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« Bad bugs, no drugs, no ESKAPE »

Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa

Enterobacter spp.

Boucher CID 2009



« Perfect storm »

Bad bugs
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Bad bugs
Mécanismes de résistance
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Bad bugs
Résistances (Europe)

E. coli

mm
| N[ %R(9s%C) WRg8%CD | N | %R(es%CD | N | %R(es%C) | N | SRiesn)

France QO 54,6 (54-56) 9007 7.5 (17-8) 9022 1.200-8) 902% 7.208) 9000 2.9(33)

K. pneumoniae

Cont Third-gen. cephalosporins
k L N %R(es%C) | N %% | N %Rls%C) [ N[ %R(os%C)

France 1527 21.8 (20-24) 1542 17.8 (16-20) 1542 17.7 (16-20) 1527 14.8 (13-17)

P. aeruginosa

coutry W | Farnes

N [ %R(gs%) [ N | %Ries%C) | N | %R(es%C) | N | %R(gs%CD | N | %R(s%CD [ N | %R(gs%CD)_

france 1125 | 20.3(18-23) 1181 22.8 (20-25) 1009 | 12.7 [11-15) 1121 | 18.6 (16-21) 1186 17.8(16-20) "y 147 (13-17)

EARSS/EARS-Net



« Perfect storm »

No drugs

VAN



No drugs
R&D « pipeline » en Anti-BGN ?

Gram-positive bacteria Gram-negative bacteria Phase of
MName of agent MRSA e | ] 1 develapmiant
WAP 5194427 & !
PZ-601° & ] @ @ & !
ME 1036° & [ ] [ & !
MXL 101 & 8 @ ® !
Friuli mibcin B ] ] 3 & !
Oritavancin '. .. [ ] & Filed
Telavancin & ] Lo ) Filed
Ceftobiprole medocaril’ ® e & Filed
Cefearcline fosamil | ® ™ & i
Tomopenem' @ ) & ] ] & g
niFl-n" @ 8 & & ® I
Lactoferrin” ® 8 ] @ @ !
Talactoferrin-alfa” F::Y @ & 2 i ]
Opebacan” @ ] @ I
NXL | 04/ceftazidime” i & b I
i 12 10 9 5 4 i 2
® I 2 0 0 4 4 4
Total 13 12 9 5 8 [ [}

Freire-Moran Drug Resist Updates 2011



« Perfect storm »
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Infections graves
Infections graves : le délai

Rapidité de mise en oeuvre du ttt ATB
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Kumar Crit Care Med 2006



Infections graves
Pronostic = adequation

Prospectif 2000 Patients dont 665 antibiothérapies

Risk Factor AORt 95% Cl1 p Value
42% | Inadequate antimicrobial therapy  4.26 3.35-5.44 < 0.001
Acquired organ system 325 298-354 < 0.001
derangements (one-organ
increments)
Use of vasopressors 2.20 1.81-2.66 < 0.001
Underlying malignancy 1.81 1.44-2.27 0.009
APACHE II score (one-point 1.05 1.04-1.07 < 0.001
increments)
Increasing age (1-yr increments) 1.02 1.01-1.03 < 0.001
Surgical patient 0.40 0.33-0.49 < 0.001
Intercept 0.0013 0.0008-0.0021

Kollef Chest 1999



Infections graves
Pronostic = adequation

Il inappropriate
[0 appropriate

n p value
Pneumopathies preu oy | 1381 @ <.0001
Intra-abdo 1Al 1041 8- <.0001
[
Peau-tissus mou  sst gy 344 == <.0001
Urinaires uti 499 o <.0001
KT cri- 205 o <.0001
Bactériémies pbi F | 236 —e— <.0001
0 20 4 6 8 1 10 100
survival (%) odds ratio

Kumar Crit Care Med 2006



Infections graves
La strategie classique

Antibiothérapie large spectre selon :
foyer/gravité
écologies
service/institution/pays
FdR

= pari microbiologique

Prélevements
diagnostics

Adéquation?



Adequation
Un pari...tricher?




Adequation

(tres) large spectre

Infections nosocomiales graves, BGN = 74%

(a)100

Profil
d’ATB
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Vogelaers Int J Antimicrob Agents 2010



Adequation
(tres) large spectre

Méme en tenant compte des facteurs de risque de multirésistance

(b)100
90 p=0.021 |
80 % appropriate
or adequate
70 empiric therapy
60 -
50 4
40 -
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20 -
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0 - T
Group 1(r=13) Group 2(r=34) Group 3 (n=31)
« Anti-BLSE » « Anti-Pyo » « communautaire »
+ (PIP/TAZ=x...)
« Anti-Pyo » (CAZx£..))
(MER=*...) (CIPx...)

Vogelaers Int J Antimicrob Agents 2010



Adequation
Meropeneme pour tous?

