP population—no. (%)
PA-VAP recurrence rate during hospitalization in the ICU in ITT population—  (19/98 (9.2) 15/88 (17) 7.9% (— 0.5-16.8%) )
4 v no. (%)
5 | u | a Y PA-VAP, pseudomonas aeruginosa ventilator-associated pneumonia; ICU, Intensive Care Unit; PP, per protocol; ITT, intention-to-treat
mt2L) 1 SGSNRPIsSYySa oo
T t 2 é_ 2 f 2 3 7\ S é K Table 3 Secondary outcomes, according to study group
i . A X Outcome or event 15-day group 8-day group Difference
m . AUK 5 NJ LJA S a d P (N=98) (N=88) (95% Cl)
TT | ¢ | R | LJU S S 7\ y Lbur)\ionlﬁfmfcharﬁl vem:ila[ﬁn,claysa 25 (15.5-35) 22 (12-41) —3(=9t05)
APA Duration of ICU stay, days 34 (23-56) 34 (20-54) 0(—71to6)
Tt Aan a 5 W K Exposure to antibiotics during ICU stay, days 23 (15-34) 18 (11.5-28.5) —5(—91t00)
> . N o X Number of extra pulmaonary infections during ICU stay® 1(0-2) 1(0-2) 0(=1to1)
m! ¢ AY IMRa LJU S S a
~ ~ o~ Acqyjsition of MDR pathogens during ICU stay—no. (%) 24/97 (24.7) 17/84 (20.2) —45% (—16.8 to 8.3%)
4 2 ' A
m5dzNKES SYuNE |

ICU, intensive care unit; MDR, multidrug-resistant
? Data available: n=96 in“15-day"” group, n =284 in “8-day” group

Bouglé et al, Intensive Care Med. 20



CCL 7 vs Jdurs?

(R3.5c Il ne faut pas prolonger plus de 7 jours la durée du traitement
antibiotique pour les pneumonies associées aux somsYmpris pour les
pneumonies a bacille a Gram négatif non fermentant

en dehors de certaines situations
(immunodépression, empyeme, pneumonie necrosante ou abcedee)

Dw! 59 mMT1mZ b//h

1. Contrdle de la source +++ : Sinon résistance, mauvaise évolution, récidive

2. Considérer ou Reverser le déficit immunitaire inné (Neutropénie, Barotraumateto)e

http://sfar.org/pneumoniesassocieesauxsoinsde-reanimation/
Leone Anaesth Crit Care Pain Med 2C
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| 2 YYS Y pouriigs&ggérede traiter les infectionsespiratoiresa P.

aeruginosa ®uelquepoints deréflexionX

PAVMou HAPprobableP. aeruginosa
|

l v
! 5 8 I’G@S Y M A G| O FdRde multi-résistance
v |—y E ﬂonlsatlonrecenteATBgPal\/lDR *non-spécifiquesa P. aeruginosal
communaux Entérobactéries
« Bl-SocleS» ! <BLSocleR»
Nouvelles BL/BLI H
contre P. aeruginosa TOL/TAZ CAZ/AVI L
~ ., - = ~1, LD 2g/1g + Perfusion continue Meropeneme
Bétalactaminea a 2 Of S|¢ + +
CAZ/FEP/PIPAZ Amikacine Amikacine(2530mg/Kg)

(doses emodalitésadaptéesPK/PDréa

| BlsocleS

Antibiogramme: BL SocleR

Microbiolzgielocale

Si chocseptiqueol ImmunoDeprimé
Amikacine(2530mg/Kg)

Nouvelles BL/BLI : perfusion contintieorte dose

. = .~ - . PrivilegierTOL/TAZ
S )\va O\dlﬂ S i a]\ A CMiIbasse arrét OUcourtebithérapie
A 5STAOAG AYyYy Sk Ydzlj (z5 dzEA N dldvlie:NdndidR e pbBrsuitebithérapie?
A b S dzi NELJSV)\IJdZS <
Atha O2yiN»ES 42dNOS—ot+608&Z YSONBASY
A 9og2tdziazy k 9QEldzpl GA2Y K




Bithérapie ou Monothérapie ? T2Zdare 2 dzNR K

ATB
Adaptee

14 jours

15/64 (23.4)119/63 (30.2)
Récurrence26/64 (40.6)| 16/63 (25.4)

aHR 95% Cl P
Combined
Monotherap 0.90 050-1.61 .73
Inappropriate  1.85  1.07-3.10 .02

Te2dzNBA | dz LINA

14 jours si
1. Immunodéprimé
2. PleuroPneumonie
3. Abces ..

