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Objectives:

« Understand how organisms become virulent
and create a culture for infection in acute
care hospital and long-term care of patients.

« Examine how clinicians work together to
intercept HAC’s with new perspectives on
prevention

* Identify how CHG can be used effectively
for infection prevention




What is Chlorhexidine Gluconate (CHG)?

Cationic (positively charged) base

* Insoluble in water NTN
* Bonds strongly to the stratum corneum le[; NH

» Attacks cytoplasmic membrane,
disrupting cell wall

NH NH

Reference: Chlorhexidine Facts: Mechanism of Action https://chlorhexidinefacts.com/mechanism-of-action.html
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Utilized to Help Prevent Infection for Over 60 Years

1950s

Chlorhexidine is
discovered while
researching the
synthesis of
anti-malarial
agents

O
1954

Chlorhexidine is
first introduced
commercially in
the UK as a
disinfectant and
topical antiseptic

1970s

Hand washing
with chlorhexidine
is shown to
reduce skin flora
by 86% - 92%.
Chlorhexidine

is first introduced
in the US

Reference: Chlorhexidine Facts: History of Chlorhexidine https://chlorhexidinefacts.com/history-of-chlorhexidine.html

&
1976

Chlorhexidine
demonstrates
ability to
inhibit the
formation

and the
development
of plaque

1981

The first
urology
lubricant with
chlorhexidine

O
1988

The first
chlorhexidine
and alcohol
skin
preparation

1992

The first
chlorhexidine-
based
vascular
access
catheter

2010

The first
chlorhexidine-
impregnated
needless
connectors

2012

The first
chlorhexidin
e-based
PICC
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Powerful Antiseptic Properties

Broad spectrum action against pathogens

Bacteria1 Viruses1 Fungus and Yeasts1
* Dboth gram+ and gram- « Hep B, Hep C, HIV « Candida albicans
-  MRSA and VRE® « Influenza, HIN1

- CMV, RSV, Herpes

CHG is non-sporicidal1

Antimicrobial

Activity

Malaal=e [E1=I Antimicrobial effect on resident microorganisms begins immediately after application

VSIS (=101 Able to prevent microbial counts from exceeding the baseline numbers for up to 48hrs

Residual Cumulative antimicrobial effects when used repeatedly over a number of days

References: Chlorhexidine in Healthcare: Your Questions Answered. Stokowski LA, et al., Medscape. Aug 04, 2010. Stokowski LA, et al. The effect of daily bathing with chlorhexidine on the acquisition of methicillin-resistant Staphylococcus aureus, vancomycin-resistant Enterococcus, and healthcare-associated bloodstream infections:
Results of a quasi-experimental multicenter trial, Stokowski LA, et al. . Crit Care Med 2009.



Which Patients Can Benefit the Most From CHG?

Patients with Indwelling Surgical Patients
Devices

Patients at Risk for
MDRO-Related

Central lines, PICCs, Orthopedics, OBGYN, MRSA, VRE,
dialysis catheters, Foleys Cardiovascular, Colorectal CDI, CRAB

70% of patients 21.8% of all hospitalized Typically affect anywhere

with a CVC were located patients are surgical from 10-25% of patients,
outside the ICU even as high as 60%

CHG BATHING IS NOT JUST FOR PATIENTS IN CRITICAL CARE

Patients in any unit can benefit from a daily CHG Bathing to help reduce risk of infection

References: Overview of Hospital Stays in the United States, Weiss et al. Healthcare Cost and Utilization Project (HCUP) Statistical Briefs. AHRQ 2012.

Reconsidering contact precautions for endemic methicillin resistant Staphylococcus aureus and vancomycin resistant Enterococcus. Morgan DJ et al., Infection Control Hospital Epidemiology. October 2015.
Preventing Catheter-Related Bloodstream Infections outside the Intensive Care Unit: Expanding Prevention to New Settings. Kallen AJ. Et al. ,Healthcare Epidemiology, Clinical Infectious Diseases 2010.
Horizontal Infection Control Strategy Decreases Methicillin-Resistant Staphylococcus aureus Infection and Eliminates Bacteremia in a Surgical ICU Traa MX et al. ,Without Active Surveillance. Crit Care Med, 2014.