Réponse clinique

Study MEM IMI + CIL RR {fixed) Weight RR (fixed)
or sub-category n'l niN 95% CI Yo 95% Cl
Hara 1992a 13713 6/8 - - 0.80 1.33 [0.B3, 1.99]
Hara 1992b 26/41 30/41 = 3.22 0.87 [0.54, 1.17]
Sartoretti 1992 73/83 75,84 —_l— g.01 0.99 [0.88, 1.10]
Brismar 1995 89/94 78/81 9.01 0.98 [0.92, 1.05]
Cox 1985 85/95 66,/B2 +—u— 7.62 1.11 [0.98, 1.26]
Geroulanos 19495 69 /B2 71/88 — e 7.36 1.04 [0.91, 1.20]
Hamacher 1995 45,51 42 /46 — ] 4.7%8 0.97 [0.85, 1.11]
Morandini 1995 1027112 87,101 - — 9.83 1.06 [0.96, 1.17]
Tallarigo 1995 78/8B0 72/B1 — . 7.69 1.10 [1.01, 1.19]
Colardyn 1998 42/46 39/60 —_— i.64 1.40 [1.14, 1.73]
Vogel 1996 43/49 45 /50 — . 4.79 0.98 [0.85, 1.12]
(Garau 1997 33/42 30742 _ 3.22 1.10 [0.86, 1.41]
Hartenauer 1997 16717 22725 —_— 1.91 1.07 [0.89, 1.29]
Tonelli 1997 26/27 26,/27 — 2.79 1.00 [0.90, 1.11]
Bodman 1999 1617 2225 — 1.91 1.07 [0.89, 1.29]
Pozzi 1999 35540 35,742 — 1.78 1.05 [0.89, 1.23]
Kuo 2000 12715 3/12 = 1.07 1.07 [0.71, 1.61]
Verwaest 2000 49,73 44 /73 —_— 4.73 1.11 [0.87, 1.42]
Hou 2001 I0/37 32/318 _ 1.39 0.9 [0.7E, 1.19]
Song 2001 28730 27730 — 2.90 1.04 [0.89, 1.21]
Hou 2002 52/ /el 53/62 — .65 1.00 [0.86, 1.15]
Romanelli 2002 20/26 17724 = 1.90 1.09 [0.7B, 1.51]
Total (95% CI) 1131 1122 ‘ 100.00 1.05 [1.01, 1.08]
Total events: 983 (MEM), 929 {IMI + CIL)

Test for heterogeneity: Chif = 22.51, df= 21 (p=0.37), F= 6.7%

Test for overall effect: Z= 2.67 (p = 0.008)

05 07 1 15 2
Favours IM| + CIL  Favours MEM

Edwards Curr Med Res Op 2005



Adequation

Meropeneme pour tous?

Sepsis sévere

5607 Patients assessad for eligibility

Choc septique
40% pneumonies
40% Intra-abdo
50% BGN

50% nosocomial

5007 BExcluded
4386 Did not mest inclusion criteria
488 Met inclusion criteria
80 Declined to participate
63 Participated in another clinical trial
345 Other reasons
133 Other reasons

600 Randomized

298 Randomized fo meropenem alone
25 Bacluded (delayed infonmed consent

302 Randomized to moxifioxacin and meropenem
24 Excluded (delayed informed consent

not obtained) not obtained)
1 Did not receive intenvention as 3 Did not receive intervention as
randomized randomized

11 Lost to follow-up at day 90
4 |Lost to follow-up as of day 28
6 Discontinued intervention
3 Withdrew informed consent
2 Inadequate therapy
1 Due to towicity or serious adverse event

6 Lost to follow-up at day 20
2 Lost to follow-up as of day 28
11 Discontinued intervention

7 Inadequate therapy
4 Due to toxicity or sefous adverse event

t

}

273 Included in intention-to-treat population

252 Included in analysis of primary end point
21 BExcluded (not evaluable due to incomplete data)

278 Included in intention-to-treat population

256 Included in anahysis of primary end paoint
22 BExcluded (not evaluable due to incomplete data)

Brunkhorst JAMA 2012




Adequation
Meropeneme pour tous?

Sur défaillances d’organe (SOFA score)

Cwerall survival in intent-to-treat analysis

A0 Moxifloxacin and meropenem
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Log-rank P= .42

'::I. I I I I I I 1
0 14 28 42 o6 70 84 a8

Study Day

Mo. of patients at risk
Meropenem alone 2/ 22 Mi 183 188 184 1789
Moxifloxacin and meropenem 276 224 210 193 186 180 177

Brunkhorst JAMA 2012



Adequation
Meropeneme pour tous?

Adjusted effect on
resistance to

Antibiotic exposure antibiotic (95% Cl) P

Fluoroquinolone 4.0 (2.5-6.5) .001
Third-generation cephalosporin 3.5 (2.4-5.1)° <.001
Ampicillin-sulbactam 2.3 (1.2-4.1)° .008
Imipenem 5.7 (3.7-8.7)° <.001

Harbarth CID 2001



Quelles pistes ?

Associations

Optimisation PK/PD

|dentification rapide

Désescalade précoce

Prelevements de surveillance
Adaptation aux souches multirésistantes

Traitments non-antibiotiques



Associations

Associations vs. monotherapies

2446 chocs septiques
Mono vs. associations

100

75

% Surviving

==' Combined Therapy
— Monotherapy

Log-rank p-value: 0.0002

Combined 1223
Therapy

Monotherapy 1223

1077

1046

10 15 20

Days
996 937 895
939 BET 826
Mumber at risk

25 28

881 868
a0 7o

Kumar Crit Care Med 2010



Associations

Associations vs. monotherapies

2446 chocs septiques
Mono vs. associations

# deaths/total (%)

MT CT I HR (95%Cl) p value

GAS 17145 (37.8%) 15/50 (30.0%) —T— 0.81 (041-183) .56
non-GAS strep  16/33 (48.5%) 930 (30.0%) —— 0.56 (0.25-1.27) .16
viridans strep 10/30 (33.3%) 11/30 (36.7%) L [ 1.19 (0.51-2.81) 68

