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• Our speakers have no relevant financial 
disclosures or conflicts of interest related to 
content of this activity.

• Completion criteria: the participant must attend 
100% of webinar and complete the participant 
evaluation to receive 1.0 CNE contact hours.

• There is no commercial support for this activity.

Disclosures
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Accreditation Statement

Continuing education credit will be provided through 
the Public Health Nursing and Professional 

Development (PHNPD) Unit. 
Public Health Nursing and Professional 

Development, Department of Health and Human 
Services, is an approved provider of continuing 
nursing education by the North Carolina Nurses 

Association, an accredited approver by the American 
Nurses Credentialing Center’s Commission on 

Accreditation.
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• Discuss reporting of CRE 

• Describe containment strategies for CRE

• Describe the role of public health in a unified 
response to CRE 

Objectives
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• Enterobacteriaceae = gram negative bacteria found in the 
digestive tract
−E. Coli
−Klebsiella spp. 

• CRE = Enterobacteriaceae resistant to carbapenem antibiotics  
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Carbapenem-resistant Enterobacteriaceae (CRE)



• Class of Beta-lactam antibiotics
−Ertapenem
−Meropenem
−Imipenem
−Doripenem

• Usually reserved to treat
drug-resistant infections
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Carbapenems 



• Carbapenemase = enzyme that can break down carbapenem 
antibiotics
−Klebsiella pneumoniae carbapenemase (KPC),
−New Delhi metallo-β-lactamase (NDM),
−Verona integron encoded metallo-β-lactamase (VIM),
−Imipenemase metallo-β-lactamase (IMP)
−Oxacillinase-48 (OXA-48)

• Mobile resistance elements 
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Carbapenemase producing CRE (CP CRE) 
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CRE:  an urgent public health threat



Detect MDROs
– Increased awareness 
– Surveillance
– Testing at SLPH 
– Colonization screening

Ensure rapid response & containment
– Systematic response to even single 

cases
– Infection prevention assessments 
– Inter-facility communication 
– Screening for colonization

Stewardship efforts
– Antimicrobial resistance 

subcommittee
– Be Antibiotics Aware Campaign
– STAR partners 

Education
– Webinars
– Toolkits
– Presentations
– Guidance documents

What NC DPH is doing: 
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Reporting



ADDITIONS TO 10A NCAC 41A .0101 

Effective October 1, 2018
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Additions include:
−Carbapenem-resistant Enterobacteriaceae (CRE) – 24 hours

Reporting will:
−Facilitate early detection, rapid response and containment
−Prevent transmission
−Provide data to develop and implement prevention and 

control measures

Additions to 10A NCAC 41A .0101
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• Identification of CRE from a clinical specimen associated with 
either infection or colonization –AND –

What to report?
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• Identification of CRE from a clinical specimen associated with 
either infection or colonization –AND –

• All susceptibility results (if available) – AND –

What to report?
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• Identification of CRE from a clinical specimen associated with 
either infection or colonization –AND –

• All susceptibility results (if available) – AND –

• All phenotypic or molecular test results (if conducted and 
available)

What to report?
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(1) Enterobacter spp., E.coli or Klebsiella spp. positive for a 
known carbapenemase resistance mechanism or positive on 
a phenotypic test for carbapenemase production

or

(2) Enterobacter spp., E.coli or Klebsiella spp. resistant to any 
carbapenem in the absence of carbapenemase resistance 
mechanism testing or phenotypic testing for carbapenemase 
production.

For the purposes of reporting, Carbapenem-Resistant 
Enterobacteriaceae (CRE) are defined as:
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• Survey Monkey case report form 
− Until NCEDSS Module is live

How to Report
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Risk package
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Risk package
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Risk for CRE transmission



Risk package
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Risk package
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Risk for carbapenemase production



Risk package
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Risk package
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Level of risk of case-patient for transmission



Laboratory
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Antimicrobial 

Susceptibility

Testing

Performed
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Laboratory
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Laboratory
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Laboratory
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SLPH results



• For case-patient follow up
− County of residence (“permanent” or current 

healthcare facility)

• For facility follow up (e.g. onsite infection 
prevention assessment)
− County where facility is located

Who should report?
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Detect MDROs
– Increased awareness 
– Surveillance
– Testing at SLPH 
– Colonization screening

Ensure rapid response & containment
– Systematic response to even single 

cases
– Infection prevention assessments 
– Inter-facility communication 
– Screening for colonization

Stewardship efforts
– Antimicrobial resistance 

subcommittee
– Be Antibiotics Aware Campaign
– STAR partners 

Education
– Webinars
– Toolkits
– Presentations
– Guidance documents

What NC DPH is doing: 

32



Goal: contain or slow spread of multidrug-resistant organisms

Investigation, containment and response



• Characterize the organism

• Identify if transmission is occurring

• Identify affected patients

• Ensure appropriate control measures are implemented
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CRE Case Investigation



