
The power of Nasal 
Decolonization



2 Von Eiff, C. N Engl J Med 2001; 344:11-16

Nasal colonization is a major risk factor for invasive disease

85% of S. aureus SSI1 and 82% BSI2 can be traced to 
the patient’s nasal flora.

6* MMWR, March 2019
1 Kalmeijer MD, ICHE 2000 May;21(5):319-323



Wertheim H., Lancet Infect Dis 2005;5:751-62

S. aureus carriage: nose v’s the body

• CHG bathing does not address the risk

• Most common S. aureus carriage site

• Key reservoir for transmission

• Acts as predominant source of 
colonization for other body sites

Poyraz, O. et al  Journal of the Royal Society Interface, Vol 19, issue 191. June 14, 2022



Top 10
HAI

pathogens1

HAPs colonizing 
the nasal vestibule

Nasal 
colonization 
rates* 

Rank order of HAI pathogens, by type
(CLABSI, PVAP, SSI)1

#1 Escherichia spp
Escherichia coli 6.1%, 8%,

#1 CLABSI (hospital oncology units)
#1 SSI (abdominal) / #2 SSI (all types)

#2 Staph aureus
- Methicillin-resistant SA
- Methicillin-sensitive SA

41%, 33%
5%, 17.7%
20%

#1 CLABSI (hospital wards+ ICU)
#1 PVAP (ICUs)

#1 SSI (all types/orthopedic/cardiac/ob-gyn)
#3 Klebsiella spp

Klebsiella oxytoca
Klebsiella pneumoniae

6.4%, 7%
2.4%, 8.1%

#3 CLABSI (hospital wards)
#3 PVAP (ICUs)

#4 Pseudomona spp
Pseudomonas aeruginosa 1.2%

#1 PVAP (hospital wards) / #2 PVAP (ICUs)
#3 SSI (orthopedic/cardiac)

#5, #8,
and #11

Enterococci 
E. faecalis, E. faecium, Other Enterococcus 
spp**

26%
10%, 17%

#4 CLABSI (hospital wards) / #3 CLABSI (hospital oncology units)
#2 SSI (abdominal) / #3 SSI (all types/ob-gyn)

#6 Coagulase-negative staphylococcus
- Methicillin-resistant CoNS
- Methicillin-sensitive CoNS

22.5%
6.3%, 11%, 31%
18.9%

#1 CLABSI (ICU)
#2 SSI (orthopedic/cardiac)

#7 Enterobacter spp
Enterobacter aerogenes
Enterobacter cloacae

2.6%, 
1.4%, 6%

#10 CLABSI (ICU & hospital wards)
#3 PVAP (ICUs & hospital wards)

#4 SSI (orthopedic/cardiac)
#9 Proteus spp

Proteus mirabilis 6.0%; 2.5%
#9 PVAP (hospital wards)

#7 SSI (orthopedic)
#10 Candida albicans 14% #2 CLABSI (ICU)

#10 SSI (all types)

Healthcare Associated Pathogens (HAPs) colonizing the nasal vestibule

1. Weiner-Lastinger L. et al. (2020). ICHE, 41,1-18
2. Glück U., et al. (2000). The Laryngoscope, 110(3), 426–428
3. Heckel M., et al. (2017). PLOS ONE, 12(12)
4. Kaspar U. et al. (2016). Environ. Microbiol, 18 (7):2130-42
5. Köck R. et al. (2016). New Microbes and New Infections, 9, 24–34

11. Ruppé, E. et al. (2009). Antimicrob. Agents Chemother., 53(2), 442–449.

* indicates colonization of nasal pathogen was identified but no colonization rate was specified in the study (See refs. 2-11)
** When analyzed at the genus level, Enterococcus ranks #2 for all HAIs

6. Laux C., et al. (2019) Microbiology Spectrum, 7(2)
7. Liu C. et al. (2015) Science Advances, 1(5)
8. Ucuncu H., et al. (2009) Acta Otorhinolaryngol Ital, Oct; 29(5): 251–254
9. Zhou K., et al. (2020). J of Int. Medical Research, 4(10)1010
10. Yameen, M. et al. (2013). BMC infectious diseases, 13, 156. 



The Chain of Infection



Est. HAI Treatment Costs

For full list of references used to make estimates, please see Reference Section. Some costs may be reimbursable. 

Estimated HAI Associated Treatment Cost

Estimated associated treatment cost for a CLABSI $48,108
Est. associated excess length of stay (LOS) days 7.54 days

Estimated associated treatment cost for a gram + resistant bacteremia lab ID $37,169
Est. associated excess LOS days 7.54 days

Estimated associated treatment cost for a pneumonia $40,000
Est. associated excess LOS days 7 days

Estimated associated treatment cost for SSI $28,219

Estimated associated treatment cost for a readmission $12,000
Est. associated excess LOS days 7.8 days
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Devices: Intravascular catheters (CVCs, PICCs, 

PIVCs, arterial, ports, hemodialysis), intraosseous, 

VADs, other implants.