Device Related Infections



Central Line Associated Bloodstream Infection (CLABSI)

Despite a 46% reduction in CLABSI in recent years,

30,100 central line patients develop bloodstream 15 million
infections annually in the US CVC line
days per
year in
Result: $45,800 in excess costs 10.4 extra hospital days the U.S.
Etiology Organisms [ISCHONICSNINE
- Contamination upon insertion - Staphylococcus aureus prevent_ed thf"“g“
- Contaminated injection hub « Enterococcus proper insertion
 Hand touching the lines . Klebsiella techniques and
- Candida daily management
» Escherichia coli of the central line

References: Bloodstream Infection Event (Central Line-Associated Bloodstream Infection and Non-central Line Associated Bloodstream Infection), https://www.cdc.gov/nhsn/pdfs/pscman
Bloodstream Infections From Oncology Settings. See I. et al., Clinical Infectious Diseases. May 2016 https://doi.ora/10.1093/cid/ciw113.

urrent.pdf Causative Organisms and Associated Antimicrobial Resistance in Healthcal

anual/4psc_cla
Guidelines for the Prevention of Intravascular Catheter-Related Infections, 2011 https://www.cdc.gov/infectioncontrol/quidelines/bsi/index.html

re-Associated, Central Line—Associated
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CLABSI Prevention Basics

CDC Guidelines for the Prevention of Intravascular Catheter-Related Infections

Recommendations

» Education and training — only personnel demonstrating

competence for insertion and maintenance

] - g
 Selection of catheters and sites — based on intended purpose /. SH
WV The Society for Healthcare

PZM . Epidemiology of America

and length of use

« Hand hygiene — soap and water or alcohol-based hand rubs _ c
« Maximal sterile barrier precautions — cap, mask, sterile gown, @ A,lmlimm.n

Infection Control and Epidemiology

gloves, drapes for arterial, central, and midlines
+ Antiseptic skin prep — alcohol/CHG preparations %%IDSA

Infectious Diseases Society of America
 CHG-impregnated dressings

» Daily CHG skin cleansing Society of
Critical Care Medicine

The Intensive Care Professionals

Reference:! : CDC Guidelines for the Prevention of Intravascular Catheter-Related Infections https://www.cdc.gov/infectioncontrol/guidelines/bsi/index.html



https://www.cdc.gov/infectioncontrol/guidelines/bsi/index.html

CHG bathing as an essential element of

CLABSI reduction bundles

FGR Standardized Infection Ratio (SIR) for non-MBI and BMI-CLABSI - 2015 to 2017

I|t 7‘ Goal:SIR< 1

Stanford Health Care oncology unit was experiencing a CLABSI
Rate of 4.12 per 1000-line days. An infection reduction bundle
was implemented including strategy elements:

« CVC education and training

« Hand hygiene and CVC maintenance audits

« Standardized environmental cleaning
e : o . .
Daily bathing with 4% CHG antiseptic CLABSI rates
skin cleanser declined significantly
after CHG bathing
was added in
September 2016

Result: 63% reduction in CLABSI 4.12 to 1.53 per 1000-line days

Reference: Central-line Associated Bloodstream Infections and Mucosal Barrier Injury Laboratory-Confirmed Bloodstream Infections: Results from a Quality-Improvement Project in a Hematology-Oncology Unit. Riley M. et al. , Poster Presentation, APIC 2018.



Adherence to a CLABSI Bundle

ICU level units

Carolina East Medical Center CLABSI rates were increasing despite Compined CATCLASS e per g petientdov
line care bundles, removal protocols, and decreased device usage. ' :
Problem Areas: ICU, CVICU and Oncology Units.

« Audit tool to encourage peer accountability in adherence to practices

° Targeted daily 4% CHG bathing and Iine maintenance Pre-intervention(Mar 16 - Feb 17) During intervention{Mar 17 - Feb 18) Sustaining Period(Mar 18 - Jun 19)
* A Bundle Brigade was developed to continue driving the project
Oncology
Combined CAUTI/CLABSI rate per 1000 patient days
. . aps . lj T \ 91% reduction
CHG Bathing Practice Accountability is Key \\
. . s \ o reduction —
Bundle Compllance Increased to aImOSt 90% . Pre-intervention(Sep 16-Aug 17)  During intervention(Sep 17 - Aug 18) Sustaining Period(Sep 18 - Jun 19)

CLABSI and CAUTI rates dropped 92%

Reference: Owned and Operated by Engaged Staff - How to Reach Zero, Buck et al. , Poster Presentation, Vizient Education Summit, 2019



Catheter Associated Urinary Tract Infections (CAUTI)

Accounting for 30% of all Healthcare-Associated Infections
there are an estimated 440,334 CAUTI events annually in the US

15-25%
of patients

Etiology
« Contaminated hands - staff and patient

* Microbial entry - extra/intra-luminal catheterized
- Patient colonic or perineal flora during
Organisms hospital stay
» Escherichia coli

» Enterococcus

« Klebsiella

« Pseudomonas

« Candida

The risk of infection can be decreased through proper insertion
techniques and daily management of the urinary catheter

