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Entérobactéries BLSE +

- Les carbapénémes sont le traitement de référence

- Activité des céphamycines
- Fosfomycine et tigécycline et colimycine plutot sensibles

- Resistance naturelle des pénicillines, C1G, C2G, C3G, monobactames, uréidopénicillines

- aminosides : sensible dans 60 a 70% des cas
- FQ sensibles dans 30% des cas

- Céfepime sensible dans 30% des cas
- BL/IBL (sulbactam, tazobactam, clavulanate) sensibles : 20 a 70% des cas



Plusieurs types de bétalactamases

Tableau 1 Béta-lactamines : comportement habituel en fonction du type de béta-lactamase.

PASE BLSE CASE CASE HP CASE SE
Amoxicilline R R R R R
Amoxicilline + AC SR 5 R R R
Ticarcilline R R 5 R R
Ticarcilline + AC S/I/R S S R R
Pipéeracilline R R S R R
Piperacilline + PTZ S/I/R - 5 R R
Cefalotine I/R R R R R
Cefamandole I/R R 5 R R
Cefuroxime S/ R 5 R R
Cefoxitine S 5 R R R
Cefotaxime 5 R 5 R R
Ceftazidime S R 5 R R
Cefépime S R 5 5 R
Cefpirome S R S 5 R
Aztreonam S R 5 R R
Imipéneme S S S 5 5
Meropeneme 5 - 5 5 5
Ertapénéeme S S S 5 5

PASE : pénicillinase ; BLSE : béta-lactamase a spectre élargi/étendu; CASE: céphalosporinase inductible ; CASE HP : céphalosporinase
hyperproduite ou plasmidigue ; CASE SE: cephalosporinase a spectre élargi/etendu; CARB: carbapenemase ; R: résistant ; 5: sensible ;
I: intermediaire ; AC : acide clavulanique ; PTZ : tazobactam.



Alternatives to carbapenems in ESBL-producing Escherichia coli infections

Alternatives aux carbapénemes dans les infections a Escherichia coli producteurs de BLSE

D. Fournier?®, C. Chirouze®. J. Leroy b P Cholley ¢d . Talon®d, P Plésiat?, X. Bertrand *4

2013

Proportion of isolates with indicated MIC (pg/mlL)

Antibiotics <0.03 006 013 025 0.5 1 2 4 8 16 32 64 128 >128
Amoxicillin/clavulanate 8 32 35 19 4 2
Piperacillin/tazobactam 4 20 31 25 14 6

Mecillinam 1m* 26 26 12 8 7 3 4 0 1 2
Temocillin (systemic) 12 49 31 7 1

Temaocillin (urinary) 12 49 31 7 1

Cefoxitine 1 16 48 25 5 2 2 1
Cefotaxime 3* 8§ 2 4 11 23 13 18 12 9
Ceftazidime 5 10 12 17 14 15 9 B 4 5 1
Cefepime 5 4 14 16 27 15 10 5 2 2
Adreonam 1 10 15 21 19 15 12 2 2 3
Imipenem [ 78 12 2 2

Ertapenem 85 10 2 2 1

Tigecycline b 65 18 1

Fosfomycin 97* 1 1 1

Nitrofurantoin 2 19 28 3 8 4 5 |

®
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Cefepime Therapy for Monomicrobial
Bacteremia Caused by Cefepime-Susceptible
Extended-Spectrum Beta-Lactamase—Producing
Enterobacteriaceae: MIC Matters
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Table 2. Multivariate Logistic Regression Analysis of Associations Between Different Variables and 30-Day Mortality in the Definitive
Therapy Cohort

Uniwvariate Analysis Muhivariate Analysis
Wariable Survivors (n = 141) Monsurvivars (n = 37) OR (95% CI) P\alue OR (95% CI) P Value
Age, years (mean = SD) 65.1+17.1 69.7 +16.9 15
Male 78 (55.1) 21 (56.8) 1.06 ((51-2.2) 1.0
Hospital-onset bacteremia 96 (68.1) 31 (83.8) 2.42 (94-6.22) 07 1.46 (.47-4.48) 51
Urosepsis 38 (27.0) 1(2.7) 0.08 (.01-.57) 001 0.18 (.02-1.43) A
Pitt bacteremia score >4 points 85 (60.3) 34 (91.9) 7.47 (2.19-25.49) =.001 5.36 (1.37-20.91) 016
Rapidly fatal underlying disease 9(6.4) 11 {(29.7) 6.21 (2.34-16.47) <.001 4.42 (1.54-12.64) 006

|Deﬁni‘t'we therapy with cefepime 7 (5.0) 10 (27.0) 7.09 (2.48-20.27) <.001 9.93 (2.77-31.91) =<.001