Comorbid conditions: Liver cirrhosis, psoriasis, 

obesity, lupus, chronic kidney disease, dialysis, 

diabetes, rheumatoid arthritis, cancer, transplant, 

COPD, HIV, autoimmune, cystic fibrosis, skin ulcers.

Prior healthcare contact: Nursing home resident, 

geriatric, hospitalization in past 12 months, transfers.

Contact with nosocomial pathogens: History of 

MRSA colonization/infection, MDRO carriage, 

correctional facilities, recent antibiotic use.

Type of admission: Critical care, burns, surgery 

(cardiothoracic, vascular, ortho, neuro, trauma, 

gastrointestinal, lung cancer, ob-gyn), palliative.

HAI

Devices: Intravascular catheters (CVCs, PICCs, PIVCs, arterial, ports, 
hemodialysis), intraosseous, VADs, other implants.

Comorbid conditions: Liver cirrhosis, psoriasis, obesity, lupus, chronic kidney 

disease, dialysis, diabetes, rheumatoid arthritis, cancer, HIV,  transplant, COPD, 

autoimmune, cystic fibrosis, skin ulcers.

Prior healthcare contact: Nursing home resident, geriatric, transfers, 

hospitalization in past 12 months.

Contact with nosocomial pathogens: History of MRSA colonization /infection, 
MDRO carriage, correctional facilities, recent antibiotic use.

Type of admission: Critical care, burns, surgery (cardiothoracic, vascular, 

ortho, neuro, trauma, gastrointestinal, lung cancer, ob-gyn), palliative.

Risk Factor for Nasal Carriage and HAIs



ICU patients: Decolonize all patients with intranasal anti-staphylococcal 
antibiotic/antiseptic plus topical CHG.

Non-ICU patients: Decolonize patients with CVC or midline catheter with 
intranasal anti-staphylococcal antibiotic/antiseptic plus topical CHG.

Surgical patients: For all patients undergoing high risk surgeries (e.g. 
cardiothoracic, orthopedic, and neurosurgery), unless known to be S. aureus 
negative, use an intranasal anti-staphylococcal antibiotic/antiseptic and CHG 
wash or wipes prior to surgery.

Recommendations for reducing hospital-onset S aureus 
infections

https://www.cdc.gov/staphylococcus-aureus/hcp/prevent-in-acute-care-facilities/



Updated AORN Guidelines on Preoperative Skin 
Antisepsis (2021)

Highlights on recommendations for nasal decolonization:

Universal decolonization 

(vs. targeted) resulted in 

greater efficiency and 

lower cost due to SSIs 

prevented.

Postop decolonization: 

Surgical patients may 

benefit from relatively 

short-term decolonization 

or until the surgical 

incision has healed

An alternative to mupirocin 

is the use of an antiseptic 

(including an alcohol-

based antiseptic) 

Section 1.2.1 Section 1.3.1 Section 1.4 



Hoffmann K, Steed C, Kremelberg D, Wenzel R. Am J Infect Control. 2024 Oct;52(10):1202-1208. DOI: 10.1016/j.ajic.2024.07.003

Meta-analysis:  The Efficacy of an Alcohol-based Nasal Antiseptic vs 
Mupirocin or Iodophor for Preventing SSIs

https://doi.org/10.1016/j.ajic.2024.07.003




CDC’s HAI Prevention website: http://bit.ly/2U2IRKW

Evidence from surgical studies using Alcohol-Based Nasal Antiseptic (ABNA)
pre-and post-op

Study Intervention Outcome

Bostian P et al.  2023. Surgical 
Infections, 24(7), 651–656.

Total joints surgery.
Universal pre and post op nasal decolonization. 

[CHG pre op already in use.]

41.3% reduction in all-cause SSI (p=0.048)

Franklin S. Am. J. Infect. Control. 

2020. 48(12), 1501-1503

Total joints surgery.
Universal pre and post op nasal decolonization.  
[CHG pre op already in use.]

100% reduction all-cause SSI 

Mullen A et al.  Am. J. Infect. Control. 
2017. 45(5), 554--556 

Spine surgery.
Universal pre and post op nasal decolonization. 
[CHG pre op already in use.]

81% reduction in S. aureus SSI

Stegmeier H.  Op Forum Infect. Dis. 
2019. 6(S2), S446 

Total joints surgery
Universal pre and post op nasal decolonization in place of 
targeted mupirocin. [CHG pre op already in use.]

98% reduction in all-cause SSI

Landis-Bogus K and Belani A. Am. J. 
Infect. Control. 2019. 47(S6), S39

All surgical procedures.
Universal pre and post op nasal decolonization in place of 
nasal iodophor. [CHG pre and post op already in use.]

51% reduction in S. aureus SSI

Arden S. Op Forum Infect. Dis. 2019. 
6(S2), S268 

All surgical procedures.
Universal pre and post op nasal decolonization. 
[CHG preop already in use.]