References: : NHSN CAUTI O tcome Mea: S
Guideline for the Prevention of Urin ryT tIf ctio S cdc.gov/infectioncontrol/quideli

AHRQ Safety Progr: amf R ducing CAUTI in Hos| pt I htt s://www.ahr .gov/hai/cauti-tools/cauti-icu/facil-quide/mod1-slides. .
https://www.intechopen.com/books/microbiology-of-urinary-tract-infections-microbial-agents-and-predisposing-factors/microbiology-of-catheter-associated-urinary-tract-infection
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CAUTI Prevention Basics

AHRQ

The Toolkit for Reducing Catheter-Associated Urinary Tract Infections (CAUTI) in Hospitals

(

/| infections (HAISs) are a
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Refi

esearch and Quality (AHRQ) Control (CDC) in Infection Control and
Epidemiology (APIC)

ecommendations
Education and training
Appropriate catheter indications and usage / exploring alternatives
Proper aseptic insertion technique
Hand hygiene — soap and water or alcohol-based hand rubs
Daily personal hygiene — more frequently if patient is incontinent

Maintain sterile, continuously closed system

eeeeee : AHRQ Infographic Poster — Program for Reducing CAUTI in Hospitals https://www.ahrg.gov/sites/default/files/wysi /professionals/quality-patient-safety/hais/cauti-tools/impl-
tation-quide-appendix-k.pdf.

uide/implementati

-
At any given time, HAlIs |
affect 1 out of every 20 :
hospital patients.
-
ol ke ke o oy o A

Catheter-associated urinary tract infections (CAUTI) are
among the most common HAls in the United States.

Healthcare-associated

s=w2w |
ev |

oy v s

—.?a-—.- =
* x X X X

Your unit team can
make sure the steps are
done consistently through

steps, your hospital
can eliminate CAUTI
and make care safer audits, observations,

for patients. and assessments.
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CHG Bathing Effects on CAUTI Rates

University Hospital in Monterrey studied the effects of CHG bathing on nosocomial infections.
The first 6 months soap and water daily bathing was used, the second 6 months patients
used daily CHG bathing then returned to soap and water daily bathing for 6 months.

* Researchers speculated that the lower CAUTI
rates were related in part to the effect of residual
chlorhexidine on patient skin

* Reducing the risk of contamination of the catheter
by manipulation from the patient can be an
important risk reduction strategy

Reference: Impact of daily chlorhexidine baths and hand hygiene compliance on nosocomial infection rates in critically ill patients. Martinez-Resendez, et al. , American

CAUTI rates
DROPPED

from

54 1025

per 1000 catheter days

Journal of Infection Control 42 (2014) 713-7.

CAUTI rates
CLIMBED to

4 per 1000
catheter days
when staff RETURNED

to bathing patients
with soap and water




CAUTI Bundles with CHG Bathing

Yale-New Haven Hospital in Connecticut implemented several
key bundle elements including:

9 CAUTIs

« Standardized closed system used for urinary catheter

prior to bundle
placement

implementation

 Daily rounding with checklist for surveillance

» Foleys were changed if in place >48 hours prior to sample

collection time 0 CAUTIs

« Daily whole-body bathing with 4% CHG antiseptic cleanser ~ after bundle
Implementation

CHG bathing can be an essential element in a

successful CAUTI reduction bundle

Reference: Zero Catheter Associated Urinary Tract Infections in the Medical Intensive Care Unit at Yale-New Haven Hospital. DeVaux L. et al. , Poster presentation APIC, 2013



CHG Bathing vs. Soap and Water for Perineum Care?

CHG is highly efficacious in reducing microbial burden and healthcare associated infections.
« Current guidelines recommending soap and water

cleansing are based on studies more than 10 years old.
» Studies supporting CHG cleaning of the perineum were

based on more recent evidence ranging. Of those
studies, no skin irritation or complications were reported.

Regulatory guidelines should be updated to reflect more current

evidence supporting the use of CHG cleansing of the perineum
as an appropriate alternative to soap and water.

Reference: Chlorhexidine Gluconate Bathing vs.Soap and Water for Perineum Care, Grivogiannis M. , Department of Infection Prevention, Advocate Lutheran General Hospital



Multi-drug Resistant Organisms (MDRO)

MDROs, bacteria that have developed resistance to many types of antibiotics.

What We Know........



Analysis:

Break the
cycle of
transmission!

 Cost for treating infections linked to multidrug-
resistant organisms is over $2.39 hillion.

» About 23,000 Americans die annually from
antibiotic-resistant infections, according to the
CDC.