5. preumoniae o5M141 (39.0% ) 35M141 (24.8%) ——t 0,58 (0.38-0.88) .0

S. aureus 58/139 (41.75) 41/128 (32.0%) D—O-il 071 (0.48-106) .10
Enterococcus sp 9/29 (31.0%) 14/30 (46.7% ) L I @ | 1.58 (0.68-3.61) .30

all gram + 167/418  (39.9% ) 12610 (30.7%) ".'|| 0.73 (0.58-092) .008
E. coli 126/373 (33.8% ) 110/386 (28.5%) .'.+ 0.82 (0.64-1.068) .14
Klebsiella sp 46/144 (31.9%) 35M139 (25.2%) o 077 (0.50-1.20) .25
Entercbactersp ~ 23/56 (41.8%) 17/51 (33.3%) li 0.75 (0.40-1.40) .36
other EB 19/67 (28.4%) 1871 (254) 0.88 (0.46-167) .69

all EB 214/639 (33.5% ) 180/647 (27.8% ) B 0.81 (0.66-0.99) .04
Ps. aeruginosa  45/102 (44.1%) 35/98 (35.7%) —8 078 (0.50-1.21) .27
Hemophilus sp 11132 (34.4%) 7131 (22.5%) bt 0.61 (0.24<157) .30
other non-EB 522 (227%)  5/25 (20,0%) . 0.81 (0.23-1.80) ,74

all non-E8 B61/156  (39.1% ) 47/154 (30.5%) - 0.74 (0.51-1.09) .12

[ all gram - 277/804 (34.5% ) 229/813 (28.2% ) Fﬁ] 0.79 (0.67-0.84) .009 |
0.1 1 10

Hazard Ratio

Kumar Crit Care Med 2010



Associations

Associations vs. monotherapies
2446 chocs septiques
Mono vs. associations
# deathshtotal ( %)

B-lactams 339/930 ( 37.3%) | HR ( 95% CI) p value
+AG 107/359 (29.8% . 0.79 (0.640.99 .04
+FQ 116419 (27.7% HIHI 0.72 {0.58-0.89  .002
+MLICL 357142 ( 24.7%) —— | 0.63 ( 0.45-0.89) .01
+other 2/8 { 25.0%) *—1 0.62 (0.16-251) .51

Vancomyein 32182 (39.0%) |
+AG 23/63 ( 36.5%) |—q|—| 0.93 (0.54-1.58) .78
+FQ 317 ( 42.9%) & 4 1.27 (0.39-4114) .69
+MLICL 275 ( 40.0%) * 1 1.01 (0.244.29 .98
+other 2/8 ( 25.0%) . : 0.56 (0.14-2.38 .43

FQs 14/50 ( 28.0%) |
+AG 8/41 (19.5% R 0.68 (0.28-1.61) .38
+MLICL 412 (33.3% | | o i 1.30 {0.43-3.949  .B5

All primary drugs  444/1223 ( 36.3%) :
+AG 163/526 (31.0% | 0.83 (0.70-0.89)  .D46
+FQ 156/558 (28.0%) o | 0.73 (0.61-0.88 .0009
+MLICL 451180 ( 25.0%) ——| 065 (0.48-0.89  .006

0.1 1 10

Hazard Ratio

Kumar Crit Care Med 2010




Associations
Associations vs. monotherapies

# deathsitotal ( %)

MT CT HR (95% C) p value

p-lactams 3397930 (36.5%) 260/928 (28.0%) I-'-I: 0.73 (0.62-0.86) .0002
penicillins 142/391 (36.3%) 118400 (29.5%) H 0.79 (0.62-1.00 .05
penicillinfampicillin 27162 (43.6%) 2271 (31.0%) |—0J|-4 0.68 (0.39-1.20 19
anti-staph penicillin 19/40 ( 47,5%) 11/36 (30.6%) —&—H 056 (0.27-1189 .13
B-lactamfinhibitor 96/289 (33.2%) 85/293 (29.0%) H!-i 0.85 (0.64-1.149 .28
cephalosporins 196/538 (38.6%)  139/511 (26.6%) |-l-|| 069 (0.55-0.85 .0007
1st gen ceph 821 (28.1%) 1118 (5.69%) ¢ * 0,12 (0.02-099 .049
2nd gen ceph 23/60 (38.3%) 10/62 (16.1%) —e—| 0.38 (0.18-0.81) .01
non-Ps 3rdgen ceph 1137339 (33.3%) 831332 (25.0%) 0.71 (0.54-0.99 02

anti-Ps 3rdidth gen ceph 531119 ( 44.5%)

carbapenems
vancomycin

fluoroquinolones

macrolide/clindamycin

56/154 ( 36.4%)
32/82 (39.0%)
14/50 (28.0%)
36 (50.0%)

48116 (41.4%)
52/152 (34.2%)
27i76 (35.5%)
16/60 (25.0%)

0.89 (0.60-1.31) 54

089 (0.53-1.49 66
0.90 (0.44-1.87 79

1/6 (16.7%) ¢

i 0.30 (0.03-2.89 .30

0.01

o
|—1'—| 0.95 (0.851.29 BT i
—a—

|

]

