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Surveillance of Methicillin-Resistant
Staphylococcus aureus Mupirocin Resistance
in a Veterans Affairs Hospital

To the Editor—In 2009, the US Food and Drug Administration
approved intranasal mupirocin for the eradication of
methicillin-resistant Staphylococcus aureus (MRSA) nasal
colonization in adults.1 Subsequently, SHEA and the Infec-
tious Diseases Society of America have issued guidelines
regarding appropriateness of mupirocin use in decolonization
of surgical patients.2 A summary of the recommendations of
the American Society of Health-System Pharmacists for the
presurgical use of intranasal mupirocin was presented by
Bratzler et al.,3 who discussed studies supporting the use of
preoperative intranasal mupirocin in colonized patients.
Recently, our orthopedic surgical group adopted those
recommendations. We became concerned as to the benefit that
this may have versus the untoward effect of inducing higher
levels of resistance. Other Veterans Affairs hospitals have
reported variable rates of MRSA mupirocin resistance
(MPR).4,5 It is prudent that the American Society of Health-
System Pharmacists recommends periodic surveillance of
MPR S. aureus.3 This led us to determine our inpatient rate of
MPR MRSA. MPR occurs often and the mechanisms of resis-
tance are well characterized.6 MPR is mediated by 2 genes: a
plasmid-associated gene, mupA, that imparts high-level resis-
tance (HLR); and mutations in the chromosomal gene, ileS,
responsible for low-level resistance (LLR).6

We routinely test all patient admissions for MRSA by DNA
polymerase chain reaction of nasal swab samples. Patients are
additionally screened upon change of hospital locations and at
discharge. Active surveillance is maintained through our
infection control and antibiotic stewardship programs. We
evaluated 82 individual MRSA inpatients during a period of
1 year at the 100-bed Robley Rex Veterans Medical Center, in
order to obtain a random sampling of MRSA isolates for
mupirocin in vitro susceptibility testing. The mean (range)
patient age was 66 (25–93) years. We separated our results into
2 groups. Group 1 contained 57 MRSA isolates obtained from
wounds (33), bone (6), blood (3), and other tissues (15). None
were from sputum or urine. Group 2 contained 25 isolates
from nares swab samples with positive results for MRSA
by polymerase chain reaction, recovered on MRSASelect
Agar (Bio-Rad). Mupirocin testing was performed with the
epsilometer test (E-test) on Mueller Hinton II agar, at 36°C
with overnight incubation. Mupirocin minimum inhibitory
concentration (MIC) interpretive criteria used for this study
were chosen based upon other studies4,5 (susceptible, ≤4 µg/mL;
LLR, 8–256 µg/mL; and HLR, ≥512 µg/mL).

In group 1, 4 (7%) of 57 isolates were MPR (1, LLR; 3,
HLR). In group 2, 6 (24%) of 25 isolates were MPR (2, LLR; 4,
HLR). CombinedMPR of the 82 isolates was 12%. The median
(range) mupirocin MIC level for LLR was 12 (12–96) µg/mL.
The HLR isolates all had mupirocin MIC levels greater than
1024 µg/mL. Using the Fisher exact test, the difference between
the number of MPR isolates in groups 1 and 2 was non-
significant (P= 0.06); however, the comparison of rates had a
P= 0.04.
A box-and-whisker analysis of the combined and separated

groups for mupirocin susceptible isolates was performed
(Figure 1). Shown is the distribution of MIC values in all
groups. Histogram analysis of the combined group showed the
median (range) mupirocin MIC was 0.19 (0.094–0.5) µg/mL.
The significant differences between the means of groups 1 and
2 were determined by the comparison of means test. The
histogram mean MIC for group 1 susceptible isolates was
0.184 µg/mL, median 0.125 µg/mL; for group 2 isolates the
meanMICwas 0.277 µg/mL,median 0.25 µg/mL (P=0.001). The
meanMIC of isolates from the nares was significantly higher than
those from tissues. This correlates with the overall higher rate of
MPR found in isolates from nares swabs. Owing to the low
number of samples collected for this study, we are unable to make
any conclusions regarding MPR in the overall population of
MRSA colonizers. However, the data suggest that for our facility,
MRSA colonizers may be more MPR than those isolates obtained
from surgical site infections. In this small group of patients, at least
24% would not have benefited by nasal decolonization with
mupirocin. If MPR increases during repeat clinical use as others
have described,7 then we expect these rates to increase.
We then sought to determine when the isolates in group 1

developed MPR. Was this owing to prior mupirocin exposure
in a MRSA-colonized patient, or was this a hospital/community–
acquired strain of MPR MRSA? We performed a review of
patients in group 1. We found 6 of 9 patients to be previously
colonized with MRSA, prior to the first-time isolation of the
organism from tissue. All patients lacked a history of mupirocin
therapy. Therefore, it appears that mupirocin therapy does not
necessarily precede MPR. Rather, long-term colonization with
MRSA may be a risk factor for MPR.
We found only one recent study, performed in the Nether-

lands, that evaluated MPR in colonized patients. Bode et al.8

obtained 1251 patient nasal swab samples containing S. aureus;
all isolates were susceptible to both methicillin and mupirocin.
Therefore, our results may be limited to the veteran population
and may be local to our facility. Nevertheless, this information
will help to determine our baseline for periodic surveillance, as
recommended by the American Society of Health-System
Pharmacists. We share our study in the hope that others will
realize the importance of reporting their surveillance studies;
the goal is to determine when preoperative mupirocin therapy
becomes limited in use owing to increased MPR.
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Sampling Plans for Use of Rapid Adenosine
Triphosphate (ATP) Monitoring Must
Overcome Variability or Suffer Statistical
Invalidity

Reply to Visrodia

To the Editor—We write with respect to the article by Visrodia
et al.1 on using a commercial rapid adenosine triphosphate
(ATP) device for validation of cleaning of flexible gastro-
endoscopes. The importance of timeliness in quality assurance
testing in this device area is critical owing to the time pressures
on the use of the gastroendoscopes by clinical staff involved in
patient care. The work is a useful additional contribution to
this growing field of use for ATP devices.2

Nonetheless, we highlight concerns with 2 aspects of the
method adopted within the work by Visrodia et al.1 First, this
work, like earlier references, utilizes only a single brand of
rapid ATP device with acknowledged manufacturer support.
The recommendations on “validated” relative light units
(RLU) are entirely device specific and exclude other com-
mercial devices. And, whilst the ATP/RLU readings in Visrodia
et al.1 may seem dramatic (some > 100,000 RLU), the work
lacks evaluation of microbial presence that could anchor the
study against a quantitated standard.3

Second, the work does not address any of the major pub-
lished criticisms of the use of ATP systems as they are currently
configured. Several authors have commented on the dangers of
overstating the usefulness of these commercial ATP devices,
the risks of alternative sources of ATP, the lack of correlation
with specific pathogens of concern, the amount of ATP present
within any particular cells or bacterial species, and the mea-
surement variability that undermines statistical measures
applied to the research.4–7

In this regard, and of specific concern in terms of method
in Visrodia et al.,1 is the way that ATP measurements and
samples were obtained—for example, samples from the brush
and flush sampling were divided into only 2 parts, with one
part apparently used for a single ATP test and the other
part tested for protein residues. The entire sample set of
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figure 1. Box-and-whisker chart of mupirocin-susceptible,
methicillin-resistant S. aureus isolates. Left to right: combined
groups 1 and 2; group 1, tissue isolates; group 2, nares isolates.
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