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Disclosure

• This work is supported by the Center for Disease Control (CDC) and 
Prevention, Public Health Emergency Preparedness (PHEP) Cooperative 
Agreement #NU90TP922009 of the U.S. Department of Health and Human 
Services (HHS). The contents are those of the author(s) and do not 
necessarily represent the official views of, nor an endorsement, by CDC, 
HHS, or the U.S. Government.
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Objectives

• Describe epidemiology of emerging drug-resistant pathogens: Candida 
auris and carbapenemase-producing organisms (CPOs)—
overview/background, public health significance, national & NYS trends

• Review foundational infection prevention & control (IPC) strategies for 
health care facilities (HCFs)—hand hygiene, isolation precautions, 
environmental cleaning & disinfection, competencies

• Define best practices for IPC across the health care (HC) continuum—
optimizing precautions/ patient placement, surveillance/screening, 
communication, auditing, role of the environment, stakeholder coordination
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What do you see?
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Urgent Threats

Source: https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf
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Source: https://multibriefs.com/briefs/SHEA/SHEA061523.php
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Source: https://www.forbes.com/sites/brucelee/2023/03/25/cdc-contaminated-eye-
drops-outbreak-has-left-3-dead-4-with-eyeballs-removed/?sh=472905ef6fda

As of May 15, 2023:
• 81 patients in 18 states (including NY) 

with VIM-GES-CRPA
• Most patients reported using 

artificial tears.
• Preservative-free, multidose bottles
• EzriCare Artificial Tears only 

common product identified across 
the 4  HCF clusters. 

Source: https://www.cdc.gov/hai/outbreaks/crpa-artificial-tears.html
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Source: https://www.cdc.gov/drugresistance/pdf/threats-report/candida-auris-508.pdf
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C. auris—National Surveillance Data

Source: https://www.cdc.gov/fungal/candida-auris/tracking-c-auris.html
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C. auris—NYS Surveillance Data

Source: NYSDOH, unpublished
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C. auris—NYS trends, 2013-September 15, 2023

COVID-19 Waves begin

Case counts as of 
September 15, 2023:

o Clinical: 1654

o Surveillance: 2135

o Surveillance to 
clinical: 268 

Source: https://www.health.ny.gov/diseases/communicable/c_auris/
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MDROs—Overview

Source: https://www.vdh.virginia.gov/content/uploads/sites/174/2022/08/MidAtlantic-Webinar-simplifying-CROs_cleared.pdf
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Source: https://www.vdh.virginia.gov/content/uploads/sites/174/2022/08/MidAtlantic-Webinar-simplifying-CROs_cleared.pdf

Carbapenem-resistant (CR) vs 
Carbapenemase-producing (CP)
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Carbapenemase-producing Organisms (CPO)
• Epidemiologically important group of multidrug-resistant 

organisms (MDROs)  

• Subset of carbapenem resistant organisms (CROs)

Urgent threat to public health.
• Difficult to treat 
• Associated with high mortality
• Contain mobile genetic elements

• Facilitate resistance gene transmission 
within/between bacterial species & 
between patients.

Source: https://ndc.services.cdc.gov/case-definitions/carbapenemase-producing-organisms-cpo/
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Targeted Carbapenemases 

• Multiple genetic mechanisms can cause 
resistance

• “The Big Five”:
• KPC – Klebsiella pneumoniae carbapenemase

(most common in U.S.)
• NDM – New Delhi Metallo-β-lactamase
• VIM – Verona Integron-encoded Metallo-β-lactamase
• OXA – Oxacillinase-48-type carbapenemase
• IMP – Imipenemase Metallo-β-lactamase

Source: https://www.cdc.gov/drugresistance/pdf/threats-report/How-Germs-Fight-Back-Against-Antibiotics.pdf
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CDC’s Antimicrobial Resistance Laboratory 
Network (ARLN)

Source: https://www.cdc.gov/drugresistance/ar-lab-networks/domestic.html
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CDC ARLN Data—CP-CRE, 2017-2022

Source: https://www.cdc.gov/hai/data/portal/AR-Patient-Safety-Portal.html

34.7% of US CRE isolates submitted 2017-2022 
had a carbapenemase gene detected
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CDC ARLN Data—CP-CRE, 2017-2022 

