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ABSTRACT

Background: Colonization by methicillin-resistant Staphylococcus aureus (MRSA) in atopic 
dermatitis is little studied but has therapeutic implications. It may have a role in disease severity 
given the additional virulence factors associated. Aims: Our aims were to record the proportion 
of patients with MRSA colonization in atopic dermatitis and to ascertain if any association exists 
between MRSA colonization and disease severity. Methods: An observational cross-sectional 
study involving children aged≤12 years with atopic dermatitis attending the outpatient 
department of Government Medical College, Kottayam was conducted. Socio-demographic 
data, exacerbating factors and risk factors for hospital care-associated MRSA were documented. 
Extent of atopic dermatitis was recorded using a standardized scale (Eczema Area Severity 
Index, EASI). Skin swabs were taken from anterior nares and the worst affected atopic dermatitis 
sites for culture and sensitivity. Results: Of the 119 subjects recruited during the study 
period (November 2009-April 2011), Staphylococcus aureus was isolated from 110 (92.4%) 
patients and MRSA from 30 (25.21%) patients. A total of 18 patients with MRSA had risk factors 
for healthcare associated-MRSA. The patients whose cultures grew MRSA were found to have 
signifi cantly higher EASI score when compared to those patients colonized with methicillin 
sensitive Staphylococcus aureus (P < 0.01). Presence of Staphylococcus aureus, early age 
of onset, presence of food allergies, seasonal exacerbation and inadequate breastfeeding did 
not seem to infl uence disease severity. Conclusions: There is a high degree of prevalence 
of MRSA (25.2%) in atopic dermatitis and presence of MRSA is associated with increased 
disease severity. Further studies are needed to validate these fi ndings.
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INTRODUCTIONINTRODUCTION

Atopic dermatitis is a chronic, relapsing inflammatory 
skin disease. There is increased colonization of the 
eczematous and/or uninvolved skin of atopic dermatitis 

patients by Staphylococcus aureus.[1-3] Reports suggest 
that the emergence of community acquired-methicillin 
resistant Staphylococcus aureus strains in the general 
population could pose new challenges in atopic 
dermatitis.[4,5] Nevertheless, limited data is available 
regarding the proportion of patients colonised with 
methicillin-resistant Staphylococcus aureus (MRSA) 
in pediatric atopic dermatitis. With antibiotics being 
commonly used empirically for treating secondary 
skin infections in atopic dermatitis, a thorough 
understanding of the epidemiology of bacterial 
colonization and superinfection is necessary for 
formulating appropriate therapeutic interventions.[6] 
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This becomes especially important in a country like 
India where antibiotic use is widespread and an upsurge 
in MRSA infections has been reported.[7] There are 
a few studies in the literature which have estimated 
the prevalence of MRSA in atopic dermatitis patients, 
but none have been reported from India. Furthermore, 
there is a theoretical possibility of increased disease 
severity with MRSA infections when compared 
to methicillin susceptible Staphylococcus aureus 
infections as community acquired-MRSA are known 
to harbor many toxins such as the Panton Valentine 
leukocidin, which are absent in methicillin sensitive 
Staphylococcus aureus.[8] The primary aim of this 
study was to record the prevalence of MRSA in atopic 
dermatitis patients attending our outpatient clinics 
and to determine if there was any association between 
MRSA colonization and disease severity.

METHODSMETHODS

After obtaining ethical clearance from the Institutional 
Review board, an observational cross-sectional 
study was conducted in the dermatology outpatient 
department of Government Medical College, Kottayam, 
which is an 837-bedded tertiary care teaching hospital 
in Kerala. The study subjects were all consecutive 
patients below 12 years of age attending our outpatient 
clinics from November 2009 to April 2011 who were 
diagnosed as having atopic dermatitis using the Hanifin 
and Rajka criteria.[9] Informed consent was taken from 
the parents/guardians after detailed explanation of 
study procedures. Patients with a history of recent 
antibiotic use, either systemic or topical, in the past 
4 weeks were excluded. A detailed history of symptoms 
along with socio-demographic data, predisposing and 
exacerbating factors, dietary history and risk factors 
for the presence of health care-associated MRSA if 
any, were documented.

