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• Conducting clinical studies in which participating 
hospitals and nursing homes receive contributed 
products from Stryker (Sage Inc), Molnlycke, 3M, Xttrium, 
Clorox, and Medline

• Companies contributing product have no role in design, 
conduct, analysis, or publication
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• Best Process & Best Practice

➢Pre-Operative Decolonization

➢ ICU Universal Decolonization

• The Next Frontier - Advanced MRSA Control 

➢NICU 

➢Non-ICU

➢Post-Discharge 

➢Nursing Homes

Agenda



Best Process for
Pre-Operative Decolonization
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• What’s in a kit? Is it a kit?

• Are patients reliably getting a kit? 

• Are patients reliably getting verbal instructions?

• Are patients getting reminder calls to use the kit?

Pre-Operative Decolonization
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• 4% CHG 

– Mesh sponge helps application

– 4oz bottle needed

– 15cc packet problematic 

• Slippery to open in shower

• Spills and product is lost

• Nasal decolonization

– Mupirocin prescription

– Iodophor swabsticks

• Instructions 

• Carry bag

Pre-Operative Kit Contents

4%
CHG
4oz
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• Are instructions easy to follow?

– Clearly written

– Reasonable font

– Pictures when possible

– Translated, as needed

Written Instructions



Example: Pre-Op CHG Instructions





Example: Nasal Instructions
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• Are patients reliably getting a kit? 

• Need standardized processes in pre-op clinics

• Is there a centralized process for ordering kits for patients

• Patients unlikely to follow directions to go to a local drugstore 

and “make their own kit”

• For nasal mupirocin vs iodophor, are patients likely to fill a 

prescription?

Kit Distribution and Reliability
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• Are patients reliably getting verbal instructions?

– Pre-op clinic nurse emphasizes importance 

– Encourages kit for infection prevention

– Reviews key instructions

– Explains skin and nose components to get rid of germs

– Surgeon should also emphasize importance

Verbal Instructions & Encouragement
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• Personal or automated can help

• Call 5 days prior to surgery to start nasal product

• Call 3 days prior to surgery to start CHG bathing

• Remind patient that instructions are in kit

Reminder Calls



Best Practice for
Pre-Operative Decolonization
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Pre-op holding

• Are patients being asked about decolonization use?

• Is it electronically documented?

– Helpful for feedback

– Helpful for understanding lapses when surgical site 
infections (SSIs) occur

Day of Surgery
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What if decolonization not done?

• Apply nasal product

– Mupirocin

Day of Surgery
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What if decolonization not done?

• Apply nasal product

– Bode et al. NEJM 2010

– Mupirocin given for 5 days

– Surgery occurred any time within 5 days

– Reduced 58% of post-op S. aureus infections

– Significant reduction in deep SSIs

Day of Surgery

Bode et al. NEJM 2010. 362:9-17
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What if decolonization not done?

• Apply nasal product

– Iodophor (povidone iodine)

– Suppresses S. aureus up to 12 hours

– FDA cleared for use on day-of surgery

– Consider continuing for 5 days twice daily while in hospital 
because S. aureus suppressed, not cleared

Day of Surgery
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What if decolonization not done?

• Apply nasal product

– Alcohol not recommended

– Single application did not reduce nasal MRSA

– Triple dose 4 hours apart transiently reduced MRSA for 2 h

– Insufficient effect duration

– Dosing cumbersome (every 2 or every 4 hours)

Day of Surgery

Kanwar A et al. ICHE 2019;40:1436-7
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What if decolonization not done?

• Apply nasal product

– Mupirocin

– Iodophor

– Alcohol not recommended

• Bathe patient

– CHG 2% leave on bath = ideal

– CHG 2% cloths at minimum to incisional areas

Day of Surgery
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• Based upon documented pre-op decolonization 

• Report lapses in adherence of CHG or nasal for

– SSI cases

– All applicable surgeries

• Monitoring helps surgeons create accountable process

Feedback for Adherence



Best Process for
Universal ICU Decolonization
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Business Case

https://www.ahrq.gov/hai/universal-icu-decolonization/universal-icu-apb.html

• AHRQ ICU Decolonization Toolkit

• Assessing the need

• Garnering Institutional Support

https://www.ahrq.gov/hai/universal-icu-decolonization/universal-icu-apb.html
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• Are products adequately stocked? 

• Are tasks posted to the nursing task list

• Are baths documented for feedback?

• Is leadership engaged?

ICU Universal Decolonization



• Ensure adequate PAR. Need enough 
warmers and product on floor. 

• Prevent waste. Create and label a 
“singles” column for 2-cloth 
packets. Useful as extra cloths for 
obese patients, cleaning devices, or 
freshening up.

