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ABSTRACT
Background : Atopic dermatitis or Atopic Eczema(AE) is a chronic, inflammatory skin 

disease which usually develops in early stage of life (childhood). In spite of the inten-
sive investigations, the causes of Atopic Eczema still unclear, but are more likely to be 
multifactorial in nature. The interaction between environmental factors and genetic-
factor seem to play a key role in the progression of disease. This study aimed to de-
termine the prevalence of secondary bacterial infections associated with Eczema  and 
the antibiograms of the most common bacterial isolates toward available commercial 
antibiotics.  

Patients and Methods: Swabs were taken from the affected patients  with Eczema. 
Specimens were examined microscopically as soon as possible (within one hour) by 
direct Gram-stained smears and indirectly by cultivation aerobically using suitable cul-
ture media. Bacterial isolates were diagnosed and confirmed using suitable diagnostic 
techniques. The antibiotics susceptibility was determined by the Kirby Bauer Disc dif-
fusion method and the results were interpreted according to the Clinical and Labora-
tory Standards Institute (CLSI) guidelines2018.

Results: A total of 44 bacterial isolates were isolated from 55 patients affected with 
Eczema during a period from August to December 2019. Staphylococcus epidermid-
is took the first rank of isolation 18 (40.9%) fallowed by Staphylococcus aureus (14, 
31.8%), Klebisella pneumonia (7, 15.9%), Pseudomonas aeruginosa (4, 9.1%) and Proteus 
spp (1, 2.3%). 

Conclusion: Gram-positive bacteria including Staphylococcus epidermidis and 
Staphylococcus aureus appeared to be the most bacterial agent that caused secondary 
bacterial infection with Eczema. 
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الخلاصة :

التهاب الجلد التأتبي أو الأكزيما التأتبية )AE( هو مرض جلدي مزمن يتطور عادة في مرحلة مبكرة من 
الحياة )الطفولة(. على الرغم من التحقيقات المكثفة ، لا تزال أسباب الأكزيما الأتوبية غير واضحة، ولكن 
من المرجح أن تكون متعددة العوامل في طبيعتها. يبدو أن التفاعل بين العوامل البيئية والعامل الوراثي 
يلعب دورًا رئيسيًا في تطور المرض. هدفت هذه الدراسة إلى تحديد مدى انتشار العدوى البكتيرية الثانوية 
المصاحبة للإكزيما والمضادات الحيوية للعزلات البكتيرية الأكثر شيوعًا تجاه المضادات الحيوية التجارية 

المتاحة.
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Introduction 
Atopic dermatitis (AE atopic eczema) is 

a chronic, relapsing, pruritic, inflammato-
ry eczematous eruption that usually begin 
in early stage of life. The factors respon-
sible  of disease remain unclear, but may 
be due to multifactorial reasons in nature 
including genetic, socioeconomic, and en-
vironmental factors(1).  In the last years, 
the prevalence of Atopic dermatitis is in-
creased and the reason for this is still not 
clear(2). Some studies were suggest that 
environmental factors influence the in-
crease in the prevalence of AE. Small fam-
ily size, increased income, education, mi-
gration from rural to urban environments, 
and increased use of antibiotics may all be 
associated with the rise in AE(3). Recent 
reports demonstrated that indoor air pol-
lution, outdoor exposure to allergens and 
environmental tobacco smoke are con-
sidered to be some of the environmental 
factors(4) (5) . However, the association 
between serum vitamin D levels or obesity 
and AE has still been controversial(5). AE 
is a major global public health problem, 
affecting 1%-20% of people worldwide. 
The prevalence of AE in adults is about 
1%-3%, and 10%-20%, in children(6)(7). 
AE is the most common form of eczema 
in childhood. Since 1960s, the prevalence 
of AE has increased more than 3-fold(8). 
The reasons for the rising prevalence are 
as yet unclear. We suggest that the basis 
for this increase in prevalence, as well as 
the causes of AE, involve an interaction 
between genetic and environmental fac-
tors(9). The prevalence of AE is steadily in-
creasing, currently ranging 1%-20% of the 
general population. AE may be caused by 
genetic factors and may be influenced by 
environmental factors. Most AE patients 
have a chronic, relapsing disease course 

characterized by remission and intermit-
tent flares. Therefore, controlling symp-
toms of chronic AE is still challenging (9).

Materials and Methods
Samples collection, Isolation, and Identi-

fication
Sixty skin swabs were collected from 

patients affected with Eczema from both 
sexes.  Patients were attending to Ramadi 
Teaching Hospital and  Private Clinics of 
Dermatology in Ramadi City , west of Iraq 
during the period extended from August 
to December 2019.  Initial identification of 
the bacterial isolates was done on blood 
agar, MacConkey agar, mannitol salt agar 
and cetrimide agar (Oxoid, Himedia). Bio-
chemical identification of isolates was car-
ried out by different biochemical test in-
clude catalase and oxidase test, IMVC test, 
KIA test. The diagnosis was confirmed by 
using VITEK 2 system.