Bacteriologic methods
Qualitative bacterial culture and sensitivities from 
swabs of the anterior nares and the two most severely 
affected sites were obtained from all the subjects. All 

cultures were plated in mannitol salt agar media for the 
growth of Staphylococcus aureus. On media growing 
Staphylococcus aureus , methicillin sensitivity tests were 
performed by the Kirby-Bauer disk diffusion method.

Eczema area severity index
The severity of the disease was recorded by a single 
observer using EASI, a scoring system described by 
Tofte S et al., in 1998, as a modification of Psoriasis 
Area Severity Index (PASI).[10] The EASI is a composite 
index [Table 1] including an assessment of disease 
extent and percent of body surface area involved, 
converted to a proportional factor (scale of 0-6), in 
four body regions (head and neck, upper limbs, trunk 
and lower limbs). The proportions allocated to each 
body region in patients above 8 years are 10% for head 
and neck, 20% for upper extremities, 30% for trunk 
and 40% for lower extremities; whereas in those less 
than 8 years, the proportions are 20% for head and 
neck, 20% for upper extremities, 30% for trunk and 
30% for lower extremities. The assessment of disease 
extent is by grading erythema (E), infiltration and    ⁄  or 
papulation (I), excoriation (Ex) and lichenification (L), 
each on a scale of 0-3. The algorithm for calculating 
the EASI uses, for each body region, the sum of the 
clinical sign scores (E + I + Ex + L) multiplied by the 
area, multiplied by the proportional factor. The total 
EASI score is the sum of the four body region scores. 
The EASI has a minimum score of 0 and a maximum 
of 72. EASI has been validated in several studies and 
has shown good reliability, consistency and sensitivity 
to change.[11-13] For analyzing the severity of disease, 
those cases with EASI score <6 were classified as 
having mild disease, those with EASI ≥6 and <18 as 
moderate and those with EASI ≥18 as having severe 
disease.

Statistical analysis
Data was analyzed by the software application 
Statistical Package for the Social Sciences 
software (SPSS) version 16.0 (IBM, NY). MRSA 
colonization was defined as cultures growing MRSA 
from at least one body site. Colonization with 

Table 1: Calculation of eczema area severity index score

Site Erythema 
(E)

Induration 
(I)

Excoriation 
(Ex)

Lichenifi cation 
(L)

A (E+I+Ex+L) B (A×proportional 
factor for the site 
of involvement)

C (B×proportional 
factor for the area 
of involvement)

Head E1 (0-3) I1 (0-3) Ex1 (0-3) L1 (0-3) A1 (E1+I1+Ex1+L1) B1 (A1x0.1) C1 (B1x0-6)
Upper limb E2 (0-3) I2 (0-3) Ex2 (0-3) L2 (0-3) A2 (E2+I2+Ex2+L2) B2 (A2x0.2) C2 (B2x0-6)
Trunk E3 (0-3) I3 (0-3) Ex3 (0-3) L3 (0-3) A3 (E3+I3+Ex3+L3) B3 (A3x0.3) C3 (B3x0-6)
Lower limb E4 (0-3) I4 (0-3) Ex4 (0-3) L4 (0-3) A4 (E4+I4+Ex4+L4) B4 (A4x0.4) C4 (B4x0-6)
EASI score=C1+C2+C3+C4. EASI: Eczema area severity index
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methicillin sensitive Staphylococcus aureus (MSSA) 
was defined as patients harboring MSSA alone, 
without MRSA isolation from any of the sites. EASI 
being a composite index, the difference between the 
mean EASI scores of MRSA and methicillin sensitive 
Staphylococcus aureus isolated patients were assessed 
by the non-parametric test, Mann-Whitney U, to 
ascertain any association with disease severity and 
the presence of MRSA. Further, patients were also 
categorized based on the presence/absence of other 
factors that could influence severity viz. early age of 
onset, food allergy, seasonal exacerbation, inadequate 
breast feeding and presence of Staphylococcus aureus 
and their mean EASI scores compared using the 
same test. Moreover, EASI score was categorized into 
mild, moderate and severe and the association of the 
score with the presence of methicillin resistant or 
sensitive Staphylococcus aureus was assessed by the 
Chi-square test. A ‘P’ value less than 0.05 was taken 
as significant in all cases.

