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Mcr-1 (mobilized colistin resistance) is a rare gene that can be carried by plasmids in gram-negative bacteria, such as E. coli and Klebsiella pneumoniae and confers colistin resistance. Colistin is an old antibiotic that has many side effects and is typically only used as a last resort. A map of mcr-1 cases in the U.S. can be found here: https://www.cdc.gov/drugresistance/tracking-mcr1.html. Massachusetts has had five cases reported in 2017. One was a RI resident with travel to the Caribbean, where mcr-1 is known to be found and a second was an MA resident without travel history and was found to be epi-linked to case #1. The other three cases were identified through NARMS mining of the WGS posted to PulseNet by the MA State Public Health Laboratory (MASPHL) for enteric pathogens (Salmonella and E. coli).  All three had travel outside of the country.
The MAVEN event name for cases (and contacts) of mcr-1 is: Multi-Drug Resistant Organism (MDRO). 

Testing and Notification
Mcr-1 gene detection is currently limited to laboratory testing at the CDC and the ARLN (Antibiotic Resistance Laboratory Network) or through NARMS (National Antimicrobial Monitoring System) by performing whole genome sequence mining of MA isolates posted to PulseNet. The Northeast ARLN is the Wadsworth Laboratory in NY. When a positive result or mcr-1 gene sequence is identified through ARLN, CDC or NARMS, it will be reported to the AR Coordinator and/or HAI Coordinator, who will then notify the EOD either directly or by calling 617-983-6800. Follow-up can be quite extensive and may include screening of contacts, especially for those cases identified through laboratory testing.  In the case of identification through NARMS, cases are often identified many months after the fact, thus limiting the required follow up in some cases.
If a clinical laboratory suspects that they may have a suspect mcr-1 positive isolate (for example, on the basis of colistin resistance), it should be sent to our MASPHL to be forwarded to the CDC or ARLN for confirmatory testing, but only if the following circumstances are met: 
· Enterobacteriaceae* (E. coli, Klebsiella spp.) or Pseudomonas aeruginosa with an MIC to colistin of 4 µg/ml or higher (note that laboratories are typically only testing for colistin susceptibility by physician request)
· Enterobacter spp. with an MIC to colistin of 4 µg/ml or higher, if other risk factors exist (international travel or epi link to a known case)
*Proteus, Providencia, Morganella, and Serratia species have intrinsic colistin resistance and should not be sent for mcr-1 testing.

A NOTE ABOUT LABS: If in the course of your investigation, you receive copies of any lab results, PLEASE bring them to ISIS for entry in the event, rather than scanning and attaching them.

EOD responsibilities:
1- Acknowledge the event and assign it to yourself. Do not contact the LBOH, as they do not have access to MDRO events.

2- Contact the infection preventionist at the facility where the mcr-1 positive isolate was reported and collect the following information about the case to be entered into MAVEN:
· Demographics
· Underlying medical condition and reason for hospitalization
· Symptoms (if indicative of active infection, i.e. cough)
· History of antibiotic use (such as carbapenems and colistin)
· History of previous hospitalization (in the past 3 months)
· History of attendance at a supervised care setting (rehab, LTCF, etc. - in the past 3 months)
· Determine if the case had a roommate or shared a bathroom with another patient
· Determine if the case participated in any group activities (including rehab)
· Determine if the case was on contact precautions
· If yes, how does the facility define contact precautions?		
· Infection control 
· Identify all locations in the facility where the patient was present
· Determine whether the patient was on contact precautions at all times
· Find out if the patient had a roommate or shared a bathroom with any other patients
· Risk factors in the previous 30 days:
· Travel, including international travel (especially to the Caribbean)
· Procedure involving reusable medical device (i.e., duodenoscope)
· If this is the case, collect additional information on the device (when it was taken out of service, if it is regularly cultured, and how many other patients shared the same device)
· BE SURE TO NOTE THE NAME OF THE FACILITY WHERE THE PROCEDURE OCCURRED IN THE RISK/EXPOSURE QPKG
· Complete the “MCR-1 questionnaire” in the mcr-1 SOP folder with the information obtained above. If the case is well enough to be interviewed, the questionnaire could be completed directly with the case. The questionnaire helps to determine additional risk factors and potential contacts. MCR-1 questionnaire.docx
		 
3- Discuss infection control measures with the facility if they are not already in place (this could include the acute care hospital where the case is hospitalized and/or a long term care facility where the case resides/will be discharged):
· Contact precautions are considered best practice. The CDC CRE toolkit contains relevant information about infection control measures if they do not already have it: http://www.cdc.gov/hai/organisms/cre/cre-toolkit/ 
· If the case is undergoing hemodialysis, see page 47 of the following document regarding recommendations for patients with MDROs in hemodialysis centers: http://www.apic.org/Resource_/EliminationGuideForm/7966d850-0c5a-48ae-9090-a1da00bcf988/File/APIC-Hemodialysis.pdf. Providers at the hemodialysis center should not wear the same gown for the care of more than one patient
4- Screening of contacts may be recommended on a case-by-case basis (see last page for information on tracking these situations as outbreaks in MAVEN):

NOTE: As of 10/1/2017, CDC is not CLIA certified to perform this testing, so there is currently no mcr gene colonization screening available anywhere.