Source: https://arpsp.cdc.gov/profile/arln/cre?gene-selector-cre-crpa-geomap=targetedCPGenesDetected&state-year-selector=joinedYears&tabsection-166=1

NYS:
• 61.81% of isolates with 

carbapenemases detected
• 7035 isolates tested
• 4348 with 

carbapenemases
detected
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CDC ARLN Data—CP-CRE, 2017-2022, continued

Source: https://arpsp.cdc.gov/profile/arln/cre?gene-selector-cre-crpa-geomap=targetedCPGenesDetected&state-year-selector=joinedYears&tabsection-
166=0&tabsection-484=1

KPC most common carbapenemase gene detected
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CDC ARLN Data—CP-CRPA, 2017-2022

Source: https://arpsp.cdc.gov/profile/arln/crpa

2.23% of all CRPA isolates 
submitted 2017-2022 had 

a carbapenemase gene 
detected
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CDC ARLN Data—CP-CRAB, 2017-2022

Source: https://arpsp.cdc.gov/profile/arln/crab

2.45% of all CRAB isolates submitted 2017-2022 
had a targeted carbapenemase gene detected
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CRE—NYS NHSN Data, 2019

Source: https://www.health.ny.gov/statistics/facilities/hospital/hospital_acquired_infections/2019/docs/hospital_acquired_infection_p1.pdf
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CDC Strategies for Prevention and 
Response to Novel & Targeted MDROs

Source: https://www.cdc.gov/hai/mdro-guides/containment-strategy.html, https://www.cdc.gov/hai/mdro-guides/prevention-strategy.html
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Source: https://www.cdc.gov/hai/mdro-guides/index.html



9

25

Lives on surfaces for long 
time & spreads in 

healthcare settings

Patients can 
become colonized 

and develop 
invasive infections

Highly 
drug-resistant

Source: Adapted from Ostrowsky, CDC. A Candida auris Update. Grand Rounds presentation, June 7, 2022, Flushing, NY.

Why Are We Concerned About C. auris & 
CPOs?
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IPC Strategies
• “Basics”—Foundational:

– Asepsis
– Hand hygiene
– Standard & Transmission-based Precautions (TBP)
– Personal protective equipment (PPE) use & availability
– Environmental IC—cleaning and disinfection

• “Best Practices”/Next Level:
– Colonization screening:

• Point Prevalence Studies (PPS)
• Admission/discharge screening

– Auditing practices
– LTC settings – Enhanced Barrier Precautions (EBP)
– Communication/coordination among continuum 

partners

Source: https://www.cdc.gov/hai/mdro-guides/prevention-strategy.html

Photo: NYSDOH (J. Greenko)
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Response—Healthcare Facilities (HCFs)

• Collect case details and risk factors (e.g., healthcare, travel)
• Contact tracing and testing to find more cases 
• IPC basics: 

• PPE & TBP
• Hand hygiene
• Environmental IC—cleaning and disinfection

• Patient/resident care environment
• Shared medical equipment

Source: Adapted from Kogut, NYSDOH. Candida auris 101. Presented September 20, 2022. 
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Response—NYS Public Health
• NYSDOH Wadsworth Center:

• Confirmation & surveillance testing
• Susceptibility/mechanism testing
• Relatedness analyses

• Whole Genome Sequencing (WGS)
• Single Nucleotide Polymorphism (SNP)

• NYSDOH HEIC Epidemiologists:
• Investigate reports
• Track cases & resistance patterns
• Conduct onsite IPC assessments
• Provide IPC consultation/guidance

https://www.cdc.gov/drugresistance/pdf/threats-report/2019-ar-
threats-report-508.pdf

Source: Adapted from Kogut, NYSDOH. Candida auris 101. Presented September 20, 2022. 
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Case Study #1: C. auris

 Individual with C. auris + blood 
culture collected on day #14 post-
admission

 Chronically ventilator-dependent 
with indwelling urinary catheter & 
Stage II sacral ulcer

Now what?
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Insert text here

Identify & 
clinically manage 
patient/resident

Report results to 
public health

Implement IPC 
measures:

• HH, TBP, PPE use, 
Environmental IPC

Screening/PPS

Communicate  
patient/resident 

status to 
stakeholders

There is C. auris in my facility: 
What should I do?