RESULTSRESULTS

A total of 119 patients were enrolled in the study, all 
less than 12 years with the youngest patient being 
3 months old. The mean age of the subjects was 
3.5 years and females dominated with a female:male 
ratio of 1.47:1. The age and sex distribution of the 
sample population is presented in Table 2. Most of 
the children had an early onset of disease with 104 
(87.4) patients developing the disease during infancy. 
The mean age of onset was 1.07 years.

Of the 119 patients, 94 (79.0%) had a personal 
and/or family history of atopy, of which 30 had 
a personal history of atopy alone. As far as food 
allergies were concerned, 66.4% of our children had 
history of exacerbation of disease following intake 
of certain food items. Cow’s milk (26.9%) was the 
most common incriminated food item followed 
by egg (19.3%). A history of seasonal exacerbation 
was present in 40.3% patients, most commonly in 
winters. As many as 20 children within this cohort 
were living separately from their mothers who were 
working abroad, of whom 15 were breastfed for less 
than 4 months.

The disease severity in all cases was recorded by the 
EASI scoring system.[10] The majority, i.e., 72 (60.5%) 
patients, had moderate disease, whereas 28 (23.3%) 
had mild disease, and 19 (16.0%) had severe disease. 

The lowest score obtained was 3.6 and the highest, 
46.4 (median 8.3, interquartile range 4.5).

Staphylococcus aureus was isolated from the 
anterior nares in 92 (77.3%) and skin lesions in 
95 (79.8%) subjects, with 110 patients (92.4%) 
having Staphylococcus aureus positivity from at least 
one site. MRSA was isolated from 24 (20.2%) nasal 
smears and 29 (24.4%) skin smears. Total prevalence 
of MRSA in the study population was found to 
be 25.2% (30 out of 119 patients, 27.3% of the 
Staphylococcus aureus isolates) [Table 3]. Out of the 
30 patients from whom MRSA was isolated, 18 had 
known risk factors for healthcare associated-MRSA.[14] 
The prevalence of the major known risk factors for the 
presence of healthcare associated-MRSA among the 
study population is presented in Table 4. The other 
known risk factors, such as history of MRSA (nil), 
nonambulatory status (1 patient), requirement of 
chronic hemodialysis (nil), presence of a central 
venous catheter (nil), diabetes mellitus (nil), 
endotracheal intubation (1 patient), and household 
member with risk factors (6 patients), were seen in 
too small numbers to be assessed for significance.

On comparing the disease severity in the groups 
in whom MRSA and methicillin sensitive 
Staphylococcus aureus were isolated, it was found 
that patients in the former group had significantly 
higher disease severity (P < 0.01), Mann-Whitney 
U test: [Tables 5 and 6]). Other factors like early 
age of onset, history of food allergies, seasonal 
exacerbation or inadequate breast feeding did not 

Table 3: Prevalence of bacteria in skin and nasal smears

Bacteria 
isolated

Nasal 
smears (%)

Skin 
smears (%)

Either skin/nasal 
smear (%)

SA 92 (77.31) 95 (79.83) 110 (92.43)
MRSA 24 (20.16) 29 (24.36) 30 (25.21)
MSSA 68 (57.14) 66 (55.46) 80 (67.22)
SA: Staphylococcus aureus, MRSA: Methicillin-resistant 
Staphylococcus aureus, MSSA: Methicillin sensitive Staphylococcus aureus

Table 2: Demographic characteristics of the AD patients

Demographic 
characteristics

SA 
(n=110)

No SA 
(n=9)

MRSA 
(n=30)

MSSA 
(n=80)

P value

Male 42 6 9 33 0.28
Female 68 3 21 47
Age in years 
median (IQR)

