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Abstract

Background Atopic dermatitis (AD) is a skin manifestation of atopy caused by

hyperreactivity to various antigens. Studies have shown that 60–100% of patients with this

condition present with colonization by Staphylococcus aureus. Given increasing rates of

antimicrobial resistance, the sensitivity to antimicrobials of S. aureus colonizing atopic

patients has been investigated. Cross-sectional studies worldwide suggest that the

prevalence of methicillin-resistant S. aureus infection (MRSA) in the AD population varies

from 0% to 30.8%.

Objectives The objectives of this study were to determinate the prevalence of S. aureus

and MRSA in patients with AD in two dermatologic centers in Porto Alegre, Brazil.

Methods A total of 91 patients with AD attending two dermatologic centers in Porto Alegre

were enrolled in this study from December 2009 to July 2011. Two skin swabs were taken

from each patient, one from the nares and the other from a non-infected eczematous skin

lesion. The swabs were sent to the laboratory, where standard procedures to isolate

bacteria and identify S. aureus, antimicrobial resistance, and sensitivity patterns were

carried out. The severity of AD was defined using the Eczema Area and Severity Index

(EASI).

Results Of the 91 patients sampled, 67 (73.6%) patients were found to be positive for

S. aureus colonization. Nasal swabs were positive in 55 (60.4%) patients, lesional swabs

in 44 (48.4%) patients, and both lesional and nasal swabs were positive in 32 (35.2%)

patients. Patients with positive swabs had a higher mean ± standard deviation EASI score

[mean (9.1 ± 8.8)] compared with patients with negative swabs (3.9 ± 3.6) (P = 0.002).

None of the 91 patients showed any evidence of MRSA infection. Overall, nearly 32% of

the S. aureus isolated from nasal swabs and 36.40% of the S. aureus isolated from

lesional swabs was resistant to erythromycin.

Conclusions The results of this study confirm a high rate of S. aureus colonization in

pediatric patients with AD and indicate a relevant association between colonization and

high EASI score. No MRSA was found in cultures from this sample of patients in southern

Brazil. Nearly one-third of isolates were identified as resistant to erythromycin, an antibiotic

that is commonly used in pediatric patients.

Introduction

Atopic dermatitis (AD) is the skin manifestation of atopy
and occurs in 10–20% of children and 1–3% of adults.1–3

Patients with AD are subject to a combination of genetic
predisposition to skin barrier dysfunctions and alterations
in the innate and adaptive immune responses that leads to
a higher frequency of bacterial skin colonization and infec-
tion.4

Staphylococcus aureus is a colonizer of the skin micro-
biota and can become pathogenic under certain condi-
tions, such as the breakdown of the skin barriers or in
diminished immunity.5–7 Individuals with AD are more
than usually susceptible to staphylococcal skin infec-
tions.8,9 Studies have shown that 60–100% of patients
with this condition present with S. aureus, whereas indi-
viduals without AD show colonization prevalences of
5–30%.9,10
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Given increasing rates of antibiotic resistance, studies
to identify sensitivity to antibiotics in strains of S. aureus
that colonize atopic patients have been conducted.10–26

Farajzadeh et al.10 analyzed swabs from non-infected
eczematous lesions in 50 patients with AD in Iran and
found a positive culture in 74.0% and S. aureus in
66.0% of cases. Bacterial resistance, at least to one of the
antimicrobials tested, was found in 94.0% of samples.10

Penicillin resistance was detected in 90.0% of samples,
erythromycin resistance in 66.7%, and cephalexin resis-
tance in 13.8%.10

Reports on methicillin-resistant S. aureus (MRSA)
infections in AD patients have been published since
2005.27–29 Cross-sectional studies carried out around the
world suggest that prevalences of MRSA in AD popula-
tions vary from 0% to 30.8%.11–26 This large variation
in prevalence suggests that real prevalences of MRSA
may vary among countries. The objectives of the present
study were to determine the prevalences of S. aureus and
MRSA infections in patients with AD in two dermatology
centers in Porto Alegre in southern Brazil.

