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Objectives

Define

e Multi-drug resistant organisms (MDRO) and provide examples

Identify

* The role colonization plays in MDRO transmission

Emphasize

* The importance of cleaning and disinfecting the healthcare environment to prevent
MDRO transmission
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What are Multi Drug Resistant Organisms (MDRO)?

In general, MDROs are defined as microorganisms, predominantly bacteria, that are
resistant to more than 1 class of antimicrobial agents

MDROs are a public health problem because they can spread easily and can be
difficult to treat

UNUSUAL ANTIBIOTIC-RESISTANT GERMS

& Resistant to all or most antibiotics tested, making them hard
to treat, and

PROBLEM: 4’(
Antibiotic-resistant germs can “

Examples of unusual resistance: Vancomycin-resistant Staphylococcus aureus
(VRSA), Candida auris, and certain types of “nightmare bacteria” such as
carbapenem-resistant Enterobacteriaceae (CRE).

Uncommon in a geographic area or the US, or

Have special genes that allow them to spread their resistance
to other germs

https://www.cdc.gov/vitalsigns/pdf/2018-04-vitalsigns.pdf
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https://www.cdc.gov/vitalsigns/pdf/2018-04-vitalsigns.pdf

MDROs and the COVID-19 Pandemic

\/@ [coc 2022
A SPECIAL

REPORT

COVID-19

U.S. IMPACT ON ANTIMICROBIAL RESISTANCE

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

CDC's COVID-19 Impact Report indicates:

A significant increase in antimicrobial use since 2020

Difficulty in following infection prevention and
control guidance

Resulting in a 15% increase in healthcare-associated
antimicrobial-resistant infections and deaths during

the first year of the pandemic
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https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf

Colonization vs. Infection with MDROs

Colonization Infection
Colonization is when Infection is when organisms
organisms are on or in the are in or on the body and
body but do not make you make you sick

sick

Sherry L, et al. 2017. Emerging Infectious Diseases

Wysocki AACN Adv Crit Care (2002) Beﬂagri?tﬁealth



Audience Poll #1

Q. Do you know which MDROs are reportable in the city
of Philadelphia?

A. Yes

B. No
C. Maybe
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Examples of MDROs

Philadelphia De

R @ Public Health
Repo 0 e

partment of Public Health
Division of Disease Control
1101 Market St.,124h Floor
Philadelphia, PA 19107
Telephone: (215) 6B5-6748
Fax: (215) 238-6947

Form available at hip_phila.gov

PATIENT DEMOGRAPHIC INFORMATION

PATIENT'S NAME (LAST, FIRST) D.0B. AGE (years)

SEX
] Male [] Femate []Other

RACE []African-Amencan [ Jwhite [ JAsian [ |Pachic siander [ Jative-Amencan [ Junknown [ JOther

[HsPaNKCJ¥es [JNo [JUK

(CURRENT ADDRESS [ Privete Residence [ ] Healihcane/Assisted Living Facilty ZIP CODE | PATIENT TELEP

HONE [TWeek [CJCl [[JHome

FACILITY NAME, if residing in a healthcarefasaisted living facility WAS FACILITY NOTIFIED

[1¥es [Jno []urinown

PART OF QUTEREAKICLUSTER
[CDves e CJuninosn

CLINICAL DATA

[ Jurinary Tract infection (T[] Oegan Spaceitbocess | [Skin'Soh Tissus Infaction or Wound

HOSPITALIZED HOSPITAL NAME ADMIT DATE DHSCHARGE DATE | Ademitted to Intenshve Care Unit [res [CMc[une
[ Yes [t Fatal [ Yes Mo ["]vincwn

i I} i i Daie of Death: /. !
REASON FOR TESTING SIENEEYMPTOMS OMSET DATE, if infaction HESTORY OF CRE  [Des [CJNo CJUNK
] Screening'Surveilance  [“JSigns/Symploms of Infection ! I DATE OF FIRST POSITIVE: i I
INFECTION(S) ASSOCIATED WITH CULTURE(S) (Chiack all that spply) [ |Nane Blood

J Respralory Tract Infection
Oher.

