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Mupirocin application at the exit site in peritoneal dialysis patients: 
five years of experience
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ABSTRACT

Introduction: In this study, we aimed to analyze the effects of once- or thrice-weekly mupirocin application on
peritonitis, exit-site infection (ESI), and antibiotic resistance with mupirocin. Patients and methods: By 2000
mupirocin began to be applied once a week to 33 patients who previously did not use mupirocin at the exit
site. By the beginning of 2002, the patients were assigned to two groups. In group I patients continued to
apply mupirocin once a week. In group II patients began to apply mupirocin to the exit site three times weekly
and we began to obtain cultures from the nares, inguinal area, axillae, and the exit site. Results: A total of 28
episodes of ESI and 41 episodes of peritonitis were seen in 33 patients prior to mupirocin treatment, while a
total of 14 episodes of ESI and 34 episodes of peritonitis were observed in all groups of patients who used
mupirocin. In a subgroup analysis, 13 episodes of peritonitis and 7 episodes of ESI were determined in group
I, while 6 episodes of peritonitis and 1 episode of ESI were determined in group II. Staphylococcus aureus
reproduction rate and mupirocin resistance were 2.11 and 0.2%, respectively. Coagulase-negative staphylo-
coccus reproduction rate was 70.56% (MuR: 59.87% and MeR: 33.7%) and 72.6% (MuR: 64.7% and MeR:
33.3%) in groups I and II, respectively. Conclusion: Mupirocin application at the exit sites reduces peritonitis
and ESI to a considerable amount, and thrice-weekly application of mupirocin seems to be more efficient
compared to once-weekly application.
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INTRODUCTION

Peritoneal dialysis (PD) holds an important place in
the treatment of end-stage renal disease (ESRD).
Despite the advancement of technology, peritonitis,
exit-site infections (ESI), and technical failures
remain as the leading causes of morbidity in PD
patients.1,2 However, the infection rates have
decreased considerably during the last decade by the
efficient control of ESI.

ESIs appear mostly due to Staphylococcus aureus
and coagulase-negative staphylococcus (CNS). The
presence of nasal or exit-site carriage or both is cru-
cial in the development of ESI. The prevention of
this carriage is highly efficient in the reduction of the
infection rate.3 As it was shown in the previous stud-
ies, the use of prophylactic antibiotics at the exit site
or orally (neomycin sulfate, mupirocin, rifampin,

TMP-SMX, ciprofloxacin) reduce S. aureus coloni-
zation and catheter-related infection rate.4–7

In the recent studies, it has been shown that appli-
cation of mupirocin to the exit site considerably
reduces ESI and peritonitis rate.8,9 Currently, the
most popular regimen for mupirocin is to apply it at
the exit site once a day, 3–5 times a week.10–12 How-
ever, 3–5 times a week application of mupirocin may
decrease patient compliance and may increase antibi-
otic resistance.13 With the emerging threat of mupiro-
cin resistance with prolonged application, it becomes
imperative to weigh the risks and benefits of the
universal use of mupirocin.

In this study, we aimed to determine the potential
effectiveness of the application of once- or thrice-
weekly mupirocin cream at the catheter exit site in pre-
venting ESI and peritonitis. In addition, the other
objective of our study was to determine the effects of
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long-term mupirocin application on MuR and MeR in
S. aureus and also CNS in PD patients.

PATIENTS AND METHODS

Thirty-three patients (19 men, 14 women; mean age:
56 ± 7.6 years) undergoing PD treatment were included
in this prospective study. By 2000 mupirocin in the
form of 2% ointment (Bactroban®, GlaxoSmithKline,
Istanbul, Turkey) began to be applied once a week to
all 33 patients who previously did not apply mupirocin
at the exit site. By the beginning of 2002, the patients
were assigned to two groups. In group I (17 patients:
10 men, 7 women; mean age: 58 ± 7.99 years) patients
continued to apply mupirocin once a week. In group II
(16 patients: 9 men, 7 women; mean age: 54 ± 8 years)
patients began to apply mupirocin to the exit site three
times weekly. As the obtainment of culture was not
planned at the beginning, we began to obtain cultures
from the nares, inguinal area, axillae, and exit site only
by 2002 (Figure 1).