Extended-spectrum -lactamase-producing

Enterobacteriaceae: an emerging public-health concern

Johann D D Pitout, Kevin B Laupland

Typeofstudy  Organisms Infection  Antimicrobial therapy Conclusions Limitations
Burgess  Retrospective  E col, Various Carbapenems, piperacillin- Limited Small number of patients; multiple
etaP Klebsiella spp tazobactam, fluroquinolones A55ESSMENts per patient; investigators
not blinded
Endimiani Retrospective K pneumonioge  Bacteraemia| Imipenem, ciproflacacin GGood response with imipenem; poor response  Small number of patients; potential for
etal with ciproflaxacin biases
Hoeta® Case-control  Ecoli Bacteraemia| Different empirical regimens Higher crude mortality among ESBLS; poor Specific data were not reported on
response with ceftazidime treatment and outcome of patient
subgroups
Kimeta® Retrospective  Kpneumonine  Bacteraemia| Carbapenems, diprofiosxacin, (xood outcome with carbapenems; limited Small number of patients
aminoglycosides numbers for ciprofloxacin and aminoglycosides
Kimetal® Observational Ecol Bacteraemia| Empirical regimenswith Poor outcome with cephalosporins and Small number of patients; investigators
K pneumonine cephalosporins and aminoghycosides | aminoglycosides not blinded
Kang Observational  Ecoli Bacteraemia| Various regimens (empirical and Poor outcome with empirical cephalosporins;  Observational study with conflicting
etal” K pneumoniae definitive) good outcome with ciprofloxacin and results
carbapenems
Paterson  Observational, Kpneumonige  Bacteraemia| Various ood outcome with carbapenems compared . Small number of patients; effect of
etal™  multicentre with non-carbapenem regimens empirical therapy not reported
fanetti  Randomised  Various Mosocomial | Imipenem vs cefepime Superior outcome with imipenem Small number of patients
etal” controlied trial pnieumaonia
leeetal® Retrospective  Kpneumonige  Various Carbapenems, flomasxef Flomoef as effective as carbapenems Small number of patients
Bineta™ Observational CTX-M- Bacteraemia| Imipenem, ceftazidime, Outcomes were similar in the three groups Small number of patients; observational
producing E coli cefoperazone-sulbactam study

Table 3: Clinical studies of antimicrobial therapies and outcomes of infections cavsed by ESBL-producing bacteria




Antibiotic Therapy for Klebsiella pneurmoniae
Bacteremia: Implications of Production
of Extended-Spectrum (3-Lactamases

David L. Paterson,'? Wen-Chien Ko,® Anne Von Gottberg,' Sunita Mohapatra,® Jose Maria Casellas,’
Herman Goossens,” Lutfiye Mulazimoglu? Gordon Trenholme,® Keith P. Klugman,® Robert A. Bonomo,’
Louis B. Rice,® Marilyn M. Wagener,' Joseph G. McCormack,? and Victor L. Yu'

Clinical
Infectious
Diseases

Carbapenem  Noncarbapenem 2003
group group
Variable (n = 42) (n = 29 P OR (95% Cl)
Male sex 28 (66.7) 14/29 (48.3) a5 21 1(0.7-64)
Underlying disease
Neutropenia 31(7.1) 0 (0) 27
Any Immunocompromise 24 (57.1) 7/29 (24.1) 006 4.19 (1.3-14.0)
Renal failure 11 (27.5F° 10 (35.7)° A7 068 1(0.2-2.2)
Any significant underlying disease 33 (78.6) 21 (72.4) b5 1.39 (0.4-4.8)
Underlying source of infection
Preumonia 9(21.4) 7 (24.1) 79  0.86(0.2-3.0)
Intra-abdominal infection 6 (14.3) 10 (34.5) 08  0311001-1.1)
Urinary tract infection 8 (19.0) 2 (6.9) 18  3.21(0.1-15.4)
Wound infection 4(9.5) 11(3.4) B4  29(0.3-256.8)
Other source 71018.7) 2 (6.9) 29 271(05-135)
Severity-of-illness marker
Admission to ICU 15 (35.7) 13 (44.8) 47 071(0.2-2.0)
APACHE Il score, mean = SD 71.7 £ 16 59.2 = 23 16 1.03 (0.98-1.08)
Previous LOS, median days 11.6 15.0 186 0.99 (0.98-1.01)




