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Case 

A 67-year-old man with 
chronic obstructive 
pulmonary disease 
(COPD) was admitted 

to inpatient general medicine from 
his nursing home for pneumonia. 
He reported a 10-day history of an 
upper respiratory viral infection 
with symptoms improving until 
two days ago. Initial evaluation 
revealed a temperature of 100.5° F, 
heart rate of 95 beats per minute, 
blood pressure of 147/89 mmHg, 
respiratory rate of 25 per minute, 
and O2 saturation of 92% on room 
air. His white blood cell count was 
14,000. Both a COVID-19 and meth-
icillin-resistant Staphylococcus 
aureus (MRSA) nasal polymerase 
chain reaction (PCR) assay were 
negative. Chest X-ray revealed a 
right lower lobe opacity. Ceftriax-
one and azithromycin were started 
to treat community-acquired 
pneumonia.

Brief overview

Staphylococcus aureus, and es-
pecially MRSA, are troublesome 
bacteria for the hospitalist. MRSA 
infections are associated with high 
mortality and morbidity risks, long 
treatment courses, and increased 
financial and physical strains on 
the patient.1 To reduce risks of in-
fection and transmission, methods 
for rapid detection of MRSA are vi-
tal. Real-time PCR to detect MRSA 
in nasal swab specimens, with 
results available in approximately 
two hours, has become the test of 

choice for many institutions.2 The 
data supporting screening with 
the MRSA nasal PCR to reduce 
nosocomial transmission is mixed, 
but it is now well established 
that MRSA nasal colonization is 
a risk factor for invasive MRSA 
infections.1,3 Importantly, the need 
for quick detection of resistant 
pathogens must be balanced with 
stewardship of empiric antibiotic 
use.

Overview of the data

MRSA nasal PCR in pneumonia

Recent studies have demonstrated 
high sensitivity and high nega-
tive predictive value (NPV) of the 
MRSA nasal PCR in respiratory 
illness.1,2,4 In a 2018 meta-analy-
sis comprised of 5,163 patients 
diagnosed with either communi-
ty-acquired pneumonia (CAP) or 
ventilator-associated pneumonia 
(VAP), the MRSA nasal PCR had a 
high NPV (CAP: 98.2%; VAP: 94.8%) 
and a low positive predictive value 
(PPV) (CAP: 56.8%; VAP: 35.7%) for 
MRSA pneumonia.5 A 2020 retro-
spective study conducted at the 
Veterans Affairs health system 
using more than 90,000 respirato-
ry cultures also found a high NPV 
(96%) but low PPV (35%) for MRSA 
infection.6 

Given the robust data show-
ing an excellent NPV, a negative 
MRSA nasal PCR can be used to 
either withhold empiric anti-MR-
SA agents or de-escalate if those 
agents have already been started.7 

Studies have shown the use of the 
rapid MRSA nasal screen in CAP 
leads to earlier de-escalation of 
MRSA therapy by approximately 
two days and reduction of vanco-
mycin serum level monitoring and 
dose adjustments nearly three-fold 
without a statistically significant 
difference in in-hospital mortal-
ity.8,9 Earlier de-escalation may 
reduce hospital costs for patients 
while reducing adverse drug reac-
tions and side effects of MRSA-ac-
tive agents.10 

A MRSA nasal PCR should only 
be used to guide treatment if ob-
tained within 72 hours of presen-
tation for pneumonia. However, a 
retrospective study demonstrated 
a persistent high NPV (94.9%) of 
the rapid MRSA nasal PCR up to 
14 days from the time of test to 
confirmation of disease.4 

It is extremely important to 
emphasize that a negative MRSA 
nasal PCR should not guide 
treatment in patients with recent 
MRSA decolonization, structural 
lung diseases such as cystic fibro-
sis and/or bronchiectasis, or severe 
septic shock.11 

MRSA nasal PCR in non-
pneumonia infections 

The utility of MRSA nasal PCR to 
guide treatment in non-respirato-
ry infections is unclear. Current 
studies are often limited by retro-
spective data, an unclear history of 
MRSA colonization, and a need for 
a culture of the suspected source 
of infection. 

Notably, local MRSA prevalence 
also influences the predictive val-
ues of the MRSA nasal PCR. In one 
recent meta-analysis, the MRSA 
nasal PCR had an NPV of greater 
than 90% in environments where 
MRSA prevalence was less than 
15%.11 One large, multicenter, ret-
rospective Veterans Affairs study 
listed the NPV for several infection 
locations including bloodstream 
(96.5%), intra-abdominal (98.6%), 
respiratory (96.1%), wound (93.1%), 
and urinary (99.2%). PPV for the 
entire cohort was 24.6%.6 MRSA 
prevalence in the whole cohort 

was 8%. A smaller, single-center, 
retrospective study reported the 
NPV of MRSA nasal PCR as 97.5% 
in skin and soft tissue infections. 
MRSA was isolated in only 9% of 
the total study population while 
the institutional prevalence of 
MRSA was approximately 1 to 
2.5%.12 In contrast, a single-center 
study of skin and soft tissue in-
fections in the emergency depart-
ment with a MRSA prevalence 
of 44.8% revealed a higher PPV 
(85.7%) and a lower NPV (72.8%).13 
These studies highlight the impor-
tance of MRSA prevalence when 
interpreting NPV, especially in 
clinical situations where data on 
treatment decisions are limited or 
mixed. 

