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Institution Specific Overviews and  

CRE Detection Issues   

 



Mount Sinai Hospital: Patients with Carbapenem-

Resistant K. Pneumoniae by Year 

• 1998 – 2 

• 1999 – 1 

• 2000 – 1 

• 2001 – 7 

• 2002 – 2 

• 2003 – 13 

• 2004 – 40 

• 2005 – 167 

• 2006 – 219 

• 2007 – 225 

• 2008 – 44 (through 03/21) 



Mount Sinai Experience 

• 721 patients colonized/infected with carbapenem-
resistant K. pneumoniae from 1/04 to 4/08 

• 97 patients colonized/infected with carbapenem-
resistant Enterobacteriaceae other than                   
Klebsiella pneumoniae since 2006:                    
(Enterobacter spp. – 73; Providencia stuartii – 1; 
Morganella morganii – 1; Serratia marcescens – 1; 
Klebsiella oxytoca – 6;  E. coli – 11; Citrobacter 
freundii – 4) 

• 29 in patients concomitantly infected with KPC-
producing K. pneumoniae (confirmed as KPCs by 
PCR) 



10 Patients: Both K. pneumoniae and Another 

Enteric Bacterial Species 

+ -  1  1 1 2 2 3  3 4 4 5 5  6 6 7 7  8 8  9 9 10 10  

• 6 of 10 patients’ pairs possess KPC genes 

confirmed by PCR (patient 1, 4, 5, 6, 8 and 9) 

 

 

 

 

  



WCMC Experience 

(Patients with Carbapenem-resistant  

Klebsiella pneumoniae 

 
• Klebsiella pneumoniae – 489 patients 

• 2007 – 61 patients 

• 2008 – 77 patients 

• 2009 – 64 patients 

• 2010 – 79 patients 

• 2011 – 64 patients   

• 2012 – 78 patients 

• 2013 (through 6/20/13) – 66 patients  

(NOTE:  Recent increase in “outpatient” isolates  



Confirmed Carbapenem-Resistance among 

Enterobacteriaceae other than K. pneumoniae 

(100) 

• Enterobacter cloacae – 47 patients  

• E. coli – 32 patients  

• Klebsiella oxytoca – 7 patients 

• Enterobacter aerogenes – 5 patients 

• Citrobacter freundii – 2 patients 

• Serratia marcescens – 2 patients  

• Enterobacter absuriae – 1 patient 

• Enterobacter gergoviae – 1 patient 

• Pantoea sp. – 1 patient 

• Providencia rettgeri – 1 patient 

• Proteus mirabilis – 1patient 



Specimen Distribution  

June 2008 – September 2011 

• Klebsiella pneumoniae (surveillance; rectal swabs/stool – 12) 

• Urine – 169 

• Significant wounds and usually sterile fluids – 51 

• Significant respiratory – 47 

• Blood – 29 

• Enterobacter cloacae (surveillance – 1) 

• Respiratory – 10 

• Wounds/usually sterile body fluids – 8 

• Blood – 7 

• Urine – 6 

• E. coli  (surveillance – 3) 

• Urine – 10 

• Blood – 5 

• Respiratory – 4 

• Wounds - 4 

 

 





Advice from the Canadian Medical 

Association: Beware of US Hospitals 



Question 1  

 

Is AST sufficiently sensitive to 

detect clinically and 

epidemiologically important KPC-

mediated carbapenem-resistance in 

Enterobacteriaceae? 



Question 2 

 

 

Will molecular methods be required to 

supplement (or replace) AST methods for 

detection of such resistance? 



Resistant Subpopulations 



                                                                                                

   

 



Susceptibility Testing 

          Frequency of Very Major, Major, and Minor Errors 

Testing Method             Number (%) of Isolates with Indicated Result 

    Very Major Major Minor 

    2010 CLSI Meropenem Interpretive Criteria 

Etest           1 (2.2) 0 (0)   1 (2.2)  

Vitek 2         11 (23.9) 0 (0) 18 (39.1) 

Sensititre           3 (6.5) 0 (0) 12 (26.1)          

Microscan          0 (0)  0 (0)   1 (2.2) 

 

    FDA Meropenem Interpretive Criteria__ 

Etest           1 (2.2) 0 (0)   7 (15.2)  

Vitek 2         27 (58.7) 0 (0)   8 (17.4) 

Sensititre         27 (58.7) 0 (0) 12 (26.1)          

Microscan          0 (0)  0 (0)   2 (4.3) 

 

Bulik CC, Fauntleroy KA, Jenkins SG, Abuali M, LaBombardi VJ, Nicolau DP,  Kuti JL. 2010. J Clin Microbiol. 