}

1

0.1 10

Hazard Ratio
Kumar Crit Care Med 2010



Optimisation PK/PD

Optimisation modes d’administration anti-BGN

Perfusion “étendue” PIP/TAZ (sur 4h/8h)
infections a P. aeruginosa (50% pneumopathies)

Overall
APACHE Il <17 saioy APACHE Il 217
14-day mortality: 11.9% -
\Median LOS (range)®: 20 (3-159) day/
//'
APACHE Il =17 APACHE Il 217
14-day mortality®: 5.2% Difference in 14 day mortality{ P = .001 14-day mortality®: 21.5%
= b 1
Median LOS (range)®": Difference in median LOS: P= 02 | Median LOS [mngﬂ}a'bi
18 (3-159) days gt T 27.5 (3-131) days
Extended Infusion Intermittent Infusion Extended Infusion Intermittent Infusion
n=61 n=41 n=38
14-day mortality: 6.6% 14-day mortality: 3.7% 14-day mortality®: 12.2% 14-day mortality™: 31.6%
Median LOS (range)®: Median LOS (range)™: Median LOS (range)®©: Median LOS (range)™*
18 (4-159) days 18 (3-144) days 21 (3-98) days 38 (6-131) days
. Difference in 14 day mortality: P = .5 Difference in 14 day mortality: P = .04 .
Difference in median LOS: P= 5 Difference in madian LOS: P = .02 .

Lodise CID 2007



Optimisation PK/PD

Optimisation aminosides : premier pic

Pneumopathie BGN sous aminosides

Probability of Resolution

1.
09 |
0.8 |
07 |
06 |
05 |
04 [
0.3 [
0.2 |
01 |

N

(7

5 Probabilité de succeés a J7 de 90%
si Pic/CMT > 10 dans les 48 premiéres
heures

0

First Cmax/MIC

Kashuba AAC 1999



Optimization PK/PD
Optimisation aminosides : pic/dose

74 patients de réanimation
Cible 8 x CMI Enterobacteriaceae / P. aeruginosa (S<8, R>16 microg/mil)

Pic> 64ug/mml
Regimen Peak >64 pg/ml Cin =5 pg/ml
n (%) n (%)
15 mag/kg TBW 71(9) 29 (39)
25 mg/kg TBW 50 (72) 39(52)
30 mg/kg TBW 59 (79) 43 (58)
25 mg/kg IBW 35 (47) 39(52)
25 mg/kg DW 42 (56) 39(52)

25-30 mg/kg POIDS REEL!

Taccone Crit Care 2010



|dentification rapide
E-tests directs = 24h?

Sensibilités sans identification
6 E-tests directs sur boites d’échantillons

E-test group

Control group

Qutcome (n = 167) (n = 83) P
Fever, mean days = SD 4.61 + b.06 7.84 + 6.24 <.01
Antibiotic therapy, mean days = SD 16.72 + 9.47 18.92 + 10.92 12
Defined daily doses of antibiotic therapy, mean = SD 31.43 + 2447 4272 + 3413 .01
Median cost, in €, of antibiotic per episode (IQR) 666 (236-1360) 984 (437-1601) .03
Percentage of adequate days of antibiotic therapy 95.22 76.26 <.01
Percentage of adequate defined daily doses of antibiotic therapy 91.28 68.26 <.01
Clostridium difficile—associated diarrhea, no. of patients (%) 3 (1.8) g (9.6) <.01
Median no. of days on mechanical ventilation from VAP diagnosis (IQR) 8 (3-19) 12 (6-21) .04
Délai moyen 1,4 4,2]

Rendu sensibilité

Bouza CID 2007



|dentification rapide

Vitek®-2 = 9h?

Length of time (hours)

25

20 4

15 4

10

P<0.001

Wound and abscess

P<0.001

Blood
Specimens

Control

B Intervention

P<0.001

Urine

Galar Eur J Clin Microbiol Infect Dis. 2012



|dentification rapide
Vitek®-2 = 9h?

Patients de Maladies Infectieuses

Index-positive culture Group Descriptive Conventional Hospitalization
parameters Unit (days)

Wound and abscess specimens  Control (n=107) Median (IQR) 11.3 (7.1-17.0)
Intervention (n=136) Median (IQR) 8.3 (4.6-15.9)
p-valuch <0.05

Blood specimens Control (n=56) Median (IQR) 17.0 (6.4-28.0)
Intervention (n=355) Median (IQR) 16.0 (7.6-22.7)
p-valu e” 0.682

Urine specimens Control (n=40) Median (IQR) 13.3 (6.5-16.4)
Intervention (n=230) Median (IQR) 9.5 (6.7-11.6)
p-vahie® <0.05

Galar Eur J Clin Microbiol Infect Dis. 2012



|dentification rapide
PCR = 6h?

436 patients traités pour sepsis
117 pathogeénes identifiés

BC+
Episodes

PCR+
Episodes

FCR

ol

59 (34 -465])

253 [11.4-31.4]

Episodes with modifications of initial
empiric antimicrobial treatment

Lehmann Crit Care Med 2009

Tran Surgery 2012




|dentification rapide
Spectrometrie de masse (MALDI-TOF) = 20 min?