Patients were evaluated for evidence of ESI or
peritonitis during each monthly outpatient clinic. ESI
was diagnosed according to the criteria defined by
Twardovski and was defined as erythema, purulent
drainage, and sensitivity at the skin surface and cathe-
ter–skin interface. The diagnosis of peritonitis, on the
other hand, was made upon the determination of two
of the three criteria: cloudy peritoneal effluent, leuko-
cyte exceeding 100/mm3 (polymorphonuclear leuko-
cytes exceeding 50%), abdominal pain, and bacterial
growth in the peritoneal effluent culture.14 The sam-
ples were incubated on a blood agar plate for 18–24
hours at 37°C and isolates were detected. The coloni-
zations were observed in terms of mupirocin and

methicillin resistance on Mueller Hinton agar with
disk diffusion method. An inhibition zone larger than
18 mm in CNS and larger than 13 mm in S. aureus
was considered as oxacillin-sensitive and an inhibition
zone larger than 14 mm was considered as mupirocin-
sensitive in both CNS and S. aureus.

In pre-mupirocin treatment period, data for ESIs,
peritonitis attacks, and the microorganisms grown in
culture of the patients were collected retrospectively.

STATISTICS

The demographic group data were compared by using
nonparametric Mann–Whitney U-test. Comparisons
between groups were performed by chi-square and
Fisher exact tests for categorical data. p < 0.05 was
defined as statistically significant.

RESULTS

Patients were followed up for 3.0 ± 1.9 years prior to
mupirocin treatment. A total of 28 episodes of ESI
(0.62 episodes/patient per year) and 41 episodes of
peritonitis (0.76 episodes/patient per year) were seen
in 33 patients prior to mupirocin treatment, while a
total of 14 episodes of ESI (0.20 episodes/patient per
year) and 34 episodes of peritonitis (0.54 episodes/
patient per year) were observed in all groups of
patients who used mupirocin 1 or 3 times a week for 5
years; the decrease was determined to be 28% in peri-
tonitis (p = 0.07) and 64% in ESI (p = 0.03) (Figure 2).

In a subgroup analysis, patients were divided into
two groups as those who used mupirocin once-a-week
and those who used mupirocin thrice-a-week, and

FIGURE 1. Study design of 2000–2005.
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the results of 3 years of follow-up were evaluated.
Thirteen episodes of peritonitis (0.36 episodes/
patient per year) and seven episodes of ESI
(0.26 episodes/patient per year) were determined in
group I, while six episodes of peritonitis (0.24
episodes/patient per year) and one episode of ESI
(0.11 episodes/patient per year) were determined in
group II. It was determined that the rate of peritonitis
was 56% (p = 0.04) and of ESI was 92% (p = 0.03)
lower in group II when compared to group I (Figure 3).

A total of 1852 samples were analyzed between
2002 and 2005. In the 992 samples collected in
group I, CNS rate was 70.56% (MuR: 59.87% and
MeR: 33.7%) and S. aureus rate was 2.11% (MuR:
0.20%) of the patients, respectively. In group II, 860
samples were analyzed and CNS isolation rate was
determined as 72.56% (MuR: 64.7%, MeR: 33.3%)
while S. aureus isolation rate was determined as
0.93% while no mupirocin resistance was observed
in S. aureus in this group of patients. Methicillin
resistance was not observed in S. aureus in both
groups (Tables 1 and 2). In group I, S. aureus isola-
tion rate was higher (p > 0.05). It was observed that
nasal S. aureus carriage rate was higher in the once-
weekly mupirocin application group (1.6%) com-
pared to the thrice-weekly mupirocin application
group (0.5%). Additionally, the peritonitis and ESI
rates were higher in group I but peritonitis and ESI
attributable to S. aureus was not observed in both
groups. While gram-negative growth rate was deter-
mined as 1.20% in group I and 1.74% in group II,
gram-negative infection rate was determined to be
lower in group II.

