
Using any phone or web-enabled device go to:
PollEv.com/spice

Questions will appear on your screen as we go through the presentations.
For your convenience, you may prefer to download the app: Poll Everywhere
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Presenter
Presentation Notes

Poll Title: I understand the process for CRE reporting and surveillance
https://www.polleverywhere.com/clickable_images/XvvkwHNa6nGzzI9
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Presenter
Presentation Notes

Poll Title: I can identify resources and key stakeholders related to CRE response
https://www.polleverywhere.com/clickable_images/tHo8rJaplBbTtkR
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Presenter
Presentation Notes

Poll Title: I can describe containment strategies for CRE
https://www.polleverywhere.com/clickable_images/xxZ6g4SPPbkAMvj
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Presenter
Presentation Notes

Poll Title: I am comfortable assessing infection prevention measures to prevent CRE transmission
https://www.polleverywhere.com/clickable_images/KyYeddBxIN9NC9w
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Presenter
Presentation Notes

Poll Title: I understand the process for initiating CRE colonization screening
https://www.polleverywhere.com/clickable_images/UTJD7qd02HoCkjo



CRE Surveillance, Identification, 
Containment & Response 

NC DPH SHARPPS
Communicable Disease Branch
North Carolina Division of Public Health
December 5, 2018



SHARPPS
Surveillance for Healthcare Associated & Resistant 
Pathogens Patient Safety Program



• Discuss the public health significance of CRE and the process for surveillance 
and detection 

• Discuss unified response to CRE 

• Describe containment strategies for CRE in individual facilities

10

Objectives

Presenter
Presentation Notes
At the end of the session, IPs will be able to identify resources and key stakeholders related to and initiate a MDRO investigation and assess infection prevention measures. They will understand their role is in control of CRE and other significant pathogens in NC, improving early recognition and control of transmission. this will Coordinated rapid response and communication related to current and new evolving pathogens such as CRE in the state of NC




• The presenters for this session have no financial conflicts of interest to 
disclose
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Disclosure
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Presenter
Presentation Notes

Poll Title: What is your background and training?
https://www.polleverywhere.com/free_text_polls/LM7BTvuS603MIN9



Multidrug-Resistant Organisms (MDROs)

Presenter
Presentation Notes
What are multi-drug resistant organisms? Multidrug-resistant organisms, or MDROs, are germs that have become resistant to several kinds of drugs that are normally used to treat them. Can cause infection in any part of the body. ��Because MDROs can be spread from person to person, there is the opportunity for spread within and between facilities by the transfer of patients either infected or colonized with a MDRO. Colonized individuals can spread MDROs to others even though they don’t have any symptoms.��Vulnerable patients may be more likely to contract a MDRO because they are more prone to infection due to increased age and additional comorbidities and healthcare exposures/devices.��Resistance to drugs can make infections with these organisms difficult to treat, which could increase associated morbidity, mortality, and cost of care. For example, mortality rates up to 50% have been reported for blood infections caused by a type of MDRO called carbapenem-resistant Enterobacteriaceae, or CRE. 

Causes ~2 million infections in United States annually
23,000 deaths
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Presenter
Presentation Notes

Poll Title: According to CDC, what is the estimated number of infections caused by antibiotic resistant pathogens in the U.S. annually?
https://www.polleverywhere.com/multiple_choice_polls/CIYzpBriWG7ttPY
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MDROs

CRE - Carbapenem-Resistant 
Enterobacteriaceae

VRE - Vancomycin-Resistant 
Enterococci

C Diff - Clostridium difficile

ESBLs- Extended Spectrum 
Beta-Lactamase Producers

MRSA - Methicillin-resistant
Staphylococcus aureus

MDR Acinetobacter –
Multi-drug resistant 
Acinetobacter

MDR Pseudomonas –
Multi-drug resistant
Pseudomonas
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MDROs

CRE - Carbapenem-Resistant 
Enterobacteriaceae

VRE - Vancomycin-Resistant 
Enterococci

C Diff - Clostridium difficile

ESBLs- Extended Spectrum 
Beta-Lactamase Producers

MRSA - Methicillin-resistant
Staphylococcus aureus

MDR Acinetobacter –
Multi-drug resistant 
Acinetobacter

MDR Pseudomonas –
Multi-drug resistant
Pseudomonas



• 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)

