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• In the U.S., 1.3 million persons receive care in 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 

The High Risk of Infections in U.S. Nursing Homes

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



• 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

64% of U.S. nursing home residents harbor at least MDRO

10-15% of U.S. hospital patients harbor at least one MDRO

MDROs in Long Term Care

80% of U.S. long-term acute care patients harbor at least one 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

• Less infection prevention training

MDROs in Nursing Homes



• 80% of COVID patients received antibiotics in 2020

• Hospital-onset MDROs between 2019 to 2020

➢ CRAB   increased 78%

➢ Candida auris  increased 60%

➢ CRE   increased 35%

➢ ESBL   increased 32%

➢ MDR-Pseudomonas increased 32%

➢ VRE   increased 14%

➢ MRSA   increased 13%

U.S. Antimicrobial Resistance Progress
Erased by COVID

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



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 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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Interventions to Prevent Transmission



Humans shed pathogens

Environment 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

Why

Broad solution for all MDROs
Benefits carriers too

Prevents shedding

Value of Decolonization
Stops a cascade of unfortunate events



• Most common products studied in clinical trials: 

– 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?



• 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 for MRSA carriers

➢ 2023: Nursing homes

Use of Chlorhexidine
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Prior Precedence:

Clinical Trial Evidence for Decolonization in Hospitals  
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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



Decolonization Beyond the Hospital
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• 2019 

➢ CLEAR Trial 

o 2100 recently discharged MRSA+ adult patients

o Decolonization vs routine care

o 5-day CHG & mupirocin twice monthly for 6 months

✓ Reduced MRSA infection by 30%

✓ Reduced all-cause infection by 17%

Decolonization Post-Hospitalization

Huang SS et al. NEJM 2019:380:638-650



• 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 for MRSA carriers

➢ 2023: Long-term care 

Use of Chlorhexidine



Two studies     

• SHIELD Regional Collaborative

• Protect Trial

The Evidence in Long Term Care



 Shared Healthcare Intervention to 
Eliminate Life-threatening Dissemination

of MDROs in Orange County 



3.2 million people

32 hospitals

70 nursing homes

Orange County, California



• 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

✓ CHG antiseptic soap for routine bathing/showering

✓ Nasal iodophor for 5 days 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

SHIELD OC: 35 Facility Regional Decolonization

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



Nursing Home Impact: 23% MDRO Reduction

32%
26%
39%
22%

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



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



Overall MDRO 80%

Overall MDRO 53%

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

Long Term Acute Care: 33% MDRO Reduction



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



Gussin G et al. JAMA 2024; 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

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



NH Hospitalization-Related Costs & Deaths

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



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

The Protect Trial



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)

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

Nursing Home Characteristics



• 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



MDRO Carriage Reduction (Skin/Nares)

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
Top 10 Pearls



• Remove other soaps

• Assess compatibility for prophylactic skin products 

➢ Check with manufacturers for CHG compatibility

➢ Replace incompatible products with compatible ones

➢ Do not worry about prescribed medicated creams

• All shampoos and some lotions and creams inactivate CHG

• Keep shampoo off skin as possible or use CHG on hair

Top 10 Pearls for Success
#1: Ensure Compatibility



• Admission is one of the most important times to get rid of germs 

being brought into the facility

• Patients don’t feel well when they arrive and may not have bathed in 

days. They bring in germs, including MDROs.

• Helps clean skin before procedures and devices

• Bathing on admission protects the patient and the entire unit

Top 10 Pearls for Success
#2: Admission Bathing is Key



• CHG is safe on face and hair

• Face and nose harbor substantial germs

• Like all soap, avoid eyes and ears. Concern is direct contact with 
nervous tissue, e.g. ruptured ear drum 

• CHG is inactivated by shampoos. Use CHG as a shampoo or keep 
shampoo off the body as much as possible before applying CHG. 

Top 10 Pearls for Success
#3: Importance of Face and Hair



• Infection risk is highest with breaks in skin 

• CHG safe on rashes, friable skin, abrasions, superficial burns and 
wounds that are not packed or deep

• CHG approved as a wound cleanser 

• Used on superficial wounds, stage 1 and 2 pressure ulcers in trials

• Encourage wound care nurses to provide support to staff who are 
uncomfortable

Top 10 Pearls for Success
#4: Wounds, Pressure Ulcers, Rashes



• All lines/tubes/drains provide an opportunity for germs

• CHG is safe on devices

• Central lines, drains, G-tube, J-tubes, urinary catheters

➢ Clean skin around device to remove bacteria

➢ Clean over semi-permeable dressings

➢ Use clean part of CHG cloth to clean 6 inches closest to body

➢ Clean devices when unwrapped after showering

Top 10 Pearls for Success
#5: Medical Devices



• Certified nursing assistants (CNAs) need support from RNs and formal 

training to bathe wounds, devices, and over dressings

• Many taught not to touch wounds, devices, and rashes

• Not practical for RNs to find each patient with wounds, devices, and 

rashes and to spot bathe those areas 

• RNs need to empower CNAs to bathe the whole body 

• CNAs need to feel empowered and to ask for help when needed

Top 10 Pearls for Success
#6: Empower Nursing Assistants



Do NOT wipe off CHG or towel dry after application

• CHG binds to skin proteins and continues to kill germs

• Works for up to 24 hours

• CHG residual on skin helps protect – do not rinse or wipe off

• CHG is effective against candida

✓ Allow folds to dry – fan dry or prop with rolled towels

✓ Improves candida/yeast rashes

✓ If moisture stays within folds, can make candida worse

Top 10 Pearls for Success
#7: Allow CHG to Air Dry



• How CHG is applied is key to success

• Bathing is not intuitive due to friable 
skin, wounds, medical devices

• If not done right → no benefit

✓ CHG must bind to skin proteins 

to provide up to 24h protection 

by killing invisible germs

1 Popovich et al. Intensive Care Med 2010; 36(5):854-8
2 Supple et al. ICHE 2015;36(9):1095-7

Top 10 Pearls for Success
#8: Training Matters



• S. aureus is responsible for 25% of ICU infections and is a common 
cause of CLABSI, VAP, and SSI

• 10-15% of inpatients are MRSA carriers

• Nose is the favorite place for MRSA/MSSA to live

• Nasal decolonization is critical to protecting patients from MRSA

• Nasal product is lead actor while CHG is supporting cast

Top 10 Pearls for Success
#9: Importance of Nasal Decolonization



• Create plan on how staff can re-approach refusers

• Determine why patient is refusing 

     (i.e. in pain, uncomfortable, too tired, cold, depressed)

– Ask if a later time would be better

– #1 reason for refusing nasal decolonization or CHG is not 
understanding its importance

– Re-approach patient to confirm understanding

– Escalate to manager for another discussion

Top 10 Pearls for Success
#10: Try, Try Again



Implementation Resources



www.ucihealth.org/shield

SHIELD MDRO Acute & Long-Term Care Toolkits

http://www.ucihealth.org/shield


ucihealth.org/shield

Nursing Home Decolonization Toolkit



ucihealth.org/shield

Staff Decolonization Training





62

Decolonization FAQsDecolonization FAQs



63

SHIELD

Orange County



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


• 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

Training Video for CHG Bathing 

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

https://www.ahrq.gov/hai/tools/abate/index.html
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• Residents in long term care settings are at high risk for infection & MDROs

• Topical decolonization of skin and nose in long-term care:

✓ Reduces MDROs, Gram+ and Gram-

✓ Reduces hospitalizations from serious infections

✓ 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

Decolonization to Prevent Infection and MDROs 
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