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To the Editor—When healthcare-associated pneumonia (HAP) is
suspected, broad-spectrum antibiotics, often including vancomycin,
are recommended to include coverage for methicillin-resistant
Staphylococcus aureus (MRSA).1 However, a primary goal of
antimicrobial stewardship is to rapidly de-escalate these broad-
spectrum antibiotics, based on culture results or other clinical data.2

A causative organism can be identified in some HAP cases and the
antibiotics can be appropriately tailored, but inmany cases no patho-
gen is identified, making de-escalation more challenging. To combat
this situation, intranasal MRSA screening has been suggested
as a stewardship tool because the absence of MRSA in the nares
has been found to have a high negative predictive value for MRSA
pneumonia.3

Universal decolonization by applying chlorhexidine gluconate
(CHG) to skin and mupirocin to the nares has been shown in
large multicenter studies to reduce MRSA and other bloodstream
infections.4 Due to concerns that widespread use of mupirocinmay
lead to increasing resistance, many institutions have elected instead
to use the antiseptic povidone-iodine (P-I) due to its antistaphylo-
coccal properties and similar outcomes.5–7

Although sensitivity of culture-basedMRSA screeningmaydecline
in the setting of antimicrobial or antiseptic use, PCR can also detect

nonviable bacteria.8 However, after our institution adopted universal
nasal decolonization in addition to CHG bathing in our intensive
care units (ICUs), staff raised concerns that MRSA nasal screening
would no longer be accurate, and data were unable to be identified
on this topic in the literature. The goal of this study was to determine
whether nasal decolonization with P-I diminishes the utility of
polymerase chain reaction (PCR)–based nasal MRSA screening.

Methods

We conducted a prospective cohort proof-of-concept study at our
1,200-bed community-based academic healthcare system from
February to July 2019, with an enrollment goal of 20 participants
for a convenience sample. Participants were eligible if they were
aged ≥18 years, had been admitted to a medical ICU or stepdown
unit, and had undergone baseline MRSA nasal screening by PCR
(GeneXpert, Cepheid, Sunnyvale, CA) as ordered by their provider
that was positive for MRSA. We excluded patients whose expected
ICU or stepdown unit length of stay was <48 hours, those whose
initial MRSA screen was performed after≥2 doses of nasal P-I, and
those who did not have nasal P-I decolonization performed for any
reason (eg, allergy, patient refusal). Participants could only be
enrolled once in the study. Verbal informed consent was obtained
from each participant.

Intranasal P-I (Aplicare, 7.5%) was applied twice daily for
5 days or until ICU discharge, according to the protocol. Due to
availability, Medline P-I (10%) was used from June 2019 until
the end of the study. All positive PCR results underwent confirma-
tory testing via nonquantitative culture using MRSA-specific
media (CHROMagar). All baseline PCR-positive results were
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confirmed via culture. Follow-up MRSA PCR tests were obtained
after 4–6 days, immediately prior to intranasal P-I application, or
at least 8 hours after the most recent application. All follow-up
samples also underwent confirmatory culture. We used descriptive
statistics to define patient demographics and calculated sensitivity
of MRSA PCR, using culture as the comparative standard for our
study. We conducted all analyses in SAS version 9.4 software
(SAS Institute, Cary, NC). This study was approved by the
ChristianaCare Institutional Review Board.

Results

Of the 25 patients initially enrolled, 20 completed the study.
Reasons for dropping out included refusal of P-I (n= 2) and inabil-
ity to collect a follow-upMRSA screen (n= 5). Of these 20 patients,
the median age was 72 years and most were female. Most (70%)
were admitted with active infection suspected, and 40% had a
known MRSA history. Most (60%) were admitted with suspected
respiratory infections (Table 1). Patients underwent a mean of
8.1 nasal P-I applications (range, 4–13) prior to follow-up testing,
with no significant difference in the number of doses
between MRSA-positive and MRSA-negative results at follow-up

(8.3 and 7.4, respectively). At follow-up, 16 (80%) of 20 remained
MRSA positive via both PCR and culture. Of the 4 patients with
negative follow-up results, 1 was negative by both PCR and
culture, and 3 were PCR positive and culture negative. All 4 had
received ≥1 doses of vancomycin, and 1 patient had received
≥1 doses of linezolid. The sensitivity of follow-up MRSA PCR
testing was 100%.