• Do not overstock since cloths can 
only be warmed for a fixed amount 
of time

25

Product Stocking
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• Electronic tasks and reminders are ideal

• Nurses are busy, especially on admission

• ICUs often designate a bathing shift (night)

• Missed documentation tells next shift to cover bath

• Adding CHG bath to unit dashboard helps adherence

• Create automated reports, if possible

Order Sets and Nursing Tasks
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• Competition helps (admission baths, overall baths)

• Leadership (CNO) exhortation can be critical

• UC Irvine example:

Feedback



Tracking Success

• Can track bloodstream infections or CLABSI

• 95 Hospital implementation: CLABSI outcomes

Septimus E et al. CID 2016; 63(2):172-7



Best Practice for
Universal ICU Decolonization
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• Is CHG applied correctly?

• Is nasal decolonization done correctly?

• Is there just in time training?

• Is there a process for refusals?

Maintenance & Feedback
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➢ Downloadable from National Institutes of Health

• Assign as new employee education

• Use for re-inservicing, annual training

• Show in nursing huddles

https://vimeo.com/164608558

CHG Bathing Video

https://vimeo.com/164608558


http://www.ucihealth.org/shield/
hospital-decolonization-toolkit

http://www.ucihealth.org/shield/hospital-decolonization-toolkit
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• Is face cleaned? Nose and mouth have a lot of germs

• Are skin breaks being prioritized?

– Devices and dressings

– Wounds

– Rashes

• Post-showering

– Are devices/dressings being unwrapped and cleaned?

Check for Missing Key Elements
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Are staff forgetting to administer?

Options for resolution:

• Establish order sets

• Engage clinical pharmacist to check missing iodophor

applications during rounds 

• Engage intensivist to encourage protocol

• Establish fixed time that unit staff perform this function 

• Rapid feedback from nursing leadership re: missed doses

Nasal Decolonization
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• Half-sheet brief messages for nursing staff reminders:

➢Value of CHG and Nasal Decolonization

➢ Importance of Bathing on Admission

➢Cleaning Wounds and Devices

➢ Incontinence Clean Up

http://www.ucihealth.org/shield/
hospital-decolonization-toolkit

Huddle Documents for Correction

http://www.ucihealth.org/shield/hospital-decolonization-toolkit
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Just in Time Training

• Key for holidays, high turnover

• Buddy system

• Just in time one-pager

• Sign and retain
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Assess why they are refusing:

➢ Ensure they know its to prevent infection

➢ If in pain, address pain and offer again

➢ If tired, let sleep and offer again

➢ If cold, ensure cloths are warm and ask for help to 
perform quickly

➢ Have nurse manager discuss with patient/family

Plan for Refusals



The Next Frontier
Advanced MRSA Control
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• Neonatal ICU (NICU)

• Non-ICU

• Post-Discharge

• Nursing Homes 

Advanced MRSA Control



CHG Adoption in Neonatal ICUs

Johnson J et al ICHE 2016; 37(9):1116-8

TOTAL 57% 89%



• Routinely used for babies found to have MRSA or MSSA
• Routinely used for babies with central lines  
• Also used during MRSA and MSSA outbreaks

NICU CHG Decolonization Protocol



• Bath provided with 2% leave-on CHG cloths  
• If central line, an additional cloth used to clean line

In 2012, FDA changed ruling on CHG in neonates < 2 months 

contraindication → “use with care”



7 BSI
2 Deaths

10 BSI
4 Deaths

Added admission screening

Twice daily to nares, umbilical stump, abraded skin, wounds

Delaney HM et al. J Perinatal 2012;1-6

Universal Mupirocin to Reduce S. aureus
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• Parents given 5d CHG no-rinse cloths and mupirocin

• Evaluated neonate for S. aureus acquisition

– Concordant with parents

– Overall S. aureus acquisition

• 57% reduction in S. aureus concordant with parent strain

• 43% reduction in any S. aureus

Decolonizing NICU Parents

Milstone A et al. JAMA 
e-Pub Dec 30 2019 ahead of print



Neonatal S. aureus Acquisition

Milstone A et al. JAMA 
e-Pub Dec 30 2019 ahead of print



Non-ICU Decolonization



Trial Design

 Cluster randomized trial with Hospital Corporation of America

 53 hospitals, 194 adult non critical care units

 Includes: adult medical, surgical, step down, oncology

Arm 1: Routine Care

 Routine policy for showering/bathing

Arm 2: Decolonization

 Daily 4% rinse off CHG shower or 2% leave-on CHG bed bath 

 Mupirocin x 5 days if MRSA+ by history, culture, or screen

ABATE Infection Project

Active Bathing to Eliminate Infection 

Huang SS Lancet 2019;393(10177):1205-1215



Outcomes and Study Period

Mar 2013 Apr 2014 Jun 2014 Feb 2016

Baseline 
12 months

Phase-in Intervention
21 months

• Primary Outcome

– Any MRSA or VRE isolate attributed to unit

• Key Secondary Outcome

– Any bloodstream isolate attributed to unit

(2 positives for skin commensals)