Materials and methods

We conducted a prospective, observational, cross-sectional

study. A total of 91 patients with AD who attended outpatient

clinics in Porto Alegre, southern Brazil, between December

2009 and July 2011 were invited to participate in the study. The

diagnosis of AD was made by the treating dermatologist

according to the criteria of Hanifin and Rajka.4

Using a standardized questionnaire, the patient’s

demographic details, medical history, and current and previous

systemic and topical treatments were documented. Physical

examination included the evaluation of eczema severity

according to the Eczema Area and Severity Index (EASI)

guideline.30 Patients with acute infection or a history of oral

antibiotic use within the previous 30 days were excluded.

A swab was taken from the nares of each patient and

another from a non-infected eczematous skin lesion and sent to

the Microbiology Laboratory of the Federal University of Health

Sciences of Porto Alegre, where standard procedures for

bacterial isolation and the identification of microorganisms

present in the lesions were followed. Staphylococcus aureus

was identified according to Gram’s stain, and growth and

fermentation on mannitol agar, coagulase, and DNAse. A disk

diffusion test (D-test) was performed according to the

recommendations of the Clinical and Laboratory Standards

Institute,31 with disks containing the following antimicrobial

agents: cefoxitin (30 lg); ciprofloxacin (5 lg); clindamycin

(2 lg); chloramphenicol (30 lg); erythromycin (15 lg);

gentamicin (10 lg); linezolid (30 lg); oxacillin (1 lg); and

trimethoprim-sulfamethoxazole (25 lg). Resistance to

macrolides and lincosamides was assessed by D-test, with a

distance of 15–26 mm between the clindamycin (2 lg) and

erythromycin (15 lg) disks as previously described.32

Informed consent was obtained from patients and parents for

participation in this study. The study was approved by the

Institutional Ethics Committee of the Federal University of

Health Sciences of Porto Alegre.

Statistical analysis was conducted using SPSS Version 16.0

(SPSS, Inc., Chicago, IL, USA). Continuous variables were

reported as means with standard deviations (SDs) and

analyzed using analysis of variance (ANOVA). Categorical data

were analyzed using the chi-squared test. A P-value of <0.05

was considered to indicate statistical significance.

Results

This study involved 91 patients with AD aged between
three months and 30 years (median age: 6 years). Of these,
53.2% were male and 46.8% were female. The mean
duration of disease in this population was 4.7 years.
Sixty-seven patients had at least one positive culture for

S. aureus. The distribution of positive cultures is
presented in Table 1.
There was no statistical difference between patients

with and without positive cultures in terms of gender,
age, time with disease, previous use of antimicrobials, pre-
vious hospitalization, and living with or not living with
healthcare workers. Patients with positive cultures pre-
sented a higher EASI score compared with patients with
negative cultures (Table 2). The results of antimicrobial
susceptibility testing are summarized in Figures 1 and 2.

Discussion

Of the 91 patients sampled, 67 (73.6%) were found to be
positive for S. aureus colonization. Fifty-five (60.4%)

Table 1 Results of culture for Staphylococcus aureus (n = 91)

Variable n (%)

All

Negative 24 (26.4)

Positive 67 (73.6)

Nasal swabs

Negative 36 (39.6)

Positive 55 (60.4)

Lesional swabs

Negative 47 (51.6)

Positive 44 (48.4)

Classifications (lesional swabs/nasal swabs)

Negative/negative 24 (26.4)

Negative/positive 23 (25.3)

Positive/negative 12 (13.2)

Positive/positive 32 (35.2)
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gave positive nasal swabs, 44 (48.4%) gave positive
lesional swabs, and 32 (35.2%) gave both lesional and
nasal positive swabs.
These findings confirm the high rates of S. aureus

colonization in patients with AD compared with preva-
lences reported in normal individuals (5–30%).9,10,33