Si Facteurs de risque MDR
Bithérapie initiale

Garnacheet al, 2007 Chastreet al, 2003

Source control ?

Quel Immunodéprimé?

Poursuivrda bithérapie? | _ |
Neutropénidalteration barriere

SouchaViDR / DTR / XDl

épithéliale

et resistancenduite ? Evolution- extubation?




Bactériemiea Pseudomonas aeruginos@ vs 14ours

’ ORIGINAL ARTICLE ‘

Antibiotic Treatment for 7 versus 14 Days
in Patients with Bloodstream Infections

The BALANCE Investigators, for the Canadian Critical Care Trials Group, the
Association of Medical Microbiology and Infectious Disease Canada Clinical
Research Network, the Australian and New Zealand Intensive Care Society Clinical
Trials Group, and the Australasian Society for Infectious Diseases Clinical
Research Network

Review

Short versus prolonged duration of therapy for
Pseudomonas aeruginosa bacteraemia: a systematic
review and meta-analysis

N. Ranganath®*, L.C. Hassett”, O.M.A. Saleh?, Z.A. Yetmar ¢

Most commonly isolated pathogens in blood cultures

Clinical
Trials

#1Clinical Trials Searchin Europe

FindaClinicalTrial v RareDiseasesTreatments v ResourcesforPatients v ForSitesandSponsors  AboutUs  Contactus

Cinicaltrials.eu / Trialsearch /. Infection Pseudomonas aeruginosa

IStudy on the Effectiveness and Safety of 7 vs. 14 Days of Antibiotic Treatment with Meropenem for Patients

with Pseudomonas Aeruginosa Blood Infection

Selectregion

200

—no. (%)]
Escherichia coli 1582 (43.8) 805 (44.4) 777 (43.3)
Klebsiella species 552 (15.3) 273 (15.0) 279 (15.6)
Enterococcus species 250 (6.9) 119 (6.6) 131 (7.3)
Coagulase-negative staphylococci 174 (4.8) 81 (4.5) 93 (5.2)
Pseudomonas species 170 (4.7) 80 (4.4) 90 (5.0
a Short course Prolonged course
therapy therapy Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, random, 95% CI IV, random, 95% CI
1.1.1 30-day mortality from antibiotic completion
Bae 6 97 18 193 24.7% 0.66[0.27, 1.62] —_
Fabre 5 69 6 180 17.2% 2.17[0.69 , 6.89] —_—
Subtotal (95% CI) 166 373 41.9% 1.13 [0.36 , 3.60] <
Total events: 11 24
Heterogeneity: Tau” = 0.43; Chi® = 2.55, df =1 (P=0.11); > =61%
Test for overall effect: Z=0.21 (P = 0.83)
1.1.2 30-day mortality from positive blood culture
Babich 25 273 41 384 45.7% 0.86[0.53, 1.38]
< Douglas Rodrigues et al. 2 34 15 81 12.4% 0.32[0.08, 1.31]
o000 Subtotal (95% CI) 307 465 58.1% 0.66 [0.28 , 1.56]
Total events: 27 56
Heterogeneity: Tau® = 0.20; Chi® = 1.69, df =1 (P=0.19); * = 41%
Test for overall effect: Z=0.95 (P =10.34)
Total (95% CI) 473 838 100.0% 0.84 [0.48 , 1.45]
Total events: 38 80 | | . ,
T = 0.19- Chi2 = 2 (p= =169
Heterf)genelty. T.u} 0.172, Chi 74.69, df=3 (P=0.20); I =36% 001 01 1 10 100
Test for overall effect: Z=0.64 (P =0.52)
Test for subgroup differences: Chi?=0.54,df= 1 (P =10.46), ?=0% Favours Favours
[short] [prolonged]




PLAN

7. Les «antibiotiques socles

shutterstock.com + 1934203976



Optimisation -lactamines perfusiongrolongeest continues

I RY A Y A ALIENdzZNIMI2dZ230 A RA S y|y S @erfusionsprolongées perfusions continues apres charge
't Da9b¢! ¢LhbD ¢ B |/ AUGMENTATION T>CM AUGMENTATION T > CMI

1. Eviterla selection desouchegmutants résistants(CMlelevée$
2. Optimiserla diffusion
3. Volume distributioraugmenté(Neutropénie Réa Briilés etc.)



Optimisation -lactamine:
Cefépimeperfusionprolongédcontinue versus perfusiontermittente

Infections a P. aeruginosa
A 2 g sur 4h/ 8h

VS

A2g s

La perfusion prolongée était associée a

V Diminution mortalité (20% vs 3%; p=0.03).
V Diminution DMS-3.5 jours Sier AAC 2013




