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Objectives

• Review novel and targeted multi-drug resistant organisms 
(MDROs)

• Describe the epidemiology of and response efforts to these 
MDROs

• Discuss the role of infection preventionists in detecting, 
reporting, and containing novel & targeted MDROs
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Multi-drug resistant organisms (MDROs)

1.CDC 2019 AR Threats Report: https://www.cdc.gov/drugresistance/biggest-threats.html 
2.COVID-19 Impact on AR: https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf 

https://www.cdc.gov/drugresistance/biggest-threats.html
https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf


How are MDROs transmitted? 

• Person-to-person contact with infected or colonized people 
– contact with wounds or stool

• Contact can occur with contaminated surfaces, such as via 
– hands of healthcare staff who did not perform hand hygiene
– medical equipment that have not been correctly cleaned

• Some (CRPA) via contaminated water sources or products

https://www.cdc.gov/hai/
outbreaks/crpa-artificial-

tears.html 
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https://www.cdc.gov/hai/outbreaks/crpa-artificial-tears.html
https://www.cdc.gov/hai/outbreaks/crpa-artificial-tears.html
https://www.cdc.gov/hai/outbreaks/crpa-artificial-tears.html


Who is at risk for acquiring MDROs?

• Patients/residents at highest risk, especially those with
– One or more devices (e.g., ventilators, catheters)
– Long courses of antibiotics
– Weakened immune systems
– History of healthcare received outside the United States
– Frequent or long-term exposure to healthcare facilities

http://publichealth.lacounty.gov/Acd/docs/NMDRONewsletter_Issue1.pdf
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http://publichealth.lacounty.gov/Acd/docs/NMDRONewsletter_Issue1.pdf


What “Novel” (or “Targeted”) MDRO Means

• MDROs that are:
– Pre-endemic
– Difficult to treat
– Easy to spread

• Varies by region

5https://www.cdc.gov/hai/pdfs/mdro-guides/Health-Response-Contain-MDRO-H.pdf 

https://www.cdc.gov/hai/pdfs/mdro-guides/Health-Response-Contain-MDRO-H.pdf


LACDPH MDRO Tier Designation - 2023

http://publichealth.lacounty.gov/acd/docs/LACDPH_MDRO_Tiers_ExternalGuidance.pdf 6

Increasing 
DPH

follow-up

http://publichealth.lacounty.gov/acd/docs/LACDPH_MDRO_Tiers_ExternalGuidance.pdf


MDRO Containment and Prevention Approach 

Identify affected 
patients

Ensure 
appropriate 

control measures

Assess for 
transmission

Laboratory 
surveillance

Interfacility 
communication
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Common causes of C. auris outbreaks in LA County 
healthcare facilities (2020-2023)
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Known Case Unknown Case

Control strategies
1. Contact Precautions
2. Isolation
3. Environmental cleaning Outbreak

lack of screening 
tests

X Xlack of interfacility 
communication

Successful 
C. auris control



9https://www.cdc.gov/vitalsigns/stop-spread/infographic.html#infographic1 Photo credit: CDC

Need for a Coordinated Approach to Stop Spread

https://www.cdc.gov/vitalsigns/stop-spread/infographic.html#infographic1


HOW TO DETECT
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RARE CPOs
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CPO vs Carbapenem-resistant Organisms (CROs)

• CRO= carbapenem-resistant organism
– Organism that is resistant (R) to 

carbapenem antibiotics
• Meropenem, doripenem, 

ertapenem, imipenem
– Includes carbapenem-resistant (CR)-

• Enterobacterales (CRE)
• Acinetobacter baumanii (CRAB)
• Pseudomonas aeruginosa (CRPA)

– Regardless of having a 
carbapenemase or not

http://publichealth.lacounty.gov/acd/docs/CDCMidAtlant
icWebinarSimplifyingCROs.pdf 
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• CPO= carbapenemase-producing 
organism
• Organism that produces a 

carbapenemase enzyme
• KPC, IMP, NDM, OXA, VIM

• This is one way organisms 
become CR

• Examples: KPC-producing CRE, VIM-
producing CRPA

http://publichealth.lacounty.gov/acd/docs/CDCMidAtlanticWebinarSimplifyingCROs.pdf
http://publichealth.lacounty.gov/acd/docs/CDCMidAtlanticWebinarSimplifyingCROs.pdf


CPOs Epidemiology in LA County (2017-2022)
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http://publichealth.lacounty.gov/NMDROReportDashboard.htm 

http://publichealth.lacounty.gov/NMDROReportDashboard.htm


Laboratory testing for CROs and CPOs

• Labs must perform specific 
testing to look for CPOs

• Approximately 30% of LA 
County hospitals do this 
testing

http://publichealth.lacounty.gov/acd/docs/LAC_CarbapenemaseTestingExplanation2021.pdf 
https://www.cdph.ca.gov/Programs/CHCQ/HAI/Pages/CRE_InfectionPreventionStrategies.aspx 14

http://publichealth.lacounty.gov/acd/docs/LAC_CarbapenemaseTestingExplanation2021.pdf
https://www.cdph.ca.gov/Programs/CHCQ/HAI/Pages/CRE_InfectionPreventionStrategies.aspx


