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When Can a MRSA Nares Swab Guide Antibiotic Stewardship?

What the Nose Knows
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Clinicians treating infections in the hospital often face uncertainty
about when coverage for methicillin-resistant Staphylococcus au-
reus (MRSA) is warranted. Although MRSA infections are associ-
ated with significant mortality,’
anti-MRSA therapy in hospital-
ized patientsis frequently exces-
sive and suboptimal; prescribing patterns are often discordant with
practice guidelines? or final culture results.> Strategies to rapidly de-
escalate unnecessary MRSA coverage (often intravenous vancomy-
cin) could minimize potential harms, including antimicrobial resis-
tance, nephrotoxic effects, and increased pharmacy monitoring
costs.!

The MRSA nares swab, whether based on polymerase chain
reaction or culture, can rapidly identify patients colonized with
MRSA.! This information may support early tailoring of antibiotics,
curbing overuse of vancomycin and other anti-MRSA agents.
However, the utility of the nares swab depends on several factors,
including MRSA prevalence, which varies with the type of infec-
tion, as well as clinical features, such as illness severity. Here, we
review how the swab may be used alongside disease prevalence
and clinical factors to determine when MRSA coverage is needed
for common inpatient infections.
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8Community-Acquired Pneumonia

The prevalence of MRSA in community-acquired pneumonia (CAP)
is low, ranging from 7% to 13%.* Due to this low likelihood of dis-
ease, MRSA coverage is not routinely warranted in most patients.
The Infectious Diseases Society of America recommends empirical
MRSA coverage only in certain at-risk patients, including those with
prior detection of MRSA in respiratory cultures or those who have
severe disease and recent hospitalization with exposure to intrave-
nous antibiotics.® In these more vulnerable patients where empiri-
cal MRSA coverage is reasonable, clinicians may use the MRSA na-
res swab to safely discontinue MRSA coverage if results of the test
return negative.

Thereis robust evidence to support using the nares swab in this
manner. In a 2018 meta-analysis,* the swab's negative predictive
value (NPV) exceeded 98%. However, this excellent NPV was de-
pendent on low MRSA prevalence, as the 2 are inversely correlated
with one another.! MRSA prevalence in CAP from this meta-
analysis was only 7% to 13%.* In settings with higher prevalence
and/or clinical findings that raise suspicion for MRSA pneumonia (eg,
cavitary lung lesions), a negative swab result has diminished utility
in excluding MRSA."*

Conversely, since a test's positive predictive value (PPV) di-
rectly correlates with disease prevalence, the swab's PPV in CAP is
poor, ranging from 16% when MRSA prevalence is 3% to 45% when
MRSA prevalence is 10%.° With this low PPV, clinicians should not
use a positive swab result as the sole justification to add MRSA cov-
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erage to treat CAP in an otherwise hemodynamically stable patient
without other risk factors for MRSA.

Skin and Soft Tissue Infections

Nonpurulent skin and soft tissue infections SSTI (ie, SSTI without ab-
scesses, furuncles, or carbuncles) are caused by 3-hemolytic Strep-
tococcus in more than 90% of cases.” MRSA prevalence is suffi-
ciently low in this setting such that empirical treatment should target
Streptococcal species in hemodynamically stable patients irrespec-
tive of the nares swab result. As such, we do not recommend send-
ing a nares swab or starting empirical MRSA coverage in stable pa-
tients admitted with nonpurulent cellulitis.

The nares swab should also not be used in purulent SSTI,
where S aureus, especially MRSA, is the predominant pathogen.”
In a 2019 systematic review of skin abscesses,® MRSA accounted
for 49% of all cases. With this high prevalence, the swab’'s NPV
was poor, ranging from 65% to 76%, making a negative swab
result insufficient to justify withholding MRSA coverage.' The PPV
in this scenario was as high as 94%.! However, finding purulence
on examination already suggests a high likelihood of MRSA, and
empirical treatment for MRSA should be initiated. A nasal swab is
not indicated, as neither a positive nor a negative result will add
actionable information.

