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A B STR A CT
Introduction. Children with atopic dermatitis (AD) are more susceptible to skininfections, and vice
Introduction
versa. Skin infection can trigger and aggravate atopic dermatitis. This study was intended to determine
the association between skin infection in atopic dermatitis with SCORing Atopic Dermatitis
(SCORAD) index and to identify microorganisms which often infect skin in atopic dermatitis.
Methods. This study was a cross-sectional
sectional study of 80 children with atopic de
dermatitis who visited
Helvetia and Padang Bulan Community Health Center, Medan from April to September 2016 for
medical treatment. Index of SCORAD was used to evaluate the severity of AD, and skin lesion was
smeared with cotton swabs to take sterile culture.
culture. Data were analysed using Chi square and Mann
Whitney test with 95% CI. P value <0.05 was considered statistically significant.
Results. Total subjects in this study were 80 children,, consisting of 47 girls and 33 boys. There were
50 subjects with atopic dermatitis suffered skin infection. The most common microorganism isolated
from skin infection (mild, moderate, or severe) in atopic dermatitis was Staphylococcus aureus. The
result showed there was a significant association between the classification SCO
SCORAD and bacterial
infection in atopic dermatitis (p = 0.011) with OR (95% CI)
CI = 2.06 ((1.17-3.63).
Conclusion. There is a relationship between bacterial infection in atopic dermatitis with SCORAD
Conclusion.
index, where atopic dermatitis with bacterial infection had hhigher
igher SCORAD index. In this study,
Staphylococcus aureus is the most common cause of skin infections in atopic dermatitis.
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INTRODUCTION
Atopic Dermatitis
ermatitis (AD) or eczema is a chronic
chronic, relapsing
inflammatory skin condition characterized byanitchy,
by
red
rash,vary in appearance from edema, vesicles, exudate in the
acute stage, and skin thickening (lichenification) on the chronic
stage that often associated with other atopic disease such as
allergic rhinitis and asthma, it causes pruritus and usually begins
in early childhood.1,2Atopic dermatitis can be the first step of
atopic march that will continue to food allergy in infants and
children, allergic rhinitis at school age, and asthma in children
children,
teenagers and adults.3,4
Atopic dermatitis is often recurrent even with adequate therapy,
showing the need to look for possible precipitating factors for
the prevention of AD recurrence. Infections of the skin can
becaused by bacteria, viruses, fungi, or mix.
mix Children with AD
has a higher level of bacteria colony on the skin than the normal
children and there after more vulnerable to skin infections, and
vice versa. Skin infections can trigger and aggravate the atopic
dermatitis.5 Severity of atopic dermatitis
itis assessed by SCORing
Atopic Dermatitis (SCORAD) index.
* Corresponding author: CarolusTrianda Samosir
Department of Paediatrics, Faculty of Medicine, University
of Sumatera Utara, Jl. Dr. Mansyur No. 5 Medan, Sumatera
Utara 20155

This study was intended to examine the relationship between
bacterial skin infection and severity of AD by SCORAD
index and to know the bacteria that most commonly cause
skin infection of AD.

METHODS
This study was a cross-sectional
sectional study of 80 children younger
than 18 years old with AD (confirmed
(
by fulfilling at least
three major and three minor of Hanifin and Rajka criteria)
who visited Puskesmas (Community Health Center) of
Subdistrict Helvetia and Padang Bulan, Medan, Indonesia
during April until September 2016.This study was conducted
underthe approval of the Research Ethics Committee of the
Faculty of Medicine University of Sumatera Utara / Haji
Adam Malik General Hospital, Medan
Medan, Indonesia.Children
with malnutrition, chronic disease, taking long
long-term
corticosteroids and oral/topical
topical antibiotics over the last 10-14
10
days were excluded. After their parent gave informed consent,
the subjects included in the study. Diagnosis of AD was made
by the researchers and doctors who served in the health
service. Weight,, height, and nutritional status of these
children were examined. Swab
wab at AD skin lesion area were
taken to know whether there was a bacterial infection of the
skin, carried out directly by the researchers. Culture
examinations were done using sterile cotton swab on the skin
surface of AD and immediately transported to the laboratory
of Faculty of Medicine, University of Sumatera
Sumat
Utara,
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Medan, Indonesia to be cultured in blood agar. The severity of
AD classified into mild (SCORAD <25), moderate (SCORAD
25-50), and severe dermatitis (SCORAD> 50).

severe atopic dermatitis (Table 3). There was significant
difference in SCORAD index between infected and
uninfected atopic dermatitis (p = 0.008) (Table 4).

Data were analyzed using univariate and bivariate analysis.
Bivariate analysis was carried out using was performed to assess
the relationship between bacterial skin infection and severity of
AD. The statistical test used in this study were Chi-square test,
Unpairedt-test, and Mann-Whitney test. The level of
significance is p<0.05 and 95% confidence intervals.

