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ABSTRACT

Background: Atopic dermatitis is an inflammatory skin disorder.
Although it is not a life threatening condition, it may become
infected with microorganisms, especially in children.

Objectives: The aim of this study was to determine bacterial
colonisation in children with atopic dermatitis.

Methods: A total of 80 children were randomly included in this
study. Two swabs were taken from each child, one from the
eczematous skin lesion and the other from apparently healthy
skin, as a control. Bacteria were isolated and identified on the
basis of the colonial morphology, gram staining and the Vitek
System.

Results: The mean age of children in this study was 1.4 years,
with no gender difference (p=0.98) (n=80). A total of 240 bacterial
colonies were grown from atopic dermatitis lesions in contrast to
193 colonies from non-lesional skin. Gram-positive cocci were
found in 78 (97.5%) lesions and in 77 (96.2%) non-lesional skin.

INTRODUCTION

Atopic dermatitis (AD) is a chronic inflammatory pruritic skin
disease which affects children and adults, with an estimated 1-20%
worldwide prevalence [1]. Staphylococcus aureus is the leading
cause of the infection in AD patients and an antibacterial treatment
is beneficial in children [2]. Previous studies were conducted on
adult populations and few studies were carried out to determine
the colonising bacteria in children worldwide [3]. Furthermore, and
to the best of our knowledge, no studies were published on the
colonizing bacteria in children with AD in Saudi Arabia. The aim of
this study was to determine the bacterial colonisation in children
with atopic dermatitis.

METHODS

We conducted this cross-sectional, descriptive study after it
got approval from the Research and Ethical Committee of the
College of Medicine and the Deanship of Scientific Research,
Qassim University. It was carried in the Outpatients Clinics; Qassim
University affiliated hospitals, during the period from March 2, 2010
to February 29, 2011. We randomly selected 80 children with AD,
who were aged less than 14 years. Their parents signed written
consents after being informed about the study. The inclusion criteria
were children who fulfilled the criteria of Hanifin and Rajka [4]. By
using the SCORAD index, the severity of dermatitis was determined
and it was classified into mild (<15), moderate (between 15 and 40)
and severe (>40) [5]. Children who had immune system disease,
systemic infections, systemic heart and kidney or liver diseases
were excluded from the study. Children who were on steroids or any
immunosuppressive therapy in the past two weeks or on antibiotics
in the last four weeks were excluded, as well. We collected two skin
swabs from each subject; one from the AD lesion at the following

Staphylococci species were significantly detected in the lesions
than in the non-lesional skin. Ent. Faecalis, Ent. Faecium, Ent.
gallinarium and C. minutissium were significantly isolated from
lesions as compared to non-lesional skin, whereas C. xerosis
was insignificantly found to be more in the lesions (p=0.21).
Gram-negative bacteria were isolated from 7(8.8%) lesions,
but none were isolated from non-lesional skin. Recovered
species were Pantoea agglomerans, Enterobacter cloacae,
Chryseobacterium indologenes and Acinetobacter Iwoffii.

Conclusion: Atopic dermatitis in children is complicated with
streptococcal and gram—-negative bacterial colonisations and the
latter was correlated with the severity of the lesions. Enterococci
and Corynebacterium species were significant residents. S.
aureus remained the chief inhabitant. No causal relationship
could be established between the skin microbiota and atopic
dermatitis.
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sites: the face and the extensor and flexor surfaces of the knees
and the elbow. The second was from the non-lesional skin, which
was apparently healthy skin which was symmetrical to the target
lesion or 10 cm away from it, which we used as a control. Sterile
cotton-tipped swabs were saturated with brain heart infusion
broth (Oxoid). They were then collected after rolling twice over the
skin surface and were immediately transported to the laboratory.
They were cultured on blood agar base (Oxoid) and Mc Conkey'’s,
nutrient and mannitol salt agars and the plates were incubated at
37° C for 24-48 hours. The colonies were identified on the basis of
gram staining, their morphologies and the Vitek system (BioMerieux
12), an automated machine with incubation periods from 2 to 24
hours [6]. Measurements were registered hourly for 15 hours. Data
were entered and analysed into SPSS statistical software, version
16.0 (SPSS Inc., Chicago, IL, U.S.A. 2007). Pearson’s Chi-Square
test was used to assess the differences between bacterial isolates
between the lesional and non-lesional skin and a bivariate correlation
was done to assess the differences between lesion severity and
bacterial colonisation. A multiple regression was conducted for
predictors of atopic dermatitis severity. A p value of < 0.05 was
considered as statistically significant.