 Risk factors include previous prolonged use of
antibiotics, underlying disease (diabetes,
chronic kidney disease, skin lesions, elderly or
Immunocompromised

References: Multidrug Resistant Infections Can Cost $4600 Per Hospital Stay, Christopher Cheney, HealthLeaders Analysis, April 2019
Management of Multidrug-Resistant Organisms In Healthcare Settings, 2006 https://www.cdc.gov/infectioncontrol/guidelines/mdro/index.html#anchor_1554732897



https://www.cdc.gov/infectioncontrol/guidelines/mdro/index.html#anchor_1554732897

Ways to control the spread of MDRO's
Root Cause analysis, new strategies implemented

Clostridioides difficile is recognized as a top challenge in hospitals.
Excess costs per patient as compared to patients without a CDI: $11,000

One acute care hospital lowered CDI rates by 88%, with only one
hospital onset CDI in 100 days. As part of a multi-pronged approach, the Lowered CDI

rates by

facility attributed a change in patient bathing to 4% foam CHG for a
significant part of the decrease.

. . o ~ 38%
« Environmental: Ultraviolet (UV) disinfection, sporicidal
cleanser/disinfectant

 Increased communication between Nurses: implementation of a
Decision Tree, patient risk factors, CHG bathing

Reference: A Bundled Approach to Clostridium difficile Infection Reduction, Kimberly Candray, CIC, BS, MT(ASCP), Infection Control Today, October 2018
How HAls lead to Direct, Indirect and Unintended Hospital Costs, Infection Control & Clinical Quality, May 26, 2015



Evidence Based Control Measures

Jackson Health System evaluated bundled interventions on Hospital Onset
(HO) MRSA bacteremia through a Quality Improvement Project (QIP) in a
380-bed acute care facility between January 2015 & March 2019.

* Four phases encompassed: Active surveillance testing, ICU on admission
& once weekly; daily bathing 2% CHG cloth, in 2" phase transitioned to
4% CHG foam to ALL Patients: nasal decolonization (alcohol based);
patient hand hygiene 5 alcohol-based cloths; compliance monitored
electronically & verbally

Results: Conclusion:

74% decrease in HO MRSA, hospital wide
Universal decolonization most successful.

These strategies may be useful in institutions
with excessively high MRSA rates

Referrences: Reduction of Hospital-Onset Methicillin Resistant Staphlococcus aureaus (MRSA) Bacteremia in an Acute Care Hospital. Impact of Bundles and Universal Decolonization, Adrianna Jimenez, Kathleen Sposato, et al, ID Week 2019 Poster Presentation



KPC in Long Term Acute Care Hospitals (LTACH)

Four LTACH facilities in Chicago implemented a bundled
Intervention to test the effect on Klebsiella pneumoniae
carbapenemase—producing Enterobacteriaceae (KPC).
Interventions included screening for KPC rectal colonization,
contact isolation and separation of KPC- positive patients, daily
CHG bathing and staff education and adherence monitoring.

Results:
KPC colonization fell 50%
KPC bloodstream infection fell almost 60%

Bloodstream infection due to any pathogen declined by 32%
Blood culture contamination declined by 53%
56% reduction in KPC bacteremia.

Reference:Prevention of Colonization and Infection by Klebsiella pneumoniae Carbapenemase- Producing Enterobacteriaceae in Long-term Acute-Care Hospitals, Mary K. Hayden,et al, CID 2015

Speculated CHG
bathing was the
Intervention most
responsible for the
sharp declines in all
cause bloodstream
Infections and skin
decolonization by
significantly reducing
skin burden of
organisms



SSis



Surgical Site Infections (SSls): the Numbers

v'20% of HAIs are SSis

v'38% of all postoperative infections

Currently most
common cause

v'7-11 additional hospitals days
v'2-11 times greater risk of death of HAIs in the

v 77% number of deaths in patients with SSls directly US
related to the SSI

v'$10 billion estimated cost to the healthcare system
to treat SSls each year

References: 6 Ways to Stamp Out Superbugs, Maureen Spencer, MEd, BSN, RN, CIC, FAPIC BIO, Outpatient Surgery, January 2019 Surgical Site Infections — Risk Factors and prevention
Strategies, www.woundsource.com/print/blog//surgical-site-infections-risk-factors-and-prevention-strategies
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Pre-surgical showering

CHG skin decolonization is an effective horizontal strategy to reduce both the
bioburden on the skin and subsequent infection.

« Both the Colorectal Surgical Site Infection Reduction Team and the Study
to Optimally Prevent SSis in Select Cardiac and Orthopedic Procedures
(STOP SSI) have reported significant declines in SSls using CHG as a
component of reduction bundles.