Presenter
Presentation Notes
Infections caused by CRE are difficult to treat because CRE have high   
levels of resistance to antibiotics, including carbapenems, a class of last-line
antibiotics. Some CRE produce enzymes called carbapenemases
which break down carbapenem antibiotics. Carbapenemases include: 
Klebsiella pneumoniae carbapenemase (KPC), New  Delhi metallo-
β-lactamase (NDM), Verona integron encoded metallo-β-lactamase (VIM), imipenemase metallo-β-lactamase (IMP), and oxacillinase-48 (OXA-48). While all CRE warrant infection prevention measures, carbapenemase-producing CRE(CP-CRE) are of particular public health concern; early detection and aggressive implementation of infection prevention are necessary to prevent further spread.  



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

• Usually reserved to treat
drug-resistant infections

20

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) 

Presenter
Presentation Notes
Infections caused by CRE are difficult to treat because CRE have high   
levels of resistance to antibiotics, including carbapenems, a class of last-line
antibiotics. Some CRE produce enzymes called carbapenemases
which break down carbapenem antibiotics. Carbapenemases include: 
Klebsiella pneumoniae carbapenemase (KPC), New  Delhi metallo-
β-lactamase (NDM), Verona integron encoded metallo-β-lactamase (VIM), imipenemase metallo-β-lactamase (IMP), and oxacillinase-48 (OXA-48). While all CRE warrant infection prevention measures, carbapenemase-producing CRE(CP-CRE) are of particular public health concern; early detection and aggressive implementation of infection prevention are necessary to prevent further spread.  
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Presenter
Presentation Notes
Spread facilitated by interfacility �transfer of patients �
Affects vulnerable patient populations �            History of long term care, communal living
receiving home health care services or hemodialysis 
previously history of antibiotic-resistant organism 
Difficult to treat��In addition to being difficult to treat, infections caused by these organisms are associated with high mortality.
Carbapenamase producing CRE can easily transfer resistance among Enterobacteriaceae and other gram-negative organisms.

Surgeries or indwelling devices
Antibiotics
Residence in a LTCF




• Detect MDROs
–Increased awareness 
–Sentinel 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

What NC DPH is doing: 

• Stewardship efforts
–Antimicrobial resistance subcommittee
–Get Smart to Be Antibiotics Aware
–STAR partners 

• Education
–Webinars
–Toolkits
–Presentations
–Guidance documents

Presenter
Presentation Notes
Early detection and aggressive implementation of infection prevention and control strategies are necessary to prevent further spread of CRE, especially novel CP-CRE. These strategies require an understanding of the prevalence or incidence of CRE. Public Health authorities must be notified promptly when cases of CRE are detected in order to contain CRE. 

National priority now nationally notifiable
ARLN
Position statement 
Many states have made CRE reportable



• Detect MDROs
–Increased awareness 
–Sentinel 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

What NC DPH is doing: 

• Stewardship efforts
–Antimicrobial resistance subcommittee
–Get Smart to Be Antibiotics Aware
–STAR partners 

• Education
–Webinars
–Toolkits
–Presentations
–Guidance documents

Presenter
Presentation Notes
Early detection and aggressive implementation of infection prevention and control strategies are necessary to prevent further spread of CRE, especially novel CP-CRE. These strategies require an understanding of the prevalence or incidence of CRE. Public Health authorities must be notified promptly when cases of CRE are detected in order to contain CRE. 

National priority now nationally notifiable
ARLN
Position statement 
Many states have made CRE reportable



DETECTION & SURVEILLANCE
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Coming in First 

KPC
2001

Presenter
Presentation Notes
In 2001 the first KPC CRE was discovered in North Carolina.
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KPC has been reported in all 50 states

Presenter
Presentation Notes
Since then KPC has been detected in every state in the US. 



Maps are routinely updated and available from :  https://www.cdc.gov/hai/organisms/cre/trackingcre.html
28

Detection of other CP-CRE varies by state

OXA-48

VIM

NDM

IMP

Presenter
Presentation Notes
Detection of other CP-CRE varies by state.
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Mar. 2015 – Sep. 2016

Sentinel site surveillance

Nov. 2016 – June 2017

Accepted Isolates but did not actively recruit 
sites

July 2017-present

Targeted recruitment for sentinel surveillance, 
special projects and outbreak response. 