The 73.6% prevalence of S. aureus colonization in
atopic patients identified in the present study is
consistent with recently published data reporting rates
of 66–80%.13,17,21,24

We found an association between EASI score and
S. aureus colonization. Mean ± SD scores were higher in
patients with S. aureus-positive swabs (9.1 ± 8.8) than in
patients with S. aureus-negative swabs (3.9 ± 3.6)
(P = 0.002). These results are similar to those found by
Farajzadeh et al.10 using the SCORAD (SCORing of
Atopic Dermatitis) index. Farajzadeh et al.10 suggested

that the higher the rate of colonization, the more severe
the dermatitis.
In 2008, Suh et al.24 published a study in which skin

swabs were collected from the nares and lesions of 54
patients with AD and reported a prevalence of 14% for
MRSA infection. A recent study in 200 AD patients in
Canada13 showed a 0.5% prevalence of MRSA infection,
which is similar to the finding of no MRSA in the
91 patients reported in the present study.
The reason for the present finding of no MRSA infec-

tion despite a high prevalence of S. aureus colonization
remains unclear. A prospective study conducted in Porto
Alegre, southern Brazil, showed an 8.6% prevalence of
community-acquired MRSA infection among patients
with skin and soft tissue infections presenting in the
emergency department.34 This audit confirms that the
prevalence of S. aureus carriage in pediatric AD patients
in Porto Alegre is relatively high.

Figure 1 Antimicrobial susceptibility and resistance in
lesional swabs

Figure 2 Antimicrobial susceptibility and resistance in nasal
swabs

Table 2 Comparison of general characteristics and Eczema
Area and Severity Index scores in patients with positive and
negative findings for Staphylococcus aureus (n = 91)

Variable

Culture

P-valueNegative (n = 24) Positive (n = 67)

Gender, n (%)

Male 10 (41.7) 39 (58.2) 0.248a

Female 14 (58.3) 28 (41.8)

Age, years

Mean ± SD 6.2 ± 4.1 7.3 ± 5.6 0.384b

Median (IQR) 6.0 (2.1–10.0) 6.0 (3.0–10.0)

Range 0.3–13.0 0.5–30.0

Age 0–13

years, n

24 62

Age 13–30

years, n

0 5 0.320b

Time with disease, years

Mean ± SD 4.1 ± 3.5 4.9 ± 5.1 0.574c

Median (IQR) 2.3 (1.2–6.4) 4.0 (1.5–6.0)

Range 0.1–12.0 0.3–30.0

Antibacterial use in the past, n (%)

No 6 (25.0) 12 (17.9) 0.653a

Yes 18 (75.0) 55 (82.1)

Hospitalization in the past, n (%)

No 23 (95.8) 61(91.0) 0.671b

Yes 1 (4.2) 6 (9.0)

Live with healthcare workers, n (%)

No 23 (95.8) 63 (94.0) 1.000b

Yes 1 (4.2) 4 (6.0)

Eczema Area and Severity Index score

Mean ± SD 3.9 ± 3.6 9.1 ± 8.8 0.002c

Median (IQR) 2.3 (1.2–6.4) 6.1 (2.4–11.6)

Range 0.4–12.8 0.6–40.5

SD, standard deviation; IQR, interquartile range.
aPearson’s chi-squared test.
bFisher’s exact test.
cMann–Whitney U-test.
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We also found a high rate (66.7%) of resistance to
erythromycin, similar to that demonstrated by Farajzadeh
et al. in 2008.10

Conclusions

The results of this study confirm a high rate of S. aureus
colonization in patients with AD. This S. aureus coloniza-
tion was significantly associated with increasing severity
of AD. No other significant differences in demographic or
clinical characteristics were found between children who
were S. aureus culture-positive and those who were cul-
ture-negative. A high rate of resistance to erythromycin
was identified. No MRSA was found in our cultures;
however, this finding requires further investigation in
larger studies conducted in multiple centers.
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