RESULTS

The total sample was 80 children with AD and a majority of them,
59(73.75%), were below 5 years of age. The age of the children
ranged from 9 months-14 years, with a mean of 1.4 years + 0.74
years. Male to female ratio was 3/1 however; the gender distribution
was insignificant (p=0.98). A total of 240 bacterial colonies were
grown from AD lesions of the 80 subjects in contrast to 193 from
non-lesional skin. Thirty—one species were recovered from lesions,
whereas non-lesional areas yielded 25. Gram—positive cocci were
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found in 97.5 % (78/80) of the lesions and in 96.25% (77/80) of
the non-lesional skin (p=0.001). Gram—positive bacilli and mixed
colonies (gram positive cocci and bacill) were seen more in lesions
than in non-lesional areas. Gram-positive cocci were recovered
from both lesion and non-lesion in 77 (96.25%) patients, and in one
patient (1.25%), from the lesion alone. Two (2.5%) patients showed
no growth in either lesion or non-lesional skin.

Staphylococcal species were significantly detected in lesional than
in the non-lesional skin. [Table/Fig-1] shows the most recovered
species. The difference between lesional and non-lesional skin was
statistically insignificant regarding S. simulans, S. scurii, S. capitis,
S. xylosus and S. cohnii. As shown in [Table/Fig-1], S. epidermidis
was found to be insignificantly (p=0.07) present in the non-lesional
skin.

Bacterial species Percent colonisation of skin p value
lesion | Non-lesion
Staphylococci
S. epidermidis 42.5 58.8 0.07
S. aureus 37.5 15 0.007
S. hemolyticus 37.5 21.2 0.004
S. auricularis 23.8 175 0.003
S. warneri 21.2 13.8 0
S. hominis 18.8 20 0.009
S. simulans 15 0 0.281
S. scurii 11.2 6.2 0.095
S. capitis 7.5 125 0.161
S. saprophyticus 6.2 7.5 0.33
S. xylosis 6.2 10 0.76
S. cohnii 3.8 6.2 0.178
S. lentus 2.5 0 -
Streptococci
S. bovis 3.8 1.2 0.03
S. agalactae 2.5 6.2 0.001
S. viridians 2.5 1.2 0.02
S. pneumonia 1.2 1.2 1
S. salivarius 0 2.5
S. acidominimus 0 1.2
Enterococci
Ent.faecalis 16.2 17.5 0.001
Ent. faecium 6.2 7.5 0.002
Ent.gallinarium 2.5 0 -
Corynbacteriae
C. xerosis 125 8.8 0.21
C. minutissimum 3.8 1.2 0

[Table/Fig-1]: Percent distribution of bacterial species colonizing

lesional and nonlesional skin of children with atopic dermatitis in the
study (N=80).

Streptococci colonised 10% of both lesional and non-lesional skin.
These was S. bovis, which was grown from 3(3.8%) lesions, and
1(1.2%) non-lesion; S. agalactiae was seen more in non-lesional
skin 3 (3.8%) than in lesions; 2 (2.5%); (p=0.001). S. viridians, S.
acidominimus and S. salivarius were isolated only from non-lesions.
S. pnemoniae was equally found in both lesional and non-lesional
skin, but this finding was statistically insignificant (p>0.05).

Ent. gallinarium was isolated only from lesions, whereas Ent. Faecalis
and Ent. Faecium were isolated from both lesional and non-lesional
skin. Other gram-positive bacilli isolates were Corynebacterium
xerosis and Corynbacterium minutissimum, which were recovered
from 10 (12.5%) and 3 (3.8%) lesions and 7(8.8%) and 1(1.2%) non-
lesional skin respectively.

Four gram-negative bacterial species were grown from 7 (8.8%) AD
lesions, but none were recovered from non-lesional skin. Pantoea
agglomerans was grown from 3 (3.8%) lesions and Enterobacter
cloacae was grown from 2 (2.4%) lesions. Acinetobacter iwoffii
and Chryseobacterium indologenes each was grown from 1 (1.2%)
lesion.