Surveillance in NC
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*Excludes duplicate CRE (Same Carbapenemase/organism; repeat clinical isolates in a 12 month period; screening results subsequent to a clinical result)

Sentinel surveillance efforts

Presenter
Presentation Notes
Since we used a different case definition and recruitment strategy during the initial wave of sentinel surveillance, I’m showing here only data from 2017 to present. 


We receive an average of 9 CRE isolates per month (median 6) between January 2017 and August 2018 but as you can see, the number of submissions has grown overtime (as we’ve recruited more facilities for sentinel surveillance). Just over half of all isolates test positive for carbapenemase production. 
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Sentinel surveillance efforts

Presenter
Presentation Notes
We receive an average of 9 CRE isolates per month (median 6) between January 2017 and August 2018 but as you can see, the number of submissions has grown overtime (as we’ve recruited more facilities for sentinel surveillance). Just over half of all isolates test positive for carbapenemase production. N=103
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Sentinel surveillance efforts

KPC 76.70% 

OXA-48 18.45% 

IMP 3.88% 

NDM <1% 
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Utilizing the Antibiotic Resistance Lab 
Network (ARLN) to detect colonization:

Presenter
Presentation Notes
CARBAPENEM-RESISTANT ENTEROBACTERIACEAE (CRE) COLONIZATION TESTING
Goal: Detect the presence of carbapenemase-producing organisms in order to intervene and stop the spread.
Index patient's clinical isolate if the resistance mechanism has not yet been identified. The gene responsible for carbapenem-resistance must be determined prior to screening other patients for colonization. 
Rectal swabs for patients with possible exposure to the index patient (your state's HAI program epidemiologists should assist in determining the population at risk).
 
Body sites: Any for initial detection, Rectal/fecal swabs for colonization screening.
Initial case detection location: Clinical labs able to detect carbapenemase production, state public health laboratories
Testing to be performed at MD PHL: Xpert Carba–R Assay (Cepheid) 
Reporting: Results will be returned to the submitting state's PHL, HAI program coordinator and submitting facility and to the CDC within 24-48hours after completion of testing.
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NC SLPH funded to characterize CRE

1. Antimicrobial 
susceptibility 

testing (AST) to 
confirm 

phenotypic 
detection of 

CRE

2. Phenotypic 
methods to detect 
carbapenemase 

production

Carbapenem 
Inactivation 

Method (CIM) 
-- preferred 

method

3. Molecular 
Detection

KPC, NDM, 
and OXA 
48-like

VIM, IMP, 
mcr-1 -
optional



Antibiotic Resistance Lab Network (ARLN)
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Presenter
Presentation Notes
State and local public health laboratories have been funded  through CDC’s Epidemiology and Laboratory Capacity Cooperative (ELC) agreement to collect, confirm, and characterize CRE.

The funded activities will help identify isolates that produce a carbapenemase and classify the kind of carbapenemase present. 
Data used to support infection prevention measures.
Should not be a substitute for diagnostic procedures or used to guide clinical decisions

Submitting institutions:

Those health care laboratories serving short-term and long-term acute care as well as those laboratories serving long-term care facilities

Will be asked to submit isolates in real-time with species ID and AST information if available.

Institutions will be provided FedEx shipping and shipping supplies upon request.




ADDITIONS TO 10A NCAC 41A .0101 

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



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

What to report?
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Presenter
Presentation Notes
Reporters should report the following to public health:
Identification of CRE from a clinical specimen associated with either infection or colonization AND



• 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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Presenter
Presentation Notes
All antibiotic susceptibility results (if they are available) AND



• 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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Presenter
Presentation Notes
All phenotypic or molecular test results (if testing was conducted and results are available)

We will describe and break this down further in the next slides.



(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:

41

Presenter
Presentation Notes
Because CRE can be many different organisms, we have limited reporting to be only 3 main types of bacteria, sometimes called “the big 3.” For the purposes of reporting, CRE are defined as Enterobacter species, E. coli, or Klebsiella species…



(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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Presenter
Presentation Notes
Let’s break down this case definition and focus on the types of bacteria you will be looking to report and where to find this information.



