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• 1.3 million persons receive care in U.S. nursing homes each year

• On average, each resident has at least 2 infections per year

• Every year, nursing home residents experience:

– 2 to 3 million nursing home-associated infections

– 150,000 infection-related hospitalizations

– 380,000 infection-related deaths 

https://health.gov/sites/default/files/2019-09/hai-action-plan-ltcf.pdf

The High Risk of Infections in Nursing Homes



In addition, there has been a steady rise of MDROs in healthcare

• Methicillin Resistant Staphylococcus aureus (MRSA)

• Vancomycin Resistant Enterococcus (VRE)

• MultiDrug-Resistant Pseudomonas

• Extended Spectrum Beta Lactamase Producers (ESBLs)

• Carbapenem Resistant Enterobacterales (CRE)

• Carbapenem Resistant Acinetobacter baumanii (CRAB)

• Candida auris

The Rise of MultiDrug-Resistant Organisms (MDROs)



Approximately 10-15% of hospitalized patients harbor an MDRO

In nursing homes, 50-65% of residents harbor an MDRO

High prevalence in nursing homes may be related to:

• Shared activities 

• Shared rooms

• Longer lengths of stay

• More chronic illness and devices, including feeding tubes

• Less stringent hand hygiene, contact precautions vs hospitals

MDROs in Nursing Homes



What is Decolonization and How Does It Work?



Decolonization: use of topical antiseptic soaps and nasal ointments to 
reduce the body’s bacteria during high-risk times for infection

Moments when our body bacteria becomes our own worst enemy
• Surgery
• Wounds
• Devices
• Difficulty with hygiene, clearance of secretions
• Hospitalization and nursing home stays

Decolonization: Pathogen Burden Reduction



Why is Decolonization Needed?
Because human pathogen transmission is a cascade of unfortunate events

Humans shed pathogens

Environment is contaminated

Contamination persists

Failure to clean or disinfect

Staff acquires pathogen

Staff fails to remove

Transfers to patient

Risk for infection

Decolonization

Better cleaning

Contact precautions

Hand hygiene

Decolonization
Vaccination
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Why

Broad solution for all MDROs
Benefits carriers too

Prevents shedding

Interventions to Prevent Transmission



• Most common products: 
– chlorhexidine gluconate (CHG)
– iodophor (povidone-iodine)
– Mupirocin

• Work better than soap and water

• Years of use in healthcare:
– CHG: >60 years
– iodophor: >60 years
– Mupirocin >20 years

Which Products?



Prior Precedence:
Clinical Trial Evidence for Decolonization in Hospitals  



• Antiseptic uses in healthcare
 Hand antisepsis at 2% and 4%
 Dental hygiene
 1990s: Cleaning of skin prior to line 

insertion
 1990s: Pre-operative bathing
 2000s: Surgical prep
 2000s: Pre-op S. aureus carriers
 2010s: Universal ICU bathing
 2019: CHG for non-ICU bathing
 2019: Post-discharge CHG + mupirocin for 

MRSA carriers

Use of Chlorhexidine
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Universal Decolonization Trials in Hospitals

Trial Setting N Intervention Decolonization Impact

Climo et al. ICU Trial 1 7 Academic Hospitals
9 Adult ICUs 7700 Daily CHG 23%     MRSA/VRE acquisition

28%     Bloodstream infections

Pediatric Scrub Trial 2 5 Academic Hospitals
10 Pediatric ICUs 1500 Daily CHG 36%     Bloodstream infections

REDUCE MRSA Trial 3 43 Community Hospitals
74 Adult ICUs 74,000 Daily CHG

5d bid mupirocin
37%     MRSA clinical cultures
44%     Bloodstream infections

Mupirocin-Iodophor  
Swap Out Trial 4

137 Community Hospitals
233 Adult ICUs 353,000 Mupirocin-CHG vs

Iodophor-CHG
Mupirocin superior to Iodophor by
18% for S. aureus; 14% for MRSA

ABATE Infection Trial 5 53 Community Hospitals
194 Adult Non-ICUs 340,000 Daily CHG

Mupirocin if MRSA+

Subset effect in patients with devices:
37%    MRSA/VRE clinical cultures
32%    Bloodstream infections

