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Presentation Objectives

O Review the importance of carbapenem-resistant
Enterobacteriaceae (CRE)

O Describe the strategies outlined in the CDC’s CRE
Tool-kit to detect and prevent CRE

O Discuss approaches that LTCFs can take to
implement CRE prevention activities

Common resistance patterns in
Enterobacteriaceae

0 Enterobacteriaceae: Family of gram-negative bacilli
0 Named because they colonize the lower Gl tract

0 Cause of healthcare-associated urinary tract infections,
pneumonia and blood-stream infections

Enterobacteriaceae Abbrev. | Antibiotic Resistance

e E.coli ESBL Extended spectrum (3-
e K.pneumoniae and lactamase; causes

K. oxytoca resistance to penicillins and
e E.cloacae and E. cephalosporins

el Carbapenem-resistance
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Carbapenem-resistance in gram-
negative bacteria

0 Carbapenems are reserved for severe, complicated
infections with multiple and often resistant bacteria

0 Recall:“Extremely broad-spectrum” antibiotics

0 Resistance to carbapenems significantly limits treatment
options for life-threatening infections

0 Emerging resistance mechanisms can be spread
0 Carbapenemases are found on mobile genetic elements

0 Resistance genes travel together on these mobile
elements; bacteria can become resistant to many classes

O “Pan-resistant” CRE have been identified = no effective
antibiotic therapies available

Why focus on carbapenemases?

0 The genetic material creating carbapenemases sits on
highly mobile elements

O These resistance elements can be shared between
different bacteria very easily

o Similar to concern with ESBL spreading cephalosporin-
resistance

0 Two carbapenemases getting lots of attention
a Klebsiella pneumoniae carbapenemase (KPC)
0 New Delhi metallo-beta-lactamase (NDM-1)

0 ldentifying/containing bacteria which produce
carbapenemase will prevent the spread of resistance to
other people and other organisms




Antibiotic Resistance Patient Safety Atlas:
Prevalence of CRE

Carbapenem-Resistant Enterobacteriaceaespp. | All HA ed Years (2011-2014)
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[

t
= Bacd mare about this b g profie

http://gis.cdc.gov/grasp/PSA/MapView.html

CDC CRE Toolkit, updated Nov. 2015

To control the spread of CRE,
healthcare facilities should:

0 Quantify the magnitude of
CRE within the facility

0 Identify colonized and
infected patients within the

facil |ty Facility Guidance for Control

. . - of Carbapenem-resistant

0 Implement interventions : Enterobacteriaceae (CRE)
designed to stop the

transmission of CRE

November 2015 Update - CRE Toolkit

(g

http://www.cdc.gov/hai/organisms/cre/cre-toolkit/index.html
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Separating colonization from infection

“Colonizing” bacteria may not be harmful, even when they
are antibiotic-resistant
o Example: CRE cultured from a rectal swab may not harm the
colonized person
Only when bacteria invade our bodies and cause
signs/symptoms of illness do we need treatment with
antibiotics
Separating colonization from infection can be difficult
0 Examples: Bacteriuria in an older adult; respiratory secretions
from a person on a ventilator
However, both colonized and infected people can serve as a
source for spreading resistant organisms

CRE Surveillance: Awareness is key

Know whether CRE has been detected in your
community

0 Contact infection prevention programs of local referral
partners

O Ask the coordinator of the Healthcare-associated Infections
(HAI) program at the state health department
Know if CRE has been detected from residents receiving
care in your facility

a History of CRE colonization or infection should be
communicated at time of admission or transfer

o Review clinical cultures to see if CRE has been isolated from
residents in your facility



CRE Prevention Strategies

0 Hand hygiene

0 Contact precautions

0 Healthcare personnel education

0 Careful use of invasive medical devices
0 Laboratory notification

0 Communication of CRE status during interfacility-
transfer

Antibiotic stewardship

Environmental cleaning

Cohorting of patients and staff
Screening contacts of known CRE carriers
Active surveillance for CRE colonization
Chlorhexidine bathing

a
a
a
a
a
]

CRE Prevention Strategies

0 Identification
O Laboratory notification
o Communication of CRE status during interfacility-transfer
O Screening contacts of known CRE carriers
O Active surveillance for CRE colonization

a Prevention of emergence
O Careful use of invasive medical devices
0 Antibiotic stewardship
0 Prevention of spread
0 Hand hygiene
0 Contact precautions
o Cohorting of residents and staff
a Environmental cleaning
o Chlorhexidine bathing

Healthcare Personnel Education

3/28/2016
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,;%% CLEAN HANDS SAVE LIVES

e ]

|  Alcohol-rub or wash
before and after EVERY contact.

Bacterial contamination of HCW hands
prior to hand hygiene in a LTCF

o Gram negative
bacteria were the
most common
bugs cultured
from hands of
staff

Most Gram neg.

bacteria live in
the Gl tract or
|]...

