MRSA Nasal Swabs for De-escalation of Anti-MRSA Therapy in Pneumonia

Selection of empiric antibiotics in pneumonia remains a challenge, especially when sputum cultures are
unable to be obtained. Current guidelines recommend covering methicillin-resistant Staphylococcus
aureus (MRSA) empirically for patients with prior isolation of MRSA, recent hospitalization or exposure
to parenteral antibiotics, or if they are admitted to a unit with high prevalence of MRSA (HAP/VAP). De-
escalation of anti-MRSA coverage is usually guided by the results of sputum cultures (which can take >48
hours) or negative blood cultures at 48 hours. Nasal swab MRSA polymerase chain reaction (PCR) tests
are widely utilized for the purposes of deescalating anti-MRSA therapy in the treatment of pneumonia.

Supporting evidence

Staphylococcus aureus is a common colonizer of the nares, throat, axillae, rectum, and groin. Studies
have shown that if MRSA is not present in the nares, it is unlikely to be involved in pneumonia. This has
led to the use of a negative MRSA nasal PCR to rule out MRSA involvement in pneumonia and therefore
discontinue anti-MRSA therapy. Studies have shown a high negative predictive value (NPV) for this test,
usually >96%; NPV refers to the percent chance that if the nasal PCR is negative for MRSA, the
pathogens involved in pneumonia will not include MRSA. The calculation for NPV depends upon the
overall prevalence of MRSA infection in the patient population evaluated, so will vary between studies.
(See table 1 for summary of references).

Why de-escalation is important

Unnecessary use of antimicrobial therapy is associated with significant consequences including
development of antimicrobial resistance, adverse drug effects such as nephrotoxicity, C difficile
infection, and increased healthcare costs. The cost of vancomycin therapy not only includes the
medication cost itself, but also includes the costs of serum levels, nursing resources, and pharmacist
time for pharmacokinetic monitoring.

When to obtain swabs

The use of PCR technology detects bacteria regardless of viability, unlike traditional cultures, which
allows for detection of bacteria even after covering antibiotics have been started. Most hospital
protocols recommend collection of MRSA nasal swabs within 48 hours of starting targeted anti-MRSA
therapy to ensure sensitivity of the nasal swab. As patient colonization can change during their hospital
stay with ongoing exposures, it is also recommended to base de-escalation off of nasal swabs obtained
within the previous 7 days. If starting anti-MRSA therapy for pneumonia and a swab was obtained >7
days prior, a new swab should be obtained.

Rate of MRSA infections

The rate of MRSA involvement in pneumonia varies widely between studies and will affect the NPV
reported (see table 1 for more information). At Our Lady of the Lake, ~8% of nasal swabs obtained in
2019 were MRSA positive. Of all respiratory cultures obtained on inpatients in 2019, ~9% were positive
for MRSA.



When to caution use

Lower negative predictive value has been seen in studies for patients with complicated lung pathology.
This could be attributed to colonization of the lower respiratory tract in a non-contiguous fashion with
the nares. In ventilator-associated pneumonia, pathogens may be introduced during intubation or
through aspiration.

- Lower NPV: Ventilator-associated pneumonia, cystic fibrosis, chronic bronchiectasis

- Highrisk disease state: septic shock, febrile neutropenia

- Symptoms suggestive of MRSA pneumonia: high fever, chills, severe hypoxemia, hypotension,
cyanosis, hemoptysis

These factors listed above are not absolute contraindications to use of MRSA nasal swabs for de-
escalation, but should be included in the discussion when deciding the risk vs benefit of stopping anti-
MRSA therapy. At this time, MRSA nasal swabs are only recommended for use in de-escalation in
respiratory infections.

Contraindications

Use of MRSA nasal swabs are contraindicated in patients with a nasal obstruction, heavy nasal bleeding,
open wounds of the nasal cavity, or other condition which inhibits safe collection of the specimen. Use
of MRSA nasal swabs are also contraindicated in patients with prior administration of intranasal
mupirocin for MRSA decolonization. At this time, MRSA nasal swabs are only recommended for use in
de-escalation in respiratory infections.