Table 2 Microorganism of skin infections in atopic
dermatitis according to classification of SCORAD
Classification of
SCORAD
Mild (n = 14)

No
1

RESULTS
The total subjects in this study were 80 children, consist of 47
girls (58.75%) and 33 boys (41.25%). Among 47girls, there
were 28 girls (59.6%) had skin infection in atopic dermatitis.
Among male subjects, 22 boys (66.7%) had skin infection in
atopic dermatitis. A total of 51 subjects (63.75%) had family
history of atopy and 50 subjects (62.5%) were exclusive breast
feeding. There was no association between gender, family
history of atopy, history of exclusive breast feeding, and history
of delivery with skin infection in atopic dermatitis (p> 0.05).
There were no significant differences inage, weight, and height
between infected and uninfected atopic dermatitis (p> 0.05)
(Table 1).

Gender, n(%)
Boy
Girl
Age (yr), median (min – max)
Agegroup (yr), n (%)
Less than 2 years
2 – 18 years
Weight (kg), median (min-max)
Height (cm), mean (SD)
Family history of atopy, n(%)
No history of atopy
History of atopy
One parent
Both parents
Siblings
History of breastfeeding, n(%)
No exclusive breastfeeding
Exclusive breastfeeding
Process of delivery, n(%)
Vaginal
Sectiocaesarea
a

Infected
(n = 50)

Uninfected
(n = 30)

p

3

Severe (n = 6)

7
2

Classification of SCORAD
Moderate + Severe Mild

Infection
Status

22 (66.7%)
28 (59.6%)
4.3 (0.08-14)

11 (33.3%) 0.519 a
19 (40.4%)
5.8 (0.16-14) 0.081 b

14 (77.8%)
36 (58.1%)
14.5 (3.2-49)
100.9(25.51)

4 (22.2%) 0.128a
26 (41.9%)
16.8 (3-38) 0.152 b
111.9(24.81) 0.063c

21 (53.8%)
29 (70.7%)
11 (64.7%)
6 (66.7%)
12 (80.0%)

18 (46.2%)
22 (29.3%)
6 (35.3%)
3 (60.0%)
3 (20.0%)

0.119 a

16 (53.3%)
34 (68%)

14 (46.7%)
16 (32%)

0.190a

21 (32.8%)
9 (56.3%)

a

43 (67.2%)
7 (43.8%)

Moderate (n = 30)

Total

1
1
1
1
1
14
4
4
2
2
2
1
1
3
1
1
1

Table 3 The relationship between the classification of
SCORAD with skin infections in atopic dermatitis

Table 1 Characteristic of Subjects
Characteristics

2

Microorganism
Staphylococcus aureus
Escherichia coli
Staphylococcus
saprophyticus
Klebsiella pneumonia
Staphylococcus hominis
Klebsiellaozaenae
Kocuriarosea
Staphylococcus aureus
Escherichia coli
Pseudomonas sp
Klebsiella pneumonia
Enterobacter cloacae
Acinetobacter lwofii
Citrobacterkoseri
Burkholderiacepacia
Staphylococcus aureus
Klebsiellaoxytoca
Serratiaficaria
Proteus penneri

Infected

36 (72%)

14 (28%)

Uninfected

13 (43.3%)

17 (56.7%)

p-value
0.011*

OR
(95% CI)
2.06
(1.17 – 3.63)

*p<0.05

Table 4 Comparison of SCORAD index between
infectedanduninfected atopic dermatitis
Infection Status
Infected
Uninfected

SCORAD Index
30.9 (8.8 – 64.2)
23.55 (11.1-64.4)

p-value
0.008*

*p<0.05

0.083

Chi Square, b Mann-Whitney test, cunpaired T-test

Skin lesion cultures showed that Staphylococcusaureus was the
most common bacteria found in atopic dermatitis, followed by
Escherichia coli. Twenty four out of 50 subjects were infected
by Staphylococcus aureus. Escherichia coli was infected 6 out
of 50 subjects. Staphylococcus aureus was also most commonly
found in every degree of atopic dermatitis, from mild (50%),
moderate (45.16%), and severe atopic dermatitis (50%) (Table
2).
There was a significant association between classification of
SCORAD with skin infection in atopic dermatitis (p = 0.011),
patients with skin infection had 2.06 times higher risk having