Identification conventionelle
Time (h)
0 10 20 30 40 50 a0 70

B. fragilis [ ]
E. cloacae -
E. eodi =

H. influenzae | [ | MAL D I -TO F

K. oxvioca "
. ——— 20 minutes
A preamonicoe —a
N. gonorrhoeae n
F. mirabilis |
F. aeruginosa —_—a—
S, marcescens ]
5. maitophilia L

Buchan J Clin Microbiol



Désescalade
Faisable

22% de 398 PAVM

45 — 42.6

Mortality % 25—

De-escalated  No Change Escalated I
(n=88) (n=245) (n=61)

Kollef Chest 2006



Désescalade
Procalcitonine ?

Guidelines for starting of antibiotics*

!

v

v

v

Concentration
<0-25 pg/L

Antibiotics strongly
discouraged

Concentration =0-25
and <0-5 pg/L

Antibiotirsﬁdiscouraged

Concentration =0-5
and <1 pg/L

Antibiotics encouraged

Concentration =1 pg/L

Antibiotics strongly
encouraged

v

v

If blood sample taken for calculation of procalcitonin concentration at early stage of episode,
obtain a second procalcitonin concentration 6-12 h later

Guidelines for continuing or stopping of antibiotics

'

v

v

v

Concentration
<025 pg/L

Stopping of antibiotics
strongly encouraged

Decrease by 280% from
peak concentration,

or concentration

=0-25 and <0.5 pg/L

Stopping of antibiotics
encouraged

Decrease by <80% from
peak concentration,
and concentration

=05 pg/L

\

Continuing of antibiotics
encouraged

Increase of concentration
compared with peak
concentration and
concentration =0-5 pg/L

v

Changing of antibiotics
strongly encouraged

Bouadma Lancet 2010




Surveillance

Strategie alternative :

surveillance microbiologique

Prélevements
de « surveillance
microbiologique »

pari ciblé = ATBttt adaptée
au dernier prélevement +

Prélevements
diagnostics

Adéquation?



Surveillance
Prelevements de surveillance microbiologique

Surveillance colonisation tracheale X 2/sem ou anale x 1/sem

VAP cases (n = 27)
Pathogen predicted by previous colonization (n = 22)

Adequate therapy 20 (919%)
[nadequate therapy 2 (9%)
Pathogen not predicted by previous colonization (n = 5)
Adequate therapy 2 (40%)
Inadequate therapy 3 (60%)

BSI cases (n = 54)
Pathogen predicted by previous colonization (n = 42)

Adequate therapy 36 (86%)
Inadequate therapy 6 (14%)
Pathogen not predicted by previous colonization (n = 12)
Adequate therapy 6 (50%)
Inadequate therapy 6 (50%)

Papadomichelakis Intens Care Med 2008



Adaptation/MR
Tigecycline

Tigecycline Control Weight Odds ratio (95% Cl)

Events Total Events  Total

Complicated intra-abdominal infection

Oliva et al (2005)% 303 408 317 309 137% —&— 075 (0-54-1-04)
Fomin et al (2005)"° 336 393 339 401 Q7% T i T 1-08 (0-73-159)
Towhgh et al (2010)% 145 228 155 220 34% —— 073 (0-49-1-09)
Chen et al (2010) 78 97 88 98 2.2% . 0-47 (0-20-1-06)
Subtotal 862 1126 899 1118 35.0% E- 0-79 (0-61-1-02)

Heterogeneity: T'=0-02; y'’=4-25, df=3 (p=0-24); '=29%
Test for overall effect: 7=1-80 (p=0-07)

Hospital-acquired pneumonia
Freire et al (2010)® 276 440 290 429 18.9% —— 0-81 (0-61-1-07)
Heterogeneity: not applicable

Test for overall effect: 7=1-51 (p=0-13)

Total 2304 3082 2327 2971 100-0% & 0-82 (0-73-0-93)
Heterogeneity: T'=0-00; y’=8-46, df=10 (p=0-58); F=0%
Test for overall effect: 7=3-16 (p=0-002) | |

I
Test for subgroup differences: y?=3-89, df=5 (p=0-57); P=0% 2 05 1 2 >
Favours control Favours tigecycline

Tasina Lancet ID 2011
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Tigecycline

TYGACIL Risk Difference*

cSSS 12/834 14 61813 07 0.7 (0.3, 1.7)
clAl 4211382 30 3171393 22 0.5 (0.4, 2.0)
CAP 120424 25 11/422 26 0.2 (-2.0, 2.4)
HAP BRIM4ET 141 STI4ET 122 1.9 (24, 6.3)
Mor-\APs 410336 122 421345 12.2 0.0 (4.9, 4.9)
AP 25131 19.1 151122 12.3 B.8(-2.1,15.7)

VAP+bacteremia 9/18 50% 1/13 71.7%

DFI Tra53 1.3 3ra0a 06 0.7 (0.5, 1.8)

Overall Adjusted 1503783 4.0 110/3646 3.0 06(0.1,1.2*=

Tasina Lancet ID 2011
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Moxifloxacine

Infections Intra-abdo compliquées

Odds Ratio Odds Ratio
Study or Subgroup Comparator t  M-H, Fixed, 95% ClI M-H, Fixed, 95% ClI
Malangoni2006 PIT/TAZ AMOX/CLAV 1.11[0.68, 1.82] .
NCT004927262011 ETP 0.60 [0.35, 1.04] — &
Solomkin2009 CTRX/MTZ 0.34[0.13, 0.87] =
Weiss2009 CTRX/MTZ 0.91 [0.58, 1.43] —
Total (95% CI) 955 979 100.0%  0.80[0.61,1.04] .
Total events 817 860
Heterogeneity: Chi2 = 6.21, df = 3 (p = 0.10); 2 = 52% | | | | | i
eneey I i 01 02 05 1 2 5 10