• Organism identification
−May use a culture or “NAAT” 

(“nucleic acid amplification 
test”) or “PCR”
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Lab reports:  look for organism identity

Presenter
Presentation Notes
So, you know what bacteria you’re looking for, where do you look for it? One of the first steps is to look at the lab report for any bacteria that were identified in the specimen. To identify bacteria, labs may use culture, where they actually try to grow bacteria out of the specimen. Or they may use other methods, called “NAAT” or “nucleic acid amplification test” or “PCR” to identify the bacteria based on the genetic material present in the specimen. 

An example lab report is on the right and I have boxed in red the type of testing that was done and the organism ID. So for this example, a urine culture was performed and the lab isolated Enterobacter cloacae from the specimen. This lab also provided an estimate as to the amount of Enterobacter present in the specimen. It is important to note, that the amount of bacteria in a specimen does not matter for the purposes of reporting CRE.



(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:

44

Presenter
Presentation Notes
Going back to our case definition, let’s focus on what you will probably see most often, which is a lab report that only has antibiotic susceptibility results. That is, carbapenemase resistance mechanism testing or phenotypic testing for carbapenemase production has not been conducted.



• Antimicrobial susceptibility results
−Also called “MICs” (“minimum 

inhibitory concentration”) with 
“interps” (“interpretation”)
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Lab reports:  look for susceptibility results

Presenter
Presentation Notes
Since CRE are identified by their resistance to carbapenem antibiotics, the next piece you will have to review on the lab report is the susceptibility results. These are the results from testing whether or not certain antibiotics are effective at treating the bacteria. These may appear on the lab result as “MICs” which stands for “minimum inhibitory concentration” with “interps” or interpretations. While MICs are numbers, the interpretations tell what the numbers mean.



• Antimicrobial susceptibility results
− Also called “MICs” (“minimum 

inhibitory concentration”) with 
“interps” (“interpretation”)

− Look for interpretations:
• S = “susceptible”; listed drug 

can be used to treat
• I = “intermediate”; listed drug 

may not be effective treatment
• R = “resistant”; listed drug can 

not be used to treat
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Lab reports:  look for susceptibility results

Presenter
Presentation Notes
Look for these interpretations on lab reports. An S stands for susceptible, which means the listed drug can be used to treat the organism. I or intermediate means the listed drug may not be effective treatment for the organism. And R means resistant – the listed drug can not be used to treat the organism. For identifying CRE, you want to look for Rs next to the carbapenem antibiotics, doripenem, ertapenem, imipenem, and meropenem. Ertapenem and meropenem are often included on susceptibility tests.



(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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Presenter
Presentation Notes
Going back to our case definition, let’s look at that first criterion that talks about being positive for a known carbapenemase resistance mechanism… You may not see these as often, but it is important to understand these results when you do see them, as a positive result for either of these types of tests means the CRE is a carbapanemase-producing CRE, or CP-CRE, which we talked about earlier.



• Phenotypic methods for carbapenemase production:
− Carba NP
−Metallo-β-lactamase testing (e.g., E-test) 
−Modified Carbapenem Inactivation Method (mCIM)
− Carbapenem Inactivation Method (CIM) 
−Modified Hodge Test (MHT) positive
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Laboratory evidence for Carbapenemase Production or 
Resistance Mechanism

Presenter
Presentation Notes
There are two types of tests that are used to detect CP-CRE. Phenotypic tests detect if the bacteria is producing the carbapenemase enzyme that is able to break down carbapenem antibiotics. Types of phenotypic tests include… If any of these tests are positive, then the CRE is a CP-CRE.




• Phenotypic methods for carbapenemase production:
− Carba NP
−Metallo-β-lactamase testing (e.g., E-test) 
−Modified Carbapenem Inactivation Method (mCIM)
− Carbapenem Inactivation Method (CIM) 
−Modified Hodge Test (MHT) positive

• Molecular methods for resistance mechanism:
−PCR (for KPC, NDM, OXA-48, IMP, or VIM)
− Xpert Carba-R (for KPC, NDM, OXA-48, VIM, IMP)
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Laboratory evidence for Carbapenemase Production or 
Resistance Mechanism

Presenter
Presentation Notes
The other type of test used to detect CP-CRE is called a molecular test. These tests detect if the bacteria has the genetic material that would allow it to produce a carbapenemase. This type of testing is also called “resistance mechanism” testing.