Due to the lack of strong evi-
dence, a MRSA nasal PCR should 
not be used to determine treat-
ment in patients with severe infec-
tions such as bacteremia. Due to 
low prevalence, MRSA nasal PCR 
does not have a role in the treat-
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Quiz: 

A 65-year-old man is admitted for community-acquired pneumonia 
(CAP). On hospital day two, respiratory symptoms are improving 
while being treated with ceftriaxone and azithromycin. As you 
are planning his discharge home, his MRSA nasal PCR collected on 
admission returns positive. Sputum cultures are still pending. What 
are your antibiotic recommendations?

a. Continue current CAP therapy, transition to oral, and discharge 
as planned

b. Do not discharge and start vancomycin 
c. Discharge with oral linezolid to cover MRSA pneumonia
d. Repeat chest X-ray

Correct option: A. Sputum cultures can be followed to help direct ther-
apy when the MRSA nasal PCR is positive. However, due to the test’s 
low positive predictive value, the positive result should not change 
empiric treatment, especially when the patient is demonstrating clini-
cal improvement. 

Due to the high negative predictive value for MRSA pneumonia, 
a negative MRSA nasal PCR assay can prompt the de-escalation of 
anti-MRSA antibiotics.

Key Points

• A negative MRSA nasal 
PCR result can be used to 
de-escalate or avoid empiric 
anti-MRSA antibiotics for 
pneumonia. 

• A positive MRSA nasal PCR 
does not diagnose or rule 
in MRSA pneumonia due 
to poor positive predictive 
value.

• A negative MRSA nasal PCR 
should not guide treatment 
in patients with recent 
MRSA decolonization, struc-
tural lung diseases such as 
cystic fibrosis and/or bron-
chiectasis, or septic shock.

• Data is limited on the use of 
MRSA nasal PCR to guide 
the treatment of non-pneu-
monia infections. 
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ment of urinary tract and commu-
nity intra-abdominal infections. 
The same recommendation applies 
to non-purulent cellulitis, as MRSA 
is less likely to be the causative 
pathogen.

Application of the data to your 
original case 

Our patient had non-severe pneu-
monia with a negative MRSA nasal 
PCR. He was appropriately started 
on ceftriaxone and azithromycin. 
He did not need empiric MRSA 
coverage as part of his treatment 
plan in light of the high NPV of 
the MRSA nasal PCR in pneumo-
nia. 

Bottom line 

Upon admission to the hospital, a 
negative MRSA nasal PCR result 
can be used to de-escalate or avoid 
initiating anti-MRSA antibiotics for 
treating bacterial pneumonia. n

References 
1. Parks NA, Croce MA. Routine screen-
ing for methicillin-resistant Staphylo-
coccus aureus. Surg Infect (Larchmt). 
2012;13(4):223-7.

2. Johnson JA, et al. Nasal methicillin-re-
sistant Staphylococcus aureus polymerase 
chain reaction: a potential use in guiding 
antibiotic therapy for pneumonia. Perm J. 
2015;19(1):34-6.

3. Vigil DI, et al. Risk of MRSA infection in 
patients with intermittent versus persistent 
MRSA Nares colonization. Infect Control 
Hosp Epidemiol. 2015;36(11):1292-7. 

4. Turner SC, et al. Evaluation of the timing 
of MRSA PCR nasal screening: How long 
can a negative assay be used to rule out 
MRSA-positive respiratory cultures? Am 
J Health Syst Pharm. 2021;78(Supple-
ment_2):S57-S61. 

5. Parente DM, et al. The clinical utility of 
methicillin-resistant staphylococcus aureus 
(MRSA) nasal screening to rule out MRSA 

pneumonia: A diagnostic meta-analysis 
with antimicrobial stewardship implications. 
Clin Infect Dis. 2018;67(1):1-7. 

6. Mergenhagen KA, et al. Determining 
the utility of methicillin-resistant staph-
ylococcus aureus nares screening in 
antimicrobial stewardship. Clin Infect Dis. 
2020;71(5):1142-8.

7. Metlay JP, et al. Diagnosis and treat-
ment of adults with community-acquired 
pneumonia. An official clinical practice 
guideline of the American Thoracic 
Society and Infectious Diseases Society 
of America. Am J Respir Crit Care Med. 
2019;200(7):e45-e67. 

