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mestial - Nlumber of pB-lactamases
(10-05-2015 www.lahey.org/studies)

TEM 223

SHV 191

CTX-M 168

CMY 134  (AmpC)

OXA 488 (127 carbapenemases)
IMP 52 (metallo)

VIM 46 (metallo)

KPC 23 (carbapenemases)
NDM 16 (metallo)

Smaller number of many other R-lactamases
Approximately 50% with ESBL activity
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FIG. 1. Dendrogram showing relationships among B-lactamases clustered on the basis of structural similarities and their functional classification.
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Hosptal B-laktamase klassifikation og substratprofil

TABLE 1. Classification schemes for bacterial B-lactamases, expanded from Bush et al. (16)

Bush-Jacoby  Bush- Inhibited by

Jacoby-  prolecular class Representative

O Medeiros Distinctive substrate(s) Defining characterisuic(s)

(005)  group (1005 (ubelass) CAor TZB* EDTA : ¢ enzyme(s)

1 1 C Cephalosporing No Mo Greater hydrolysis of cephalosporing  E. coli AmpC, FO9,
than benzylpenicillin; hydrolyzes ACT-1, CMY-2,
cephamycins FOX-1, MIR-1

le NI® C Cephalosporins No Mo Increased hydrolysis of ceftazidime  GCl1, CMY-37
and often other oxyimino-p-
lactams

2a 2a A Penicillins Yes Mo Greater hydrolysis of PC1
benzylpenicillin than
cephalosporins

b I Penicillins, early cephalosporing  Yes Mo Similar hydrolysis of benzylpenicillin - TEM-1, TEM-Z,
and cephalosporing SHV-1

2be Zhe Extended-spectrum es Mo Increased hydrolysis of oxyimino-g- TEM-3, SHV-Z,

cephalosporins, lactams (ceforaxime, ceftazidime, CTX-M-15,
monobactams cefriaxone, cefepime, aztreonam) PER-1, VEB-1
2br 2br A Penicillins Mo No  Resistance w clavulanic acid, TEM-30, SHV-10
sulbactam, and tazobaciam
2ber NI A Extended-spectrum No Mo Increased hydrolysis of oxyimino-g-  TEM-50
cephalosporins, lactams combined with resistance
monobactams 10 clavulanic acid, sulbactam, and
rapobacram

2c 2c A Carbenicillin Yes Mo Increased hydrolysis of carbenicillin - PSE-1, CARB-3

2ee NI A Carbenicillin, cefepime Yes Mo Increased hydrolysis of carbenicillin, RTG-£
cefepime, and cefpirome

2d 2d ] Cloxacillin Wariable Mo Increased hydrolysis of cloxacillin or  OXA-1, OXA-10
oxacillin

2de NI D Extended-spectrum Wariable Mo Hydrolyzes cloxacillin or oxacillin OXA-11, OXA-15

cephalosporing and oxyvimino-p-lactams

2dr NI D Carbapenems Wariable Mo Hydrolyzes cloxacillin or oxacillin OXA-23, ONAAR
and carbapenems

2e 2e A Extended-spectrum Yes Mo Hydrolyzes cephalosporins. CepA

cephalosporing Inhibited by clavalanic acid but
0Ol AZIFE0NAm

i ] 2 A Carbapenems Wariable Mo Increased hydrolysis of KPC-2, IMI-1,
carbapenems, oxyimino-pg-lactams,  SME-1
cephamycins

ia 3 B (B1) Carbapenems No Yes  Broad-spectrum hydrolysis incleding  IMP-1, VIM-1,
carbapenems but not Cera, IND-1
monobaciams

B (B3) L1, CAU-1, GOB-
1, FEZ-1

ib 3 B (B2) Carbapenems Mo Yes  Preferential hydrolysis of CphaA, Sfh-1
carbapenems

NI 4 Unknown

@ CA, clavulanic acid; TZB, azobactam.
B NI, not included.

Bush & Jacoby. Updated functional classification of p-lactamases. AAC 2010-54-969
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M5 Synergy tests

Double Disk Test and Combination Disc Test

Clavulan syre
Borsyre
Cloxacillin
EDTA

Dipicolinsyre

ESBL
K. pneumoniae
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CTT+B _ CTT = 21 mm

CP+CL — CFEPM =8 mm
SHV-12
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Screening for karbapenemaser



B Hertev Enterobacteriaceae

Hospital ..
ALGORITM FOR DETEKTION AY KARBAPENEMASER
NordicAST v. 5.1, 2015-04-20
Meropenem <27 mm med lapp-
diffusion (eller MIC >0.125 mg/L)
hos alla Enterobacteriaceae’ ( Undantag:
Meropenem 25-26 mm OCH
Piperacillin-tazobaktam=1/S (zon/MIC):
ingen vidare testning
| l | l
Synergi med Synergi med borsyra Synergi med 5
endast borsyra OCH Kkloxacillin endast dipikolinsyra Ingen synergi
|
I l
KPC (i séllsynta fall AmpC (kromo- S Temocillin S:
andra klass A somalt eller ESBL,,) Metallobetalaktamas || Temocillin R* ESBL,/ ESBL,,
o (MBL) OXA-48 .
karbapenemaser) samt porinforlust och porinfériust