Discussion

In this study, PCR remained highly sensitive for nasal MRSA
colonization even after multiple applications of P-I; therefore,
prior receipt of nasal P-I should not deter MRSA screening for
stewardship or other purposes. The limitations of this study
included the small sample size, loss to follow-up due, change of
P-I formulations during the study, inconsistent number of P-I
doses prior to final MRSA screening, and lack of quantitative
MRSA cultures to determine the dose response to P-I application.
However, the fact that most patients remained culture positive
after 4–13 applications raises concerns that P-Imay be less effective
than mupirocin for clearing nasal colonization or that off-the-shelf
P-I is less effective than specific nasal formulations.9

We could not identify any direct comparisons of P-I and
mupirocin for decolonization of human nares, although P-I has
been shown to successfully decolonize the nares in the immediate
treatment period.10 Notably, 80% of our study participants
remained positive; thus, larger studies using quantitative cultures
to further investigate the effectiveness of both nasal P-I and
mupirocin are needed. But as even culture-negative samples
remained PCR positive, stewardship teams should feel comfortable
de-escalating anti-MRSA antibiotics based on a negative MRSA
screen, even in the setting of nasal P-I use.
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Table 1. Demographics and Clinical Characteristics

Characteristic
All Patients
(N=20)
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Location admitted from, no. (%)
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injury (n=1), and shock esophagitis (n=1).
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To the Editor–Methicillin-resistant Staphylococcus aureus (MRSA)
occasionally causes outbreaks in hospitals, often in departments
where newborns receive treatment.1,2 Hospital-acquired infections
by MRSA may have a lethal outcome3 and expenses for infection
control measures for containing hospital outbreaks may become
very high.4 Surveillance of MRSA is essential for early detection
and interruption of transmission. Whole-genome sequencing
(WGS) is successfully used for comparing isolates of MRSA.1,2,5

Multilocus sequence typing (MLST) is a traditional high-resolu-
tion typing method based on allele sequences. MLST sequence
types (STs) can be extracted from WGS data. An even higher res-
olution is obtained when the number of alleles analyzed is
increased as in the WGS-based method core genome MLST.6

Both methods have shown their value in several studies of
MRSA.2,4,7 1928 Diagnostics is a WGS-based online solution that
requires no bioinformatic experience from the user. The system
allows comparison and characterization of several bacteria, includ-
ing S. aureus (9). Raw sequence data are uploaded to the 1928
Diagnostics server (https://www.1928diagnostics.com). A built-
in quality check ensures that sequences of poor quality (low
sequencing coverage) are not processed. For S. aureus, results
include individual MLST ST, antibiotic resistance mechanisms
(resistance genes and mutations associated with resistance), and
virulence gene profiles. A core genome sequence-based cluster tree
shows the relatedness of isolates. Published experience on the use
of 1928 Diagnostics for hospital surveillance is limited. We tested
1928 Diagnostics in a retrospective analysis of a neonatal ward

outbreak of MRSA ST22 after transfer of a patient from another
hospital.

The index patient was a newborn transferred to hospital A from
the neighboring hospital B on May 3, 2014. On June 1, MRSA was
cultured from blood and a skin abscess from the patient. The iso-
late was typed as ST22 at Statens Serum Institut, Copenhagen, as
part of the national surveillance of MRSA. MRSA ST22 was iso-
lated from a diagnostic sample from another patient at the ward
on June 4, and patients and staff members were screened for
MRSA. MRSA ST22 was isolated from additional 6 individuals,
including 1 mother and 2 staff members. Infection control inter-
ventions included, among other measures, an audit in infection
control at the ward focused on reinforcing standard precaution
measures, replacement of worn utensils and equipment, and
thorough cleaning and disinfection of parts of the ward. No
MRSA ST22 were isolated from patients, relatives, or staff mem-
bers after June 16. On July 12, MRSA ST22 was cultured from a
patient, previously admitted to the affected ward concomitant with
the index patient. No further transmission was observed.

We included isolates of MRSA ST22 (1) from 9 individuals sus-
pected of being infected during the outbreak, (2) from 9 individuals
from the same area collected over the preceding 7 years, and (3) from
27 individuals from the neighboring hospital area in the same year as
the suspected outbreak. One isolate was analyzed from each individ-
ual. WGS was performed on a Miseq (Illumina, San Diego, CA).4

The genome sequences confirmed all isolates as MRSA ST22
carrying the resistance genes blaZ andmecA. One isolate was typed
as a recombinant sccmec type, while all other isolates were sccmec
type IV. Genes encoding Panton–Valentine leucocidin, toxic shock
syndrome toxin, and exfoliative toxins were not detected. All iso-
lates had 1 or more mutations associated with resistance to cipro-
floxacin (Fig. 1). No other genetic markers of resistance to
antibiotics were detected in the outbreak isolates. The
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