UMDERLYING MEDICAL COMDITIONS (Chech all fat apply o attach problems list or pertinent ssctions of medical recorda)

HISTORY OF INTERNATIONAL TRAVEL andlor MEDICAL CARE ABROAD IN PREVIOUS YEAR (Check all that apply)
[ Jivemstonsl Travel [ _|Mecticl Care Abradt [_JNo [ Junimown Dates of vaval

if yes, lncation(s)
SURGERY/PROCEDURE INVOLVING A SCOPING DEVICE IN THE PAST YEAR?
CURRENT INDWELLING | INVASVE DEVICE(S)? [T]ves [Mo [TJunknown If yes. specify

Chronic HeartCardiovascular Disease || Kidney Discase; [ oiatysiz in Past vear [Woundis), spedify.

[ ] Disbetes | INeusnlogical, speciy: [_]Other, spacify:

Cl COPD [ |Imeruinosuppressian, specfy. :| Haone D Unknown
RISK FACTORS
IF AVAILABLE, HISTORY OF HEALTHCARE STAYS IN THE UNITED STATES IN THE PREVIOUS. YEAR {List where the patient was transfenred from first)
Fadlity: Admizsion/Discharge Dates: [} I - i
Fadlity: Admizsion/Discharge Dates:
Fadlity: Admizsion/Discharge Dates:

e [No [Junknown I yes, date:

LABORATORY (Please attach culture and sensitivity results and any other

tast results

SPECIMEN COLLECTION DATE: FESULT DATE: GENUS end SPECIES
SPECIMEN TYPE [Check all fat apply) RESISTANT/INTERMEDIATE TOx (CARBAPENEMASE PRODUCTION CARBAPEMEMASE MECHANISMS
(I D Leine {Check all that apply) [Cl¥es [JHo []Unknown [CIKPC [CJWOM [Jvim [Jue
[] becipenem Test Periormed:
[ Irecsl [ vicund Ce o [ Modified Hocge Test oxa-ss other
| Jesr ] snutum ] imigenem [ | Metelio-filactamase Test Test Perormed:
[CIPcR  [C]%pert CarbeR
[ Jbscess [ ]Mempenem Cen Clnew :
[ Pandnug-Resistant (POR) [Clother
Domer.spenfg. [ carbe-te
REPORTER INFORMATION
REPORT DATE REFORTER NAME FACILITY NAME REPORTER PHONE # & EMAIL
Role{_Jpomo{_icR_Jpame TR Joaner.

PLEASE FAX FEFORT T0 (1] 2386347 UPON COMPLETION. RETAN CFE IS0LATE FOR OME MONTH

Carbapenem-resistant Enterobacterales (CRE)

Candida auris (C. auris)

Pan-drug resistant organisms (PDRO)
Carbapenem-resistant Pseudomonas aeruginosa (CRPA)
Carbapenem-resistant Acinetobacter baumannii (CRAB)

Vancomycin Intermediate/Resistant Staphylococcus aureus
(VISA/VRSA)

& many more

Organisms in red are reportable to PDPH. All unusual disease clusters,
outbreaks, and occurrences are also reportable.
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Carbapenem-Resistant Enterobacterales (CRE)

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

Enterobacterales are commonly found in the Gl tract.

Enterobacterales that are resistant to at least one carbapenem
antibiotic (i.e., ertapenem, meropenem, doripenem, or imipenem) are
called CRE.

Infections with CRE are difficult to treat and have been associated with
mortality rates of up to 50% for hospitalized patients.

In 2020, CRE caused an estimated 12,700 infections in hospitalized
patients and 1,100 deaths in the US

CRE is transmitted from person to person, often via the hands of HCP
or through contaminated medical equipment or environmental
surfaces.
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https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf

CREs in Philadelphia

« (Cases of CRE continue to be a concern in Philadelphia
CRE Counts by Genus Species: April-June 2022

«  FromJuly 2021 - June 2022, a total of 206 CRE cases were

Total CRE identified and confirmed in Philadelphia
Genus Species
n (%)