Source: https://www.cdc.gov/fungal/candida-auris/fact-sheets/cdc-message-infection-experts.html
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Challenge: C. auris in the HCF Environment

• Can survive for 
months

• Some common 
disinfectants don’t 
work

• Need EPA List P 
or K product

• Contact time is 
key

Commonly 
positive 

sites

Source: Adapted from: https://emergency.cdc.gov/coca/ppt/2017/slides_081517_tackling_invasive_emerging_multidrug_resistant_yeast.pdf
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Source: https://www.cdc.gov/infectioncontrol/pdf/icar/IPC-mod4-EVS-508.pdf

Photo: NYSDOH (J. Greenko)

Basics: Environmental IC

• Know who’s responsible for cleaning the 
patient/resident’s immediate environment 

• Know which product to use & follow 
manufacturer’s instructions for use

• Focus on high-touch surfaces & shared 
equipment

• What about porous items/surfaces? 
Electronic equipment?

• Dedicate equipment for single patient with  
MDROs
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Best Practice: Auditing

• NOT the same as monitoring 
competency

• Routine compliance/daily practice:
– Hand hygiene

– PPE use

– Environmental cleaning & disinfection
• Surfaces

• Shared medical equipment

• Communicate findings with staff
 Opportunities for improvement

Source: https://www.cdc.gov/infectioncontrol/pdf/icar/IPC-mod1-training-audits-508.pdf

Photo: NYSDOH (J. Greenko)
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Challenge: HCF Transmission Risk
Epidemiological Links Between HCFs Affected by 

C. auris, New York State, 2013-2017

Source: Adams E, Quinn M, Tsay S, Poirot E, Chaturvedi S, Southwick K, Greenko J et al. Candida auris in Healthcare Facilities, New York, USA, 2013–2017. Emerg Infect Dis. 
2018;24(10):1816-1824. https://dx.doi.org/10.3201/eid2410.180649
*E. Adams et al. The Value Added from Candida auris Point Prevalence and Environmental Studies in New York State. IDWeek (Poster), San Francisco, CA, October 3-7, 2018.  

• Skilled nursing facilities 
(SNFs) caring for 
ventilated patients 
(vSNF) are 
disproportionately 
affected compared to 
other SNFs  

• C. auris Colonization 
Rate:  7.7 % vs. 0.7 %*
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Best Practice: Communication

 How can we improve communication 
across the HC continuum? 

– Do your staff know the patient’s diagnosis & how to 
respond?

– Is there a way to flag it in the medical record? 
(communication over time)

– How do you receive isolation information on 
admission to the facility?

– How do you convey isolation information on transfer 
or discharge from the facility? 

Source: https://www.cdc.gov/hai/pdfs/toolkits/Interfacility-IC-Transfer-Form-508.pdf
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Best Practice: Screening

• Initial contact tracing & targeted 
screening

• PPS (single vs. repeated)
• Admission/Discharge (pilot vs. routine)

• Why?
– Informs cohorting & bed placement
– Targeted, data-driven recommendations
– Prioritize when resources are limited
– Defines burden of mechanisms, organisms

Source: https://www.cdc.gov/fungal/candida-auris/c-auris-screening.html
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Challenges: “Clearance”
 CDC does not recommend routine reassessments 

of C. auris colonization status (“Clearance”):
– Patients/residents in HCFs
– Require complex medical care (e.g., ventilator 

support)

• Colonization persists for a long time
• Repeat colonization swab results may fluctuate 

between C. auris +/-
 Consider reassessment:

– If patient/resident’s clinical status improves 
significantly

– In consultation with public health department.
Source: https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.html

https://emergency.cdc.gov/coca/ppt/
2017/slides_081517_tackling_invasive
_emerging_multidrug_resistant_yeast
.pdf
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Case Study #2: CPO, Part I

 NYSDOH epidemiologist received an ARLN 
alert and contacts you for information

 Case has NDM carbapenemase from wound cx

 Long-term vSNF resident, no travel history

Now what?
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Case Study #2: CPO, Part I continued

KP-NDM

CRAB OXA-23

C. auris 

NY vSNF IPC 
Response:

• Cohorting
• Using EBP
• Screening/ 

repeat PPS

Source: Adapted from Ostrowsky et al. Working Together: A Tale of Carbapenemase-Producing Organism Investigations in Three New York City Nursing Homes. 
IDWeek, Washington DC, October 2-6, 2019. (poster)
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Challenges: When to Discontinue TBP?
 No de-colonization regimen for C. auris or CPOs

 Duration of/timing to discontinue TPB: 
UNRESOLVED ISSUE
 “The decision to discontinue Contact Precautions (CP) for an individual with 

history of CRE colonization/infection should be made in consultation with 
public health^.”

 Continue CP or EBP for the entire duration of ALL inpatient & LTC facility stays*.

 Admission/discharge & IPC practices of HCFs 
across continuum: 
 Acute care, LTCF/vSNF, assisted living/other congregate settings, 

ambulatory care

Source: ̂ https://www.cdc.gov/hai/organisms/cre/cre-clinicians.html , *https://www.cdc.gov/fungal/candida-auris/c-auris-infection-control.html
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Best Practice: EBP

• Use of gown and gloves during 
high-contact resident care 
activities

• No private room required

• Residents can participate in group 
activities

• Intended to be used for resident’s 
entire length of stay

Source: https://www.cdc.gov/hai/containment/PPE-Nursing-Homes.html
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 Multiple ARLN alerts identified over 8 month 
period at your hospital:

• 15 individuals with CRPA blaVIM from urine
• Male (86.7%) 
• Private residence (86.7%) 
• Specimen collected as inpatient (6.7%)

 No hospital-based epidemiologic links identified

Case #3: CPO, Part II

What do 
you think?

Hospital IPs notified NYSDOH of 
an outpatient urology practice 

common among cases
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Case #3: CPO, Part II continued

• WGS, n=26:
• blaVIM2, MLST111 (88.5%)

• SNP analysis, n=18:
• Highly Related Group:

• 9/18 (50%) 0-4 SNPs 
• All urology patients

 Of 1336 CRPA tested, 30 (2.2%) CRPA blaVIM

• County A (70.0%)

Source: Kogut, Greenko et al. Detection of a Cluster of Carbapenem-resistant Pseudomonas aeruginosa with a Novel Resistance Mechanism 
among Persons Receiving Outpatient Urology Care, New York, 2018. SHEA Spring 2019, Boston, MA, April 24-26. (presentation)
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Basics: Infection Control Assessment
• Multiple opportunities for cross-

contamination
• Dispensing from bulk containers
• Single patient use item used for multiple 

patients
• Concerns with high-level disinfection of 

cystoscopes:
• Unclear separation of clean and 

soiled equipment
• Disinfection processes lacked 

sterility monitoring

Photo Credit: NYSDOH (J. Greenko)

Kogut, Greenko et al. Detection of a Cluster of Carbapenem-resistant Pseudomonas aeruginosa with a Novel Resistance 
Mechanism among Persons Receiving Outpatient Urology Care, New York, 2018. SHEA Spring 2019, Boston, MA, April 24-26. 
(presentation)
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Summary

 ARLN novel mechanism cluster 
detection & investigation

 WGS to inform epidemiologic 
investigations in HC settings

 MDRO transmission in all care 
settings

 Need to strengthen IPC across 
the HC continuum

Photo: NYSDOH (J. Greenko)
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Parting thoughts…
• Do we have these organisms 

present?
– If no, how do we know that? 
– If yes, how are we monitoring for 

spread? 
• Are we connected to/communicating 

with our:
– Lab to enable surveillance? 
– Facility team for appropriate IPC
– Referring HCFs 
– Transport agencies? 
– Public health partners?
– Patients/residents & caregivers?

Photo: NYSDOH (J. Greenko)
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Questions/Discussion

Photo: NYSDOH (J. Greenko)
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Thank you!

jane.greenko@health.ny.gov

631-851-3656

Many thanks to:
o Sarah Kogut NYSDOH
o Belinda Ostrowsky CDC
o NYSDOH HEIC
o NYSDOH Wadsworth Center
o Local Health Departments
o APIC NY
o Facility IPs & frontline HCP 

(all of you)