SRS R O = = Favours other antibiotics Favours moxifloxacin

Mu Int J Clin Pract 2012
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Doripéneme

* Infections intra-abdo n=476
« Peu graves (appendicites cholecystites)
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mITT ME

Mais 25% des P. aeruginosa/A. baumannii carbapénemes-R
Restent S au Doripéneme

Lucasti, Clin Ther 2008
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Doripéneme

Phases lll Infections Intra-Abdo compliquées ou PAVM a P. aeruginosa

Doripenem Comparator Difference 95% Cl
n/N (%) n/N (%) (%) (%)
Clinical Success at TOC for Subjects with P. aeruginosa at Baseline Who Received Adjunctive Antipseudomonal Therapy
clAlI*
miTT 79 77.8 2/4 50.0 27.8 —28.2, 83.8
ME [ 100.0 2/3 66.7 33.3 —20.0, 86.7
CE 7 100.0 2/3 66.7 33.3 —20.0, 86.7
NPNAP}
miTT{ 18/32 56.3 13/40 325 23.8 1.3, 46.2
ME 18/24 75.0 13/30 43.3 3.7 —8.2, 451
CE 18/24 75.0 13/23 56.5 18.5 —8.2, 451
Clinical Success at TOC for Subjects with P. aeruginosa at Baseline Who Did Not Receive Adjunctive Antipseudomonal Therapy
clAl*
miTT{ 30/38 78.9 24/31 774 1.5 —18.1, 21.1
ME 27/34 79.4 23/29 79.3 0.1 —20.0, 20.2
CE 28/35 80.0 23/29 79.3 0.7 —19.1, 20.5
NPVAP
miTT 13/20 65.0 6/18 33.3 3.7 1.5,61.9
ME 1314 92.9 6/10 60.0 32.9 —0.4, 66.1
CE 13114 92.9 6/10 60.0 32.9 —0.4, 66.1

Jenkins Curr Med Res Op 2009
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Ertapeneme

Infections Intra-Abdo compliquées

Study Ertapenem Other antibiotics OR (fixed) Woeight OR (fixed) Voar
or sub-category N n'N 95% CI % 95% Cl

Yellin et &% 91/104 86/108 S 7.35 1.79 [0.85, 3.78] 2002
Solomkin et al.*' 247/311 232/304 —+ — 33.66 1.20 [0.82, 1.75] 2003
Mavarro at al.™ 206/221 2021217 9.64 1.02 [0.49, 2.14] 2005
Dela Pena et al'® 145/178 155/183 19.75 0.79 [0.46, 1.38] 2006
Namias et al.’® 119/189 114/187 29.59 1.09 [0.72, 1.65] 2007
Total (95% CI) 1003 909 100.00 1.11 [0.89, 1.30]

Total events: 808 {ertapeznem}, 789 (other antibinﬁcsg
Test for heterogeneity: y =3.21,df =4 (P=0.52), I"' = 0%
Test for overall effect: £ = 0.92 (P = 0.36)
01 02 05 1 2 5 10
Favours comparators  Favours ertapenem

Falagas Aliment Pharmacol Ther 2008
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Colistine : synergies in vitro

Tableau 2  Synergies in vitro.
In-vitro synergy.
Farmulation Synergie Pathogéne Souches Souches 5 Etude Méthode
de colistine testes in) (%)
Colistine Rifampicine A. baurmarnii 13 85 Hogg et al., 1998 [75] Echiquier
Colistine Rifampicine A. baurmarnii 3 80 Timurkaynak Echiquier
et al., 2006 [76]
Colistine Rifampicine A baumnannii 100 Li et al., 2007 [77] Echiquier
Colistimethate Rifampicine A. baumamnii b 100 Giamarellos-Bourboulis Courbes de
et al., 2002 [78] bactéricidie
Colistimethate Rifampicine A. boumannii & 100 Song et al., 2007 [79) Courbes de
bactéricidie
Colistine Rifampicine P aeruginosa 5 40 Timurkaynak Echiquier
et al., 2006 [76]
Colisting Rifampicine B geruginosa 7 14 Timurkaynak Echiquier
et al., 2006 [76]
Colistine Rifampicine P oeruginoso 7 14 Tascini et al., 2004 [B0] E'dTiq,.rier
Colistimethate Rifampicine P geruginosa 17 12 Glamarellos-Bourboulis Courbes de
et al., 2002 [81] bactéricidie
Colistine Rifampicine P aeruginosa 2 100 Tascini et al,, 2004 [80] Courbes de
bactéricidie
Colistimethate Rifampicine 5. maltophilia 24 63 Giamarellos-Bourboulis Courbes de
et al., 2002 [82] bactéricidie
Colistimethate Cotrimoxazole 5. maltophilfa 4 42 Glamarellos-Bourboulis Courbes de
et al., 2002 [82] bactericidie
Colistine Méropenéme A, boumarnii 5 60 Timurkaynak Echiquier
et al., 2006 [76]
Colistine Azithromycine A. baurmarnii 5 60 Timurkaynak Echiquier
et al., 2006 [76]
Colistine Minocycline A, baurmarnii 13 91 Tan et al., 2007 [B2] Courbes de
bactéricidie
Colistine Imipénéme K. pneumoniae 42 50 Souli et al., 2009 [34] Courbes de
{ViM-1) bactéricidie

Kipnis Antibiotiques 2010
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Rifampicine

Ehe

rifampicine

polymyxin inserts and disrupls inner

Velkov J Med Chem 2010
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Colistine : etudes comparatives

Tableau 4 Etudes comparatives.