Interacting Intranasal Medications

Oxymetazoline (Afrin) Phenylephrine (Neo-Synephrine) Desmopressin nasal
Azelastine (Astelin) Fluticasone (Flonase) Mometasone (Nasonex)
0.65% Sodium chloride (Saline) Calcitonin (Miacalcin) Ipratropium (Atrovent)

*If patient is receiving intranasal medications, please separate timing of nasal swab and medication
administration. Discuss with the patient’s nurse to ensure appropriate timing.
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MRSA Nasal Swabs for De-escalation of Anti-MRSA Therapy in Pneumonia- Workflow

Provider patient identification

e Suspected or confirmed respiratory infection
(CAP, HAP, VAP)

e Infection source unclear, possible respiratory
infection

Clinical pharmacist patient identification

e Vancomycin, linezolid, or ceftaroline ordered
and respiratory infection is suspected or
confirmed

¢ No nasal swab obtained within 7 days

Respiratory infection not suspected?
Do not order swab

Order MRSA/MSSA nasal PCR

If patient has had >48 hours of anti-MRSA therapy, do not order
Clinical pharmacists: order per protocol under treating provider
If patient clinically stable, can consider holding initiation of

MRSA therapy while waiting for swab result

Sample collection

RN will collect nasal swab during next entry into patient room

e MRSA nasal swab kits will be stocked with usual culture supplies

(different than RVP swab)

Swab result: (-) MRSA

e Provider can discontinue MRSA coverage if no
alternative indication exists

e Clinical pharmacist will call provider to discuss if
they identify the result first

e Utilize standard practices for de-escalation in
patients with an alternative source of infection
or severe sepsis

Swab result: (+) MRSA

e Utilize standard practices (ex: sputum culture
results, negative blood cultures, clinical status)
for de-escalation in these cases.

e Positive MRSA nasal swab does not mean that
the patient has MRSA pneumonia (very low
positive predictive value ~30%)




Table 1. Studies evaluating MRSA nasal PCR for antibiotic de-escalation in bacterial pneumonia
Sensitivity Specificity PPV NPV?!

% (+) Comments

Nares

% (+)
Culture

Pt Exclusions Size

Population

Mergenhagen Retrospective, All VA patients none 561,325 22.9 8.3 67.4 81.2 24.6 96.5 ~1/4 nasal culture (vs. PCR)
2019 multi-center 218yo w/ MRSA (90,912 (76.2) (80.3) (35.0) (96.1) VNPV with culture vs. PCR
nasal screen PNA) Didn’t report nasal mupirocin
Parente 2018 Meta-analysis NR Non-nasal 5,163 NR 10 70.9 90.3 44.8 96.5 NPV 98.1% for CAP/HCAP,
swab, lack of 94.8% for VAP
culture data
Dunaway Pre-post CAP or HCAP Swab obtained 121 pre 10.7 5.6 = = = 100 37/75 with swab and culture
2018 implementation >24hrs after 75 post ~15% ICU
admit
Smith 2017 Retrospective, >18yo, ICU, Nasal 400 22.8 9.3 91.9 84.3 37.4 99.0 All patients had 21 resp culture
single center nasal PCR w/in decolonization All ICU patients
48hrs of ICU Recent MRSA Assessed NPV at different times
admit, resp cx infection from nasal swab to culture
Willis 2017 Retrospective, Vancomycin, Nasal 150 pre 16.4 4 - - - 99.1 Do not report number of
single center respiratory decolonization 150 post respiratory cultures
Pre-post infection ICU No ICU patients
implementation
Dangerfield Retrospective, Respiratory or Alternative 435 14.3 5.7 88.0 90.1 35.4 99.2  ~55% HCAP, 34% CAP.
single center blood culture, infection Only 11% HAP and <1% VAP
nasal PCR NPV for HAP 97.7%
Johnson 2015  Retrospective, Respiratory Nasal swab 72 41.7 42 MRSA 939 95.2 93.3 95.2  All patients with Staph aureus
single center culture (+) S >48hrs after 58 MISSA respiratory infection

aureus

admit

1 Negative predictive value is dependent upon the overall prevalence of an event and may account for difference in NPV between studies

NR: not reported; OLOL Hospital rates in 2019 : nasal swab ~7% (+) MRSA, respiratory cultures ~9% (+) MRSA
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