8. Baby N, et al. Nasal methicillin-resistant 
staphylococcus aureus (MRSA) PCR testing 
reduces the duration of MRSA-targeted 
therapy in patients with suspected MRSA 
pneumonia. Antimicrob Agents Chemoth-
er. 2017;61(4):e02432-16. 

9. Dangerfield B, et al. Predictive value of 
methicillin-resistant Staphylococcus aureus 
(MRSA) nasal swab PCR assay for MRSA 
pneumonia. Antimicrob Agents Chemoth-
er. 2014;58(2):859-64. 

10. Smith MN, et al. Systematic review 

of the clinical utility of methicillin-resis-
tant staphylococcus aureus (MRSA) nasal 
screening for MRSA pneumonia. Ann 
Pharmacother. 2019;53(6):627-38.

11. Liu C, Holubar M. Should a MRSA nasal 
swab guide empiric antibiotic treatment? 
NEJM Evidence. 2022;1(12). doi: https://
doi.org/10.1056/evidccon2200124

12. Burgoon R, et al. Clinical utility of 
negative methicillin-resistant Staphylococ-
cus aureus (MRSA) nasal surveillance swabs 
in skin and skin structure infections. Am J 
Infect Control. 2022;50(8):941-6.

13. Acquisto NM, et al. MRSA nares swab 
is a more accurate predictor of MRSA 
wound infection compared with clinical risk 
factors in emergency department patients 
with skin and soft tissue infections. Emerg 
Med J. 2018;35(6):357-60.

By Mary Ann Kirkconnell 
Hall, MPH, and Jasmah 
Hanna, MS

Mary Ann Kirkconnell Hall:

Hospitalists face numerous de-
mands, and those in academic 
medicine are also expected to write 
and publish their work in peer-re-
viewed journals, present at confer-
ences, and give lectures and talks. 
We’re all familiar with the “publish 
or perish” cliché, but almost no one 
goes into hospital medicine intend-
ing primarily to be a researcher. 
Hospitalists are smart people, and 
they’ve dedicated their careers to 
a specialty that isn’t superficially 
glamorous or notably high-paying, 
but that virtually all of us will 
someday need. Hospitalists’ aware-

ness of the needs and experiences 
of our sickest people in real time is 
unmatched by any other specialty. 

Jasmah Hanna:

Strategic use of support staff can 
be a catalyst for the dissemina-
tion of this knowledge. People 
who’ve completed medical school 
and residency or preparation as 
advanced practice practitioners 
(APPs) have the intellectual ability 
to do scholarship; the limitations 
are time, supplemental skills (like 
navigating citation databases and 
references), and confidence. At 
the Emory Division of Hospital 
Medicine (EDHM), we’ve found 
that a medical writer can complete 
tasks unrelated to clinical content, 
teach those extra skills, cheer on 

hospitalists’ efforts, and increase 
scholarly productivity. 

Help wanted: medical writer

In early 2021, EDHM identified a 
significant strategic goal: provid-
ing scientific and grant writing 
support in the form of a dedicated 
medical writer. With more than 
270 faculty physicians, non-fac-
ulty physicians, and APPs at the 
time—now more than 300—caring 
for patients at 10 hospitals, EDHM 
is believed to be the nation’s 
largest academic hospital med-
icine program. In the previous 
years, EDHM leadership observed 
increased interest and engagement 
in scholarship among our hospital-
ists. However, due to heavy clinical 
demands, it was very clear that our 

clinicians needed assistance and 
coaching in scientific writing and 
other forms of written scholarship. 

Practice Management

The Medical Writer Role: Lowering the Activation 
Energy for Scholarship in Hospital Medicine

Additional Reading

Gaillardetz A. Caution be-
fore antibiotic de-escalation 
following negative MRSA 
Nares Testing. Am Fam Phy-
sician. 2022;106(4):362-3.

Ms. Kirkconnell Hall is the senior 
medical writer at Emory Universi-
ty’s Division of Hospital Medicine 
in Atlanta. Ms. Hanna is the asso-
ciate director of research projects 
at Emory University’s Division of 
Hospital Medicine in Atlanta. 
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Excellent NPV (>95%)*
PPV poor (<60%)

CAP

SSTI

Data mixed and varies 
on local MRSA prevalence and 
other patient factors**

Do not use for bloodstream, urinary
tract, and intra-abdominal infections.

Bottom Line: A negative MRSA nares PCR can be used to de-escalate or
avoid anti-MRSA antibiotics in the treatment of bacterial pneumonia.

*Use is not recommended for patients with structural lung disease, severe sepsis, or those who
have recently undergone MRSA decolonization
**previous MRSA infection, colonization, treatment prior to nasal specimen collection, severity
of infection

MRSA nasal PCR and empiric Abx

Additional Reading: 
Metlay et al. Am J Respir 
Crit Care Med. 2019
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