Type of therapy

All-cause

14-day mortality

Mortality risk factor,
by time after positive

Carbapenem monotherapy
Imipenem
Meropenem
Quinclone monotherapy (ciprofloxacin)
Cephalosporin monotherapy
Cefepime
Ceftriaxone
Cefotaxime
-Lactam/B-lactamase inhbitor combination
Piperacillin-tazobactam
Ticarcillin-clavulanate
Aminoglycoside monotherapy (amikacin)
No active antibiotics

1/27 (3.7}
1/24

0/3

4/11 (36.3)
2/5 (40)
1/2

1/2

0N

2/4 (50)
2/2

0/2

0/2 (0}
711 (63.6)

blood culture results P OR (95% CI)
14-Day mortality
All cause
Carbapenem treatment .017 0.09 (0.01-0.65)
Pitt bacteremia score 073 1.42 (0.97-2.08)
Admission to ICU .23 3.46 (0.46-26.26)
Attnibuted to K pneumoniae
bacteremia®
Carbapenem treatment .013 0.04 (0.002-0.50)
Pitt bacteremia score .095 1.45 (0.84-2.26)
Admission to ICU 32 2.89 (0.35-23.90)
28-Day mortality
All cause
Admission to ICU .005 6.90 (1.78-26.69)
LOS before bacteremia .013 0.97 (0.94-0.99)
Carbapenem treatment .060 0.28 (0.08-1.00)
Attributed to K pneumoniae
bacteremia®
| Carbapenem treatment .001 0.06 (0.01-0.33) |
LOS before bacteremia .019 0.97 (0.94-0.89)
Admission to ICU .085 4.18 (0.82-21.31)

Clinical Infectious Diseases  2003;39:31-7



Antimicrobial

Mortality and delay in effective therapy associated with Chemotherapy
extended-spectrum -lactamase production in Enterobacteriaceae
bacteraemia: a systematic review and meta-analysis

Mitchell J. Schwaber!* and Yehuda Carmelil-2

2007
Delay n effective
BSI episodes Mortality (%) therapy (%)
Reference First author ESBL non-ESBL total ESBL non-ESBL ESBL non-ESBL
12 Schwaber 99 99 198 5 18 b6 7
17 Tumbarello 48 Y 147 52 29 50 2
I8 Marra 56 52 108 i2 15 42 3l
19 Endirmam 9 14 23 33 14 44 14
A Zaoutis 5 105 138 23 13 — —
21 Blomberg 16 83 99 63 40 — —
7 Panhotra 10 16 26 ] 6 — —
23 Kang Wll] tl) 120 30 28 85 5
24 Kim BN 43 113 158 23 20 57 7
25 Du 23 02 85 13 29 26 13
26 Kim YK 45 87 132 21 f — —
77 Borer b 112 118 83 14 — —
28 Ho 50 100 150 18 7 80 y
2 Menashe 26 20 57 50 38 27 i3
30 Pena 49 43 92 33 28 bl 26
3l Ariffin 16 15 31 S0P 13° — —




Community onset Hospital onset

F acteurs d e r|S q ue Risk factors ~ Repeat UTls and underlying renal Longer length of hospital stay; severity of

pathology; previous antibiotics including illness (more severe, the higher the risk); longer
cephalosporins and fluoroquinolones; time in the intensive-care unit; intubations and
previous hospitalisation; nursing-home  mechanical ventilation; urinary or arterial
residents; older men and women; diabetes  catheterisation; previous exposure to

mellitus; underlying liver pathology antibiotics (especially cephalosporins)