) ) « The most common types of CRE seen in Philadelphia are
Klebsiella pneumoniae 19(50) Klebsiella pneumonia and Escherichia coli which is consistent
Escherichia coli 8 (20) throughout other regions
Enterobacter cloacae 7 (18)

Citrobacter freundii 1(3)
Citrobacter koseri 1(3) CRE Resources
, « PDPH CRE HIP Page
Serratia marcesens 1(3) = _
« HAI Newsletter with CRE Surveillance Report
Raoultella Spp. 1(3) +  IPC Highlight on CRE (coming soon)
Department of
Total 38 Public Health



https://hip.phila.gov/disease-control/diseasesconditions/cre-carbapenem-resistant-enterobacteriaceae/
https://hip.phila.gov/data-reports-statistics/healthcare-associated-infections/

Carbapenem-Resistant Acinetobacter baumannii (CRAB)

Acinetobacter is a bacteria commonly found in soil and water.

Acinetobacter baumannii is the most common Acinetobacter species to
cause human infections

A. baumannii can cause infections in the blood, urine, wounds, or lungs.

It can also colonize mucosal surfaces, especially in the respiratory tract,
and open wounds.

In 2020, CRAB caused an estimated 7,500 infections in hospitalized
patients and 700 deaths in the US.

CRAB can spread in healthcare settings from person to person through
contaminated hands, equipment, or surfaces.

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

Carbapenem-Resistant Pseudomonas aeruginosa (CRPA)

Pseudomonas is a bacteria that is found in soil and in water

Pseudomonas aeruginosa is the most common Pseudomonas
species to cause human infections

P. aeruginosa can cause infections in the blood, lungs (pneumonia),
or other parts of the body after surgery

In 2020, CRPA caused an estimated 28,800 infections in
hospitalized patients and 2,500 deaths in the US

CRPA can spread in healthcare settings from person to person
through contaminated hands, equipment, or surfaces.

Those most at risk include patients in hospitals, especially those:
on ventilators
with indwelling devices
with wounds or burns
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https://www.cdc.gov/drugresistance/pdf/covid19-impact-report-508.pdf

Candida auris (C. auris)

C. auris is a type of yeast that has become more common in healthcare facilities:
Often multidrug-resistant
Colonized patients can contaminate the healthcare environment, leading to silent spread
Many common healthcare disinfectants are not effective at eliminating C. auris
Mortality of invasive infections is “40% within the first 30 days.

DRUG-RESISTANT
CANDIDA AURIS

900/ |solates resistant to at
0 least one antifungal

I
/}'r_; 30% }-VJ’:‘- resistant to at

st two antifungals
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https://www.cdc.gov/drugresistance/pdf/threats-report/candida-auris-508.pdf

Number of Cases

C. auris in Philadelphia

Cases of C. auris are rising in Philadelphia and throughout the region

Between March 2020 and July 31, 2022, 144 cases of C. auris infection and colonization have been
identified in patients in 24 healthcare facilities across Allegheny, Bucks, Dauphin, Delaware, Lehigh,

Montgomery, and Philadelphia Counties.

Candida auris Cases in Philadelphia by Month/Year

Colonization = 35

Infection =9 C. auris Resources

[ ]
Infection
1 [ ]
B Colonization

Jul-21 Aug-21 Sep-21 Oct-21 Now-21 Dec-21 lan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22

https://hip.phila.gov/data-reports-statistics/healthcare-associated-infections/

PDPH C. auris HIP Page
PDPH C. auris Toolkit

PDPH/PADOH C. auris HAN

HAI Newsletter with C. auris Surveillance Report

|IPC Highlight on C. auris
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https://hip.phila.gov/disease-control/diseasesconditions/candida-auris/
https://hip.phila.gov/disease-control/healthcare-associated-infections-antibiotic-resistance/candida-auris-toolkit/
https://hip.phila.gov/document/2869/PDPH-HAN-Update_4_CAurisOutbreak_08.08.2022.pdf/
https://hip.phila.gov/data-reports-statistics/healthcare-associated-infections/
https://hip.phila.gov/document/2212/C_Auris.pdf/
https://hip.phila.gov/data-reports-statistics/healthcare-associated-infections/
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Sites of bacterial colonization and common colonizers

* Oral streptococci
* S. pyogenes

e S. pneumoniae

* Neisseria spp.