Types of molecular tests include PCR… These methods can detect the specific type of carbapenemase resistance mechanism that the bacteria has.
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Example molecular method result

Presenter
Presentation Notes
This is an example of a lab result for a molecular test for CP-CRE. I’ve boxed in red the name of the test.
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Example molecular method result

Presenter
Presentation Notes
And the result shows that the KPC carbapenemase resistance mechanism was detected.



What do you think?
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Exercise 1

Presenter
Presentation Notes
Now let’s have you try to identify CRE! 



What do you think?
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Exercise 1



What do you think?

• Organism

• Susceptibility
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HINT:  Carbapenem antibiotics 
include:

• Doripenem
• Ertapenem
• Imipenem
• Meropenem

Exercise 1



What do you think?

• Organism

• Susceptibility
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Exercise 1



What do you think?

• Organism

Enterobacter cloacae

• Susceptibility

Resistant to ertapenem
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Exercise 1



What do you think?

• Organism

Enterobacter cloacae

• Susceptibility

Resistant to ertapenem

57

Exercise 1



What do you think?
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Exercise 2

Presenter
Presentation Notes
Now let’s have you try to identify CRE! 



What do you think?
• Organism

• Susceptibility
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Exercise 2

Presenter
Presentation Notes
Now let’s have you try to identify CRE! 



What do you think?
• Organism
K. pneumoniae
• Susceptibility
S to Ertapenem 
S to Imipenem
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Exercise 2

Presenter
Presentation Notes
Now let’s have you try to identify CRE! 



What do you think?
• Organism
K. pneumoniae
• Susceptibility
S to Ertapenem 
S to Imipenem

61

Exercise 2

NOT CRE

Presenter
Presentation Notes
Now let’s have you try to identify CRE! 



• Different organisms/species/carbapenemases are counted as separate 
events from other organisms/species/carbapenemases.

• There is at least a 12-month interval from previous notification event for 
clinical cases.

• A person with a clinical case should not be counted as a 
screening/surveillance case thereafter (e.g., patient with known infection 
who later has colonization of GI tract is not counted as more than one case).

• A person with a screening case can be later categorized as a clinical case 
(e.g., patient with positive peri-rectal screening swab who later develops 
blood stream infection would be counted in both categories).

Criteria to distinguish new from existing cases:



• Enterobacter spp., E. coli or Klebsiella spp. resistant to any carbapenem in 
the absence of carbapenemase resistance mechanism testing

• Identification of CRE producing a carbapenemase other than KPC may be 
requested for additional testing.

When should isolates be sent to the State Laboratory of 
Public Health?



• ELR, Fax or phone to local health department 

• Local health department will capture case information in Survey 
Monkey case report form 
− Until NCEDSS module is live

How to report
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• Other healthcare facility exposures (e.g., long-term care facility)?

• International travel/international healthcare?

• Medical devices in place within 2 days prior to culture?

• Wound care?
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What will the local health department ask about the case? 



• Detect MDROs
–Increased awareness 
–Sentinel 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

What NC DPH is doing: 

• Stewardship efforts
–Antimicrobial resistance subcommittee
–Get Smart to Be Antibiotics Aware
–STAR partners 

• Education
–Webinars
–Toolkits
–Presentations
–Guidance documents

Presenter
Presentation Notes
Early detection and aggressive implementation of infection prevention and control strategies are necessary to prevent further spread of CRE, especially novel CP-CRE. These strategies require an understanding of the prevalence or incidence of CRE. Public Health authorities must be notified promptly when cases of CRE are detected in order to contain CRE. 