Based on the SCORAD index for severity of dermatitis [5], gram-
negative bacteria were isolated from lesions, which were either
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moderate or severe, but none were isolated from mild lesions (p
< 0.0001). Severity of atopic dermatitis was negatively correlated
with colonisation of gram-negative bacilli (r = 0.5, p=0.001).
However, there was no correlation between gram—positive bacterial
colonisation and the severity of AD lesions (p >0.05). A logistic
regression was conducted to determine as to what impact the
3 variables; gram-negative bacilli, gram-positive cocci and gram-—
positive bacilli lesion—colonisation, as predictors, had on the severity
of dermatitis (as mild or moderate) as an outcome. None of the
colonisations were found to be a predictor of severity of AD lesions
(OR was0.04, 3.9, 0.26; 95% CI 0.08-2.09, 0.23-67.9, 0.08-2.09
and p values were >0.05) respectively.

DISCUSSION

In the present study, bacterial colonies were isolated from 97.5 %
(78/80) AD lesions in children and 96% (77/80) no-lesional skin.
Gong et al., [3] reported even lower values. This difference might
be due to different age groups. A lower positive culture rate was
demonstrated by Farajzadeh et al., [7] in 74% of lesions in children
with AD. However, their results were not controlled by healthy skin
in the same subjects as in ours. The reason for the high percentage
of colonisation in our study could be attributed to the AD lesions in
those children.

In this study, S. aureus colonisation in AD lesions was high
compared to that in non-lesional skin (38% compared to 15%) and
the difference was highly significant (y2 =8.47, p=0.007). This result
was in line with what was reported by Gong et al., [3] However
Guzik et al., [8] accounted S. aureus in all their 34 patients and in
nine (26%) uninvolved skin. High colonisation of the healthy skin
could, possibly be due to contamination from AD skin.

We isolated 13 species of coagulase-negative in this study. In our
patients, colonisation was found to be more in the lesional skin. A
similar result was obtained by Hoeger et al., [9]. Their isolation from
the exposed areas of the body may be due to matters of hygiene,
but whether they were related to AD or not, may need further
elucidation to find out.

Streptococci are rarely seen on normal skin, especially B-haemolytic
Streptococci [10]. The finding of almost a 10% Streptococcal
colonisation in both healthy and AD skin even in the absence of
overt infection, in this study, could be due to contamination from the
AD lesions. While we did not specifically address the cause/effect
factor, our results did not support the rare existence of Streptococci
in healthy or uncomplicated AD skin, nor did a previous report do
it.

Two gram positive bacilli, namely, C. xerosis and C. minutissimum
were isolated in both lesional and non-lesional skin, in this study,
with no significant difference. These strains normally colonize
areas of the skin which are rich in lipids or sebum, such as the
axilae [11]. Enterococci were isolated from both lesional and
non-lesional skin in this study. Yet, they are not known as a part
of the normal microflora of the human skin. However, Hardis and
Wiley [12], reported their recovery from the oral cavity with an
increased carriage rate in hospitalized patients. The Enterococcal
colonisation of atopic dermatitis in this study needs further
substantiation.

Gram-negative organisms are uncommon as a part of the normal
skin flora, other than transient residents of the skin [13]. This was
proved true for the non-lesional skin in this study, but the finding of an
8.7% colonisation of atopic dermatitis in our sample has not been, to
the best of our knowledge, reported before. However, patients were
investigated only once during this study; thus, no overall conclusion
can be reached as to the rate of persistence in contrast to transient
skin carriage. We recommend that multiple samples be collected,
to prove or refute the persistence of colonisation of gram negative
bacilli. The commonest genus which is known to inhabit skin is
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Acinetobacter, where it was found in 40-50% of normal individuals.
Seifert et al., [14] documented Acinetobacter chiefly in the axillag,
the perineum and in the antecubital fossa and not in the dry, exposed
areas of the skin, as in our sample. A. Iwoffii was the only species of
the genus, Acinetobacter, which was recovered from AD lesions in
this study. No similar report was found to describe the colonisation
by A. Iwoffii in children with atopic dermatitis; however, Scheinfeld,
[15] reported a case of a child with severe AD and a pathogenic
infection with Acinetobacter species, especially A. Iwoffii. AD may
be thought of as a cause of such a colonisation, but its role in the
aetiology needs confirmatory studies.

