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Public Health Awareness of CRE 

 Passive surveillance for decade  

 KPC-producer isolated late 1990s, described in 2001 

 Early laboratory interest in detecting carbapenem resistance 

 Isolates with unusual resistance submitted to CDC; used to track 

spread of KPC  

 CDC infection control guidance in 2009 – focused on KPC 

 In recent years 

 Multiple MMWR reports on CRE 

 Numerous outbreak investigations  

 CRE surveillance studies  

 Publication of CRE toolkit 

 CRE laboratory studies 

 





Public Health Awareness of CRE 

 Electronic Surveillance: National Healthcare Safety 

Network (NHSN) 

 HAI module 

 MDRO module  

 AUR module  

 Targeted Surveillance: MuGSI 

 Determine extent of CRE disease in the United States  

 Identify people most at risk for illness from these organisms  

 Measure trends of disease over time  

 Expanding capacity at public health laboratories 

 APHL collaborations, sharing of CRE set  

 APHL project  

 

 



Obstacles to CRE Surveillance 

 Carbapenem Resistant 

Enterobacteriaceae 

 Resistant to any carbapenem or all 

carbapenems?  

 Resistant vs. non-susceptible?  

 Carbapenemase-producers or all isolates 

non-susceptible to carbapenems? 

 Interim Surveillance Definition 

 NS* to doripenem, imipenem or meropenem 

and R to all 3rd gen cephalosporins tested  

 1˚ Klebsiella & E. coli  

 2 ˚other Enterobacteriaceae 

 

*using CLSI M100-S22 or newer guidance  

 



National Healthcare Safety Network 

 Most widely used tracking system for healthcare-

associated infection (HAI) in United States 

 Provides data collection & reporting for medical 

facilities, states, and the nation in order to: 

 

 More than 11,000 healthcare facilities nationwide  

 Required for CMS reporting of specific HAIs 

 Tracks AR with three approaches 

http://www.cdc.gov/nhsn/about.html 

http://www.cdc.gov/HAI/


NHSN for AR reporting: HAI reporting 

 Target HAIs, antimicrobial susceptibility routinely 

reported for:  

 CLABSI: central line-associated blood stream infection 

 CAUTI: catheter-associated urinary tract infection 

 SSI: surgical site infection  

 VAE: ventillator-associated event 

 Clinical signs & symptoms reviewed for each case 

 Clinical data & isolate data entered into system 

 Substantial data collection/ entry burden 
 Manual and automated data entry options exist  

 Has been in use since 2005 



NHSN Estimates of CAUTI-associated CRE  

Infect Control Hosp Epidemiol. 2013 Jan;34(1):1-14 

Compares antimicrobial 

resistance trends:  

2007-2008 vs. 2009-2010 



NHSN for AR reporting: MDRO module  

 Multi-drug resistant organism/ C. difficile  infection 

 Laboratory-Identified (LabID) Event 

 Relies almost exclusively on data obtained from the laboratory 

 Non-duplicate, clinical isolates, no prior positive (2 wks) 

 Targeted organisms 

 Methicillin-Resistant S. aureus (MRSA) – can add MSSA  option 

 Vancomycin-Resistant Enterococcus spp. (VRE)  

 Multidrug-Resistant (MDR) Klebsiella spp., E. coli 

 Multidrug-Resistant (MDR) Acinetobacter spp.  



NHSN for AR reporting: MDRO module  

 Minimum reporting requirements  

 All LabID Events for at least one MDRO  

 At least one location in the healthcare facility (can be 

facility-wide) 

 Standard reporting forms to track 

 Numerators, Denominators, Patient days, Admissions, 

Outpatient Encounters 

 Manual or automated data entry 

 Usually by infection preventionists 

 Batched monthly 

 In use ~two years, can ask targeted questions 



NHSN for AR reporting:  
Antimicrobial Use and Resistance (AUR) module 

 Report & analyze antimicrobial use and/or resistance  

 Track resistant organisms 

 Risk-adjusted inter-/ intra-facility benchmarks of antimicrobial use 

 Evaluate trends of antimicrobial usage over time   

 All reporting is automated! 
 Laboratory /pharmacy information systems data imported to NHSN using 

Health Level 7 Clinical Document Architecture  

 Eligible pathogens with susceptibility testing data 

 Facility ID,  Isolate data, Patient data, AST data   

 Denominator data report:  Patient days, Admission count, Blood 

cultures performed 

 Isolate sources:  Blood, Urine, Lower Respiratory, CSF 

 Newest system: in process of validation 



Multi-Site Resistant Gram-Negative Bacilli 
Surveillance Initiative (MuGSI) 

 Through CDC’s Emerging Infections Program 

 5 EIP sites: CO, GA, MD, MN, OR; 11.5 Million people 

 Carbapenem nonsusceptible and extended-spectrum 

cephalosporin resistant E. coli, Klebsiella, Enterobacter 

 From normally sterile site or Urine 

 Resident of catchment area 

 Classification as hospital-onset, healthcare-associated 

community onset, or community-associated  

 Isolates collected, submitted to CDC  

http://www.cdc.gov/HAI/eip/mugsi_techinfo.html 



CRE Laboratory Studies 

 Standard test battery: 