Diabetic Foot Infections

Clinicians caring for patients with diabetic foot infections usually face
complex antimicrobial decisions, especially in the absence of prior
culture data. Empirical MRSA coverage is often continued until de-
finitive culture results return.® The nares swab holds potential to
guide initial therapy before these results become available. When
local antibiograms suggest a low to moderate local MRSA preva-
lence (eg, less than 15%), the swab maintains an excellent NPV, ex-
ceeding 90%.° In these settings, clinicians may discontinue MRSA
coverage unless their patient is severely ill. This high NPV could be
especially impactful in settings where a deep wound culture or bone
biopsy cannot be easily arranged. However, as local MRSA preva-
lenceincreases, the swab's NPV decreases. Once local MRSA preva-
lence reaches 30% or higher, the swab's NPV is 80% at best.® With
this much diagnostic uncertainty, clinicians should not rely solely on
a negative result to guide antibiotic decisions and instead should
await results of deep tissue sampling.

Urinary Tract Infections

MRSA prevalence in urinary tract infection (UTI) is exceedingly low
at only 0.5% to 1%.'° Given this extremely low likelihood of dis-
ease, the nares swab should not be ordered, as neither a negative
nor positive result would change management. While a negative
swab result theoretically rules out MRSA, with an NPV of nearly
100%, it is largely irrelevant to clinical practice as empirical MRSA
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Figure. Relationship Between Methicillin-Resistant Staphylococcus aureus (MRSA) Disease Prevalence

and Clinical Utility of a Negative MRSA Nares Swab Result
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In UTI and nonpurulent SSTI, MRSA prevalence is already very low so a negative MRSA nares result is unlikely to change management.
In purulent SSTI-like abscesses, MRSA prevalence is very high so a negative MRSA nares result will have a much lower NPV compared to

studies was 7.1% to 13.0%.

bPrevalence of diabetic foot infection
in 6 included studies was 8.9% to

29.8%.

coverage is rarely chosen for UTI. Even when a nasal swab result is
positive, the posttest probability of MRSA UTI remains exceedingly
low due to its baseline low prevalence.

Conclusions

Identification of MRSA colonization holds promise as a steward-
ship strategy to reduce morbidity and costs associated with over-
use of vancomycin and other therapies directed against MRSA. Ex-
isting literature suggests that the swab is most useful in rapidly ruling
out MRSA, allowing clinicians to discontinue MRSA coverage in areas
of low to moderate MRSA prevalence (Figure)."** Positive swab re-

sults are generally unhelpful and should not be used tojustify changes
in antimicrobial management. Importantly, clinicians must remem-
ber that the prevalence of MRSA in a particular infection is driven
by the frequency of S aureus infection at that anatomic site, which
is relatively constant across institutions, and the proportion of S au-
reus isolates that are MRSA (ie, local prevalence), which varies across
institutions and can be ascertained by review of local antibio-
grams. When the pretest probability of MRSA is exceedingly low
or high or when consequences of a missed MRSA infection are
unacceptably high, clinicians should avoid using the nares swab
altogether.

ARTICLE INFORMATION

Author Affiliations: VA Greater Los Angeles
Healthcare System, Los Angeles, California (Saito,
Goetz, Wu); David Geffen School of Medicine at
UCLA, University of California, Los Angeles (Saito,
Goetz, Wu).

Corresponding Author: Simon Wu, MD, Hospitalist
Division, Department of Internal Medicine, VA
Greater Los Angeles Healthcare System, 11301
Wilshire Blvd, Bldg 500, Room 4002, Los Angeles,
CA 90073 (simon.wu@va.gov).

Published Online: December 9, 2024.
doi:10.1001/jamainternmed.2024.6436

Conflict of Interest Disclosures: Dr Wu reported
personal fees from Glass Health outside the
submitted work. No other disclosures were
reported.

Additional Contributions: We acknowledge the
invaluable feedback we received from the VA
Greater Los Angeles hospitalist group, in particular
Christopher Moriates, MD (VA Greater Los Angeles
Healthcare System, Los Angeles, California), during
the writing of the manuscript. Dr Moriates was not
compensated for his work.

REFERENCES

1. Carr AL, Daley MJ, Givens Merkel K, Rose DT.
Clinical utility of methicillin-resistant
Staphylococcus aureus nasal screening for
antimicrobial stewardship. Pharmacotherapy. 2018;
38(12):1216-1228.