Comparative studies.
Auteur, année, référence Patients Pathologies mono/assoc  Pathogénes Dose de colisméthate et Durée (j) lssue du traitement mono
(m) (%) mono/ assoc (%) comparateurs VETSUS as550C
Conway et al., 53 Poussées de P. aeruginosa Colisitne 2 M UI/8 h en 12 Amélioration et résolution
1997 [121] bronchopneumopathie monothérapie (n = 36) vs Colistine clinique chez tous les
chez des patients atteints 2 M UI/8 h avec un autre patients. Mormalisation CRP :
de mucoviscidose et antibiotique sur antibiogramme 58,3 % vs 84,5 % (p < 0,05)
colonisés par P. aeruginosa (aztreonam, azlocillin, Amélioration VEMS : 0,12
piperacillin, ceftazidime, (—0,06 20,29) vs 0,6 (0,4 to
imipinem, ou ciprofloxacin) 0,8) (p < 0,01) Amélioration
(n = 35) signifiactive du poids en
association : +1,52 kg
(p<0,01) NS en
monotherapie +0,36 kg
(p=0,16)
Garnacho-Montero 35 PAVM A. baumanii Colistine 2,5-5,0 mg/kg/j en 14,7 + 4,1 Gueérison clinique 57 % dans
et al., 2003 [109] 3 injections (n=21) vs Imipénéme  (10—21) vs les deux groupes
2-3g/j (n=14) 13,2 + 4,2 Mortalité : 61,9 % vs 64,2 %
(10—21) (NS) Mortalité attribuable
PAVM : 38 % vs 35,7 % (NS)
Reina et al., 2005 [131] 185 PAVM (53 %/66 %) A. baumannii Colistine 5 mg/kg/j en 3 injections 13 +5 Guerison clinique a j6 15 % vs
(65 %/60 %) (n = 55) vs non-colistine (n = 130) 17 % (NS) mortalité 29 % vs
P. aeruginosa carbapénémes (81 %) 24 % (NS)
(35 %/53 %)
Falagas et al., 71 Pneumonie (42,9 %/ A. baumannii Colistine 4,6 +2,3MUl/j (n=14) 14,2+7,3 Guérison clinique 85,7,% vs
2006 [124] 40,4 %), urinaire (28,6/ (29 %/55 %), vs colistine 5,5 +2,2 M Ul/ vs 18 68,4 % (p=0,32) Mortalité
5,3 %), intra-abdomniale P. geruginosa j + méropénéme 4,8 + 1,6 g/j hospitaliére 0 % vs 36,8 %
(14,3 %/8,8 %), (53 %/27 %), (n=57) (p=0,007)
spondylodiscite (7,1 %/ K. pneumoniae
1,8 %), parties molles (0 %/ (12 %/12 %),
5,3 %), bactériemie (7,1%/ 5. maltophilia
28,1 %), cathéter (0 %/ (6 %/0 %),
8,8 %), probabiliste (0 %/  E. cloacae
1,8 %) (0 %/1,7 %),
E. coli (0 %/1,7 %)
Kallel et al., 120 PAVM appariees A. baumannii 6 colistine 6 M Ul en 3 injections 9,5+ 3,8 (5—22) Guérison clinique 75 % vs
2007 [132] (51,7 %/61,7 %) (n = 60) vs imipénéme 2 g/j en vs 8,9+28 71,7 % ( p= 0,68) Mortalite en
P. aeruginosa 4 injections (n = 60) (5—20) réanimation 41,7 % vs 35 %

(41,4 %/38,3 %)

Kipnis Antibiotiques 2010

(p=0,45) et hospitaliere
41,7%vs383% (p=0,7)
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Colistine : etudes comparatives