Pre-operative decolonization has the strongest evidence base

References: Decolonization in Prevention of Health Care-Associated Infections, Edward J. Septimus, Marin L. Schweizer. Clinical Microbiology Reviews, April 2016
Evidence for a Standardized Preadmission Showering Regimen to Achieve Maximal Antiseptic Skin Surface Concentrations of Chlorhexidine Gluconate, 4%, in Surgical Patients,Charles E. Edmiston Jr, PhD; Cheong J. Lee, MD, et al. JAMA Surg. Published online August 26, 2015.



CHG Pre-op Protocol: Sole Intervention

Sinai Hospital in Maryland identified 2545 patients who underwent total hip
arthroplasty between January 1, 2007 and December 31, 2011.

Compared the incidence of SSis in total hip arthroplasty patients who used an
advance pre-operative CHG skin preparation protocol compared to patients
underwent standard in-hospital perioperative skin preparation only.

No additional pre-operative, peri-operative or post-operative protocols or
procedures were altered.

No CHG pre-op application-only VS Night before-morning of CHG

application 0.5% SSI rate

In-hospital perioperative skin
preparation 1.7% SSI rate.

Reference: Pre-admission Cutaneous Chlorhexidine Preparation Reduces Surgical Site Infections In Total Hip Arthroplasty, Bhaveen H. Kapadia MD, et al, Journal of Arthroplasty, 2013



Patients with disseminated cancer
are at a higher risk for developing SSls

Preoperative e Appropriate oral antibiotic selection

Memorlal Sloan Kettermg Cancer Center e Appropriate oral antibiotic administration
studied effects of a 13-component the night before surgery
multidisciplinary SSI bundle among 425 » Mechanical bowel preparation

colorectal and hepatic surgery patients e Medical evaluation for elevated hemoglobin A1C

e Skin cleansing with chlorhexidine the night
before and the morning of surgery®

e Surgeon notification of SSI risk using MSK
SSI prediction tool

Results: Intraoperative e Antibiotic administration before initial incision”
A reduced rate of SSI for combined « Appropriate method of hair removal

. . lectronic cli hai |
colorectal and liver resection by 61%, (electronic clippers or no hair remova)

e Maintenance of normothermia

iIncluding 81% and 48% reductions in
SuperﬁCiaI/deep and Organ Space SSI’ e Separate surgical closing tray for
respectively. open procedures

Postoperative e Discontinuation of antibiotics at 24 h

e Intraoperative antibiotic re-dosing

e Patient shower on postoperative day 2

Reference: A Perioperative Multidisciplinary Care Bundle Reduces Surgical Site Infections in Patients Undergoing Synchronous Colorectal and Liver Resection, Lauren S. Tufts, et al, https://doi.org/10.1016/j.hpb.2018.07.001, HPB (Oxford). 2018
Risk of Surgical Site Infection (SSI) following Colorectal Resection Is Higher in Patients With Disseminated Cancer: An NCCN Member Cohort Study, Mini Kamboj, MD, et al, Infect Control Hosp Epidemiol. May 2018


https://doi.org/10.1016/j.hpb.2018.07.001
https://www.ncbi.nlm.nih.gov/pubmed/30077525

CHG and Enhanced Recovery After Surgery (ERAS)
Shorter hospital stays with fewer readmissions

Massachusetts General Hospital sought to
lower SSIs among colorectal surgery patients.
To improve compliance, patients were provided
with a Surgical Site Infection Prevention Kit
(SSIPK) containing:

* 4% CHG as the preoperative skin cleanser
with usage instructions, carbohydrate drink,
antibiotics and bowel prep.

« Compliance increased, the SSI rate lowered
from 11.4% to 5.9% and unplanned
readmissions reduced from 14.6% vs. 5.9%.

T Hibiclens Wash
T OKto eat breakfast.
 This will be your last solid meal

< After breshtast. only chear bgund sllvwed
Drink GOLYTELY bowel prep

- See back panel for instructions.

Drink two (2) 12 oz. bottles of
Gatorade (any flavor) with your prep
Take antibiotics as directed:
Erythromycin

Neomycin
 See back panel for instructian

T Drink 2 bottles of ClearFast 3 hours prior to surgery. Finish both bottles before checking in.
2 Someone will call you 1-3 days before surgery to finalize your surgery and check-in time.
T When you check-in, you will be given Tylenol and gabapentin to reduce post-operative pain.

PATIENT KIT

This kit contains the following:

o ClearFast drink for day of surgery (2)

* GOLYTELY bowel prep

* Hibiclens body wash

* Two (2) antibiotics to be taken the night prior to surgery
1. Erythromycin
2. Neomycin

This kit does not include:
* Two (2) 12 oz bottles of Gatorade

IR0 O 1 yORR R 1 el CORRTANA S BAA YL 87 FIMAL/ ARG FASGER YO WAl Pe I RArQra 10
home ety o e 1 peiioper atve dy Othermie you wil e couer v I Lhe husgrel untd theve goak
W0 AP ven  Pwane puan appropriote o , am ot ana e

Colorectal Surgical Site Infection Prevention Kits Prior to Elective Colectomy Improve Outcomes, Sarah E. Deery, MD, MPH, et al, Annals of Surgery, January 24, 2019



The National Rate of SSls for Cesarean Delivery
ranges from 2.5% to 18%.