CLEAR Trial 6 Post Hospital Discharge 2,100 CHG, Mupirocin
qoweek x 6 mo

30%    MRSA Infection at 1y
17%    All infection; 85% rehospitalized

1 Climo MW et al. NEJM 2013;368:533-542                                  4 Huang SS et al. JAMA 2023;330(14):1337-1347
2 Milstone AM et al. Lancet 2013:381(9872):1099-1106            5 Huang SS et al. Lancet 2019;393(10177):1205-1215
3 Huang SS et al. NEJM 2013:368:2255-2265     6 Huang SS et al. NEJM 2019:380:638-650



The Evidence for Decolonization in Nursing Homes 



Two studies     
• SHIELD Regional Collaborative
• Protect Trial

The Evidence



• 28-month regional intervention: April 2017-July 2019

• Participants: 16 nursing homes (NHs), 3 long-term acute care hospitals (LTACHs),   
                           16 hospitals with high patient sharing in Orange County, CA

• NHs and LTACHs: universal decolonization
 Chlorhexidine (CHG) antiseptic soap for routine bathing/showering
 Nasal iodophor for 5d on admission and every other week

• Hospitals: decolonize patients on contact precautions
 Daily CHG bathing/showering
 Nasal iodophor decolonization for 5 days 
 Support ongoing ICU CHG daily bathing

Gussin GM et al. JAMA 2024 May; 331 (18):1544-57 

SHIELD OC: 35 Facility Decolonization Intervention



3.2 million population
32 hospitals
70 nursing homes

Orange County, California



• CDC funded regional project to reduce MDROs

• Part 1: Simulate impact of various regional interventions

• Part 2: Implement winning strategy in facilities with highest patient sharing

SHIELD Orange County Regional Intervention
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Variable NH LTACH Hospital
Mean age 76 72 47
% Male 40% 53% 42%
Mean Licensed Beds 133 83 247
Average Daily Census 115 63 141
Mean LOS 69.3 30.6 4.1
Elixhauser Comorbidity Score 3.8 2.9 1.9
% Diabetes 36% 13% 12%
% Chronic Lung Disease 22% 21% 11%
% Chronic Kidney Disease 21% 23% 8%

Characteristics of SHIELD OC Facilities



SHIELD Nursing Home Impact: 23% MDRO Reduction

32%
26%
39%
22%

Gussin GM et al. JAMA 2024 May; 331 (18):1544-57 
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Gussin GM et al. JAMA 2024 May; 331 (18):1544-57 

Impact: NH Hospitalizations Due to Infection

Participants: 2.3/1,000 NH Days
Controls: 1.9/1,000 NH Days 

Participants: 1.9/1,000 NH Days
Controls: 2.0/1,000 NH Days 

Decolonization:
27% Reduction

p<0.001



Impact: NH Hospitalization-Related Costs & Deaths

Gussin GM et al. JAMA 2024 May; 331 (18):1544-57 



The Protect Trial

Miller LG et al. NEJM 2023 (Nov 9); 389:1766-1777



Pragmatic Trial
• 28 nursing homes
• Involved nearly 14,000 residents
• All activities performed by usual nursing home staff

Group 1: Routine Care 
• Usual soap for showering/bathing

Group 2: Decolonization 
• CHG for all bathing/showering
• Nasal iodophor for all residents, M-F twice daily, every other week

 

The Protect Trial

Miller LG et al. NEJM 2023 (Nov 9); 389:1766-1777



Variable Decolonization Arm Routine Arm
Mean (SD)

Number of Facilities 14 14
Mean Age 74.8 (5.2) 77.1 (5.4)
% Male 42.8 (5.8) 41.9 (10.2)
Mean Licensed Beds 117.9 (36.4) 114.6 (55.8)
Average Daily Census 109.4 (35.8) 102.0 (36.6)
Length of Stay 216.2 (29.9) 217.8 (16.4)
Elixhauser Comorbidity Score 3.6 (0.4) 3.6 (0.6)
% Diabetes 37.7 (6.3) 40.0 (7.0)
% Chronic Lung Disease 26.2 (14.6) 26.8 (12.6)
% Renal Failure 20.1 (5.8) 21.0 (6.8)

Baseline Characteristics of Nursing Homes

Miller LG et al. NEJM 2023 (Nov 9); 389:1766-1777



• Liquid CHG for showering
– 4% rinse off CHG

• CHG cloths for bed bathing
– 2% leave on CHG

4% rinse off for shower 2% cloths for bath

2% 
No 

Rinse
CHG

Cloths

CHG for All Routine Bathing and Showering



• 10% povidone-iodine swabs (iodophor) to each nostril

• Facility-wide universal strategy

• Twice daily for 5 days

• On admission and M-F every other week

Iodophor for Nasal Decolonization
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CHG