2 (1.5-6) 2.5 (1.5-5) 2.5 (1.5-6) 2 (1.5-6)

SA: Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus, 
MSSA: Methicillin sensitive Staphylococcus aureus, IQR: Interquartile range
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seem to influence disease severity. Comparison of 
patients in whom Staphylococcus aureus was isolated 
with those in whom it was not, did not reveal any 

significant difference in disease severity [Table 5]. 
Despite detailed enquiries, no definite information 
regarding previous medications like topical steroids 
or calcineurin inhibitors was available in the majority 
due to a combination of poor record keeping and 
lack of awareness of the care-givers. Therefore, the 
association of these medications with disease severity 
could not be probed.

DISCUSSIONDISCUSSION

Staphylococcus aureus is a gram-positive bacterium 
that produces a remarkable array of cell-surface and 
secreted virulence factors which facilitate disease 
causation. The organism develops drug resistance 
at pace with the development of new antimicrobial 
agents.[15] The organism often colonizes atopic 
dermatitis-damaged skin and the anterior nares. It 
spreads from these sites to infect other body sites. It is 
likely that most of the patients with atopic dermatitis 
are colonized with Staphylococcus aureus.This could 
be the result of various host factors such as skin-barrier 
dysfunction and deficiency of human antimicrobial 
peptides. Our study reports a high degree (92.4%) 
of Staphylococcus aureus colonization among atopic 
dermatitis patients, which is consistent with previous 
reports.[16-18] The rather high rates of isolation could 
be explained by the fact that these subjects were not 
treated with antibiotics recently. However, contrary 
to prior reports, no significant difference in disease 
severity was found between patients in whom 
Staphylococcus aureus was isolated and those whom 
it was not. This was possibly because the latter group 
was too small for a statistically significant difference 
to be noted.

Previous studies on atopic dermatitis differ widely 
in the proportion of cases colonized with MRSA 
depending on the geographic location where the study 
was conducted. In the study done at the Children’s 
Hospital, Philadelphia, MRSA was isolated from 13% 
of the study population (16% of Staphylococcus aureus 
isolates)[6] while Chung et al., in Korea reported a 
13.9% prevalence of MRSA in atopic dermatitis (18.4% 
of Staphylococcus aureus isolates)[19] and Tang et al., 
in Taiwan, reported a 14.3% prevalence (30.8% 
of Staphylococcus aureus isolates).[20] The study 
conducted by Balma-Mena et al., in Toronto reported 
very low prevalence rates of 0.5%,[21] while that by Hill 
et al., in New Zealand reported a 2% prevalence.[22] 
Our finding of MRSA prevalence of 25.2% among the 
atopic dermatitis patients appears to be the highest so 

Table 4: Risk factors for health care associated-MRSA

Known risk 
factors

MRSA 
(n=30)

MSSA 
(n=80)

P value 0dds ratio

Previous history 
of hospitalization*

Yes 9 16 0.19 1.71 (0.66-4.45)
No 21 64

Health worker in 
house hold

Yes 7 27 0.20 0.6 (0.23-1.57)
No 23 53

Oral antibiotics**
Yes 14 21 0.03 2.46 (1.0-5.89)
No 16 59

Previous history 
of skin infection***

Yes 13 25 0.17 1.6 (0.71-3.98)
No 17 55

MRSA: Methicillin-resistant Staphylococcus aureus, MSSA: Methicillin 
sensitive Staphylococcus aureus, *Previous hospitalization was defi ned as 
admission to hospital in the last 6 months; **oral antibiotic use was defi ned 
as use within the last 6 months (excluding the previous 4 weeks); ***previous 
infection was defi ned as history of cellulitis, impetigo, boils, furuncles, or 
pustules bumps

Table 5: Association of different parameters with EASI score 
(Mann-Whitney U)