The University of Alabama Birmingham Hospital sought to decrease SSls among their C
Section patients. Several categories were addressed: Patient education, antibiotic protocols,
surgical site pre, post and incision care and staff engagement.

« Patients were provided an education tool kit including a web-based video and FAQs

 Staff provided 4% CHG for pre and post op showering and return demonstration education
for cleansing incision sites.

« Performed advanced perineal cleansing with 4% CHG every 6 hours in ALL laboring patients.

A decrease ¥ In SSI rates from 5.9% in 2015
to 0.6% in the first two quarters of 2017.

Results:

References: Creating a Surgical Site Infection Prevention Bundle for Patients Undergoing Cesarean Delivery, Laura Money, MSN, RN, et al, AORN Journal, October 2018



Horizontal vs Vertical



Infection Prevention Strategies: Horizontal vs. Vertical Approach

VERTICAL HORIZONTAL
 reduce infection or colonization « aims to eliminate all infections and
due to a specific pathogen IS population based
— Active Surveillance Testing — CHG Bathing, Universal
(AST), Isolation, anti-microbial Decolonization, Strict
stewardship Environmental Cleaning,
Increased Staff Hand Hygiene,
Standardized Approach

While horizontal strategies are generally favored, vertical interventions are useful in certain

situations (pathogen specific outbreaks). The choice of infection prevention strategies should be
decided at the local level but adoption of one strategy can reduce variation in practice.!

Reference: Horizontal vs Vertical: Two Approaches to HAI Prevention; Pyrek, KM, Infection Control Today, November 10 2014



Horizontal and Vertical Infection Prevention
Strategies have their Pros and Cons

VERTICAL HORIZONTAL
* Increased resource utilization » Decreased resource utilization
« Favors the hospital » Favors the patient
« Short term approach » Present/long term approach
« Costly * Less cost
« Single organism » Multiple organisms
« Exceptionalism  Ultilitarian
« Active Surveillance and Testing (AST) ¢ Common bundled interventions
« Reduce colonization/infection due to » Reduce the burden of all pathogens

a specific pathogen (false negatives?)

Reference: Guide to Infection Control in the Hospital, Abbas, S, Stevens, M, Horizontal vs Vertical Infection Control Strategies, Chapter 14; International Society for Infectious Disease



Cost of CHG Bathing vs. Cost of Infection

St. Joseph Health, a 451-bed hospital in NY had 27 CLABSIs in 2016 which cost the
facility an estimated $471,015. Following a dual-phased Intervention there was a 65%
reduction in CLABSI with other HAI rate decreases ranging from 28% to 100%

« Primary Phase included daily CHG bathing for

all patients
« Secondary Phase expanded practices to
include all AHRQ guidelines

Financial impact of CLABSI reduction: $226,087 saved
$ saved across all HAI rate reductions: $514,739

Cost to incorporate CHG bathing into daily
practice: $40,114.10

Reference: Utilizing a Business Case to Link Reduction in Infections to Reduction in Costs, Pearl Lavalette, RN, MSN, CIC, Debra Steves, RN, BSN, RNC, Poster Presentation, APIC 2019

Number of HAls

Pre-intervention Primary Intervention Secondary Intervention

. CAUTI . CLABSI . MRSA Bacteremia

e Primary Intervention: House-wide CHG patient bathing

» Secondary Intervention: Expanded CHG bathing practice to include all recommendations

by Agency or Healthcare Research and Quality [AHRQ) for Universal Decolonization.




Decreased Costs Associated with Horizontal Approach
and Elimination of Routine Contact Precautions

UCLA Medical Center implemented whole unit CHG bathing as part of their
horizontal strategy to eliminate routine use of Contact Precautions.

* Eliminated routine CP
« PPE Costs decreased $729, 572
* Increase in CHG bathing $85,796

« Decreased nursing time for donning/doffing PPE=42K hours/year.
Potential labor savings of $4.2 M

* NO increase in endemic MRSA/VRE or cDiff

* NO change in 30-day readmissions

Reference: Elimination of Routine Contact Precautions for Endemic Methicillin Resistant Staphylococcus aureus and Vancomycin Resistant Enterococcus: A Retrospective Quasi-Experimental Study, Martin EM, et al, Infection Control and Hospital Epidemiology. July 2016



No Change in Infection Rates/Acquisitions Associated with
Horizontal Approach & Elimination of Routine Contact Precautions

VCU Medical Center phased in a 7-step horizontal bundle that included
whole unit CHG bathing over a 5-year period.

