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Negli Stati Uniti …





Episodi di batteriemia da 

K. pneumoniae ULSS12



Episodi di batteriemia 

da K. pneumoniae CRE per sede
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Diagnostica delle sepsi da K. pneumoniae

Prima delle emocolture o contemporaneamente a 

loro

Ad emocolture positive



Diagnostica delle sepsi da 

K. pneumoniae

SeptiFast Test ® Roche







Diagnostica delle sepsi da 

K. pneumoniae

Magicplex Sepsis Realtime Test Seegene



Diagnostica delle sepsi da K. pneumoniae
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Metodiche Molecolari Spettrometria di massa
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Metodiche Molecolari

BioFire BCID
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Metodiche Molecolari

Verigene

Pannello Organismo/Gene

Bacterial Targets

Acinetobacter spp.

Citrobacter spp.

Enterobacter spp.

Proteus spp.

E. coli

Klebsiella pneumoniae

Klebsiella oxytoca

Pseudomonas aerogenes

Serratia marcescens

Resistance Marker

CTX-M VIM

KPC IMP

NDM
OXA 

(48/23/40/58)



Spettrometria di massa
Antibiotics solution:

1 mg/ml Ertapenem in H2O per tube 10 µl are needed.

For inhibition:  prepare a solution containing 1 mg/ml Ertapenem and 2 

mg/ml APBA Use this instead of the Ertapenem solution 

Cultures: fresh over night culture 

Negative control: Known carbapemen sensitive strain 

Positive control: known KPC+ strain

Assay setup:

fill 10 µl Ertapenem in an 1.5-ml tube (Eppendorf) 

take a 1-µl-inoculating loop of bacteria from the plate 

and resuspend in the antibiotics solution 

close the tube

Incubation:

3 h at 37°C under agitation 

(e.g. Eppendorf-Shaker at 900 rpm)
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Spettrometria di massa

Preparation

centrifuge tube for 2 min at 13.000 rpm 

spot 1 µl of the supernatant onto a polished steel 

target after drying overlay with 1 µl HCCA (10 mg/ml in OS)  

air dry again 

for calibration use a special Antibiotics Standard Protocol

Measurements

parameter file will have to be optimized 

mass range 100 Da to 1000 Da 

aquisition of  240 shots with 40 shots per each position

Evaluation

[M + H]+ [M + Na]+ [M + 2 Na]+

Ertapenem 476,5 498,5 520,5 

Ertapenem hydrol. 494,5 516,5 538,5 

Ertapenem  hydrol./decarboxyl. 450,5
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Spettrometria di massa

47
6

49
8

52
0

Ertapenem_32199 0:F5 MS, Smoothed, BaselineSubtracted

0

2000

4000

In
te

ns
. 

[a
.u

.]

49
8

47
6

52
0

Ertapenem_32199_APBA 0:F7 MS, Smoothed, BaselineSubtracted

0

1000

2000

3000

In
te

ns
. 

[a
.u

.]

47
6

Ertapenem_6391 0:G5 MS, Smoothed, BaselineSubtracted

0

1

2

4x10

In
te

ns
. 

[a
.u

.]

47
6

49
8

52
0

Ertapenem_6391_APBA 0:G8 MS, Smoothed, BaselineSubtracted

0

1000

2000

3000

In
te

ns
. 

[a
.u

.]

Ertapenem_6737 0:H5 MS, Smoothed, BaselineSubtracted

0.0

0.5

1.0

4x10

In
te

ns
. 

[a
.u

.]

49
8

47
6

52
0

22,10

Ertapenem_6737_ABPA 0:H7 MS, Smoothed, BaselineSubtracted

0

1000

2000

In
te

ns
. 

[a
.u

.]