Rios et al., 61 PAVM A. baumannii Colistine 5 mg/kg/j (n=30) vs 122+5,8vs Mortalite 36,6 % si
2007 [133] (56 %/44 %) imipénéme 2 g/j (n = 11) ou 12,0 £ 6,2 antibiothérapie appropriée vs
P aeruginosa meropeneme 3 g/j (n=19) inappropriee 70,0 %
(50 %/50 %) ( p = 0,014) et appropriée plus
fréequente si carbapenémes
(n =20) vs colistine (n = 14)
(NS)
Trottier et al., M LBA (72,3 %), bactériemie  A. baumanii Colistine 2 M UI/8 h (75,6 %) vs 13+89 Guerison clinique : 75,1 % vs
2007 [126] (16,2 %), culture de antibiotiques adapteés a 69,7 % (NS)
cathéter (6,3 %), urines L*antibiogramme
(1,8 %), site opératoire
(2,2 %) et abces (1,1 %)
Koomanachai 93 Pneumonie (54 %/2), A. baumanii Colistine 5 mg/kg/j en 2 injections 11,9 Amelioration clinique : 80,8%
et al., 2007 [127] bactéeriemie (9 %/7), intra- (91 %/81 %), (n=78, vs 26,7 % (p < 0,001)
abdomniale (5 %/7), P aeruginosa 71 A baumannii + 7 P aeruginosa) mortalité 3 30 j : 46,2 % vs
urinaire (4 %/7), parties (9 %/20 %) vs antibiotiques adaptes a B0 % (p = 0,03) et eradication
molles (5 %/7) et sinusite 'antibiogramme carbapénemes bacterienne 94,9 %) vs 0 %
(1%/7) (6), céfoperazone/sulbactam (3}, (p < 0001)
céfopérazone/
sulbactam + netilmicine (4) et
cefoperazone/
sulbactam + carbapénéme (2}
(n =15 patients
12 A. baumannii + 3 P. aeruginosa)
Hachem 95 Bactériemie (45 %/34 %), P ceruginosa Colistine 5 mg/kg/jen 2 a 20 (5-58) vs Amelioration clinique 52 % vs
et al., 2007 [128] Pneumonie (55 %/47 %), 4 injections (n=31) vs non- 20 (3—120) 31 (p = 0,055)
urinaire (0 %/11 %), site colistine (n = 64) Regression logistique
operatoire (0 %/8 %) multiple : amelioration
clinique colistine vs
autres=29 (IC95%:1,12a
7,6) (p=0,026)
Gounden et al., 64 Bactériemie (31 %/31 %),  A. baumannii Colistine 2 MUI/B h (n=32) vs B(5—13)vs7 Mortalité en reanimation
2009 [111] ECBC/AET (78 %/88 %), tobramycine 5—6 mg/kg/j (n=32) (6—10) M 4%vs21,9% (p=0,54)

écouvillon de plaie
(18,8 %/34,4 %), LCR
(3,1 %/0 %), cathéter
(31 %/28 %), urines
(15,6 %/12,5 %)

Kipnis Antibiotiques 2010

Eradication bactérienne :
50 % vs 55 % (p = 0,79)
Temps d’eradication j3 vs j4
(p=0,46)
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Colistine : études comparatives

Non-randomisée

Risk factor

HR (95% CI)“

all patients, n=495

bacteraemia, n=220

Colistin arm of the study

1.27 (1.01-1.60), P=0.049

1.65 (1.18-2.31), P=0.004

Age”

McCabe score
no fatal disease
ultimately fatal disease
rapidly fatal disease

Independent functional capacity on admission
Hospitalization in medical ward at onset of infection
Mechanical ventilation at onset of infection
Bacteraemia

SOFA score at onset of infection®

Albumin at onset of infection®

1.03 (1.02-1.04), P<<0.001

0.53 (0.38-0.73), P<0.001
0.65 (0.47-0.90), P=0.001
reference

0.80 (0.62-1.05), P=0.104
1.56 (1.19-2.05), P=0.001
not significant

1.37 (1.08-1.73), P=0.008
1.13 (1.09-1.18), P<0.001
0.79 (0.62-0.99), P=0.049

1.02 (1.01-1.04), P<0.001

not significant

not significant

2.37 (1.61-3.50), P<0.001
1.44 (0.95-2.18), P=0.085
not relevant

1.12 (1.05-1.18), P<0.001

not significant

Paul JAC 2010
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Recommandations?

Organism

First-line therapy

Second-line therapy

Empirical therapyb
Monomicrobial infection

Mixed gram-positive and
gram-negative infection

Directed therapy®
ESBL-producing
Enterobacteriaceae

Carbapenemase-producing
Enterobacteriaceae

Multidrug resistant
Pseudomonas aeruginosa

Carbapenem

Tigecycline (not in urinary tract infections)
with or without an antipseudomonal agent

Anti-MRSA agent plus a carbapenem

Tigecycline (not in urinary tract infections)
with or without an antipseudomonal agent

Carbapenems

Piperacillin-tazobactam (low inoculum)

Fosfomycin (oral formulation for simple
urinary tract infections)

Tigecycline

Colistin

Antipsendomonal agent (among carbapenems,
use doripenem or meropenem)

Piperacillin-tazobactam (low inoculum)
Colistin

Anti-MRSA agent plus piperacillin-
tazobactam (low inoculum)
Anti-MRSA agent plus colistin

Tigecycline (not in urinary tract infections)
Fluorogquinolone
Colistin

Fosfomycin (parenteral formulation)

Colistin
Combination therapy

Kanj Mayo Clin Proc 2011
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Recommandations?
Organism Recommended therapy
Pseudomonas aerugincsa Antipseudomonal g-lactam

ESBL-producing Enterobacteriaceae  Carbapenem
Ceftazidime resistant

Enterobacter cloacae Fluoroguinclone, carbapenem, or cefepime
Carbapenem resistant
Acinetobacter baumanni Colistin/polymyxin B, tigecycline, or ampicillin/sulbactam,
depending on susceptibility and location of infection
Stenotrophomonas maltophilia Trimethoprim/sulfamethoxazole plus ticarcillin/clavulanate

Paterson CID 2008



Conclusions

 En attendant
— de vraies nouvelles molécules

— Des vrais adjuvants non-antibiotiques
— « vieilles » molécules/ nouveaux modes d’administration
— Nouvelles techniques d’identification rapide
— Nouveaux biomarqueurs et désescalade?
— « préserver » les carbapénemes

— « explorer » de « nouvelles vieilles » molécules
- Fosfomycine?

- Cefoxitine?