The gram negative organism which was most frequently recovered
in this study was Pantoea agglomerans, where it was grown
from 3.8% AD lesions. It is a member of Enterobacteriacae, that
inhabits plants, soil and water. Such species include bacteria which
are commensals and pathogens of animals and humans, as was
reported by Gavini et al., [16]. It is a known cause of septic arthritis
following a thorn injury [17]. Its isolation from AD lesions in this study
has not been, to the best of our knowledge, reported before.

Enterobacter cloacae is known as animportant nosocomial pathogen
which causes up to 5% of the hospital-acquired septicaemia [18].
However, it has not been reported as a colonizing agent, either in
atopic dermatitis or as a part of normal skin flora.

The SENTRY Antimicrobial Surveillance Program, [19] isolated C.
meningosepticum and C. indologenes which are commonly among
the elderly; we isolated these two species from our patients who
had no evidence of an infection.

Gram-positive bacteria were found to have no effect on the severity
of dermatitis, in this study. However, the effect of gram positive
cocci, especially S. aureus, on the disease severity was reported
by Breuer et al., [20] to be more conspicuous in patients with an
initial SCORAD of 50, on starting treatment. However, the highest
SCORAD record in the subjects of this study was 46.

Owing to their isolation from moderate and severe lesions and none
from mild lesions and the negative correlation with the severity of
AD, the colonisation of gram-negative bacili may be a factor in the
exacerbation of these lesions. However, a causative relationship
could not be established in this study.

CONCLUSION

In this study, it appeared that atopic dermatitis in children was
complicated with Streptococcal and Gram-negative bacterial
colonisation and the latter was correlated with the severity of the
lesions. Enterococci and Corynebacterium species were significant
residents. S. aureus remained the chief inhabitant. No causal
relationship could be established between the skin microbiota and
atopic dermatitis.

ACKNOWLEDGEMENT

We would like to thank the Deanship of Scientific Research, Qassim
University, for approving and funding this study. Our sincere gratitude

www.jcdr.net

goes for Mr. Ibrahim Hassan for the preparation and culture of the
samples in the College of Medicine Microbiology Laboratory.

REFERENCES

[1] Akdis CA, Akdis M, Bieber T, Bindslev-densen C, Boguniewicz M, Eigenmann
P, et al. Diagnosis and treatment of atopic dermatitis in children and adults:
European Academy of Allergology and Clinical Immunology/American Academy
of Allergy, Asthma and Immunology/PRACTALL Consensus Report. J Allergy Clin
Immunol. 2006;118(1):152-69.

Lomholt H, Andersen K E, Kilians M. Staphylococcus aureus clonal
dynamics and virulence factors in children with atopic dermatitis.
J Invest Dermatol. 2005;25:977-82.

Gong JQ, Lin L, Lin T, Hao F, Zeng FQ, Bi ZG, et al. Skin colonisation by
staphylococcus aureus in patients with eczema and atopic dermatitis and relevant
combined topical therapy: a double blind multicentre randomized controlled trial.
Br J Dermatol. 2006;155:680-87.

Hanifin J A., Rajka G. Diagnostic feature of atopic dermatitis. Acta Dermato
Venerologica, 92 (supply), 1980; 44-47.

Stalder JF, Taieb A. Severity Scoring of Atopic Dermatitis: The SCORAD Index.
Dermatology. 1993;186:23-31. PMID 8435513.
Vitek® Microbiology Reference Manual, Liaison, appendix F: method for
determining duplicate isolates for Data Trac Reports [pamphlet]. BioMerieux
2004;12.

Farajzadeh S, Rahmana Z, Kamyabi Z, Ghavidel B. Bacterial colonisation and
antibiotic resistance in children with atopic dermatitis. DOJ. [internet]. July
2008 [cited 2012 Dec19];14(7):21 Available from: http://dermatology-s10.cdlib.
org/147/letter/bacterial_colonisation/farajzadeh.html.