Enterobacteriaceae bacteremia: Risk factors tfor ESBLPE
Bactériemie a entérobactérie : facteurs de risque de EBLSE

C. Neulier?®, G. Birgand **"<_ E. Ruppé 9, L. Armand-Lefévre9, I. Lolom?,
Y. Yazdanpanah ®¢, J.-C. Lucet*™° A. Andremont¢

an Medecine et |
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5
2,355 cases of bacteremia mcluding 135 cases of
ESBLPE bacteremia
/ =
r‘_ I - 1
Hegpivo ESBLPE chrtage (2267 Positive ESBLPE carriage (n=85): 2014

21 B4 cases of non- ESBLPE bacteremia {(%6.3%)

§3 cases of ESBLPE bacteremia (3.7%) 16 cases of non-ESBLPE hacteremia {4['9%]

52 cases of ESBLPE bacteremia (59.1%)




Impact of the MIC of Piperacillin-Tazobactam on the Outcome of
Patients with Bacteremia Due to Extended-Spectrum-[3-Lactamase-
Producing Escherichia coli

Pilar Retamar,® Lorena Lopez-Cerero,® Miguel Angel Muniain,® Alvaro Pascual " Jesus Rodriguez-Bano,*°

the ESEL-REIPI/GEIH Group

Bacteremia due to ESBLEC treated with FTZ
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Cefepime, Piperacillin-Tazobactam, and the Inoculum
Effect in Tests with Extended-Spectrum
B-Lactamase-Producing Enterobacteriaceae
KENNETH S. THOMSON* anp ELLEN SMITH MOLAND

TABLE 1. Representative isogenic E. coli strains: standard- and high-inoculum MICs

MIC (pg/ml) of drug at indicated inoculum (CFU/ml)*

Strain  Enzyme  MEM CTT CTX CAZ CRO FEP ATM TZP

L L 1 T L T 1 (1 1 (1 (1S U (A (S 1 A TS i
PAB-Cl4 SHV2 003 003 025 05 16 51216 LAY, 528 =128 8 644 2%
PAB-CS7T SHV-7 003 003 025 1 32 >1024 256 1024 64 =104 8 =128 1024 104[2 &4
PAB-C43 TEM-43 003 006 025 025 0S5 § 64 104 1 R 1 %2 16 128|2 4
PAB-C12 TEM-12 003 006 025 025 025 § 32 512 025 § 4 =128 2 162 8
PAB-CI0 TEM-10 003 003 025 1 2 2256 =104 4 64 4 =128 128 5122 2
PABC4 TEM4 003 003 1 1 32 =104 32 128 32 =104 4 =18 3 64[2 4
PAB-C3 TEM3 003 006 05 05 16 =104 32 25 16 =104 4 =128 16 32[2 4

“ Abbreviations: MEM, meropenem; CTT, cefoteten; CTX, cefotaxime; CAZ, ceftazidime; CRO, ceftriaxone; FEP, cefepime; ATM, aztreonam; TZP, piperacillin-
tazobactam.




TABLE 2. MIC and susceptibility data for non-isogenic E. coli isolates®

Inoculum (CFU/ml MIC* (pg/ml) o s br
(n) and ;nlibinlic} — p— p—— % Susceptible”
10° (19)

Meropenem =(.015-0.06 =0.015 0.03 100
Cefoteten 0.06-2 0.25 1 100
Cefotaxime 0.25-512 2 64 79
Ceftazidime 1-1,024 32 256 32
Ceftriaxone 0.25-1,024 4 128 79
Cefepime 0.25-128 2 16 79
Aztreonam 0.5-128 16 128 47
Pip-Tazo” 1-32 2 8 95
107 (19)

Meropenem 0.03-0.5 0.06 0.12 100 (1/19)
Cefoteten 0.12-16 1 - 100 (4/19)
Cefotaxime 2->1,024 256 =>1,024 21 (17/18)
Ceftazidime 41,024 =1,024 =>1,024 5(11/16)
Ceftriaxone 8->1,024 1,024 =1,024 5 (18/19)
Cefepime 4-=128 =128 =128 5 (18/18)
Aztreonam 4-=1,024 =1,024 =1,024 16 (16/19)

Pip-Tazo 1-1,024 8 1,024 58 (8/19)