* S. epidermidis

s H. influenzae

* Oral streptococci
* Yeasts

¢ Anaerobes

* Actinomyces

* S. epidermidis
* S. qureus

* Diphtheroids
* Streptococci
e P. aeruginosa
* Yeasts

* Fecal flora
* Enterococci
* Coliforms
* Anaerobes

* Sterile

* Virtually sterile
* Acid-tolerant lactobacilli

* Lactobacilli

¢ Streptococci

* Coliforms

* Bacteriodes spp.
* Other anaerobes

* Fecal flora

¢ Bacteroides spp.
¢ Clostridia

* Streptococci

* 5% coliforms

* Enterococci

¢ S. epidermidis
* Diphtheroids
* Streptococci
* Coliforms

* Anaerobes

ps://www.lecturio.com/concepts/surgical-infections/




The Importance of the

MICROBIOME

By the Numbers

Q 10-100 trillion

’ Number of symbiotic microbial cells
) harbored by each person, primarily
bacteria in the gut, that make up
the human microbiota

>10,000

Number of different microbe species
researchers have identified living in
the human body

90%

Up to 90% of all disease can be reached in
some way back to the gut and health of
microbiome

10X

There are 10 times as
many outside organisms
as there are human cells
in the human body

https://www.scdprobiotics.com/blogs/news/the-importance-of-the-microbiome



* https://activesocialcare.com/handbook
/infection-prevention-and-control/the-
chain-of-infection

Reservoir/
source

Chain/spread of
infection

Portal of
entry: way
into the

body



Key Infection
Prevention Strategies
Healthcare

Environment




Audience Poll #2

Q. Can you identify some high-touch surfaces in your
healthcare environment?

A. Yes
B. No
C. Not Sure

Department of
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Clean Environment

e PR e R —— P T Tt
it | —— [ OOM LOOKS CLEAN BUT |
... the /\ represents MDRO
culture positive sites




Parts of a typical hospital room that are
' | Most touched®

[ Degree of contamination I requency of touch
Overbed table
L]

Bedrails

Flat surfaces . ...Bedlinens ==

Patient gown
-




Core Principles to Prevent Transmission

Clean
Equipment
and
environment

Standard
and Contact
Precautions

Hand
Hygiene

Opportunities to prevent transmission

www.mdpi.com/journal/microorganisms Department of
Public Health



http://www.mdpi.com/journal/microorganisms

WHQO’s 5 Moments of Hand Hygiene

“At least 20 hospital-based studies of the
impact of HH on the risk of healthcare
associated infections have been published
between 1977- June 2008.

Despite study limitations, most reports
showed a temporal relation between
improved hand hygiene practices and
reduced infection and cross-transmission
rates”

https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene summary.pdf Department of
Public Healt
CIT) PH

TY OF |
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https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf




Common Hand Hygiene
Gaps in SNFs

 Staff prefer to use soap and water instead of alcohol-
based hand sanitizer (ABHS)

* ABHS is not readily available, or dispensers are empty
* Only handwashing sink is in the resident’s bathroom

* Gloves take the place of hand hygiene

* Misinformation regarding ABHS

* Hand hygiene audits are lacking

Department of

Public Health
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Audience Poll #3

Q. Does your facility have a process in place to ensure
that every item in a healthcare environment is
somebody’s responsibility to clean, with the responsible
HCW type identified?

] Yes
d No
1 Uncertain

eeeeeeeeeeee
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Everyone Should be Aware of

Appendix C — Example of high-touch surfaces in a
specialized patient area

* High-touch surfaces in their area

 Correct cleaning/disinfection
products

» Contact/wet times for cleaning/
disinfection products

* Importance of using good friction
e.g., elbow grease

* Who cleans what

* Cleaning frequency

Department of

High touch surfaces include, but are not imted toc
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Cleaning and Disinfection

BE An official website of the United States government

2 ) United States
N’ Environmental Protection | Search EPA.gov n
\’ Agency g

Environmental Topics v Laws & Regulations v About EPA v

Pesticide Registration CONTACT US

List P: Antimicrobial Products Registered with EPA for Claims
Against Candida Auris

On this page:
* Products on List P

« How to use List P products effectively

* How to checkif a prodcut is on List P

* Additional Resources

Products on List P

The following products are registered for use with Candida auris (C. auris). EPA has reviewed laboratory testing data demonstrating that these products kill C. auris.