NO increase in MRSA/VRE Hospital Acquired Infection after routine Contact Precautions
elimination

MRSA/VRE rates decreased by 1.31 and 6.25 per 100K patient days respectively

Device Associated Infection Rates decreased 2.44 per 10K patient days.

No outbreaks seen during the implementation.



TARGETED vs UNIVERAL DECOLONIZATION

« 15-30% of healthy adults are nasally colonized with MSSA and 1-3% with MRSA

- Patients colonized are more than twice as likely to develop a s.aureus infection
as non-colonized

« Decolonization only requires healthcare workers to provide decolonization
agents (nasal agents and CHG bathing) without the labor of screening

« Targeted strategies may miss other organisms or miss false negative results
« Targeted strategies more expensive and time consuming

« Concern of antibiotic resistance to universal decolonization®

Reference: Decolonization in Prevention of Health Care-Associated Infection, Septimus, E, Schweizer, M, Clinical Microbiology Reviews, 29(2); 201-220.



Targeted vs Universal Decolonization

Reduce MRSA Study

Institute for Healthcare
« 74 Adult ICU’s Improvement recommends

— #1-MRSA Screening + Isolation 3 days CHG pre-operative

i ' i~ ati bathi d
— #2-MRSA Screening + Isolation + decolonization of MRSA 4Hhing an

carriers (CHG bathing and nasal mupirocin)

5 days CHG pre-operative
bathing and nasal Bactroban

— #3-no screening; all patients decolonized - :
decolonization prior to

 Group 3 was associated with the greatest decrease in all THA TKA surgery.’
blood stream infections (44%), MRSA clinical cultures (37%).
CHG Bathing reduced blood culture contamination by 44%.

References: Targeted versus Universal Decolonization to Prevent ICU Infection, Huang, S, et al. The New England Journal of Medicine; May 30 2013. Institute for Healthcare Improvement, How to Guide: Prevent Surgical Site Infection for Hip and Knee Arthroplasty. (2012)



Post Acute



Post Acute Care Challenges: LTCFs

Healthcare associated infections (HAIS) represent a significant cause of morbidity and mortality for
the 2.5 million Americans residing in Long Term Care Facilities (LTCFs)

1.6-3.8 million HAI infections annually

Costs range from $673 million to $2
billion annually

Reference: Costs of Infection Prevention Practices in Long-Term Care Settings: A Systematic Review, Catherine C. Cohen, et al, Nursing Economic, January-February 2016



CMS Quality Reporting Programs

Effects: Preventable
 Long-Term Care Hospitals (LTCHS) 30-Day
» Skilled Nursing Facilities (SNFs) Post-Discharge

* Home Health Agencies (HHAS) Readmission
* Inpatient Rehabilitation Facilities (IRFs)

Infection Measures:
CAUTI, CLABSI, CDI
(LTCH)
CAUTI, CDI (IRF)

If facilities fail to submit the required data, they will be subject to a

2-percentage point reduction in their Annual Payment Update (APU)

References: Overview of the Post-Acute Care Quality Reporting Programs, Christine Grose, MS, RN, et al, Medicare Learning Network, S|
CMS - Long-term Acute Care Facilities (LTACH) and CMS - Inpatient Rehabilitation Facilities (IRF) https://www.cdc.gov/nhsn/cms/i
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CMS SNF Value-Based Purchasing Program

30-day All-Cause Readmission Measures:

« Estimates the risk rate of unplanned readmission within 30
days to acute care, critical access, psychiatric hospitals

+ 2% automatically “withheld” for incentive program —has to
be earned back

atient-Assessment-Instruments/MMS/Quality-Programs

Reference: The Skilled Nursing Facility Value-Based Purchasing (SNF VBP) Program, https://www.cms.gov/Medicare/Quality-Initiatives
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Partners: Hospital and Skilled Nursing Facilities

CarolinaEast Medical Center noted an increase in readmissions epidemiologically
significant multidrug resistant (MDR) organisms in skilled nursing facility patients
resulting in readmissions to the hospital for Surgical Site Infection and MDRO
infections.

Targeted education plan developed by hospital IP for SNF

« 15-minute interactive micro-sessions by acute care IP utilizing return demonstration,
stories and visual tools replicated by post acute IP on ongoing basis

« Hand Hygiene education using black light technology initiated by the acute IP and
continued by post acute

Reference: Hospital and Skilled Nursing Facility Collaboration Reduces Infections, Cathy Fischer, MSN, RN, CIC, and Jaime
Drake, RN, CMSRN, American Nurse Today, September 2019



Linking quality care to outcomes

Practice Changes:

* Created an EMR alert notification to increase
communication between acute and post acute
for MDRO patients.