DISCUSSION

In this study, we showed that mupirocin application at
the exit site reduces peritonitis and ESI in PD patients.
Three to five times weekly mupirocin application at

FIGURE 3. Comparison of once-a-week versus thrice-a-week
application of mupirocin. *As compared to once-a-week
application of mupirocin.
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TABLE 1. The results of the 5 years; peritonitis, ESI, microbiological analysis with antibiotic resistance patterns.

n (%) MuR (%) MeR (%) Peritonitis ESI

Group I (once-weekly mupirocin)

Coagulase-negative Staphylococcus 700 (70.56) 594 (59.87) 335 (33.7) 5 3

Staphylococcus aureus 21 (2.11) 2 (0.20) – – –

Diphtheroid 94 (9.47) – – 1 –

Gram-negative 12 (1.2) – – 4 –

Others 8 (0.85) – – 1 1

No growth 157 (15.82) 2 3

Total: 992 samples 13 7

Group II (thrice-weekly mupirocin)

Coagulase-negative Staphylococcus 625 (72.6) 557 (64.7) 287 (33.3) 4 1

S. aureus 8 (0.93) – – – –

Diphtheroid 98 (11.3) – – – –

Gram-negative 15 (1.74) – – 1 –

Others 4 (0.46) – – – –

No growth 113 (13.1) – – 1 –

Total: 860 samples 6 1

Note: The percentages of isolates were calculated for each isolate group of total number of samplings.
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the exit site is recommended in the literature, and
there are few studies on less-frequent mupirocin appli-
cations. In our study, a statistically significant reduc-
tion in ESI was shown subsequent to once-weekly
mupirocin application and better results were obtained
after switching to thrice-weekly mupirocin application.

In a randomized controlled study, Bernardini et al.
compared empirical cyclic oral rifampin administra-
tion with daily mupirocin application at the exit site.
Eighty-two PD patients were included in the study
and cyclic oral rifampicin was administered to half of
the patients (5 days in a period of 3 months) while
mupirocin was administered daily to the exit site in the
other half. After a follow-up that lasted 1 year in aver-
age, a significant reduction in the infection rates of
both groups was observed (peritonitis: 33%, ESI:
58%) while no difference between the groups was
recorded.5 Adverse effects due to the use of rifampicin
were seen in 12% of the patients using the drug, and
mupirocin was recommended as an efficient and alter-
native treatment to the patients who could not tolerate
oral use of rifampicin.

Casey et al. conducted a study that included 291
PD patients. Of these, 143 administered mupirocin at
the exit site daily and no treatment was applied to the
remaining 148 patients. After 1 year, the authors
observed a 49% reduction in the rate of ESI and a
31% reduction in the rate of peritonitis.15 Mahajan
et al. included 40 patients in a recent study and
administered mupirocin at the exit sites of the patients
for 1 year and compared the results with the effect of

placebo in the control group. After 1 year, the authors
observed a 60% reduction in ESI and 55% reduction
in peritonitis.9

In our study, we observed a 75% reduction in the
rate of ESI and a 50% reduction in the rate of peritoni-
tis even in the once-weekly mupirocin application
group at the end of 5 years. We concluded that this
may be the result of long-term application (5 years)
and treatment compliance.

Thodis et al. compared once-weekly mupirocin
application at the exit site (43 patients) to thrice-
weekly mupirocin application (27 patients) in PD
patients and observed a 91% reduction in the rate of
ESI and a 69% reduction in the rate of peritonitis after
1 year and the authors did not determine a significant
difference between the two groups.11 In our study,
however, the rates of ESI and peritonitis at the end of
3 years were 92 and 56% lower, respectively, in the
thrice-weekly mupirocin application group compared
to group I. Moreover, the reduction rates of ESI and
peritonitis were found to be statistically significant in
our study.

The most significant problem to be faced subse-
quent to long-term application is the development of
mupirocin resistance. Mupirocin was first used in
1980 and the first resistant strains were reported in
1987. In many recent studies, MuR S. aureus strains
are reported in PD patients.12,13

Annigeri et al. conducted a study including 146 PD
patients who applied mupirocin to the exit site 1–4
times per week and at the end of 4 years MuR

TABLE 2. Distribution of bacteria grown in swab cultures according to the site of culture.