 Broth microdilution AST 

 Metallo-β-lactamase  screen,  Modified Hodge test 

 PCR for KPC, NDM, OXA-48 (others if warranted) 

 (ESBL mechanism and plasmid AmpC) 

 CREDS study 

 best phenotypic indicators of carbapenemase production  

 Molecular epidemiology of KPC-pos K. pneumoniae  
 International isolate collection,  collab. with TGeN  

 Whole genome analysis for outbreak investigations 

 Evaluate methods for detecting CRE colonization  



Targeted CRE Interventions 

http://www.cdc.gov/hai/organisms/cre/cre-toolkit/background.html  

Patient 
Clinicians 
Facilities 
State/ region 
National 

http://www.cdc.gov/hai/organisms/cre/cre-toolkit/background.html
http://www.cdc.gov/hai/organisms/cre/cre-toolkit/background.html
http://www.cdc.gov/hai/organisms/cre/cre-toolkit/background.html
http://www.cdc.gov/HAI/organisms/cre/


Healthcare-associated 

Infections Resources  

Website 

FAQs 

Vital Signs 

Fact sheets  

U.S. CRE Map 

Tool kit  

Templates 

Algorithms 

 

http://www.cdc.gov/HAI/organisms/cre/  

http://www.cdc.gov/hai/index.html
http://www.cdc.gov/hai/index.html
http://www.cdc.gov/hai/index.html
http://www.cdc.gov/hai/index.html
http://www.cdc.gov/HAI/organisms/cre/
http://www.cdc.gov/HAI/organisms/cre/


CRE Transmission 

Prevention: Patients 

• Tell your doctor about previous 

hospitalizations  

• Antibiotics only as prescribed 

• Expect all healthcare 

providers to perform hand 

hygiene before and after 

touching you  

• If they do not, ask them to do 

so 

• Wash your own hands often 

• Ask questions. Understand 

what is being done to you, the 

risks and benefits 

 

http://www.cdc.gov/hai/organisms/cre/cre-patients.html  

http://www.cdc.gov/hai/organisms/cre/cre-patients.html
http://www.cdc.gov/hai/organisms/cre/cre-patients.html
http://www.cdc.gov/hai/organisms/cre/cre-patients.html
http://www.cdc.gov/hai/organisms/cre/cre-patients.html


CRE Transmission 

Prevention: Clinicians 

• Know if CRE-positive patients are in your 

facility 

• Ask about medical care elsewhere, 

including another country 

• Contact Precautions  

• Cohort rooms, equipment, and staff  

• Hand hygiene 

• Facility-level notification on transfer of 

CRE patients  

• Immediately alert clinicians & infection 

prevention when CRE isolated/ identified 

• Use antibiotics wisely  

• Discontinue devices like urinary catheters 

as soon as no longer necessary 

 

http://www.cdc.gov/hai/organisms/cre/cre-clinicians.html  

http://www.cdc.gov/hai/organisms/cre/cre-clinicians.html
http://www.cdc.gov/hai/organisms/cre/cre-clinicians.html
http://www.cdc.gov/hai/organisms/cre/cre-clinicians.html
http://www.cdc.gov/hai/organisms/cre/cre-clinicians.html


CRE Transmission 

Prevention: Facilities 

Detect CRE within the facility  

- Ensure lab can reliably detect CRE  

- Establish communication plan: 

Detection,  reporting, tracking 

Prevent CRE spread within facility 

- Implement contact precautions 

- Promote abx stewardship  

Prevent CRE spread between 

facilities 

- Notify facilities when CRE 

patients are transferred  

- Participate in regional 

prevention efforts 

- Notify health department of 

outbreaks 

http://www.cdc.gov/hai/organisms/cre/cre-facilities.html  

http://www.cdc.gov/hai/organisms/cre/cre-facilities.html
http://www.cdc.gov/hai/organisms/cre/cre-facilities.html
http://www.cdc.gov/hai/organisms/cre/cre-facilities.html
http://www.cdc.gov/hai/organisms/cre/cre-facilities.html


CRE Transmission 

Prevention: State Health 

Departments 

HAI prevention is relatively new for 

most state health departments  

Goals:  

Situational awareness of CRE rates  

- Acute care facilities 

- Long-term care facilities  

Promote communication between 

facilities  

- Standard data form for patient 

transfer 

Provide education on  

- infection control  

- antimicrobial stewardship  

Promote aggressive detection and 

control measures in low-

prevalence regions 

http://www.cdc.gov/hai/organisms/cre/cre-statehealth.html  

http://www.cdc.gov/hai/organisms/cre/cre-statehealth.html
http://www.cdc.gov/hai/organisms/cre/cre-statehealth.html
http://www.cdc.gov/hai/organisms/cre/cre-statehealth.html
http://www.cdc.gov/hai/organisms/cre/cre-statehealth.html




For more information please contact Centers for Disease Control and Prevention 

1600 Clifton Road NE, Atlanta, GA 30333 

Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 

E-mail: cdcinfo@cdc.gov  Web: www.cdc.gov 
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Division of Healthcare Quality Promotion 

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 

position of the Centers for Disease Control and Prevention. 