. = ; : . colonize the
Baseline Post- Month 1 Month2 Month 3 .
education urine

Mody L, et al._Infect Cont Hosp Epi. 2003; 24: 165-71

% Volunteers {+)
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Teach and reinforce the moments for
hand hygiene (HH)

Before and after physical contact with a resident
Before donning gloves and after removing gloves
After handling soiled or contaminated items and
equipment, including linens

Before performing an invasive procedures

Before handling sterile or clean supplies

When hands are visibly dirty or soiled with blood and/or
bodily fluids*

After care of a resident with known or suspected
infectious diarrhea*

Before and after eating or handling food*
After personal use of bathroom*

*Situations where soap and water preferred over alcohol-based hand rub

Barriers to HH compliance in LTC

Belief that HH guidelines aren’t applicable

= 30% wouldn’t change current practices; 20% guidelines impractical
Lack of access to appropriate HH supplies

= 16.2% lack of available sink; 27.5% lack of alcohol-based hand rub
No HH because of glove use

= 23% nurses, 17% CNAs, 26% other HCWs
Forgot HH because of workload

= 359% of nurses, 22% CNAs, 44% other HCWs

Lack of access to HH feedback and/or education
= 55% never to rarely received personal feedback on HH practices

= Other HCWs less often received periodic education on HH (86.8% vs.
92% of nurses and CNAs, p=0.03)

Ashraf MS et al. ICHE 2010; 31(7):758-762
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Promoting and monitoring HH practices

Efforts to improve hand hygiene efforts should be
multidisciplinary and multimodal, including:
a Ensuring accessibility of hand hygiene products

a Trial of hand hygiene products before implementation to
increase staff buy-in

0 Reminders and cues to action for appropriate HH
0 Provide feedback on performance data

0 Engaging healthcare personnel in discussions to identify
HH knowledge gaps and barriers to adherence

0 Develop a culture of safety and teamwork

| CDC/HICPAC Guideline for Hand Hygiene in Health-care Settings. MMWR 2002; vol. 51, no. RR-16.
| World Health Organization. http://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf

Applying transmission-based
ot gre?autions in LTCFs

Excerpt from Transmission-based Precautions section of CMS
Infection Control Program interpretive guidance (F441):

control measires o prevens transission, D mursing homes, 15 qupranriate o individie e
decisions regarcing resiaent placement (shaved or privae), balaning ifection rsks with e
e for more than ane acegrant i o roow, the presence of i fuctors that increage the
Weelhaad of transmissan, and the patential for adverse paychologieal mpact o the infcted or
lonzed st

: Department of Health and Human Services. Centers for Medicare and Medicaid Services. Revisions to
L Appendix PP Interpretive Guidelines for Long Term Care Facilities, Tag 441. Effective 9/30/2009.
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Individualized use of precautions

“Consider the individual resident’s clinical situation and prevalence or
incidence of MDRO in the facility when deciding whether to implement
or modify Contact Precautions in addition to Standard Precautions for a
patient infected or colonized with a target MDRO”

WoAS cliill "For relatively healthy residents (e.g., mainly independent) follow
Standard Precautions making sure that gloves and gowns are used for contact
with uncontrolled secretions, pressure ulcers, draining wound, stool incontinence,
and ostomy tubes/bags.”

VoAS cail2. For ill residents (e.g., those totally dependent upon healthcare
personnel for healthcare and activities of daily living...) and for those residents
whose infected secretions or drainage cannot be contained, use Contact
Precautions, in addition to Standard Precautions.”

WoAS clii. For MDRO colonized or infected patients without draining wounds,
diarrhea, or uncontrolled secretions, establish ranges of permitted ambulation,
socialization, and use of common areas based on their risk to other patients and
on the ability of the colonized or infected patients to observe proper hand
hygiene and other recommended precautions to contain secretions and
excretions.

CDC/HICPAC. Management of Multidrug-Resistant Organisms in Healthcare Settings, 2006.
http://www.cdc.gov/hicpac/pdf/MDRO/MDROGUuideline2006.pdf

Challenges with contact precautions in
LTC settings

0 Staff concerns about negative impact of gown/glove use
on residents

a Unlikely to change practices if aware of an MDRO
o Isolation could negatively impact a resident’s well-being

O Lack of private rooms / limited ability to move residents
0 Moving rooms is disrupting to residents and staff

O Ability to identify carriers to cohort is limited (no active
surveillance in most facilities)

0O Determining duration of contact precautions

0 Unable to restrict resident mobility and participation in
social events/therapy for prolonged periods

a Unlikely to document clearance of carriage

Furuno, JP et al. AJIC. 2011; 1-5 epub

10
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Education on appropriate Bersonal
protective equipment (P

E) use

0O Based on the nature of healthcare
personnel-resident interaction

O Type of task being performed

O Anticipated degree of contact with blood
and/or body fluids, or pathogen exposure

0 HH always performed before/after PPE use
Personal protective equipment (PPE)

Gloves For touching blood, body fluids, secretions, excretions, contaminated items; for
touching mucous membranes and nonintact skin

Gown During procedures and patient-care activities when contact of clothing/exposed
skin with blood/body fluids, secretions, and excretions is anticipated..

