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KPC - worldwide

Enterobacteriaceae
K. pneumoniae, K. oxytoca, E. coli, S. marcescens, P. mirabilis, 
S. enterica, C. freundii, Enterobacter sp.

P. aeruginosa, P. putida

USA

Puerto Rico

Norway

Colombia

Brazil

UK/Ireland

France

Israel

China 
(Zhejiang)

Sweden

Greece
Hungary

Poland

Nordmann P. et.al. Lancet Infect. Dis. (2009) , M. Gniadkowski personal 
comm., T. Ákos and Damjanova personal comm.



KPC Sverige

2007
K. pneumoniae

blaKPC-2
Import fra Hellas

2008
K. pneumoniae

blaKPC-3
Import fra Israel

Tegmark Wisell K. et.al. Eurosurv. (2007)  
Samuelsen Ø. et al. J. Antimicrob. Chemother. (2009)
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Hellas
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Hellas
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Mar. 2009

Arendal
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Okt. 2008
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Des. 2008
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• Alle pasientene har vært innlagt
på samme avdeling (intensiv)

2007 2008 2009

Samuelsen Ø. et al. J. Antimicrob. Chemother. (2009) / Unpub.results



Molekylær epidemiologi

MLST: ST258

PFGE:

• England
• Scotland
• Ungarn
• Polen
• USA
• Israel 

• K. pneumoniae, blaKPC-2



Genetisk struktur

Mobile genetiske elementer –
mulighet for økt spredning



Plasmid analyse
S1 nuklease- PFGE Southern blotting -

blaKPC-probe
Southern blotting -

FIIs-probe



Resistensprofil
MIC; mg/L
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Antibiotikum K47-25 K48-58 K52-10 K52-36 K52-37 K52-43 K52-74 K53-64

TZP >256 >256 >256 >256 >256 >256 >256 >256

FOX 128 64 64 >256 64 64 64 32

CPD >256 >256 >256 >256 >256 256 256 >256

CTX 64 32 32 64 16 32 32 16

CT/CTL >16/>1 >16/>1 >16/>1 >16/>1 >16/>1 >16/>1 >16/>1 >16/>1

CAZ >256 >256 >256 >256 >256 >256 >256 >256

TZ/TZL >32/>4 >32/>4 >32/>4 >32/>4 >32/>4 >32/>4 >32/>4 >32/>4

PM/PML >16/>4 >16/>4 >16/>4 >16/>4 >16/>4 >16/>4 >16/>4 >16/>4

ATM >256 >256 >256 >256 >256 >256 >256 >256

MEM (2/8) 8 8 16 >32 32 4 4 4

IPM (2/8) 4 2 2 32 4 2 2 2

ETP (0.5/1) 16 16 16 16 4 16 8 8

CIP 32 >32 >32 >32 >32 >32 R >32

AMK 64 64 64 16 16 32 N.D. 2

GEN 2 2 2 1 2 1 2 0.25

TOB 32 16 32 16 16 16 16 0.5

COL 8 16 0.5 0.5 0.5 1 8 0.5

TIG 2 2 2 2 4 1 2 2



Deteksjon
MIC; mg/L

K54-5 K57-33

2

1

4

32

32

>32

Antibiotikum K47-25 K48-58 K52-10 K52-36 K52-37 K52-43 K52-74 K53-64

MEM (2/8) 8 8 16 >32 32 4 4 4

IPM (2/8) 4 2 2 32 4 2 2 2
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C. Giske

Nordmann P. et.al. Lancet Infect. Dis. (2009)



• Hodge test • Borsyre synergi

Kompetansesenter for påvisning av 
antibiotikaresistens (K-res)

MEM +
borsyre

MEM +
EDTA

MEM +
kloxacillin

MEM

MEM

E. coli
ATCC 25922

• PCR

Deteksjon KPC

C. Giske et al. unpub. result



• Problem:  Positiv ESBLA disk test (BD):

ESBL Etester: negative

• Problem: Positiv borsyre test (AmpC)

AmpC Etest: negative

K47-25 K48-58 K52-10 K52-36 K52-37 K52-43

CAZ/CAZ+klav NEG POS POS POS POS POS
CTX/CTX+klav NEG NEG NEG NEG NEG NEG

K47-25 K48-58 K52-10 K52-36 K52-37 K52-43

FOX/FOX-borsyre NEG POS POS NEG POS NEG

Kompetansesenter for påvisning 
av antibiotikaresistens (K‐res)

Deteksjon KPC



• Status KPC Norge/Sverige:
– Sverige: 2 pasienter
– Norge: 9 pasienter

• Import - Hellas
• Sannsynlig nosokomial spreding – Norge
• Multiresistente isolater (1 unntak)
• Klonalt like stammer – internasjonal klon
• Deteksjon:

– Lav karbapenem MIC
– Borsyre disk test/(Positiv ESBL disk test)
– Bekreftelse referanselaboratorium

Oppsummering
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