Parameter studied Frequency (N) Mean 
rank

P value

SA SA-110 60.16 0.86
No SA-9 58.06

MRSA MRSA-30 78.38 0.0001
MSSA-80 46.92

Age of onset <1 year-104 65.93 0.476
>1 year-15 59.14

History of food 
allergy

Food allergy present-75 59.85 0.949
No food allergy-44 60.26

History of inadequate 
breast feeding*

Inadequate breastfeeding-15 74.67 0.078
Adequate breast feeding-104 57.88

History of seasonal 
exacerbation

Seasonal exacerbation 
present-52

60.9 0.801

No seasonal exacerbation-67 59.3
SA: Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus, 
MSSA: Methicillin sensitive Staphylococcus aureus, *Inadequate breastfeeding 
was defi ned as the lack of breastfeeding till at least 4 months of age

Table 6: Association of EASI score and MRSA/
MSSA (Chi-square test)

EASI category MSSA MRSA Chi-square value P value
Mild (<6) 18 3 25.1 0.0001
Moderate (≥6–<18) 57 13
Severe (≥18) 5 14
MRSA: Methicillin-resistant Staphylococcus aureus, MSSA: Methicillin 
sensitive Staphylococcus aureus, EASI : Eczema area severity index
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far and is a cause for concern. Further studies on Indian 
subjects are required to see if this alarming result is 
consistent over different centres and geographical 
areas of our country.

As our study was conducted in an outpatient 
setting, most of the strains isolated were expected 
to be community-acquired MRSA. Community 
acquired-MRSA strains are known to have existed 
since about two decades but have recently emerged 
as important pathogens worldwide. They carry the 
resistance genes in the staphylococcal chromosomal 
cassette mec IVA, which is smaller and encodes 
genes for methicillin resistance alone rather than 
multiple antibiotic resistance as seen in healthcare 
associated-MRSA. Nonetheless, recently, there are 
reports of multiple antibiotic-resistant community 
acquired-MRSA strains emerging from Asia. Some 
studies report that the differentiation of community 
acquired-MRSA from healthcare associated-MRSA 
has now become indistinct with the crossing over 
of community acquired strains into the healthcare 
settings.[8] In our study, of the 30 patients from whom 
MRSA was isolated, 18 had risk factors associated 
with healthcare associated-MRSA. This underscores 
the need for specific laboratory delineation for proper 
identification of the strains, irrespective of the disease 
setting.

It is recognized that hospitalized patients with 
MRSA suffer from worse outcomes when compared 
to patients infected with methicillin sensitive 
Staphylococcus aureus. Among community 
acquired-MRSA strains, Panton-Valentine leukocidin is 
identified as the major virulence factor. This factor is 
absent in methicillin sensitive Staphylococcus aureus. 
It has been suggested that the production of 
inflammatory cytolysins and high level superantigens 
by community acquired-MRSA increases their ability 
to cause extensive atopic dermatitis.[18] We found a 
strong association between the presence of MRSA and 
increased severity of atopic dermatitis (P < 0.01), 
whereas other factors like early age of onset, food 
allergies, seasonal exacerbation or inadequate breast 
feeding were not associated with disease severity. This 
result corroborates the theoretical possibility of MRSA 
causing more severe forms of disease. Conversely, it may 
also be reasoned that increased disease severity could 
be a marker for MRSA as there is a greater probability 
of these patients being hospitalized previously.

This study had certain limitations; differentiation of 
MRSA strains as community acquired or healthcare 
associated could not be done. Further, this being 
an observational study, the possibility of bias 
being introduced by unforeseen factors cannot be 
discounted.

In conclusion, our study reports a high prevalence of 
MRSA in pediatric atopic dermatitis and we demonstrate 
for the first time, significantly increased disease 
severity in atopic dermatitis patients from whom MRSA 
was isolated. These findings may have significant 
implications on the therapy of atopic dermatitis in 
future. With more than a quarter of atopic dermatitis 
patients harboring MRSA in our study, we need to 
establish precise guidelines for prescribing antibiotics, 
both oral and topical, to prevent further development 
of resistant strains. The possibility of MRSA causing 
increased disease severity needs to be explored in depth 
using study designs with a larger sample size. This 
may further elucidate the disease pathogenesis as well 
as open new windows of opportunities in treatment, 
especially in refractory or resistant cases.
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