Microorganism
Nasal
n (%)

Inguinal
n (%)

Axillary
n (%)

Exit site
n (%)

Group I (once-weekly mupirocin)

Coagulase-negative Staphylococcus 186 (18) 217 (21) 214 (21) 84 (8)

Staphylococcus aureus 16 (1.6) 2 (0.2) 3 (0.3) –

Diphtheroid 36 (3.6) 11 (1.3) 11 (1.3) 38 (3.7)

Others 9 (0.9) 4 (0.4) 9 (0.9) 2 (0.2)

No growth 1 (0.1) 14 (1.4) 11 (1.3) 125 (12)

Total: 992 samples

Group II (thrice-weekly mupirocin)

Coagulase-negative Staphylococcus 153 (17) 186 (21) 199 (22) 87 (10)

S. aureus 5 (0.5) 3 (0.3) – –

Diphtheroid 42 (5) 10 (1.2) 8 (0.9) 33 (4)

Others 9 (1) 5 (0.5) 1 (0.1) 4 (0.4)

No growth 6 (0.6) 11 (1.3) 7 (0.8) 91 (10)

Total: 860 samples

Note: The percentages of isolates were calculated for each isolate group of total number of samplings.
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S. aureus resistance was determined as 3% and no
methicillin resistance was found.16 On the other hand,
Perez-Fontan et al. determined a MuR S. aureus rate of
0–12.4% in 155 patients followed between 1990 and
2000. Theirs was a long-term study and changes in treat-
ment were made in the study groups. For this reason, dif-
ferences in mupirocin resistance were determined.17

Lobbedez et al. included 147 PD patients in their
study who received mupirocin treatment at the exit
site 1–3 times weekly. At the end of 4 years, the
authors determined MuR S. aureus growth rate and
MeR rate in these patients as 2.7 and 1.4%, respec-
tively.18 In our study, MuR S. aureus rate was 0.20%
in group I while no mupirocin resistance was deter-
mined in group II. These rates are lower compared to
other studies, and we believe that this difference origi-
nates from genetic and environmental factors along
with patient compliance. MeR was not detected in
S. aureus in both groups. Hence, multi-drug resistance
strains are not in question in our patient group for this
moment.

CNS has an important role in ESI and peritonitis
development. In our study, five patients with peritoni-
tis (38%) and three patients with ESI (42%) were
determined in group I and four patients with peritoni-
tis and one patient with ESI were determined in group
II. Kesli et al. conducted a study, in which CNS
growth rate and MeR in the cultures examined at the
laboratory were determined as 62 and 66%, respec-
tively.19 The number of studies in the literature MeR
of CNS in PD patients is limited. In our study, CNS
was investigated in terms of MuR and MeR and in this
regard, our study is the first one in this field. CNS was
determined as 70.56% (MuR: 59.87%, MeR: 33.7%)
in group I and as 72.56% in group II (MuR: 64.7%,
MeR: 33.3%) and more comprehensive studies are
needed in this field.

In our study, a total of 16 S. aureus isolates were
detected in five of the patients in group I while a total
of five isolates were detected in three patients in group
II. Nasal carriage rate was higher in group I. This was
interpreted to be a coincidental result as the patients
were randomized according to age and sex. Although
the ESI and peritonitis rates were decreased in group
I, these were higher compared to group II. Nasal car-
riage might have an effect on this result, but the lack/
absence of S. aureus growth at the exit-site cultures of
both groups reduces the likelihood of this hypothesis.

Lim et al. conducted a study including 740 PD
patients and the patients who were receiving mupi-
rocin treatment at the exit site were compared to
those who were not. The gram-negative peritonitis
rates were determined to be lower in the nontreat-
ment group (p < 0.005) while a difference was not
determined in ESI in terms of gram-negative factor.20

In our study, a comparison of gram-negative infection
risk was made between the groups and gram-negative
peritonitis rate was determined to be lower in the
thrice-weekly mupirocin group (p < 0.05). Addition-
ally, no fungal infections were detected during our
study.

There are limitations to this study. The numbers
are small and no power calculations were performed
prior to the commencement of the study. As a result,
the study might be underpowered.

CONCLUSION

Mupirocin application at the exit site reduces perito-
nitis and ESI to a considerable amount, and thrice-
weekly application of mupirocin seems to be more
efficient compared to once-weekly application.
Although the symptoms of serious infection forms
may not be observed, infection risk attributable to
methicillin- and mupirocin-resistant CNS should be
kept in mind.

Declaration of interest: The authors report no con-
flicts of interest. The authors alone are responsible for
the content and writing of the paper.
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