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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



• 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 (CRAB)
• Candida auris

64% of nursing home residents harbor at least one of the above
10-15% of hospital patients harbor at least one of the above

The Rise of MultiDrug-Resistant Organisms (MDROs)

McKinnell JA et al. Clin Infect Dis. 2019:69(9):1566-73



High prevalence in nursing homes may be related to:

• Imported MDROs

• Shared activities, rooms

• Longer lengths of stay

• More chronic illness and devices

• Less stringent hand hygiene, contact precautions vs hospitals

• Poor cleaning and bathing quality

Nguyen KP. ICHE 2023;44(9):1490-3.   Murphy CR. BMC Infect Dis. 2012;12:269. 
McKinnell JA et al. Clin Infect Dis. 2019:69(9):1566-73  Murphy CR. J Am Geriatr Soc. 2012;60(6):1012-8.
Murphy CR. ICHE 2013;34(3):325-6. 

Spread of MDROs in Nursing Homes
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• Decolonization is the use of topical antiseptic or antibiotic agents to:
– Remove or reduce body bacteria from the skin or nose 
– Reduce risk of infection 
– Reduce carriage of MDROs

• Most infections are due to our body’s bacteria
• Decolonization is helpful during moments of vulnerability

– After surgery
– When medical devices are present
– When skin is fragile with rashes, wounds, pressure ulcers
– When self care and hygiene are limited

What is Topical Decolonization?



• Most common products: 
– Chlorhexidine gluconate (CHG) for bathing
– Iodophor (povidone-iodine) or mupirocin for nose
– Safely used in healthcare for decades

• Chlorhexidine works better than regular soap
– Binds skin proteins and continues to kill germs for up to 24 hours

Why is it Better?



• 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



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 Protect Trial

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



Pragmatic Cluster-Randomized Trial
• 28 nursing homes
• Involved nearly 14,000 residents over 18-month intervention
• 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



Trial Group Baseline 
Prevalence

Intervention 
Prevalence

Adjusted 
Risk Ratio

P-
value

Any MDRO
Routine Care 48% 47%

0.70 (0.58-0.84) <0.001
Decolonization 49% 32%

MRSA
Routine Care 38% 37%

0.73 (0.59-0.92) 0.004
Decolonization 36% 25%

VRE
Routine Care 6% 5%

0.29 (0.14-0.62) 0.004
Decolonization 8% 2%

ESBL
Routine Care 16% 18%

0.50 (0.34-0.75) <0.001
Decolonization 17% 9%

MDRO Prevalence Reductions
(Nares/Skin Only)

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



Reduction in infection-related reasons for hospitalization
• 17% fewer infections as reasons for hospitalization
• 15% fewer hospitalizations as reasons for nursing home discharge

Reduction in rates of infection-related hospitalization
• 31% reduction in infection-related hospitalizations per 1,000 resident days
• 18% reduction in any hospitalization per 1,000 resident days

Impact of Decolonization in Nursing Homes

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



Overall, decolonization prevented 1.9 infection-related hospitalizations 
per month per 100-bed nursing home

Exceptionally low number needed to treat
• Treat 10 residents to prevent one infection-related hospitalization
• Treat 9 residents to prevent one hospitalization from any cause

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

Impact of Decolonization in Nursing Homes



Nursing Home Decolonization Toolkit

ucihealth.org/shield



ucihealth.org/shield

Nursing Home Decolonization Toolkit
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Decolonization FAQsDecolonization FAQs
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Orange County



• 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


• Nursing homes are a major reservoir of MDROs

• Residents are high risk for infection and hospitalization

• Decolonization is an effective strategy

– Applied in the usual process of bathing and showering

– Reduces MDRO prevalence by 30-70%

– Prevents 2 hospitalizations/month/100-bed nursing home

Decolonization to Reduce AMR in Nursing Homes


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	What is Topical Decolonization?
	Why is it Better?
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