Iodophor

Post Admission BathingAdmission Bathing
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MDRO Carriage Reduction (Skin/Nares)

Miller LG et al. NEJM 2023 (Nov 9); 389:1766-1777



Significant Impact on Reasons for Hospitalization

Miller LG et al. NEJM 2023 (Nov 9); 389:1766-1777
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Trial Outcomes

Outcome Infection-Related Hospitalization Any Hospitalization

Reason among hospitalizations
  Reason among discharges

17% reduction
in infection–related hospitalizations, 

among hospitalized

15% reduction
in hospitalizations,
among discharged

Per 1,000 Resident Days
31% reduction

in infection–related hospitalizations 
per 1,000 resident days

18% reduction 
in hospitalizations

per 1,000 resident days

Number Needed to Treat (NNT) 9.7 residents 8.9 residents

Miller LG et al. NEJM 2023 (Nov 9); 389:1766-1777

1.9 infection-related hospitalizations averted per month per 100-bed nursing home



Implementation Steps



• Nursing home leadership sees value, need to reduce
 Infections
 Hospitalizations
 MDRO pathogens (65% of residents colonized, common outbreak source)

o Gram positives: MRSA, VRE
o Gram negatives: ESBL, CRE, CRAB
o Fungi: C. auris

Step 1: Assess Readiness for Adoption





Step 2: Agree to Investment for Quality & Cost Savings

• Universal decolonization requires leadership support to
 Adopt as Quality Assurance/Performance Improvement (QAPI) Program
 Prepare for a campaign
 Purchase products
 Designate champions

4% rinse off CHG
for showers

Create 2% leave-on CHG
for bed baths

Nasal Iodophor
Swabs







Step 3: Checklist



Step 4: Prepare to Launch

• Benefit tied to ensuring proper process
 Designate MD, RN, LVN, and CNA champions
 Create a training plan
 Plan to report feedback and improvement to champions, QA meeting
 Plan to track outcomes



Nursing Home Decolonization Toolkit

ucihealth.org/shield



ucihealth.org/shield

Nursing Home Decolonization Toolkit
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Decolonization FAQsDecolonization FAQs



• Lack of training shown to yield no benefit

• Training pearls for CHG

o Massage firmly

o Avoid cotton cloths

o Clean wounds, devices, breaks in skin

o Check lotion, skin product compatibility

o 4% rinse-off CHG, 2% leave-on (air dry)

Decolonization Success Depends on Application

Popovich KJ Int Care Med 2010;36(5):854-8
Supple L ICHE 2015;36(9):1095-7
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SHIELD

Orange County
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Decolonization Dos and Don’ts



• CHG bathing and showering instructions
• Scenarios for how to encourage patients to accept bath
• Commonly missed and important protocol details

(i.e., cleaning lines, tubes, drains, superficial wounds)
• Instructions for patients wishing to self-bathe

https://www.ahrq.gov/hai/tools/abate/index.html

Training Video for CHG Bathing

https://www.ahrq.gov/hai/tools/abate/index.html


https://www.pathlms.com/courses?category_ids%5B%5D=1009&slug=naccho



Step 5: Process and Practice



Step 6: Outcomes

Outcome    Time to Benefit   

• Odor Days    

• Skin condition Few weeks  

• MDRO prevalence 1+ months

• Contact precautions 1+ months

• Antibiotic use Few months

• Infections Few months

• Hospitalizations due to infection Few months





Nguyen K et al. ICHE 2023; 44(9):1490-3 



Nguyen K et al. ICHE 2023; 44(9):1490-3 



• Teamwork
 RN vs CNA activities
 CNA: observe and report
 RN: assess and respond

• Turnover 
• Impediments to speaking up
• Validation and appreciation
• Feedback

Complexities































https://www.pathlms.com/naccho/courses/
Free registration gives free access

Search “Bathing and Showering” for CHG and non-CHG modules

https://www.pathlms.com/naccho/courses/


https://www.cahf.org/Education-Events/QCHF
Free registration for free access

https://www.cahf.org/Education-Events/QCHF
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• Topical decolonization of skin and nose repeatedly shows benefit:
 Reduces MDROs, Gram+ and Gram-
 Reduces bloodstream infections in hospitals
 Reduces hospitalizations from serious infections in nursing homes, 

and reduces related costs and deaths
• Universal application most effective in high-risk populations
• Quality of training and application matters
• Free, online tools can help with implementation

Summary: Decolonization
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