DISCUSSION
This study showed that prevalence of AD in boys were higher
than girls. The previous studies reported inconsistent results.
Yu et al reported that percentage of AD in boys was higher
than girls.6 Pyun reported that percentage of AD in boys and
girls were varies based on age. Boyswere more often to have
atopic dermatitis in infant; but during adolescence, it was
found that girls were more often.7
There was no significant difference in positive culture results
between boys (66.7%) and girls (59.6%). This result was
consistent with previous studies. Farajzadeh et al reported that
there was no significant positive culture between boys and
girls (77.9% vs 66.7%). The same result was reported by Hill
et al and Alenizi et al.8-10
The prevalence of atopic dermatitis was high, especially in
children under 6 years old and will decrease with age.11 Zhao
et al (2010) reported that peak incidence of AD was between
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0-4 years. In this study, there was no association between the
age and infected or uninfected a topic dermatitis (p> 0.05).12
Farajzadehal so reported the same result that there was no
association between age and bacterial skin infection in atopic
dermatitis.8
There was no association between family history of atopy
andskin infection in atopic dermatitis. History of atopy in the
family has been known as one of the main factors of atopic
dermatitis in children. But there has been no reports suggesting
an association between family history of atopy and bacterial skin
infection in atopic dermatitis.7,13
The relationship between the incidence of atopic dermatitis and
breast feeding was still controversy. Some studies showed that
breast feeding was a protective factor against atopic dermatitis.
But there were other studies showed that it can actually trigger
the development of atopic dermatitis. There were several
arguments that breast feeding might increase the risk of atopic
dermatitis. Early infection can trigger maturation of immune
system and prevent allergy, including atopic dermatitis. Because
breast feeding will decrease children exposure to allergens
which commonly found in solid foods or formula, their immune
system cannot adequately to protect their body from antigen,
which can cause atopic dermatitis.14In this study, there was no
statistically significant association between exclusive breast
feeding and bacterial skin infectionin atopic dermatitis. It was
supported by Londero et al (2011) that there was no significant
association between breast feeding and bacterial skin infection in
atopic dermatitis. Twenty nine percents of 31 patients who
exclusively breast fed had mucocutaneous infection, while
33.3% of 48 patients who are not exclusively breast fed
experienced mucocutaneous infection (p = 0.878).15
The composition of intestinal flora in children can affect
susceptibility to allergic diseases including atopic dermatitis.
Beneficial intestinal flora were derived from maternal vagina
and transferred during vaginal delivery. Renz-Polsteretal
conducted research to compare the risk of atopic dermatitis in
children who were born pervaginam and section caesarea. There
was no significant relationship between process of deliveryand
atopic dermatitis.16 Along with Park et al and Bageretal, therisk
of atopic dermatitis did not increase by the process of delivery
(vaginal delivery or sectio caesarean).17,18 This study also found
no association between process of delivery and skin infection in
atopic dermatitis (p> 0.05).
This study found that Staphylococcus aureus was the most
common microorganism that cause skin infection in atopic
dermatitis. This result was in accordance with the results from
Farajzadeh et al, Goh et al, Hoeger, Perera et al, and Abeck et
al, that the most common cause of bacterial skin infection in AD
is Staphylococcus aureus.8,19-22
Gomes et al (2011) reported on 100 patients with atopic
dermatitis, 57% had a skin infection by Staphylococcus aureus.23
The prevalence rate of infection was different between studies.
The lowest rate was 42.5% reported by Pezesk et al (2007) and
48.5% by Hon et al (2005), while the highest rate was 86% by
Gilani et al (2005) and 100% by Guzik et al (2005).24-27
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Alenizi et al found the incidence of infection in mild atopic
dermatitis was 51.4% (18 of 35), moderate was 77.8% (14 of
18), and severe was 100% (7 of 7). Gomes et al (2011)
reported prevalence of skin infection was 46% in mild atopic
dermatitis, 73% in moderate atopic dermatitis, and 100% in
severe atopic dermatitis.23 Pascolin et al (2011) reported the
prevalence of skin infection in atopic dermatitis was 15% in
mild, 52%in moderate, and 77.5% insevere atopic
dermatitis.28
Farajzadeh et al (2008) analyzeds wabs from 50 patients with
atopic dermatitis in Iran and found positive results in 74%
patients. Sixty six percent of skin infections were caused by
Staphylococcus aureus.8 Goh found that Staphylococcus
aureus isolated in 69.7% patients with eczematous lesions and
42.4% in non-eczematous. Goh reported Staphylococcus
aureus isolated in 53% of patients with mild atopic dermatitis,
and 100% in moderate and severe a topic dermatitis.19
Various microorganims were reported to be the etiology of
atopic dermatitis by Farajzadeh et al, such as Staphylococcus
aureus beta-hemolytic Streptococcus group A and B,
Streptococcus viridans, and Enterobacter, while Gong et al in
China reported the colonization of Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus haemolytic,
Staphylococcus lugdunensis, S. capitis, E. coli, Micrococcus
tetragenus, Enterobacter cloacae, Proteus in patients with
atopic dermatitis.29 Staphylococcus aureus can colonize on the
skin in healthy patients and become pathogenic in conditions
of decreased immunity or damage the skin barrier.30 Patients
with atopic dermatitis are more susceptible to staphylococcal
skin infections. The study reported between 80-100% of
patients with atopic dermatitis showed skin colonization by
Staphylococcus aureus, while colonozation only seen in530% in individuals without atopic dermatitis.31 Relationship
between degree of atopic dermatitis and infections have been
reported previously, that the presence of infection is an
important mechanism to trigger or aggravate the disease
atopic dermatitis.19,27,29

CONCLUSIONS
This study had shown relationship between skin infections in
atopic dermatitis with the SCORAD index, in which patients
with skin infections would be 2.06 times more at risk to have
a higher SCORAD value. This study has also found that most
of the bacteria to cause skin infections in atopic dermatitis,
whether mild, moderate, or severe is Staphylococcusaureus.
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