Guzik TJ, Bzowska M, Kasprowicz A, Czerniawska-Mysik G, Wéjcik K, Szmyd
D, et al. Persistent skin colonisation with Staphylococcus aureus in atopic
dermatitis: relationship to clinical and immunological parameters. Clin Exp Allergy.
2005;35:448-55.

Hoeger HP, Lenz W, Boutonniere A. staphylococcal skin colonisation in children
with atopic dermatitis: Prevalence, Persistence and transmission of toxigenic and
nontoxigenic strains. J infect Dis. 1992; 165:1064-68.
[10] Rudolf R, James WD. Microbiology of the skin: Resident flora, ecology, infection.

J A A Dermatol. 1989;20(3):367-90.

[2

[3

[4

[5

[6

[7

[8

[9

[11] Chiller K, Selkin BA, Murakawa GJ. Skin microflora and bacterial
infections of the skin. J Investig Dermatol Sym Proc. 2001;6(3):
170-74.

[12] Hardie JM, Whiley R A. Classification and overview of the genera Streptococcus
and Enterococcus. J Appl Microbiol. 1997; 83, 1S-11S.

[13] Feigin RD, Cherry JD. Textbook of pediatric infectious diseases. 5" ed.
Philadelphia, London: W. B. Saunders; 20083.

[14] Seifert H, Dijkshoorn L, Gerner-Smidt P, Pelzer N, Tjernberg |, Vaneechoutte M.
Distribution of Acinetobacter species on human skin: comparison of phenotypic
and genotypic identification methods. J Clin Microbiol. 1997;35:2819-25.

[15] Scheinfeld N. Superinfection of Eczema with Multiple Acinetobacter Species.
Acta Derm Venereol. 2003;83(2):143.

[16] Gavini F, Mergaert J, Beji A, Mielcarek C, Izard D, Kersters K, et al. Transfer of
Enterobacter agglomerans (Beijerinck 1888) Ewing and Fife 1972 to Pantoea gen.
nov. as Pantoea agglomerans comb. nov. and description of Pantoea dispersa
sp. nov. Int J Syst Bacteriol. 1989;39:337-45.

[17] Kratz A, Greenberg D, Barki Y, Cohen E, Lifshitz M. Pantoea agglomerans as
a cause of septic arthritis after palm tree thorn injury; case report and literature
review. Arch Dis Child. 20083;88:542-544.

[18] Fernandez-Baca V, Ballesteros F, Hervas JA, et al. Molecular epidemiological
typing of Enterobacter cloacae isolates from a neonatal intensive care unit: A
three-year prospective study. J Hosp Infect. 2001;49:173-82.

[19] Kirby JT, Sader HS, Walsh TR, Jones RN. Antimicrobial susceptibility
and Epidemiology of a Worldwide Collection of Chryseobacterium
spp.: Report from the SENTRY Antimicrobial Surveillance Program (1997-2001).
J Clin Microbiol. 2004;42(1):445-48.

[20] Breuer K, Haussler S, Kapp A. Werfel T. Staphylococcus aureus colonizing
features and influence of an antibacterial treatment in adults with atopic dermatitis.
Br J Dermatol. 2002;147:55-61.

PARTICULARS OF CONTRIBUTORS:

SRR

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Jalal Ali Bilal,

Department of Paediatrics, College of Medicine, Qassim University, Buraidah, KSA. PO Box 6655, Postal code 51452,

E-mail: jalalbilal@qumed.edu.sa

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Department of Paediatrics, College of Medicine, Qassim University, Buraydah, Saudi Arabia.

Department of Medical Laboratories, College of Applied Medical Sciences, Qassim University, Buraydah, Saudi Arabia.
Department of Dermatology, College of Medicine, Qassim University, Buraydah, Saudi Arabia.

Department of Dermatology, College of Medicine, Qassim University, Buraydah, Saudi Arabia.

Department of Dermatology, College of Medicine, Qassim University, Buraydah, Saudi Arabia.

Department of Dermatology, College of Medicine, Qassim University, Buraydah, Saudi Arabia

Date of Submission: Dec 23, 2012
Date of Peer Review: May 15, 2013
Date of Acceptance: May 29, 2013

Date of Publishing: Sept 10, 2013

Journal of Clinical and Diagnostic Research. 2013 Sept, Vol-7(9): 1968-1970