Mask, eye protection (goggles), | During procedures and patient-care activities likely to generate splashes or
face shield” sprays of blood, body fluids, secretions, especially suctioning, endotracheal
intubation

ICDC/HICPAC. 2007 Guideline for Isolation Precautions: Preventing Transmission of Infectious Agents in
‘Healthcare Settings. Table 4. http://www.cdc.gov/hicpac/20071P/2007isolationPrecautions.html

Transmission of resistant organisms to
healthcare personnel hands/clothes

Evaluated ~950
different interactions Chaghginess
between HCP and Dressing resident

Transfer of resident

residents colonized with ot
MRSA Diaper change

Bathing

Used cultures of _
. . Toilet assist
gowns/gloves to mimic Pyl sam

transmission Any device care or use
—— o Gowns
» Gloves

. . OVERALL
Morning/evening care dnele
bundled together ﬂnrlhmw=
increased transmission s
mmmihnmwh_

Presence of chronic ® ™ o

wounds increased i
transmission Roghmann MC et al. Infect Control Hosp Epidemiol. 2015; 36(9):1050-7
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Consider a resident-centered approach
to gown/glove use

AGING AMD INFECTIOUS DIE INVITED ARTICLE

Kein High, Secion Editr

Conceptual Model for Reducing Infections and
Antimicrobial Resistance in Skilled Nursing
Facilities: Focusing on Residents with Indwelling
Devices

Luns Moy, '® Suzanne F. Bradley = Andraej Galedki'™® Russell HL Olmsied 3% James T. Fingerald, ¥
Caral A Kaufiman $anjay §2in?27and Sarah L Krein3a®
Wibiions of Gerintic Melicine, recious Ciomasm, md et i tchigan Prdem Frogram, 43eratic
Frscarch, Edumionan Gliical Cemer, 3 i i Anecions
(Oizezes Seciion, Yeteranz 4tz fnn Arbar Healthoars Sysiem, and 1enera Inferrel edicine, Uhiver 4 o1 Michinan Wedicd Schod, 9n#ecim

L ol Fenices, i Dy i, i chi Eduatm, Lnis
i, "Deparimeni o Bimctiizics, Schonl of Aublic Hedh, Univers# of chisen

0O Gown/glove use during care of all high-risk residents,
regardless of MDRO status

O High risk = presence of indwelling medical devices, chronic
wounds, uncontained secretions or excretions

Maody L et al. Clinical Infectious Diseases 2011; 52(5):654-661

Barrier precautions without isolation

Table 1. C ison of P ptive Barrier P ions for High-Risk vs General Residents of Skilled Nursing Facilities

P

Enhanced precautions for residents with indwelling devices Standard precautions for all residents

Place enhanced barrier precautions signs on clinical charts, None

nursing stations, resident rooms

Hand hygiene before and after providing any patient care Hand hygiene before and after providing any patient care.
Hand hygiene performed before donning gloves and after Hand hygiene performed before donning gloves and after
they are removed they are removed

Gloves to be worn upon entry into rooms of patients with devices. Gloves to be used when contact with blood or potentially
Glove use encouraged when providing any assistance with infectious materials could occur. Gloves must be changed
activities of daily living, such as transfers, grooming, feeding, before caring for different patients.

during physical and occupational therapy and feeding. Gloves

must be changed before caring for different patients

Protective gown to be worn to protect skin and to prevent soiling Protective gown to be worn to protect skin and to prevent
or contamination of clothing during procedures and patient care soiling or contamination of clothing during procedures and
activities when contact with body fluids, blood, secretions, or patient care activities when contact with body fluids, blood,
excretions is expected secretions, or excretions is expected

Protective gown to be worn when

providing any morning and evening care. Moming and evening

care activities include dressing (clothing change, including donning

or removing shoes, socks, sweaters), bathing (sponge bath daily

and showering twice weekly), toileting, oral hygiene (mouth,

teeth, and denture care), and grooming (hair care and glasses)

When residents leave their rooms for any activities, their wounds When residents leave their rooms for any activities, their
and other areas of drainage will be covered. wounds and other areas of drainage will be covered.