C. auris is a fungus that can cause severe infections and spreads easily between patients. C. auris infections tend to occur in health care settings and can be resistant to
antifungal drugs.

Prior to these products being registered, there were no antimicrobial pesticides registered specifically for use against C. auris.

Ensure proper product
selection and processes

Perform periodic audits

Dedicate medical
equipment whenever
possible

Department of
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https://www.cdc.gov/hai/toolkits/evaluating-environmental-cleaning.html

Your Cell Phone is not Part of the Resident
Environment

DID YOU KNOW...?

HOW MANY

GERMS

LIVE ON YOUR A CELL PH’AO“N"E»HAS THAN A
CELL PHONE? 18 TIMES PUBLIC
MORE BAGCTERIA RESTROOM

‘CARBONKLEAN




Don’t Forget Keyboards

e Clean daily and when soiled
* Touch with clean hands/not gloved hands

» Keep hand sanitizer nearby/at point of use

30



CDC Audit Tool

CDC Environmental Checldist for Monitoring Terminal Cleaning'
Diate:
Unit:
Foom Number:

Initials of ES staff (optomal):®

Evaluate the following priority sites for each patient room:
High-touch Room Surfaces’ Cleamed Not Cleaned | Not Fresent in Room
Bed mils | controls

Tray table
IV pole (zrab area)
Call box / butten

Bathroom inrer door knob / plate
Bathroom light swrich
Bathroom handrails by todlet
Bathroom sink

Tailet seat

Tailet flush handle

Toilet bedpan ¢leaner

Evalmate the following additional sites if these equipment are present in the room: i
Hieh-tonch Room Surfac Cleamed Not Cleaned | Not Present in Room
IV pump control
Multi-module monitor comtrals
Multi-module monitor touch screen
Muln-module monitor cables
Wentilator conmol panal

Aark the monitorimg method nsed:
[] Diizect observation [] Fluoresceni gel
[ Swab culures [] ATF system [] Asar slide cultures

'Salactiom of detargents and disinfoctants should be according to institntional policies and procedumss
*Hospitals may chooss 1o inchuds identiSars of individual savironmental sarvices staff for fodback
-

PUspoRet.
“Eitws mwost fequantly ceotaminated and towched by patents and'or healthcars worken

https://www.cdc.gov/infectioncontrol/tools/index.html

* Direct practice observation:
covert, real-time

* Fluorescent markers:
inexpensive, real-time

e ATP detects residual bioburden

e Swab cultures: expensive, time-
consuming

Department of
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https://www.cdc.gov/infectioncontrol/tools/index.html

Fluorescent marking

* Inexpensive —= =
e Quick results - "
* Easy to use

* Confirms “elbow grease”
* PDPH provides kit with on-site education |~

: B
e @;lf

i

[ B
o

eeeeeeeeeeee

Public Health



Monitor the Process - Before

High touch horizontal environmental surface marked with
fluorescent marker — before cleaning

Department of
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Monitor the Process - After

High touch horizontal environmental surface marked with
fluorescent marker — after cleaning




Common
Environmental

Gaps in LTCFs

Disinfectant towelettes not
readily available for staff
use

Staff unaware of
contact/wet times for
disinfectants

Lots of shared equipment
that isn’t cleaned in-
between use

EVS monitoring consists of
visual inspection only

Resident belongings
impede regular cleaning

Department of

Public Health



summary

* MDROs are present on residents’” bodies and throughout the
environment

* Have a C. auris response plan

* Audit the process of environmental cleaning in resident care areas
that includes high-touch surfaces

* Need for continued education on cleaning and disinfection for all staff
* Include EVS supervisor in your IPC Committee
* Conduct Environment of Care rounds on a regular basis

ep of
Public Health
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