440 460 480 500 520 540 560
m/z

Ertapenem: 1 mg/ml

APBA: 2 mg/ml

[M+H]+ [M+Na]+ [M+2Na]+

Carbapenem sensitive strain
plus Ertapenem
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Carbapenem resistant strain
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Carbapenem resistant strain
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MBT-RESIST assays established successfully

• Staphylococcus aureus Oxacillin, Cefoxitin

• Pseudomonas aeruginosa Ciprofloxacin, Tobramycin, Meropenem (LMU)

• Klebsiella pneumoniae Meropenem

• E. coli Cefotaxime (LMU)

MALDI Biotyper

MBT Resist



BHI

McF 0.5

Antibiotic

Incubation 37°C

Species dependent time

Lysis reagent

with

internal

standard

Cell lysis

Target preparation

Acquisition of

MS profile spectra

MALDI Biotyper – Resistance detection
Quantitative growth monitor 



Can Carbapenem Susceptibility 

of I or R Detect KPC-Producers?

Method

Sens/Spec (%) for Detection of KPC-mediated R*

Imipenem Meropenem Ertapenem

Ref BMD 94/93 94/98 97/89

Disk Diffusion 42/96 71/96 97/82

Etest 55/96 58/96 90/84

Vitek Legacy 55/96 52/98 N/A

Vitek 2 71/98 48/96 94/93

MicroScan 74/96 84/98 100/89

Phoenix 81/96 61/98 N/A

*N = 76 K. pneum, K. oxy, E. coli; 31 KPC-producers & 45 non-KPC producers 



Phenotypic Tests for 

Carbapenemase Activity

Modified Hodge Test 

– 100% sensitivity in detecting KPC; also positive 

when other carbapenemases are present

– 100% specificity

Procedure described by Lee et al. CMI, 7, 88-102, 2001.



Modified Hodge Test

• reasonably good for 
KPC

• may miss NDM-1

• Nonspecific (high-level 
AmpC-producers)

Test di conferma



Test di conferma

Rapid Detection of Carbapenemase producing 

Enterobacteriaceae

Patrice Nordmann, Laurent Poirel, and Laurent Dortet

To rapidly identify carbapenemase producers in Enterobacteriaceae, we developed 

the Carba NP test. The test uses isolated bacterial colonies and is based on in vitro 

hydrolysis of a carbapenem, imipenem. 

It was 100% sensitive and specific compared with molecular-based techniques.

This rapid (<2 hours), inexpensive technique may be implemented in any laboratory.

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 18, No. 9, September 2012



Carba-NP
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Carba-NP



RAPIDEC® CARBA NP

NEW, high medical value 

test confirms 

Carbapenemase-producing 

bacteria in agar cultures. 

The test gives reliable 

results in under 2 hours, 

making it the quick and 

easy way to control 

carbapenemase producers 

and meet diagnostics and 

screening challenges, 

improving patient 

management and 

controlling HAI.

Results in 30 mins-2 hours

Cost-effective, all-in-one 

solution

Highly specific and 

sensitive





Eucast



Eucast



GeneXpert®

Xpert® Carba-R

On-demand detection and differentiation 

of KPC, NDM, VIM, IMP-1 and OXA-48 

(now covering OXA-181 & OXA-232)









E-test
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VITEK

≤0.5 1 2 4 8 ≥8

S

E

N

S

I

T

I

T

R

E

0.25 2 2

0.5 2 3 4

1 2 1 3

4 1

Tigeciclina : Sensititre vs Vitek
(20 ceppi)



MIC di K. pneumoniae CRE

0.25 ≤0.5 0.5 ≤1 1 2 4 >4 8 >8 16 32 64 >64 % 

I+R

Colistina 27 1 1 29 51

Gentamicina 10 32 17 4 33

Meropenem 1 3 11 8 1 11 23 5 93

Tigeciclina 5 33 19 4 2 10



Consecutive non-replicate clinical isolates (n=191) of carbapenem non-susceptible Enterobacteriaceae

were collected from 21 hospital laboratories across Italy from November 2013 to April 2014 as part of

the European Survey on Carbapenemase-producing Enterobacteriaceae (EuSCAPE) project. Klebsiella 

pneumoniae carbapenemase-producing K. Pneumoniae (KPC-KP) represented 178 (93%) isolates with 

76 (43%) respectively resistant to colistin, a key drug for treating carbapenamase-producing  

Enterobacteriaceae.

KPC-KP colistin-resistant isolates were detected in all participating laboratories. This underscores a 

concerning evolution of colistin resistance in a setting of high KPC-KP endemicity.





Grazie per l’attenzione 
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