LACDPH CPO Surveillance Recommendations

• Admission screening for patients:
– With recent international healthcare exposure
– Admitted from high-risk facilities1

– Admitted from facilities with outbreaks
• Clinical testing

– Encourage carbapenemase testing for CROs2

1. http://publichealth.lacounty.gov/acd/LTACvSNF.htm
2. https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/CPO_webinar_102722.pdf 15

https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/CPO_webinar_102722.pdf
https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/CPO_webinar_102722.pdf


CANDIDA AURIS
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Candida auris Epidemiology in LAC (2019-2022)
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http://publichealth.lacounty.gov/NMDROReportDashboard.htm 

http://publichealth.lacounty.gov/NMDROReportDashboard.htm


C. auris Susceptibility Profile in LA County

http://publichealth.lacounty.gov/acd/docs/MitigatingSpreadofC.aurisLAC.pdf 18

http://publichealth.lacounty.gov/acd/docs/MitigatingSpreadofC.aurisLAC.pdf


What is “concerning C. auris”?
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C. auris that is resistant to 
echinocandins (pink highlight) or 
pan-resistant (to all drugs)



LACDPH C. auris Surveillance Recommendations

• Admission screening for patients:
– Admitted from high-risk facilities1

– Admitted from facilities with outbreaks
• Clinical testing

– Consider additional passive surveillance
• E.g., identifying all yeast to the species level from sterile sites

– Recommend to perform antifungal susceptibility testing 
(AST), especially when C. auris causing infection

1. http://publichealth.lacounty.gov/acd/LTACvSNF.htm 20

http://publichealth.lacounty.gov/acd/LTACvSNF.htm


HOW TO REPORT
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LACDPH MDRO Reporting Requirements

http://publichealth.lacounty.gov/acd/docs/MDRO_HOO_Compliance_Instructions.pdf 
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Hospitals should report 
results for all CRE 
(including CP-CRE) 
in NHSN

Make sure your 
lab is reporting 

via ELR!

http://publichealth.lacounty.gov/acd/docs/MDRO_HOO_Compliance_Instructions.pdf


MDRO Reporting Portal
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Labs can report via REDCap if ELR not set up: redcap.link/LACMDROPortal  



HOW TO CONTAIN

24



LAC Novel MDRO Response
• Upon receipt of a Tier 1-3 MDRO, LACDPH will work with HCFs to:

Conduct initial assessment of affected facility to ensure patient is 
on appropriate level of precautions (Contact vs. Enhanced 
Standard)

Determine patient status and risk for transmission

Identify whether transmission may have occurred

Educate facility staff on how to prevent transmission

Ensure communication of patient infection/colonization status
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Assessment

• Determine whether patient was on appropriate TBP
• What type of unit(s) was the patient on?
• Is staff adherence to infection control practices high?
• Are staff using appropriate disinfectants?
• What is your baseline MDRO rate?
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Screening

• Work to identify additional colonized cases
• Generally, identify those at highest risk for transmission

– Shared same room/unit
– Shared same staff
– Had same procedure

• Regardless of whether patients were on Contact Precautions 
or not
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Screening algorithm (example)

http://publichealth.lacounty.gov/acd/docs/LACDPH_NMDRO_Tier2ScreeningAlgorithmExternal.pdf 28

http://publichealth.lacounty.gov/acd/docs/LACDPH_NMDRO_Tier2ScreeningAlgorithmExternal.pdf


Determining when to open an outbreak
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• Understand if this is “above the baseline”
– Outbreak= the occurrence of more cases of disease than 

expected in a given area or group over a particular period 
of time

– Cluster= the occurrence of many cases in a given area or 
group without regard to whether it is more than expected

• Determine if there are “epidemiological links”



HOW TO PREVENT
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Key MDRO Prevention Measures

• Identify residents who are infected or colonized with MDROs
• Implement appropriate transmission-based precautions

– Hospitals: Contact Precautions
– Dialysis: Standard Precautions

• Have good baseline infection control practices:
Hand hygiene
PPE
 Environmental cleaning  & disinfection

• Communicate MDRO status upon transfer1,2

• Conduct regular MDRO surveillance

311.http://publichealth.lacounty.gov/acd/InterfacilityTransfers.htm 
2.http://publichealth.lacounty.gov/acd/docs/LACDPH_TransferringGuidanceforMDROs.pdf 

http://publichealth.lacounty.gov/acd/InterfacilityTransfers.htm
http://publichealth.lacounty.gov/acd/docs/LACDPH_TransferringGuidanceforMDROs.pdf


MDRO Infection Control Measures
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*Including Clostridioides difficile (C. diff); ABHS=alcohol-based hand sanitizer; CRE=carbapenem-resistant Enterobacteriaceae

Slide courtesy of CDPH

Blank Cell C. auris Acinetobacter Other MDRO (e.g., 
CRE)