2. Sutton JD, Carico R, Burk M, et al; Skin and Soft
Tissue Infection Medication Use Evaluation Group.
Inpatient management of uncomplicated skin and
soft tissue infections in 34 Veterans Affairs medical
centers. Open Forum Infect Dis. 2020;7(1):0fz554.

3. Jones BE, Brown KA, Jones MM, et al. Variation
in empiric coverage versus detection of
methicillin-resistant Staphylococcus aureus and
Pseudomonas aeruginosa in hospitalizations for
community-onset pneumonia across 128 US
Veterans Affairs medical centers. Infect Control
Hosp Epidemiol. 2017;38(8):937-944.

4. Parente DM, Cunha CB, Mylonakis E, Timbrook
TT. The clinical utility of methicillin-resistant
Staphylococcus aureus (MRSA) nasal screening to
rule out MRSA pneumonia. Clin Infect Dis. 2018;67
M):1-7.

5. Metlay JP, Waterer GW, Long AC, et al. Diagnosis
and treatment of adults with community-acquired
pneumonia. an official clinical practice guideline of
the American Thoracic Society and Infectious

JAMA Internal Medicine Published online December 9, 2024

Downloaded from jamanetwork.com by Pontificia Universidad Javeriana user on 12/09/2024

Diseases Society of America. Am J Respir Crit Care
Med. 2019;200(7):e45-e67.

6. Jones M, Huttner B, Leecaster M, et al. Does
universal active MRSA surveillance influence
anti-MRSA antibiotic use? a retrospective analysis
of the treatment of patients admitted with
suspicion of infection at Veterans Affairs medical
centers between 2005 and 2010. J Antimicrob
Chemother. 2014;69(12):3401-3408.

7. Stevens DL, Bisno AL, Chambers HF, et al;
Infectious Diseases Society of America. Practice
guidelines for the diagnosis and management of
skin and soft tissue infections. Clin Infect Dis. 2014;
59(2):e10-e52.

8. Gottlieb M, DeMott JM, Hallock M, Peksa GD.
Systemic antibiotics for the treatment of skin and
soft tissue abscesses. Ann Emerg Med. 2019;73(1):
8-16.

9. Coye TL, Foote C, Stasko P, Demarco B, Farley E,
Kalia H. Predictive value of MRSA nares colonization
in diabetic foot infections. J Foot Ankle Surg. 2023;
62(3):576-582.

10. Tong SYC, Davis JS, Eichenberger E, Holland TL,
Fowler VG Jr. Staphylococcus aureus infections:
epidemiology, pathophysiology, clinical
manifestations, and management. Clin Microbiol Rev.
2015;28(3):603-661.

jamainternalmedicine.com

© 2024 American Medical Association. All rights reserved, including those for text and data mining, Al training, and similar technologies.


mailto:simon.wu@va.gov
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2024.6436?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2024.6436
https://www.ncbi.nlm.nih.gov/pubmed/30300441
https://www.ncbi.nlm.nih.gov/pubmed/30300441
https://www.ncbi.nlm.nih.gov/pubmed/32010738
https://www.ncbi.nlm.nih.gov/pubmed/28633678
https://www.ncbi.nlm.nih.gov/pubmed/28633678
https://www.ncbi.nlm.nih.gov/pubmed/29340593
https://www.ncbi.nlm.nih.gov/pubmed/29340593
https://www.ncbi.nlm.nih.gov/pubmed/31573350
https://www.ncbi.nlm.nih.gov/pubmed/31573350
https://www.ncbi.nlm.nih.gov/pubmed/25103488
https://www.ncbi.nlm.nih.gov/pubmed/25103488
https://www.ncbi.nlm.nih.gov/pubmed/24973422
https://www.ncbi.nlm.nih.gov/pubmed/24973422
https://www.ncbi.nlm.nih.gov/pubmed/29530658
https://www.ncbi.nlm.nih.gov/pubmed/29530658
https://www.ncbi.nlm.nih.gov/pubmed/36922315
https://www.ncbi.nlm.nih.gov/pubmed/36922315
https://www.ncbi.nlm.nih.gov/pubmed/26016486
https://www.ncbi.nlm.nih.gov/pubmed/26016486
http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2024.6436