48: 2402–2406. 



Susceptibility Testing 

 Meropenem MIC agreement between 

Selected Testing Method and BMD (48 isolates) 

                               No. (%)  

Etest 41 (85) 

Vitek-2 11 (23) 

 

(MIC within 1 2-fold dilution of MIC obtained) 

Lat A, Clock SA,  Wu F, Whittier S, Della-Latta P,  Fauntleroy K, Jenkins SG, Saiman l, Kubin CJ. 2011. Comparison of Polymyxin B, 

Tigecycline, Cefepime, and Meropenem MICs for KPC-Producing Klebsiella pneumoniae by Broth Microdilution, Vitek 2, and Etest. J 

Clin Microbiol 49: 1795 - 1798 



Susceptibility Testing Issues 

Incidence of meropenem errors for 

selected testing methods - No. (%) of 

isolates with the indicated errors 

 

  Very major   Major  Minor  

Etest           (0) 0           (0) 0    (1) 2 

Vitek- 2     13 (27)   0 (0)           13 (27) 

Lat et al. 2011. JCM 49: 1795-1798  



Performance of Phenotypic Tests for 

Characterization of Carbapenem Resistance in 

Enterobacteriaceae 

 Performance of the Rosco MBL/KPC Kit for Detection of KPCs 

 

Isolate ID    Mero Etest          Molecular Panel                  KPC PCR              Rosco MBL/KPC 

E. cloacae        >32              TEM-1, KPC-3, ACT                 Pos                        Indeterm 

E. cloacae          8                      TEM-1, KPC-3, ACT                Pos                        Indeterm 

E. cloacae         16                     TEM-1, KPC-3, ACT                Pos                        Pos for KPC 

E. cloacae        >32                    TEM-1, KPC-3, ACT                Pos                        Pos for KPC 

E. cloacae        >32                    TEM-1, KPC-2                         Pos                        Pos for KPC 

E. cloacae          3                   TEM-1, KPC-2, SHV-12, ACT    Pos                        Pos for KPC 

 

 

 

Two of the six isolates positive by molecular methods for KPCs were indeterminate on 

the Rosco MBL/KPC kit 

 

Schuetz AN, Fauntleroy K, Francois J,  Chen L , Kreiswirth BN, Jenkins SG. Abstracts of the 2013 

General Meeting of the ASM.   



Concerns raised in letter from German Francisco 

Esparza Sanchez - associated with clinical failures on 

meropenem 

 
“Silent” Dissemination of KPC-Producing 

Klebsiella spp. With ESBL Phenotype 

• Study performed by Columbian collaborative 

group 

• K. pneumoniae (3) and K. oxytoca (3) tested 

+ for ESBL phenotypically 

• All positive for blaKPC by PCR  

• Meropenem MICs by BMD were all S/I (0.25 

– 2 µg/mL)  

 

Rojas LJ, Cadena E, Motoa G, Correa A, Rojas P, Zea W, Rosso F, Castaneda C. Submitted to 2013 ID 

Week    



Failure of Revised CLSI Breakpoints to 

Detect KPC 

• Columbian collaborative study of 272 blaKPC-

producing strains of Enterobacteriaceae 

• 21 (7.7%) were susceptible to imipenem by BMD 

(0.25 – 1 µg/mL) 

• 3 (1.1%) additional strains tested intermediate to 

imipenem (2 µg/mL) 

• 7 also tested as susceptible to ertapenem (MIC 0.125 

– 0.5 µg/mL) 

• All MHT-positive 

Villegas MV, Correa A, De La Cadena E, Maya JJ, Blanco VM, Rojas LJ, Mojica MF, Pacheco R, 

Hernandez C, Vallejo M, Quinn JP. International Center for Medical Research & Training, CIDEIM, Cali, 

Colombia. Univ. Pontificia Bolivariana, Medellin, Colombia. Astra Zeneca, Waltham MA . ICAAC 2012.  



imipenem 

Surgical ICU 