National priority now nationally notifiable
ARLN
Position statement 
Many states have made CRE reportable



Goal: contain or slow spread of multidrug-resistant organisms

Investigation, containment and response

Presenter
Presentation Notes
We investigate reports of MDROs to contain or slow the spread of these organisms 



• Characterize the organism

• Identify if transmission is occurring

• Identify affected patients

• Ensure appropriate control measures are promptly implemented 

CRE case investigation

Presenter
Presentation Notes
guide further response actions, patient management, and future response efforts




1. Organism and mechanism

2. Setting 

3. Available resources

69

Prioritize responses given:



• 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



Control measures

Gown and gloves

Prevent opportunities for transmission

Hand hygiene 

Presenter
Presentation Notes
Implementation of control measures in a healthcare setting means that the patient is placed in appropriate precautions, namely, contact precautions.  This means that healthcare providers:

Use gown and gloves for direct care of patients infected or colonized with CRE

Additionally,
Ensure hand hygiene is performed, open wounds are covered with a clean, dry dressing and incontinence is contained when patients infected or colonized with CRE leave their rooms

It also means that 
Patients with CRE receiving any ancillary services (such as OT/PT) should be scheduled, at the end of the day to prevent opportunities for transmission

Along the same lines as scheduling patients for therapy at the end of the day, asking that environmental cleaning of these rooms occur following the cleaning of other patient rooms.  It is also important to assure that FDA cleaning agents are being used.





Environmental cleaning

Control measures

Presenter
Presentation Notes
Notify environmental services to those room(s) housing patients with a MDRO
Conduct frequent cleaning of high touch surfaces in the room with recommended Environmental Protection Agency (EPA)-registered disinfectants
Clean rooms of these patients after completing the cleaning of other rooms, when feasible�
Move to initial control measures



Communicate CRE status to transferring 
and receiving facilities 

Control measures

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

Presenter
Presentation Notes
Notify transferring agencies and facilities if a patient is infected or colonized with a MDRO


https://epi.publichealth.nc.gov/cd/hai/docs/InterfacilityTransferInstructionsandForm.pdf
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Containment response elements



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

linked because of healthcare exposure

75

Contact investigation
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Colonization screening process
Request for 
colonization 
screening

Arrange site 
visit with LHD 

to collect 
swab(s)

On-site visit to 
collect swab(s)

Send swab(s) 
to Regional 
ARLN lab

In consultation with LHD, 
DPH will send:
• Swab(s)
• Educational resources
• Swab collection 

instructions
• Shipping instructions

• Ideally Mon-Wed
• Arrange for staff to 

collect swab(s)
• Provide LHD with:

• Facility address
• Patient name
• Patient DOB
• Patient MRN

• DPH will send:
• Shipping label

• Facilitate swabbing
• Facilitate packaging 

and FedEx pickup (if 
needed)

• DPH will send:
• Requisition 

forms

• LHD will fax/call with 
results when available



1. Biohazard bag (with 
absorbent material)

2. Collection instructions

3. Parafilm

4. Swab
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Swab collection kit

1

2

3 4



1. Perform hand hygiene and apply appropriate PPE.

2. Remove swab from packaging.

3. Carefully insert both tips of swab approximately 1 cm 
beyond the anal sphincter and rotate gently. Refer to 
collection instructions for appropriate amount of sample.

4. Uncap transport tube and insert swab.

5. Cap transport tube and seal with Parafilm.

6. Label the transport tube with patient name, date of birth, 
and collection date.

7. Place transport tube in biohazard bag and seal.

8. Place requisition form in outer pocket of biohazard bag.
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Swab collection process Transport tube Swab



Guidance for packing and shipping Category B biological substances via FedEx 
will be provided prior to swab collection
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Packing and shipping



• 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 

80

Partnership is essential



Coordinated approaches prevent MDROs

Presenter
Presentation Notes
Modeling studies have shown that a coordinated approach to MDRO prevention will decrease the burden of MDROs in communities compared to using common approaches, or independent efforts.

The bar graph here depicts the following example. CRE enters 10 health care facilities in an area sharing patients. 5 years later, this is the number of patients predicted to get CRE under the 3 types of approaches we just mentioned:
With the Common Approach (status quo), 2,000 patients or 12% of patients will get CRE within 5 years.
With Independent Efforts, 1,500 patients or 8% of patients will get CRE within 5 years.
With a Coordinated Approach, 400 patients or 2% of patients will get CRE within 5 years.

More patients get infections when facilities do not work together, increasing morbidity, mortality, and overall healthcare costs.




1. Staff education

2. Laboratory notification

3. Cohort residents and staff

4. Contact precautions

5. Hand Hygiene

6. Environmental cleaning

7. Communicate MDRO status

8. Review infection prevention policies and procedures

9. Antimicrobial Stewardship
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How Can My Facility Prevent transmission of MDROs?

