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Transplant Patient

« Admission file: XDR K. pneumoniae
« Ptisolated next day
« XDR K. pneumoniae transmitted to 10 more pts
« S to only colistin & gentamicin: PCR = KPC +ve
* Qutcomes:

— 4/5 with bacteremia died

— 1 other died

— 2 had renal failure

— Only 4/11 discharged without renal failure

Michelle Morris, Uni of Miami Hospital, ICAAC 2009
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Substrate Profiles

of -lactamases

* Penicillinase

e Cephalosporinase

e Broad spectrum
« Extended spectrum

e Carbapenemase
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MDROs & Hospital Accreditation Deadlines

+ July 1, 2009 Hospital has plan, resources,
accountabilities, timeline for implementation

Jan 1, 2010
* Risk assessments - MDRO acquisition, transmission

 Education programs for staff, patients, families —
MDROs, prevention strategies

* MDRO surveillance reporting

* Alert system - identify new patients with MDROs
» Assess success of prevention strategies

JCAHO (now TJC) NPSG.07.03.01
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CLSI ESBL Screens

Escherichia coli , Klebsiella
MIC Test

>2 pg/ml for cefotaxime, ceftriaxone, ceftazidime, or aztreonam
>8 pg/ml for cefpodoxime
Disk Test

<22 mm for ceftazidime
<17 mm for cefpodoxime
<25 mm for ceftriaxone

<27 mm for cefotaxime or aztreonam

Proteus mirabilis

MIC Test

> 2 pg/ml for cefpodoxime, cefotaxime or ceftazidime
Disk Test

<17 mm for cefpodoxime < 27 mm for cefotaxime

< 22 mm for ceftazidime




Confirmatory Tests for ESBLs
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CLSI — Klebsiella, E. coli, P. mirabilis

MIC Test
cefotaxime and ceftazidime +/- 4 g/ml clavulanate:
> 3 doubling dilution decrease with either drug

e.g. ceftazidime 8 g/ml
ceftazidime + clavulanate 1 g/ml
Disk Test

cefotaxime and ceftazidime +/- 10 g clavulanate
>5 mm zone increase




Summary — CLSI

u ( FROL .OHEVLHO®@OY® PLUDELC(
W1 Positive screens must be confirmed

Report ESBL-positive strains resistant:
all penicillins, cephalosporins and aztreonam
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Univ. of Louisville Hospital
May 2006 — Feb 2007

Positive ESBL Screens

e E. coli (n=37)
8 = ESBL positive (22%)
28 = AmpC positive (76%)

¢ K. pneumoniae (n = 16)
4 = ESBL positive (25%)

12 = AmpC positive (75%)

(6/6 FOX PCR positive)
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AmpC -lactamases

AmpC -lactamases:

 Primarily hydrolyze cephalosporins
* Resistant to -lactamase inhibitors

» Hydrolyze cephamycins e.g. cefoxitin,
cefotetan




Inducible Chromosomal AmpC

Cephalosporinases

Enterobacter spp.
Serratia spp.

Citrobacter freundii
Providencia spp.

Morganella morganii
Hafnia alvei

Pseudomonas aeruginosa
Aeromonas spp.
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Selection of Mutants
Derepression occurs in 1 cell / Mutant
107 emerges
randomly
Confers resistance to 3-gen
cephs
. . Susceptible
Overnight one cell can give 10° cells killed
progeny by antibiotid
Selection in therapy can cause
R, failure... Mutant's
progeny
multiply
« (From: D. Livermore slide)

Plasmid-mediated

AmpCs

* Klebsiella, E. coli, Salmonella, P. mirabilis

* Many enzymes, some inducible

* Prevalence increased since 1989
* Approx 1/3 of U.S. laboratories in 2001-2002

* 3.3% K. pneumoniae

Moland et al (2006) J. Clin. Microbiol. 44: 3318-3324
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AmpC Disk Test

Test Organism

Lawn culture:

E. coli ATCC 25922 ~

on disk
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KPCs - Infect

ion Control Emergency!

» Extensive multidrug resistance (often)
» Very rapid spread

Empiric therapy: colistin + tigecycline
KPC -lactamase (K. pneumoniae

carbapenemase)
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KPC -lactamases

¢ “KPC-1" reported 2001
* Now: KPC-2 to KPC-8
« “ESBL that hydrolyzes carbapenems”

« K. pneumoniae, other Enterobacteriaceae,
P. aeruginosa

¢ Where?
— Many states and countries
—-GOK

KPCs: Laboratory Challenges

Carbapenems may test susc
ESBL confirmatory tests may be positive

Breakpoint tests insensitive — IPM & MERO MICs <4
will be missed

ERT & DORI breakpoint tests more reliable
Automated instruments can be insensitive
Expert systems may be misleading

Two CLSI Screening Criteria for
Carbapenemase Confirmatory Test

Reduced S to Carbapenems

* MIC 2 ertapenem, 2-4 imipenem/meropenem
e Zone 19-21 ertapenem, or 16-21 meropenem

Cephalosporin Resistance

cefotaxime or ceftriaxone or ceftazidime
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Hodge (Gott's Test, Clover Leaf Test)
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Carbapenem and Tris/EDTA Disk
Test

Issues

« | or R to ertapenem - other carbapenems S (and may
be effective if isolate carbapenemase-negative

— Report other carbapenems S (assume carbapenemase
negative)?

— Report as for carbapenemase-positive isolates?
e Carbapenem MICs < 2 pg/ml?
* No Hodge Test if S or | to cephalosporins

— Report carbapenems as S if reduced susc to carbapenems
(assume carbapenemase negative)?

* OK to test for infection control — very important!
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5 Hodge +ve Kentucky Isolates

Organism Hodge TrislEDTA KPC PCR
K. pneumoniae + + +

E. cloacae + + +

E. cloacae + + +

E. cloacae + _ _

P. vulgaris + - -

Kentucky K. pneumoniae
Reduced carbapenem susc (IPM, MERO, ERT)
Susc to ceftaz, intermediate to cefotax & ceftriax
Hodge and Tris/EDTA tests = positive

PCR for KPC = positive

How to Report Carbapenems
if Carbapenemase Producer &
Susceptible In Vitro

Resistant to carbapenems
or
Infectious disease consult suggested
or
Carbapenem MIC and no interpretation and comment

“This isolate demonstrates carbapenemase production.

The clinical efficacy of the carbapenems has not been
established for treating infections caused by
Enterobacteriaceae that test carbapenem susceptible.”
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Conclusions

» Carbapenemases — detection and reporting
issues not resolved

« ESBLs and plasmid-mediated AmpCs —
unresolved issues

» Urgent priority - hospital accreditation &
MDRO issues
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