Mody Let al. ClininfecDis. 2011; 52(5):654-661

12
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Original Investigation

A Targeted Infection Prevention Intervention
in Nursing Home Residents With Indwelling Devices
A Randomized Clinical Trial

Lona Mcdy MD; Sarah L. Krem F'hD Sanjay K Salnt MO Num ber Of MDROS/IUUU de\nce
INTERVENTION DETAILS -“
S ey

Pre-emptive barrier precautions 27 072 (061,085)

Gown and glove use for any intimate care
including am and pm care, ADL help

Active Surveillance and monthly feedback  Data gatf VRE y L 0.71 (0.56,0.9)
MDRO colonization (surveillance cultures) MDRO

Infections Infectic
Interactive Education Educatior CTZ-RGNB 10 . 0.68 (050'075)
. Hand hygiene promotional posters, glo-  As nees

germ, pre and post hand cultures state st CIP-R GNB 35.8 : 0.78 (07 086)

demonstrations
. Personal use hand sanitizers
. Interactive Infection Prevention , : 0.73 (068,0}‘9) I
Modules {10 modules, g 2-3 mo)
. IP Mini-conference on surveillance
. Surveillance definition cards to
providers

Mody L et al. JAMA Intern Med. 2015 May;175(5):714-23
Presented as oral abstract #1208. IDWeek 2013, San Fransisco, CA. Oct 5, 2013

Pros and cons of a resident-centered
approach to gown/glove use

PROS

O No longer relying on identification of specific pathogens

O Care planning based on resident needs aligns with
principles of “resident-centered care”

O Simplifies messaging to front-line staff

0O Enables early implementation of appropriate PPE based
on new risks or changing care needs

CONS

0 Paradigm shift for facility staff, residents, families and
visitors — will require education

O Approach will increase gown/glove use during care of a
subset of high risk residents - devices, wounds, new or
worsening incontinence, etc.

13
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Gown/glove use to prevent CRE spread

a Identify risk factors among residents identified with CRE
colonization/infection
0 Presence of indwelling devices, wounds, ventilator-dependence
0 Functional dependence, incontinence, uncontained secretions
0 Consider types of care which may increase transmission
of CRE to hands/clothes of healthcare personnel
0 Bathing, dressing, assisting with toileting, changing linens
0 Wound care, device handling, suctioning/oral care
0 Use of gown/gloves during direct resident care activities
does not prevent individuals from participating in social
activities if sites of colonization are covered/contained

Other considerations for use of
transmission-based precautions

0 Ensure that all healthcare personnel receiving
education on proper use of PPE during resident care

o Communication to caregivers, families and residents
about approach to MDRO management is key

0 Decisions and rationale about gown/glove use during care
and room placement should be clearly documented

0 Cues to action, monitoring and feedback of adherence
to gown/glove use is critical for staff performance
O Practices at the bedside must align with policies

0 Discontinuation of precautions based on resident risk
decreasing rather than presence/absence of organism

14
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Resident placement principles

Determine resident placement based on the following

principles:

0 Route(s) of transmission of the known or suspected infectious
pathogen

0 Risk factors for transmission in the infected resident (e.g.
draining wounds, diarrhea, uncontrolled secretions)

0 Risk factors for adverse outcomes resulting from an infection
in other residents in the room

0 Duration of time in the facility and stability of current
roommate

0 Consider availability of single rooms, and options for room-
sharing (e.g. cohorting, placement with a resident at lower risk
of infection)

Resident placement (con't)

0 Establish strategies for movement of residents outside of
the room based on level of risk for spread of infection
0 Consider the following issues:

0 Presence of active signs/symptoms of infection (e.g., new
vomiting or diarrhea, undiagnosed cough, and/or new fever)

o Inability to contain excretions or secretions
o Challenges with maintaining personal hygiene
0 Only restrict resident movements and participation in
group activities for as long as needed
0 Discontinue as soon as high risk diagnosis ruled out; active
signs/symptoms resolve; risk of transmission is low

CDC/HICPAC. 2007 Guideline for Isolation Precautions: Preventing Transmission of Infectious Agents in

Healthcare Settings. http://www.cdc.gov/hicpac/20071P/2007isolationPrecautions.html
CDC/HICPAC. Management of Multidrug-Resistant Organisms in Healthcare Settings, 2006.

hitpuiwww:ede:govihicpac/pdfiMDRO/MDROGuideline2006.pdf
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Take Home Points

0 Nursing homes must be aware of and take steps to
prevent spread of CRE among residents in their care

0 Understand the risk factors for CRE colonization
among residents to help guide prevention
strategies

0 Consider a resident-centered approach to
implementation of gown/glove use during care

0 Understanding barriers and providing education
will help healthcare personnel prevent the spread of
CRE and other MDROs at the bedside

Thank you!!

Email: nstone@cdc.gov with
questions/comments

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov ~ Web: www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily re|
position of the Centers for Disease Control and Prevention.

National Center for Emerging and Zoonotic Infectious Diseases
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