Presenter
Presentation Notes
Communicate with your laboratory to ensure use of appropriate methods for CRE identification (including adoption of the most recent Clinical & Laboratory Standards Institute (CLSI) breakpoints for carbapenem susceptibility testing) and to assess their capacity to test for CP-CRE
Perform periodic reviews of laboratory data to quantify incidence of CRE and detect changes in overall trends 
Consider performing rectal screening to detect CRE colonization when admitting patients who have been hospitalized outside the U.S. within the past 6 months




• Communicate with your laboratory
−methods for CRE identification 
− capacity to test for CP-CRE

• Perform periodic reviews of laboratory data 
− quantify incidence 
− detect changes in overall trends 

• Consider performing rectal screening to detect CRE colonization 
when admitting patients who have been hospitalized outside the 
U.S. within the past 6 months
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How Can My Facility Prevent transmission of MDROs?



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

Questions? 

mailto:NCHAI@DHHS.NC.GOV
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PART ONE: NOTIFICATION



March 6, 2018
When reviewing your microbiology labs for 
routine surveillance at acute care hospital A 
(ACH A), you identify a 63 year old male 
patient (Mr. Z) with a Klebsiella oxytoca 
isolate from a wound culture taken on March 
2. 

The isolate is resistant to ertapenem.

No additional testing was performed. 

PART ONE: NOTIFICATION
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Presenter
Presentation Notes

Poll Title: Is this reportable to NC DPH?
https://www.polleverywhere.com/multiple_choice_polls/99qURHpQFFxooAA



March 6, 2018
You report the case of CRE to your local 
health department and the isolate is 
forwarded to the state lab for resistance 
mechanism testing. 

PART ONE: NOTIFICATION



March 9, 2018
The health department calls to let you know 
the state lab results are in. The isolate tests 
positive for Verona Integron-encoded metallo-
β-lactamase (VIM). VIM is a plasmid-mediated 
Carbapenemase that is rare in the U.S. This is 
the first VIM Producing CRE for the hospital 
and for the region.

PART ONE: NOTIFICATION
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Presenter
Presentation Notes

Poll Title: What does this lab result mean? Choose all that apply
https://www.polleverywhere.com/multiple_choice_polls/BqdMcnaOrvOHFpR
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Presenter
Presentation Notes

Poll Title: What should your facility do to prevent transmission?
https://www.polleverywhere.com/free_text_polls/PgpvwDR7Hf1s75U
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Presenter
Presentation Notes

Poll Title: What are some key questions to ask to begin planning your containment strategy?
https://www.polleverywhere.com/free_text_polls/8fmNG8e1FyWXwMJ



• You know that in healthcare settings, Klebsiella bacteria 
are primarily spread through person-to-person contact

• This is a novel CRE mechanism so your goal is 
containment! 

Consider:

1. Where do you go for additional information to plan your 
response? 

2. What are some key questions to ask to begin planning 
your containment strategy? 

Remember! 



PART TWO: CASE HISTORY



January 1-31 2018  Hospital X – Athens, 
Greece
On January 1, while on vacation in Greece, 
Mr. Z suffered a stroke. He was 
hospitalized in Athens in an ICU. 
During his stay he developed a sacral 
decubitus ulcer. As part of treatment, Mr. Z 
received several courses of antibiotics. 
On January 31, Mr. Z was discharged and 
flew home with family. 

PART TWO: CASE HISTORY



January 31, 2018   Hospital A – USA
After landing in the U.S., his family brought 
him directly to the emergency room at 
Hospital A and he was admitted.
The decubitus ulcer showed no sign of 
infection. Mr. Z remained bed-bound. He 
was continent of stool, but required 
assistance with activities of daily living.
Mr. Z had no roommates during his stay. 
He was not on contact precautions. 

PART TWO: CASE HISTORY



February 1-28, 2018  Nursing Home 1 – USA
Late on February 1, Mr. Z was transferred to the 
Nursing Home A. He was admitted to a double 
occupancy room with Roommate Y. 
Mr. Z was not on contact precautions.
On February 23, Mr. Z’s wound began to look 
worse and he developed a fever. He was 
empirically started on antibiotics. His fever 
continued and he developed diarrhea.