• Confirm that a case meets the case definition

• Notify patient and healthcare facilities as appropriate

• Ensure implementation of control measures

• Review the patient’s risk factor information

• Conduct a healthcare investigation 

• Contact investigation

• Maintain heightened awareness (prospective surveillance) for 
additional cases in healthcare facility
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Standardized Response



• Confirm that a case meets the case definition

• Notify patient and healthcare facilities as appropriate

• Ensure implementation of control measures

• Review the patient’s risk factor information

• Conduct a healthcare investigation 

• Contact investigation

• Maintain heightened awareness (prospective surveillance) for 
additional cases in healthcare facility
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Standardized Response



• Confirm that a case meets the case definition

• Notify patient and healthcare facilities as appropriate

• Ensure implementation of control measures

• Review the patient’s risk factor information

• Conduct a healthcare investigation 

• Contact investigation

• Maintain heightened awareness (prospective surveillance) for 
additional cases in healthcare facility
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Standardized Response



Initial control measures

Gown and gloves

Prevent opportunities for transmission

Hand hygiene 



• Confirm that a case meets the case definition

• Notify patient and healthcare facilities as appropriate

• Ensure implementation of control measures

• Review the patient’s risk factor information

• Conduct a healthcare investigation
−Assess healthcare exposures
− Conduct site visit as needed 

• Contact investigation

• Maintain heightened awareness (prospective surveillance) for 
additional cases in healthcare facility
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Standardized Response



• Hand hygiene

• Direct patient care (including wound care)

• Environmental health 

• General infection prevention

Site Visit: Observations
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Hand Hygiene Competency Checklist



PPE Competency Checklist
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Environmental cleaning

Site Visit: Control Measures



Site Visit: Control 
Measures

Communicate CRE status to 
transferring and receiving 
facilities 

https://epi.publichealth.nc.gov/cd/hai/docs/InterfacilityTran
sferInstructionsandForm.pdf



• Confirm that a case meets the case definition

• Notify patient and healthcare facilities as appropriate

• Ensure implementation of control measures

• Review the patient’s risk factor information

• Conduct a healthcare investigation 

• Contact investigation

• Maintain heightened awareness (prospective surveillance) for 
additional cases in healthcare facility
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Standardized Response



• In consultation with DPH,
− Screen roommates (and potentially others) that are epidemiologically 

linked because of healthcare exposure
− This is a swab collected….
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Contact Investigation
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Colonization screening process
Call DPH to 

arrange 
colonization 
screening

Arrange site 
visit to collect 

swab(s)

On-site visit to 
collect swab(s)

Send swab(s) 
to Regional 
ARLN lab

DPH will send:
• Swab(s)
• Educational 

resources
• Swab collection 

instructions
• Shipping 

instructions

• Ideally Mon-Wed
• Notify DPH of 

date
• DPH will send:

• Shipping 
label

Call DPH with:
• Facility name
• Patient name
• Patient DOB
• Patient MRN
DPH will send:
• Requisition 

forms

DPH will fax/call 
with results when 
available



• Confirm that a case meets the case definition

• Notify patient and healthcare facilities as appropriate

• Ensure implementation of control measures

• Review the patient’s risk factor information

• Conduct a healthcare investigation 

• Contact investigation

• Maintain heightened awareness (prospective surveillance) for 
additional cases in healthcare facility
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Standardized Response
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• CDC & Antibiotic Resistant Laboratory Network (ARLN)

• State Laboratory of Public Health (SLPH)

• North Carolina Division of Health Service Regulation (DHSR)

• Statewide Program for Infection Prevention and Epidemiology 
(SPICE)

• Local Health Departments

• Facilities 
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Partnership is essential



Coordinated Approaches Prevent MDROs



• https://epi.publichealth.nc.gov/cd/lhds/manuals/cd/reportable_diseases.html

Resources:
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Reporting Algorithm
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Containment resources:

• Management of Multidrug Resistant 
Organisms in Healthcare Settings, 2006 
https://www.cdc.gov/hicpac/mdro/mdro_to
c.html 

• Interim Guidance for a Public Health 
Response to Contain Novel or Targeted 
Multidrug-resistant Organisms (MDROs)
https://www.cdc.gov/hai/outbreaks/docs/H
ealth-Response-Contain-MDRO.pdf 

• Facility Guide for Control of CRE 
https://www.cdc.gov/hai/pdfs/cre/CRE-
guidance-508.pdf

• Antimicrobial Stewardship 
http://epi.publichealth.nc.gov/cd/antibiotics
/campaign.html

• NCHAI@DHHS.NC.GOV



SHARPPS inbox: NCHAI@DHHS.NC.GOV
Epi-On-Call: 919-733-3419

Questions? 