• 339,904 patients, 1,294,153 patients days (intervention)

Huang SS Lancet 2019;393(10177):1205-1215



• No overall impact, unlike ICU trials

• Benefit seen in patients with lines and devices

o 32% reduction in MRSA and VRE clinical cultures

o 28% reduction in all pathogen bloodstream infection

• High value target population

o 10% of population, but a third of MRSA+VRE cultures 

o 10% of population, but 60% of bloodstream infections

Decolonization in General Wards

Huang SS Lancet 2019;393(10177):1205-1215



• Identify patients with devices (central lines, midlines, lumbar 
drains) and set up order sets for daily CHG bathing

o Total body bath plus all device cleaning

• For MRSA+ carriers with devices

o Order set gives mupirocin 5 days bid

• Training and feedback for high compliance critical

General Ward Implementation

Huang SS Lancet 2019;393(10177):1205-1215



Post-Discharge Decolonization



An individual randomized clinical trial 
of education vs decolonization of MRSA+ patients discharged 

from hospitals to reduce post-discharge infection

Funded by AHRQ; clinicaltrials.gov: NCT01209234



Randomized Trial of Recently Hospitalized MRSA Adult Carriers

• Hospitalized in past 30 days

• MRSA+ culture or screen during hospitalization

Followed 1 year post-discharge

• Arm 1: Education 

• Arm 2: Education + Repeated Decolonization 

– 5 day regimen, twice monthly for 6 months

– 4% CHG shower/bath, 0.12% CHG mouthwash

– Mupirocin twice daily nasal ointment

Huang SS NEJM 2019; 380(7):638-650

Post-Discharge: the CLEAR Trial



Trial Results

• 2,121 patients, 535,000 post-discharge patient days

– 30% reduction in MRSA infection

– 17% reduction in all-cause infection

Huang SS NEJM 2019; 380(7):638-650

Post-Discharge: The CLEAR Trial



Number Needed to Treat

Overall
Full

Adherence

MRSA Infection 30 26

MRSA Hospitalization 34 27

Any Infection 26 11

Hospitalization due to Infection 28 12

Huang SS NEJM 2019; 380(7):638-650



• Create or purchase a kit

• Provide to MRSA+ carriers on discharge

o Discharge Lounge

o Patient Experience Teams

o Unit nursing

• Highly cost effective:1 $46,900 saved for 100 patients given 
decolonization (after accounting for cost of kit)

• Tracking enables local evaluation for success

Post-Discharge Implementation

Stout N et al. Abstract 456. SHEA/CDC 
Decennial 2020



Nursing Home Decolonization



Trial Design

• 28 nursing home cluster randomized trial

• Orange County and Los Angeles County nursing homes

• 18-month Intervention, July 2017-December 2018

Arm 1: Routine Care

• Routine policy for showering/bathing

Arm 2: Decolonization 

• CHG bathing routine for all residents (admit, then per routine)

• Nasal iodophor x 5d bid, facility-wide every other week

58

The PROTECT Trial
Preventing Infections and Readmissions

Funded: AHRQ
https://clinicaltrials.gov/ct2/show/NCT03118232



Primary Outcome

• Hospital Transfers Due to Infection

(% of discharges to a hospital due to infection)

Secondary Outcome

• All Hospital Transfers (% of discharges to a hospital)

Additional Outcomes (secondary manuscript)

• MDRO prevalence (MRSA, VRE, ESBL, CRE)
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The PROTECT Trial Outcomes



Impact of PROTECT on MDRO Prevalence 
in Nursing Homes

Any 
MDRO

Skin
MDRO

Any 
MRSA

Nasal 
MRSA

Skin
MRSA

Skin
VRE

Skin 
ESBL

Skin
CRE

Baseline

Routine Care NHs 48% 29% 38% 29% 26% 6% 16% 1%

Decolonization NHs 49% 30% 37% 30% 23% 8% 17% 0.4%

End-Intervention

Routine Care NHs 47% 38% 36% 27% 24% 5% 18% 0.6%

Decolonization NHs 31% 20% 24% 21% 11% 2% 9% 0.4%

Relative Decrease (% Reduction)

Routine Care NHs -3% -3% -4% -8% -7% -16% +13% -57%

Decolonization NHs -36% -47% -34% -29% -51% -74% -45% -15%
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• High fidelity process and practice is essential to success

• Pre-operative success requires contingency planning

• ICU decolonization success requires reinforcement & feedback

• More recent decolonization trials extend benefit to the       
non-ICU, post-discharge, and long-term care settings

• Even NICU decolonization is increasing, for babies and parents

Summary