100% reduction in all-cause SSI
(from 3/4,313 to 0/4,872 procedures)

http://bit.ly/2U2IRKW


Universal decolonization: Evidence from studies using ABNA 

Study Intervention Outcome

Klemm A. Am. J. Infect. Control. 2024. 52(6) S75 Universal decolonization protocol of skin and nares for all inpatients (CHG 
daily bathing and ABNA every 12 hours) and a standardized dressing 
change policy as part of a multidisciplinary approach to infection 
prevention.

CLABSI rates decreasing to zero for 3+ years.

Alderman, Set al. Open Forum Infec Dis. 2023. 10 
Suppl 2

Documentation method for nasal decolonization component of existing 
protocol (all inpatients)  was transitioned from nursing task list to 
electronic medication administration record (EMAR).

46% decrease in hospital-associated MRSA Lab ID events 
(MRSA bacteremia) after transition from nursing task list to 
EMAR. (statistically significant) 

Schroeder J, et al. Am. J. Infect. Control. 2023. 51(7), 
S14

Decolonization protocols (nasal and CHG bathing) in pediatric critical care 
populations at an academic pediatric medical center.

41% reduction in hospital-onset MRSA rates and a 54% reduction 
in hospital-onset MRSA bacteremia rates 

Montalvo G et al. Am J. Infect.
Control. 2023. 53(7), S54

Improved compliance with existing universal decolonization for all 
inpatients (nasal alcohol-based antiseptic and CHG bathing).

Reduced MRSA bacteremia by almost 50% (rate decreased 
from 0.2404 to 0)

Pratt N et al. Am. J. Infect. Control. 2022. 50(7S), 
S31

Implementation of an alcohol- based nasal decolonization agent in 
combination with CHG bathing for ICU patients.

62.5% decrease in LabID MRSA infections (MRSA 
bacteremia) 

Reeves L et al. Infect Control Hosp Epidemiol. 
2020. 41(S1)

Universal alcohol-based nasal antiseptic in adult intensive care setting. [No 
CHG was added]

The rate of MRSA bacteremia decreased from 0.2404 to 0. 
(P < .0001)

Jimenez A et al. Op Forum Infect. Dis. 2019. 
6(S2), S268 

Replaced an ICU screen and isolate protocol 
with a hospital-wide universal decolonization bundle.

The HO-MRSA bacteremia SIR decreased 73.5% from 3.66 
to 0.97 from baseline to postintervention periods (P = 
0.003).

Arden S. Op Forum Infect. Dis. 2019. 6(S2), S268 House-wide application of alcohol-based nasal antiseptic in place of 
screening and contact precautions. [No CHG was added]

Reduced incidence of MRSA bacteremia from 3/1,000 
patient-days to 0/1,000 patient-days.



Impact of adding nasal decolonization to existing CHG/body 
decolonization protocol

Reduction Author
(location)

Existing CHG

100%
All cause SSI for all surgical procedures 

Arden
(Pinellas, FL)

59%
All cause SSI for all surgical procedures 

Cernich
(Bayfront, FL)

100%
All cause SSI for total joints

Franklin
(Wellstar Cobb, GA)

41.3%
All cause SSI for total joints

Bostian
(WVU Medicine, WV)

74%
MRSA bacteremia

Jimenez
(Jackson, FL) in ICU
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Nasal decolonization reduces incidence SSIs

Preventing Surgical-Site Infections in Nasal Carriers of Staphylococcus Aureus.
Bode LG, Kluytmans JA, Wertheim HF, et al. 
The New England Journal of Medicine. 2010;362(1):9-17. doi:10.1056/NEJMoa0808939.
Eradication of Staphylococcus Aureus Post-Sternotomy Mediastinitis Following the Implementation of Universal Preoperative Nasal 
Decontamination With Mupirocin: An Interrupted Time-Series Analysis.
San-Juan R, Gotor-Pérez CA, López-Medrano F, et al.
Clinical Infectious Diseases : An Official Publication of the Infectious Diseases Society of America. 2021;73(9):1685-1692. 
doi:10.1093/cid/ciab073.
Nasal carriage of Staphylococcus aureus is a major risk factor for surgical-site infections in orthopedic surgery
Kalmeijer MD, van Nieuwland-Bollen E, Bogaers-Hofman D, de Baere GA
Infect Control Hosp Epidemiol. 2000. May;21(5):319-23
Intranasal mupirocin for reduction of Staphylococcus aureus infections in surgical patients with nasal carriage: a systematic review.
van Rijen, M, Bonten, M, Wenzel, RP, Kluytmans, JA
Antimicrob Chemother 2008;61:254-2
The Efficacy of an Alcohol-Based Nasal Antiseptic Versus Mupirocin or Iodophor for Preventing Surgical Site Infections: A Meta-Analysis.
Hoffmann KK, Steed CJ, Kremelberg D, Wenzel RP. 
American Journal of Infection Control. 2024;52(10):1202-1208. doi:10.1016/j.ajic.2024.07.003.
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Avg. HAI Treatment Costs

Average cost of a CLABSI and SSI

Average cost of a gram + bacteremia lab ID

Average cost of a pneumonia

Average cost of a readmission
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