3 Hoggradig temocillinresistens (>128 mg/L, zondiameter <12 mm) &r en fenotypisk indikator
pa OXA-48. OXA-48-producerande isolat ar aven resistenta mot piperacillin-tazobaktam och
amoxicillin-klavulansyra.
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Meropenem / Klebsiella pneumoniae
EUCAST MIC Distribution - Reference Database 2012-02-28

MIC distributions include collated data from multip

ources, geographical areas and time periods and can never be used to infer rates of resistance
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Meropenem / Klebsiella pneumoniae
EUCAST zone diameter distribution - Reference database 2012-02-28
EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Ertapenem / Klebsiella pneumoniae
EUCAST MIC Distribution - Reference Database 2012-02-28

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Meropenem / Escherichia coli
EUCAST MIC Distribution - Reference Database 2012-02-28

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

Ertapenem / Escherichia coli
EUCAST MIC Distribution - Reference Database 2012-02-28

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

Ertapenem / Escherichia coli
EUCAST zone diameter distribution - Reference database 2012-02-28
EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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el e, http://dskm.dk/danres-2/danres-m.html

Tabel 1: Test af selektive medier til detektion af carbapenemaser hos Enterebacteriaceae

Eeference Medie Sensitivitet (%) Specificitet (%) Test materiale Eommentarer

ChromID ESBL igé“d‘*“ opformering] | 544
Girlich et al, {opformering) Opformeriag B med

- OrmeTing i m
Clin Microbiol Infect 2014 Brilliance CRE 80 (uden opformening) | o)
100 {opformening} 0.25 mz/1. enapenem

(ref 1) 80 (uden opformering)

SUPERCAREA : 522

104} {opformenng)

Papadimitriou-Olivgeris et al, | ChromID CARBA 96,5 L.z
Eur J Clin Microbiol Infect

MacConkey m. imipenem disk 825 ile
Dis 2014
(ref 1) TSE m._ ertapenem (2 me/L) 9838 8.2

SUPERCAREA 06,5 60,7
Girlich et al, Diagn
Microbiol Infect Dis 2013 Brilliance CRE 76,3 57,1
(ref 3)

CHROMagar KPC 43 67.8

SUPERCAREA 86,1 525
Cirlich et al, Diagn ChromID OXA-48 70,1 1o

' (for OXA-48

Microbiol Infect Dis 2013
(ref ) ChromID CAREA 40,3 67,5

ChromID OXA-48 & CARBA CER: 7.5 ‘

... "Med henblik pé detektion af alle typer af carbapenemaser inkl. OXA-48-
producerende isolater med lave carbapenem MIC-vardier, opnar SUPERCARBA
samt chromID ® CARBA SMART, BioMérieux (CARBA & OXA-48 splitplade)
hejest sensitivitet og specificitet 1 de hidtil publicerede test.”



Herlev
Hospital

Karbapenemaser —

feenotypisk identifikation
*Metallo

KPC

*ESBL + OMP-forandringer
*OXA-48
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% Herlev | Stamme 5: VIM-1 + CTX-M + TEM, meropenem MIC = 0,75 ug/ml
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ﬁ Herlev | Stamme 5: VIM-1 + CTX-M + TEM, meropenem MIC = 0,75 ug/ml
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? Herlev | Stamme 5: VIM-1 + CTX-M + TEM, meropenem MIC = 0,75 pg/ml
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? Herlev | Stamme 5: VIM-1 + CTX-M + TEM, meropenem MIC = 0,75 pg/ml




E Herlev Stamme 7: KPC-3 + SHV + TEM, meropenem MIC = 1,0 ug/ml

Hospital
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Stamme 7: KPC-3 + SHV + TEM, meropenem MIC = 1,0 ug/ml
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Stamme 7: KPC-3 + SHV + TEM, meropenem MIC = 1,0 ug/ml
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Stamme 7: KPC-3 + SHV + TEM, meropenem MIC = 1,0 ug/ml
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E Hospital KPC fundet pa Esbjerg KMA — patient fra Graekenland




E Herlev | Stamme 8: CTX-M-15 + SHV-32 + imp., meropenem MIC = 6 pg/ml

Hospital
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? Herlev | Stamme 8: CTX-M-15 + SHV-32 + imp., meropenem MIC = 6 pg/ml




? ngg;i‘{al Stamme 8: CTX-M-15 + SHV-32 + imp., meropenem MIC = 6 pg/ml

Eri
overbevist?

