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Objectives:

e Recall common MDR isolates and
how these could be identified

* Recall where new antibiotics could be
useful against MDR isolates






Discussing today

 ESBL producing Enterobacterales

« Carbapenem-resistant
Enterobacterales (CRE)

« MDR Pseudomonas aeruginosa






ESBL-producing Enterobacterales

 Any Gm-negative organism has
potential to harbor ESBL genes

— Most prevalent in:
* E coli
« K. pneumoniae
* K. oxytoca
* P. mirabilis



Drug K. pneumoniae Interpretation
MIC (mg/L)

Ampicillin 32
Cefazolin (non- >32
urine)

Cefepime 2
Ceftriaxone < 0.25
Ertapenem <0.12
Gentamicin <1

Levofloxacin <0.12
Piperacillin- >128
tazobactam

TMP-SMZ > 16/304

Resistant

Resistant

Resistant
Resistant
Sensitive
Sensitive
Sensitive

Resistant

Resistant



Evaluating culture results

« CTX-M enzyme are the most
common ESBL in the U.S.

« Usually identified in rapid diagnostic
testing (Biofire) blood ID (BCID2)
 |Isolate iIs resistant (MIC = 2mg/L) to

ceftriaxone — proxy for ESBL
production



Preferred Anbx in ESBL cUTI

TMP-SMX
Quinolones

Carbapenems —resistance or
toxicities preclude other agents

Alternatives:
aminoglycosides



Preferred Anbx for ESBL outside
the urinary system

 Carbapenems

* If hypoalbuminemic (Alb < 2.5 g/dl)
use meropenem or imipenem-
cilastatin






AmpC B-lactamase producing
Enterobacterales

 AmpC B-lactamases are enzymes
produced at basal levels In

Enterobacterales & glucose non-

fermenting Gm-negative organisms
* Increased AmpC production:

— Inducible chromosomal gene expression

— Stable chromosomal gene de-repression

— Constitutively expressed AmpC genes on
plasmids




Which organisms are AmpC
production?

Enterobacter cloacae complex
Klebsiella aerogenes
Citrobacter freundii

Treatment — cefepime, quinolones,
TMP-SMX, aminoglycosides,
tetracyclines



Common B-lactams for inducing
ampC genes

Aminopenicillins

15t generation cephalosporins
Cephamycins

Imipenem






Ambler Characteristics Examples Effective
classification Inhibitors

Class A (serine [3- Penicillinases TEM, SHV, CTX- Tazobactam,
lactamase) Carbapenemases M, KPC vaborbactam,
avibactam,
relebactam

Class B (metallo-  Contain metal ion (Zn) IMP, VIM, NDM
B-lactamase) carbapenemases
inhibited by aztreonam

Class C (serine - Cephalosporinases AmpC Vaborbactam,
lactamase) Resistant to clavulanic avibactam,
acid; intrinsic in certain relebactam

species of Gram-
negative

Class D (serine [3- Oxacillinases; OXA Avibactam

lactamase) carbapenemase



New Delht metallo

Klebsiella pneumoniae :
CarbaplZnemase O]}D{A FIENEE b—lactamase (NDM-
(KPC) carbapenemase 1)
e 2001 — initially * Concerning in * Concerning in
reported in N.C. Europe (France, India, southeast
e Most predominant Spain, Belgtum) Asia
MDR isolate in US * Sporadic cases in

US












Cefiderocol vs. meropenem EI
APEKS-NP study

B cefiderocol M meropenem

- R, DB, phase 3 trial with o
Gm-negative HAP/VAP 12%
« Cefiderocol 2G gq8h over 3h .
« Meropenem 2G g8h over 3h
 Primary endpt: all cause
mortality at D14

8%

6%

4%

2%

Wunderink RG, et al. Lancet Inf Dis 2021;21:213-25. 0%

mortality



Preferred anbx outside urinary
tract for CRE if NDM (MBL)?

Drug Cefiderocol Colistin- Other AA Ceftaz-
based avib+aztre

Enrolled pts (n=33) (n=26) (n=37) (n=215)
Mortality 33 50 13.5 22.3
(7o)

Falcone M, et al. Clin Infect Dis. May 2024;78(5):1111-1119. doi:10.1093/cid/ciad725



MBL-producing Global | Antimicrobial MIC range )

Enterobacterales | 2012- agent (mg/L) susceptible
(n=267) 2015
ATM-AVI 1 <0.015 to 8 100
ATM >128 <0.015to 128 29
Meropenem >8 0.25 to >8 6.4
Cefepime >16 <0.12 to >16 4.9
Ceftazidime >128 0.25 to >128 1.5
Piperacillin- >128 0.5 to >128 6
tazobactam
Amikacin >32 0.5 to >32 57.7
Tigecycline 4 0.06 to 8 89

Levofloxacin >4 <0.03 to >16 29



cIAI vs. VAP/HAP

Enterobacterales: (%)
E coli
K pnenmoniae
E chacae

Tx duration (d)

cIAl clinical cure (toc)%
HAP clinical cure (%)
28-day mortality (%)

298 vs 74

83
12
3

7.8
76

46

4

104 vs 36

73
17
5

8.5
74
42
7



wic

4
16

Amikacin

Cefepime
Ciprofloxacin
Gentamicin
Levofloxacin
Meropenem
Piperacillin-tazobactam

Tobramycin

>16

<1

Interpretation

Sensitive
Resistant
Intermediate
Intermediate
Resistant
Resistant
Resistant

Sensitive






DTR PA (%) 90






Agent KPC-producer NDM-producer DTR-

Pseudomonas

Ceftazidime-avibactam

Ceftolozane-tazobactam

Cefiderocol

Aztreonam/avibactam
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