Carbapenem-Resistant
Enterobacteriaceae



Enterobacteriaceae

A large family of Grarmegative bacteria

~807 95%
Escherichia coli
Klebsiellppneumoniae
Proteus mirablilis

Proteus sppMorganellaspp.,Providenciapp.



Carbapenem Antibiotics

Imipenem, meropenem, ertapenem,
doripenem

retain activity against the chromosomal
cephalosporinasesA(mpC) and extended
spectrum betalactamasesESBL)

found in many grammegative pathogens

Enterobacteriaceae
Klebsiella pneumoniae
Escherichia coli



Carbapenem Resistance

Organisms are likely multidrugesistant
Many different mechanisms

Carbapenemases

carbapenemhydrolyzing betalactamases

Classes A, B, and D are of greatest clinical importance among
nosocomial pathogens

carbapenemaseproducing CRE (CFCRE)
are currently believed to be primarily responsible

Impaired permeability due to porin mutation



Class A Beta-Lactamase

require an activesite serine at position 70
Chromosomallyencoded carbapenemases
SME Berratia marcescemszyme)
NMC (nomnmetalloenzyme carbapenemase)

MI (imipenemhydrolyzing betalactamases)
Plasmidencoded carbapenemases

KPC Klebsiella pneumoniaarbapenemase)
GES (Guiana extended spectrum)




Klebsiella pneumoniae Carbapenemase

(KPC)

The most clinically important of th€lass A
carbapenemases
reside on transmissible plasmids
can be transmitted fronKlebsielldo
E. coli, Pseudomonas aeruginosa, Citrobacter,

Salmonella, Serratia, Enterobacsgp
Inhibited by boronic acid



KPC

~Irst described in a clinical isolate Kf
oneumoniaéen the late 1990s in NortGarolina
KPG2

an enzyme latefound to be identical to the initially

describedKPC
KPG3

differsfrom KPC1/KPC2 by a single amino acid)
KPGpossessing isolates have also been
Increasingly recovered from other regions of the

world




Class B Beta-Lactamase

the metallo-beta-lactamases (MBDs

requirezinc for efficient hydrolysis of betdactams
canbeinhibited by EDTA (an iochelator)
Naturally occurring MBLare chromosomally
encoded

Aeromonasydrophilia Chryseobacteriuspp.,
Stenotrophomonamaltophilia

Acquired MBLs consist of genes encoded on
Integronsresiding on largglasmids

transferable between both species and genera



Metallo-beta-lactamases (MBL5s)

Were Initially described in Japan in 1991
NDM-1 was first described in December 2009

In a K. pneumoniae isolate from a Swedish
patient who had been hospitalized in India



New Delhi metallo-beta-lactamase

(NDM-1)

Firstdescribed in December 2009 in a Swedish
patient hospitalized in India with an infection
due toKlebsiellpneumoniae

The gene is located in a very mobile genetic

element o
Bacteriacontaining NDM1 have tested

susceptible tacolistinor tigecycline

suchsusceptibility may beshort-lived
NDM-1 has also been identifiad

E. coli, Enterobactecloacae
non-Enterobacteriaceagie Acinetobacter




Class D Beta-lactamase

OXAtype enzymes

preferential ability to hydrolyze oxacillin
(rather than penicillin)

variably affected by the betdactamase
iInhibitors

OXA48-type carbapenemases might not
exhibit resistance tahird -generation
cephalosporins (ceftazidime)




Carbapenemase-producing

organisms

Carbapenemasgroducing organisms can
arise from previouslgarbapenemase
negative strains

by acquisition of genes from othdryacteria



Carbapenem Resistance

No phenotypic definition will perform

perfectly in distinguishing betwee@P-CRE
andnon-CP-CRE



Risk factors

Use of broad spectruraephalosporins
and/orcarbapenemsis an important risk
factor for the development of colonization or
Infection with Carbapenemasproducing
organisms

Reportedcarbapenemuse among patients

prior to the isolation oMBL varies from 15 to
/5 percent



Risk factors

trauma

diabetes

malignancy

organ transplantation

mechanical ventilation

iIndwelling urinary or venous catheters

overall poor functional status or severe iliness

received medical care in India and Pakistan
NDM-1



Transmission

to other isolates and genera dfacteria via
mobile genetic element

transposon, plasmid
Patients themselvesintestinal colonization

reservoir for resistanEnterobacteriaceae
person to person transmission

contact
from environment reservolr

Sink,stethtoscope

NDM-1-positive bacteria have been identified in
public water supplies imdia