TABLE 3. MIC and susceptibility data for K. pneumoniae

MIC* (pg/ml)
Inoculum (CFU/ml) (n) and antibiotic % Susceptible®”
Range 0% 0%
10° (18)
Meropenem =0.015-0.12 0.03 0.06 100
Cefoteten 0.06-2 0.25 1 100
Cefotaxime 0.5-64 4 32 67
Ceftazidime 1-=1,024 256 1,024 11
Ceftriaxone 1-128 - 04 36
Cefepime 0.5-16 4 16 89
Aztreonam 0.5->1,024 64 512 22
Pip-Tazo 2-1,024 8 1,024 67
107 (18)
Meropenem 0.03-4 0.125 4 100 (6/18)
Cefoteten 0.06-32 2 16 90 (6/18)
Cefotaxime 8-=1,024 256 =1,024 5 (18/18)
Ceftazidime 8-=1,024 =1,024 =1,024 5 (6/8)
Ceftriaxone 128->1,024 >1,024 =1,024 0 (18/18)
Cefepime >128 =128 =128 0 (18/18)
Aztreonam 4-=1,024 =>1,024 =1,024 11 (8/12)
Pip-Tazo 4-=1,024 1,024 =1,024 22 (8/14)
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In vitro and in vivo activities of piperacillin-tazobactam and meropenem at
different inoculum sizes of ESBL-producing Klebsiella pneumoniae

. Harada™®, ¥. Morinaga'~, M. Kaku'?, 5. Makamura®, B Unc', H. Hasegawa', K. lumilawa®, 5. Kohno™ and K. ¥anagihara™*
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FIG. 4. Survival and bacteriological examinatons from the in vive study. The inoculum effects were studied in vive using a mouse model of
preumonia induced by ESBL-producing Klebsiella preunonioe at the standard fa, b and €) and high (d, e and f) inocula. Mice were treated with saline
jcontral, filled circles), piperacillin-tazobactam (open dreles) or meropenem (gray circles) according to the pharmacokinetically-designed treatment



iInoculum éleve :
Sepsis
Pneumonies
Arthrites
Infections intraabdo
Abces

Infections sur materiel étranger \
Endocardites, meningites... )




Cas clinique

Fracture prothétique sur prothese totale de hanche et fracture de
I'humérus

Bloc opératoire

Ofloxacine en post op (1U)

Sortie

Hyperthermie au domicile

Sepsis severe : ceftriaxone + lévofloxacine
Epanchement périarticulaire + douleurs locales
HC positives a E coli : tazocilline






Le patient est toujours fébrile apres 48 h de tazocilline

U
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Carbapenems versus alterative antibiotics for the treatment of
bacteraemia due to Enterobacteriaceae producing extended-spectrum
B-lactamases: a systematic review and meta-analysis

Konstantinos Z. Vardakas™, Giannoula S, Tansarlit, Petros 1. Rafailidis! and Matthew . Falagas™3*

2012

Table 3. Summary of RR estimates on mortality of patients with ESBL-positive Enterobacteriacege bacteraemia according to antibiotic comparisons

Definitive treatment Empirical treatment

Antibiotic comparisons Mo, of studies, D/E no. of patients, n/N (%) RR (95% CT), model used no. of patients, n/N (%) RR (95% CI), model used

Appropriate versus NA/11 MA NA 897406 (22) versus 0.64 (0.44-0.88)
inappropriate 1417370 (38) REM (17 44%)
Carbapenems versus 11/13 75/398 (19) versus 0.52 (0.23-1.13) 64/317 (20) versus 0.91 (0.66-1.25)
BL/BLIS 24/118 (20) REM (F 71%) 56/273 (21) FEM (I* 15%)
Carbapenems versus 13711 697373 (18) versus 0.65 {0.47-0.91) 304199 (15) versus 0.50(0.33-0.77)
non-BL/BLIs 64/274 (23) FEM (I* 26%) B5/304 (28) FEM (I° 13%)
Carbapenems versus 18 38/300 (13) versus 0.63 (0.34-1.15) 217164 (13) versus 0.34 {0.19-0.62)
quinolones 13/80 (16) FEM (I* 0%) 24/65 (37) FEM (I° 0%)
Carbapenems versus 1048 397285 (14) versus 034 {0.22-0.52) 19/100 (19) versus 0.51(0.32-0.82)
cephalosporing 400125 (32) FEM (I* 0%) 52/170 (31) FEM (I* 0%)
Carbapenems versus 14/13 89/493 (18) versus 0.80 (0.51-1.26) B4/317 (20) versus 0.76 (0.56-1.02)
all 65/308 (21) REM (I 40%) 141/577 (24) FEM (I” 18%)
BL/BLI versus 10/12 19/64 (30) versus 1.59 (0.83-3.06) 38/193 (20) versus 0.82 (0.48-1.41)
non-BLBLIs 50/202 (25) REM (I 48%) BG/309 (28) REM (I* 53%)