C. diff SARS-CoV-2

Good hand hygiene –
ABHS preferred X X X Soap & water 

preferred X

Transmission-based 
Precautions, single room 
if possible

X X X X + respirator, eye 
protection

Thorough environmental 
cleaning and disinfection Use List P agent X X Use List K agent Use List N agent

(List P/List K agent OK) 

Routine adherence 
monitoring X X X X X

Cohorting of patients and 
healthcare personnel X X X X X

Lab surveillance X X X X X
Screening of high-risk 
contacts

X X X Blank cell X



It Takes a TEAM to Detect, Report, Contain, and 
Prevent Novel MDROs

• Infection Preventionists
• Laboratorians
• Clinicians
• Pharmacists
• Nurses

33Photo credit: CDC



Actions for Infection Preventionists

• Identify colonized and infected residents in the facility
– Conduct screening when transmission is suspected

• Ensure appropriate precautions are strictly adhered to
• Maintain adherence to basic infection control practices
• Work with EVS to ensure thorough cleaning & disinfection practices
• Educate staff on
• Flag medical records for future admissions

34



Actions for Case Managers

• Review medical records for MDROs
• Understand MDRO status upon admission

– Determine whether screening indicated
– Determine type of transmission based precautions

• Clearly communicate patient’s current status

http://publichealth.lacounty.gov/acd/docs/LACDPH_TransferringGuidanceforMDROs.pdf 35

http://publichealth.lacounty.gov/acd/docs/LACDPH_TransferringGuidanceforMDROs.pdf


Actions for Microbiologists

• Determine if your lab can identify novel MDROs
– Our Public Health Lab can provide guidance and/or free testing 

services, if needed
• Consider admission screening for CPOs and C. auris
• Immediately alert clinical and infection prevention staff when novel 

MDROs are suspected/identified
• Ensure lab reports easy to read, and suppress unnecessary 

information
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Actions for Clinicians & Pharmacists

• Ensure timely, appropriate antibiotic therapy for infections
• Look for novel agents but ensure they are ONLY used when needed

– Public Health can assist with expanded AST for CRE if needed
• Track facility and community antibiotic resistance rates

– LA County Regional Antibiogram – now a dashboard! 
http://publichealth.lacounty.gov/acd/AntibiogramData.htm 
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http://publichealth.lacounty.gov/acd/AntibiogramData.htm


Actions for Nurses
• Assist with screening upon admission (e.g., ask if a resident has 

received medical care outside the US in the past 12 months)
• Wear a gown and gloves when caring for residents with MDROs
• Perform hand hygiene ALWAYS: use alcohol-based hand rub or wash 

hands with soap and water before and after contact with the patient 
or their environment

• Discontinue devices (i.e., catheters) as soon as no longer necessary
• Alert the receiving facility when you transfer an MDRO-positive 

resident
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Actions for Dialysis Centers

• Educate staff about MDROs and prevention measures
• Audit and improve adherence to basic control measurs:

– Hand hygiene
– Wearing gowns and gloves
– Cleaning and disinfecting reusable equipment

• Receive and send patient’s MDRO status

https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.html#Dialysis 39

https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.html#Dialysis


Inter-facility Communication is VITAL

40http://publichealth.lacounty.gov/acd/docs/FacilityTransferForm.pdf

http://publichealth.lacounty.gov/acd/docs/FacilityTransferForm.pdf


MDRO CONTAINMENT AND PREVENTION

•Detect 
additional cases

•Implement 
infection 
control 
practices

•Lab and 
provider 
reporting

•Active and 
passive 
surveillance

DETECT REPORT

CONTAINPREVENT
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Remember…

• When in doubt, always contact us!
– HOU Email: hai@ph.lacounty.gov
– HOU website: publichealth.lacounty.gov/acd/HOU/index.htm 

• Additional Resources:
– LACDPH MDRO Website: 

http://publichealth.lacounty.gov/acd/Diseases/MDRO.htm 
– CDPH Antimicrobial Resistance Website: 

https://www.cdph.ca.gov/Programs/CHCQ/HAI/Pages/AntimicrobialR
esistanceLandingPage.aspx 

– CDC C. auris Infection Control Website: 
https://www.cdc.gov/fungal/candida-auris/c-auris-infection-
control.html 

– CDC CRE website: https://www.cdc.gov/hai/organisms/cre/index.html 
42

mailto:hai@ph.lacounty.gov
http://publichealth.lacounty.gov/acd/HOU/index.htm
http://publichealth.lacounty.gov/acd/Diseases/MDRO.htm
https://www.cdph.ca.gov/Programs/CHCQ/HAI/Pages/AntimicrobialResistanceLandingPage.aspx
https://www.cdph.ca.gov/Programs/CHCQ/HAI/Pages/AntimicrobialResistanceLandingPage.aspx
https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.html
https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.html
https://www.cdc.gov/hai/organisms/cre/index.html


Questions?

43
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• What are your challenges or concerns with MDROs?
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