· Screening of contacts is determined after discussions with Dr. Madoff, Dr. DeMaria, CDC, the AR and HAI coordinators, as well as Infection Preventionist at the facility. 
· [bookmark: _GoBack]Contacts are screened with a rectal swab. CDC recommends a cotton tipped swab stored in transport media (usually a liquid or gel). The swab should be kept refrigerated and shipped on ice to CDC for PCR testing within 48 hours of collection.  The swab should be shipped overnight and can only be received at CDC on Tuesday or Wednesday (no later than Thursday). Please send the tracking number so they know to look out for the package. For more information on shipping, see the instructions called “CDC CEMB Shipping Instructions outbreak” included in the mcr-1 SOP folder. Howard Lam (983-6296) and Tracy Stiles (983-6619) are contacts at MASPHL for shipping specimens to CDC. Typically, swabs will be collected at the facility where the index case was identified and shipped directly to CDC, bypassing MASPHL.
· Note: there are no recommendations for trying to culture the swab. Testing involves PCR detection for the mcr-1 gene only, currently done only at CDC.  
· Considerations for contacts include:
· Household contacts
· If the case had roommates or shared a bathroom with other patients in the facility
· If the case had a procedure (such as an ERCP or other type of scope use); those individuals that had the same procedure or scope within some timeframe
· If the case was not on contact precautions for their entire hospital stay, other patients that were on the same unit >= 3 days (a longer length of stay is higher risk)
An example script used for contact consent called “CDC Verbal Consent - MCR1” can be found in the mcr-1 SOP folder.

· If a contact is found to be positive, they would be considered the same as a case.

5- Prospective surveillance should be recommended to the microbiology laboratory conducting testing for the facility where the index case was identified. Recommend colistin susceptibility testing on all phenotypically similar isolates (i.e., same species and susceptibility pattern as the index case) for 2-3 months.  Any isolates that have colistin MIC >=4 can be sent to MA SPHL to be forwarded to the Wadsworth Laboratory or the CDC for mcr-1 testing. 

Write-up and Notifications (including CDC staff):

1- Include individual cases and outbreaks of CRE in the EOD notes.

2- Share information learned with the AR Coordinator, HAI Coordinator, and Dr. DeMaria. 
3- The CDC should be contacted if they have not been already:
Healthcare outbreak phone number: 404-578-4027
Healthcare outbreak email address: haioutbreak@cdc.gov
Subject matter expert: Maroya Walters: vii0@cdc.gov 

	

Outbreaks of mcr-1 (INCLUDES SITUATIONS WHERE CONTACTS OF A SINGLE CASE WILL BE SCREENED):

1- Create an outbreak event of MDRO with the following naming convention: HOSP_MDRO_29APR2016.

2- Link appropriate MDRO events to the outbreak event.
· In the event that multiple contacts are identified to be screened, an outbreak question package can be copied into your outbreak event from the event ID 102847328 (“MCR-1/CP-CRE Contact Screening”). This question package will appear in all linked events and can be used to help keep track of patient consent and results.
· In the event that screening of contacts is necessary, there is a roster template that can be used for easy importation of a list of contacts into your outbreak event.  The roster can be found here: MDRO_Roster_Template.csv  The only required fields are first and last name, address, gender and DOB.  Once your template is filled out, see Scott Troppy for assistance with importing into your cluster event.

3- Infection control measures should be strictly enforced. Screening of contacts will likely be recommended and should be discussed with the AR Coordinator, HAI Coordinator, and Dr. DeMaria. 

4- If the case will be discharged to a LTCF or LTACH, Epi should generally follow up with this facility to confirm they are aware of the patient’s mcr status (colonization or infection) and to review infection control recommendations.

5-Attach any additional questionnaires or patient consent scripts to the outbreak event.

6-At the conclusion of the investigation, a brief memo summarizing the investigation should be written and reviewed by Barbara and Melissa and attached to the event in MAVEN.