Carbapenems versus alternative antibiotics for the treatment of
bacteraemia due to Enterobacteriaceae producing extended-spectrum
B-lactamases: a systematic review and meta-analysis

Konstantinos Z. Vardakas-2, Giannoula S. Tansarlil, Petros 1. Rafailidis2 and Matthew E. Falagas-3*

- tt définitif par un carbapéneme

- La plupart des études n’étaient pas désignées pour étudier les alternatives

- Pas de données sur les doses administrées et la durée de traitement

- La source de la bactériémies varie (population hétérogene)

- Une bactériémie a K. pneumoniae est plus grave qu’une bactériémie a E coli

- Etudes incluant des infections communautaires, nosocomiales ou associées aux soins
- Dans certaines études on ne sait pas s’il y a eu monothérapie ou bithérapie

- Les patients les plus séveéres ont les carbapénéemes



B-Lactam/B-Lactam Inhibitor Combinations
for the Treatment of Bacteremia Due to
Extended-Spectrum B-Lactamase—Producing
Escherichia coli: A Post Hoc Analysis of

Prospective Cohorts

Clinical
Infectious
Diseases

2012

LN

Jesiis Rodriguez-Baiio,'2 Maria Dolores Navarro,! Pilar Retamar,! Encarnacidn Picon,! Alvaro Pascual,'? and the hivrmo
Extended-Spectrum Beta-Lactamases—Red Espanola de | ion en Patologia Infecciosa/Grupo de Estudio de
Infeccion Hospitalaria Group®

= aALe Ty

Conclusions. These results suggest that AMC and PTZ are suitable alternatives to carbapenems for treating patients
with bloodstream infections due to ESBL-EC if active in vitro and would be particularly useful as definitive therapy,

Table 2. Characteristics of Patients With Bloodstream Infections (BSls) Caused by Extended-Spectrum p-Lactamase—Producing
Escherichia coli, According to Therapy®

Empirical Therapy Cohort Definitive Therapy Cohort
Characteristic BLELl in = 72} Carbapenem (n = 31} F BLELI in = 54} Carbapenem (n= 120 F
Age, median y (I0R) 69 (59-80) 60 (52-78) a° 67 (56-83) 70 (55-78) 3
Male sex 29 (40.3) 11 (35.5) B 34 (63) 70 (58.3) B
—> Mosocomial acquisition 26 (36.1) 24 (77.4) <001 18 (33.3) 67 (55.8) 006
Charlson index, median, (IQR) 2 (1-5) 2 (1-5) i 2.6 101-56) 301-6) 5
Cancer 21 (31.9) 11 (35.5) i 15 (27.8) 43 (36.8) 2
—»  Immunosuppression 5 (6.9) 5(16.1) F 3 (5.6 15 (12.5) N
—> Meutropenia 2 (2.8) 31197 a5 0 7 (5.8) b
—» Urinary ar biliary tract as source 52 (72.2) 18 (58.1) N 42 (77 .8) 79 (65.8) A
—» ICU admission 7 9.9) 267 I° 4 (7.4 18 (15.4) A
—> Severs sepsis o shock at presentation 14 (19.4) 9 (29.0) 2 8(14.8) 32 (26.7) 08

Pitt score, median (IQR) 1 (0-2) 1 (0-2) s 1 (0-2) 1(1-2) 04®



Carbapénemes et bactériémies BLSE +

- Tout le temps en empirique
- Attention aux CMI

- Attention aux sites que I'on veut éradiquer et aux patients que I'on veut traiter
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