— hvilken
test kunne
man lave?




ngg;i‘;al Stamme 8; CTX-M-15 + SHV-32 + imp., meropenem MIC = 6 pg/ml




? Herlev Stamme 2: OXA-48 + TEM, meropenem MIC = 1,5 pg/ml

. Hospital




% microorganisms

% microorganisms

25

20

-
w
T

-
o
T

25

20

Herlev
Hospital

Stamme 2: OXA-48 + TEM, meropenem MIC = 1,5 pg/ml
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Stamme 2: OXA-48 + TEM, meropenem MIC = 1,5 pg/ml




? Herlev Stamme 2: OXA-48 + TEM, meropenem MIC = 1,5 pg/ml
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Use of ChromID Extended-Spectrum B-Lactamase Medium for
Detecting Carbapenemase-Producing Enterobacteriaceae”

TABLE 1. Sensitivity of detection of ChromID ESBL medium and CHROMagar KPC medium for 28 carbapenemase- and/or
ESBL-producing enterobacterial isolates

MIC (pg/ml) of drugs: Lowest limit of detection

(CFU/mI)
[zolate Carbapensmase ESBL -
CTX CAZ IMP  ETP mp  CpemID CHROMagar
Citrobacter freundii KPC-2 16 32 - 2 3 110 4.4 > 10°
Serratia marcescens KPC-2 =256 =256 >32 >32 =32 1= 10 14 = 10°
Enterobacter cloacae KPC-2 =256 =256 4 & 2 1 10° 25 x 10°
Enterobacter cloacae HPTU KPC-2 ] 4 1 1.5 1 1107 1% 10°
Escherichia coli KPC-2 ] 4 0.5 0.5 0.5 1 10° 1 10°
Klebsiella preumoniae A28006 KPC-2 CTX-M-2 =256 16 16 24 32 110 8.3 x 107
Klebsiella prewmoniae 588 KPC-2 16 48 24 iz 16 1 10° 1.4 x 107
Klebsiella preumoniae 633 KPC-2 CTX-M-12 =256 =256 =32 =32 4 110 1.6 = 10"
Klebsiella preumoniae 2303 KPC-2 =256 =256 =32 =32 =32 107 25 x 100
Klebsiella pneumoniae GR KPC-2 =256 =256 12 24 & 1 10° 1.5 x 10
Escherichia coli VIM-1 CTX-M-3 =256 =256 1.5 0.5 0.5 1= 10 2 x 10°
Escherichia coli IMP-1 =256 =256 0.5 3 0.5 110 2 % 10°
Serratia marcescens IMP-1 =256 6 4 >32 4 1= 10 7 % 10°
Klebsiella preumoniae 6852 IMP-1 =256 =256 1 2 8 1107 1.7 x 10°
Klebsiella preumoniae VIM-1 CTX-M-3 =256 =256 1 2 1 3 x 107 2 x 10°
Klebsiella preumoniae 149 IMP-4 SHV-12 =256 =256 2 - 2 2 x 10° 1 % 10°
Klebsiella preumoniae VIM-1 SHV-5 =256 =256 =32 =32 =32 110 5.7 x 100
Ernterobacter cloacae VIM-1 CTX-M-3 =256 =256 3 - 2 110 1.5 = 10
Klebsiella prewmoniae BIC OXA-48 0.5 05 0.5 2 05 =2x107 5 % 100
Klebsiella preumoniae 1 OXA-48 CTX-M-15 =256 32 24 24 16 110 1 > 10
Klebsiella preumoniac B OXA-48 CTX-M-15 =256 =256 16 =32 32 2 10° 5 % 10°
Klebsiella prewmonaie BEL OXA-48 0.5 1 1 - 1 =2 % 107 1% 10°
Klebsiella prewmoniae L1B OXA-48 2 1 16 16 16 =2 % 107 5 x 107
Klebsiella prewmoniae EG OXA-48 CTX-M-15 64 256 2 3 2 2 x 10" 1 % 10°
Klebsiella preumoniae 11978 OXA-48 SHV-2a 64 256 =32 =32 =32 2 x 10" 1 x 10"
Providencia retigeri OXA-48 TEM-101 64 256 =32 =32 =32 6 10° 1 % 10°
Citrobacter freundii OXA-48 VEB-1 64 256 =32 =32 =32 3 10 2 x 107
Ernterobacter cloacae OXA-48 SHV-5 =256 =256 0.5 0.5 0.5 2 10° 1 % 10°

* CTX, ceforaxime; CAZ, cefiaridime; IMF, imipenem; ETP, ertapenem; MP, meropenem.

A Carrér, N Fortineau & P Nordmann. JCM 2010:48:1913-4
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Karbapenemaser —
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Detektion af karbapenemase enzym

Detektion af OXA-48
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Figure &6: The prindple of colorimetric detection of

carbapenemase activity
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© CORIS  Rapid membrane test

\ BioConcept
/-

Coris BioConcept has developed mainly rapid kits to detect human enteric and respiratory
pathogens. Tests are suitable for single sample analysis, require minimal sample manipulation
and give unequivocal diagnostic within 5 to 15 minutes for positive samples. No sophisticated
extra material is required to perform the test.
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Foto: Hanne Wiese
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PCR......
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Den store karbapenemase
test...

(to stammer fra ITA)




=

Herlev
Hospital

Urindyrkning fra ITA med 10E5 K.pneumoniae
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Urindyrkning fra ITA med 10E5 K.pneumoniae
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Urindyrkning fra ITA med 10E5 K.pneumoniae

ESBL+
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Urindyrkning fra ITA med 10E5 K.oxytoca
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Urindyrkning fra ITA med 10E5 K.oxytoca
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