Implementation of 4% CHG bathing.

Consistent cleaning of bath basins and SSI readmissions decreased to zero
designated disposal days.

Changes in wound care aseptic technique.
EVS changes to cleaning techniques.

SNF Onset MDRO decreased 90%
and transmission to acute halted

Reference: Hospital and Skilled Nursing Facility Collaboration Reduces Infections, Cathy Fischer, MSN, RN, CIC, and Jaime Drake,
RN, CMSRN, American Nurse Today, September 2019



A Decolonization Collaborative: Stop Transmission

To reduce MDRO transmission across 35 Healthcare facilities (acute

and post acute) in Orange County, CA. Shared Healthcare Intervention
to Eliminate Life-Threatening Dissemination of MDRO’s (SHIELD OC) _
implemented a decolonization strategy. Reductions:

0/ ;
Intervention: 11% in CP
— Hospitals — decolonize all patients in contact precautions 22% NH

34% LTAC

v" Dally chlorhexidine bathing/showering
v" Nasal decolonization for 5 days MDRO prevention
efforts must include
MDRO control in LTCFs
— Nursing homes — decolonize all residents

v" Switch out soap for CHG for all routine bathing/showering

v Nasal iodophor on admit and every other week

Reference : The SHIELD Orange County Project: A Decolonization Strategy in 35 Hospitals and Nursing Homes Reduces Multi-Drug-Resistant Organism (MDRO) Prevalence in a Southern California Region, James A. McKinnell, MD, et al, Oral Abstracts « OFID 2019



Questions and Concerns



Permeation Profile of CHG

« Poor permeation of CHG through excised full thickness skin after 2 & 30 min of aqueous 2%
CHG exposure

+ Levels of CHG were highest in top 100 um sections of skin & remained consistently low Iin
deeper layers.

CHG does not penetrate deeper levels & is not systemic

Reference: Penetration of Chlorhexidine into Human Skin, Karpenen TJ, et al October 2008, Antimicrobial Agents, & Chemotherapy



CHG Resistance

* Resistance has been demonstrated in the laboratory, not proven in
real world clinical settings.

« Concentration of CHG is important

* |f resistance develops, most likely due to inappropriate use;
specifically follow manufacturers Instructions For Use (IFU’s)

- 1,100 bacterial strains studied, showed low incidence of CHG resistance

- No isolates showed high level resistance Edmiston CE - AORN:2010

References:http://www.medscape.com/viewarticle/726075 Chlorhexidine in Healthcare: Your

Questions Answere d

Denton GW. Chlorhexidine. In Block SS, ed. Disinfection, Sterilization, and Preservation. Philadelphia, Pa:
Lippincott Williams & Wilkins; 2001:321-336.

Milstone AM, Passaretti CL, Perl TM. Chlorhexidine: expanding



http://www.medscape.com/viewarticle/726075

What effect is there on “Good Bacteria?

Topic decolonization does not permanently eradicate the
“good” bacteria on the skin.

+ At least 80% of resident and transient flora is found in the first 5 epidermal
layers of the skin.

* About 20% of skin flora remains on the skin even after antisepsis.

« Bacterial re-growth begins immediately (back to original level by 24 hours).



Is there an increase in CHG Allergy?

The incidence of CHG allergy will increase in parallel with increased exposure to
CHG.

« Since 1998, the FDA has identified a total of 52 cases of anaphylaxis with the use of CHG
products applied to the skin

« Worldwide, in the 46 years between January 1969 and early June 2015, the FDA received
reports of 43 cases. More than half of the 43 cases were reported after 2010.

« Patients with anaphylaxis often reported previous milder reactions to CHG (e.g. itching, urticaria,
angioedema). Earlier investigation of these symptoms may prevent severe reactions in the
future.

References: IgE-mediated chlorhexidine allergy: a new occupational hazard? Vasantha Nagendran, et al, Occupational Medicine, 2009
Drug Safety Communication: FDA warns about rare but serious allergic reactions with the skin antiseptic chlorhexidine gluconate, http://www.fda.gov/Drugs/DrugSafety/ucm530975.htm, 2-2-2017



Summary

CHG patient bathing has been documented in literature in preventing HAI's and
decreasing MDROs in both acute and post-acute care settings.

CHG can be used effectively in Communal settings as well as inpatient settings.

Evidence demonstrates bundled interventions including CHG reduce surgical site
Infections.

A horizontal approach to infection prevention can be cost effective and drive
compliance.



Thank you