PART TWO: CASE HISTORY



March 1-4, 2018  Hospital A – USA
On March 1, Mr. Z was readmitted to the 
hospital and on March 2, Mr. Z’s 
physician ordered for the decubitus ulcer 
to be cultured.
On March 4, the CRE result was reported 
from the clinical laboratory and Mr. Z was 
placed on contact precautions.

PART TWO: CASE HISTORY
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Presenter
Presentation Notes

Poll Title: What risk factors did the patient have for CP-CRE?
https://www.polleverywhere.com/multiple_choice_polls/GlUYvStXnq1lgZf
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Presenter
Presentation Notes

Poll Title: Why might the LTCF or health department call you about the CP-CRE result?
https://www.polleverywhere.com/multiple_choice_polls/vaocE9C4qANostV
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Presenter
Presentation Notes

Poll Title: Consider: Based on the patient's case history, 1. How would you evaluate the potential for transmission? What are key next steps for Hospital A?
https://www.polleverywhere.com/free_text_polls/0pqi48lnvaauPWf



PART THREE: FACILITY ASSESSMENT



After a site visit performed at your hospital in 
conjunction with the health department, you 
find multiple issues including:

• Poor adherence to hand hygiene

• Patient care equipment stored around 
inpatient room sinks 

• Improper application/removal of PPE

PART THREE: FACILITY ASSESSMENT
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Presenter
Presentation Notes

Poll Title: Which of the following are risk factors for CP-CRE transmission? Choose all that apply
https://www.polleverywhere.com/multiple_choice_polls/kGSIEc3VFjNxuPs



Several infection prevention issues were identified at Hospital A. 

How would you:

1. Immediately address the infection prevention concerns?

2. Identify if transmission has occurred?



PART FOUR: SCREENING



March 9, 2018

In consultation with the health department, 
your facility screens:

5 hospital patients who overlapped with Mr. Z’s 
current hospital admission in the same unit for 
three or more days before he was placed on 
contact precautions

Mr. Y (Mr. Z’s roommate at LTCF 1, who has 
been transferred to your hospital with 
pneumonia) 

PART FOUR: SCREENING



DPH can coordinate colonization screening through our 
regional antimicrobial resistant laboratory network (ARLN) 
lab

Consider:

1. What data do you want to collect on those you screen?

2. What sites are appropriate for CRE screening?

3. How will swabs be acquired? 

Remember! 



March 11, 2018
Screening identifies one colonized case of VIM 

PART FOUR: SCREENING



• The response continues for 4 months 

• Screening is expanded to include other high risk patients and 
continues until there are two consecutive screens with no new 
positives

• Education and rounding continue to ensure appropriate IP 
practices

• Your facility participates in a public health regional training 
session to educate other hospitals, long-term care facilities, 
transport services and LTACHS in your area to ensure a 
coordinated approach to MDRO control
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PART FIVE: CONCLUSION



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

Questions? 

mailto:NCHAI@DHHS.NC.GOV


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

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


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

http://epi.publichealth.nc.gov/cd/hai/docs/CREinfoLTCfacilities.pdf
http://epi.publichealth.nc.gov/cd/hai/docs/CREinfoLTCfacilities.pdf
https://www.cdc.gov/hai/pdfs/cre/CRE-guidance-508.pdf
http://epi.publichealth.nc.gov/cd/antibiotics/campaign.html
http://epi.publichealth.nc.gov/cd/hai/docs/CREinfoLTCfacilities.pdf
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Poll Title: I understand the process for CRE reporting and surveillance
https://www.polleverywhere.com/clickable_images/XvvkwHNa6nGzzI9
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Presentation Notes

Poll Title: I can identify resources and key stakeholders related to CRE response
https://www.polleverywhere.com/clickable_images/tHo8rJaplBbTtkR
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Presentation Notes

Poll Title: I can describe containment strategies for CRE
https://www.polleverywhere.com/clickable_images/xxZ6g4SPPbkAMvj
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Presentation Notes

Poll Title: I am comfortable assessing infection prevention measures to prevent CRE transmission
https://www.polleverywhere.com/clickable_images/KyYeddBxIN9NC9w
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Presentation Notes

Poll Title: I understand the process for initiating CRE colonization screening
https://www.polleverywhere.com/clickable_images/UTJD7qd02HoCkjo
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