Antimicrobial susceptibility test
12 commercial common antibiotics in-

cluding β-Lactam group, aminoglycoside 
group, monobactam group, and quino-
lones group had been tested to determine 
the sensitivity of the two most common 
bacterial isolates by Kirby Bauer disc dif-
fusion method.  Suspensions of the iso-
lates (0.5 McFarland turbidity standard) 
were prepared and inoculated on Muel-
ler Hinton Agar (MHA) plates. Antibiotic 
discs were applied on the plates. The incu-
bation was done at the temperature 37°C  
in aerobic conditions for18-24 hours(10). 
The results were interpreted according 
to the Clinical and Laboratory Standards 
Institute (CLSI) guidelines 2018. The ine-
hibition zones were controlled with the 
reference Escherichia coli ATCC10536 and 
Pseudomonas aeruginosa ATCC154427.
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Results 
Sex and age
Fifty five skin swabs were collected 

from patient admitted to Consulting Clinic 
in Ramadi Teaching Hospital and Derma-
tology private clinics in Ramadi city. The 
specimen  were randomly collected and 
examined for diagnosing of  the second-
ary bacterial infection companion to Ec-
zema. A total  (n=23, 41.8 %)  represented 
skin swabs from males and ( n=32 , 58.2%) 
skin swabs from females.

Isolation and Identification of bacterial 
isolates

The preliminary cultural diagnosis was 
done on blood agar, MacConkey agar, man-
nitol salt agar and cetrimide agar. The di-
agnosis was confirmed by using the VITEK 
2 system. From a total 55 swabs, thirty 
nine 39 swab were showing positive bac-
terial growth and 16 swab showed nega-
tive bacterial culture. The total number of 
bacterial isolates was (44), thirty four (34) 
of them were isolated as single bacterial 
isolates, while the rest (5) were showing 
mixed bacterial isolation (figure 1).

Figure(1): Schematic diagram shows the num-
ber of the bacterial isolates obtained from 39 

skin swab gave positive bacterial culture.

Table 1 : 
pattern of infection in mixed culture. 

Isolates Number 
of cases Percentage

S.epidermidis +  
S.aureus 2 40%

S.epidermidis +  
Proteus 1 20%

S.epidermidis + 
K.pneumonia 1 20%

S.epidermidis +  
P.aeruginosa 1 20%

 
In this study, gram-positive bacteria 

were the predominant agents companion 
to Eczema with rate 72.7%, while gram-
negative bacteria caused secondary infec-
tion associated with Eczema with low rate 
27.3% (figure2). Staphylococcus epider-
midis took the first rank of isolation (18, 
40.9%) fallowed by staphylococcus au-
reus (14, 31.8%), Klebsiella pneumonia (7, 
15.9%), Pseudomonas aeruginosa (4, 9.1%) 
and Proteus spp (1, 2.3%). Most of isolates 
were isolated from lesions on hands and 
legs. 

Figure (2): 
Rate of Gram-positive &Gram-negative  
bacteria obtained from the skin swabs.
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Antibiotic sensitivity :
Staphylococcus epidermidis :

Eighteen isolates of  s.epidermidis 
tested to determine their sensitivity to 
12 commercial common antibiotics. Im-
penem , Amikacin, Amoxicillin/clav, Cipro-
floxacin, Gentamicin and Amoxicillin were 
very effective against S.epidermidis. Peni-
cillin and Cefixime showed very low activ-
ity against S.epidermidis (figure 4).

Staphylococcus aureus:
Fourteen isolates of  Staph. aureus 

tested to determine their sensitivity to-
ward 12 antibiotic. The majority of isolates 
were sensitive to Amikacin, Impenem, Cip-
rofloxacin  and Gentamicin. On the other 
hand,  Azteronam, Ceftriaxone, Amoxicil-
lin, Amoxicillin/clav, Penicillin, Cefixime, 
Ceftazidime and Metronidazole (Figure 5).

Figure 3: Rate of bacterial species isolated from the skin swabs.

Figure 4: Antibiogram of S. epidermidis against 12 antibiotics.
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Discussion :
Clinicians have long since been aware 

that bacteria and other microorganisms 
that play a role in the etiology of atop-
ic dermatitis. The result showed high 
rate of colonization with S.aureus and 
S.epidermidis which considered as skin 
micro biota. The immunological profile of 
atopy considered as very important fac-
tor that favor the colonization by Staph-
ylococcus aureus and the other bacteria 
which are found in most patients with 
atopic dermatitis, even in the absence of 
skin lesions. Clinical symptom of impetigi-
nization such as crusting, weeping, peri-
auricular fissuration or small superficial 
pustules are a clinical indicator of second-
ary infected dermatitis that the numbers 
of S. aureus may be increased (11).  The 
high rate of cutaneous colonization with 
Gram positive bacteria especially S.aureus 
and S.epidermidis may be due to the de-
fects in innate and an adaptive immuni-
ty(12). However, recent research that has 
focused on the role of S. aureus in atopic 
dermatitis, offers a reversed perspective, 
by presenting evidence that the underly-
ing pathology of atopic dermatitis, i.e. an 

alteration of the skin barrier and inflam-
mation of the upper dermis, depends it-
self on the presence of an infectious pro-
cess(11).

Reference
1.  Bieber T, Novak N. Pathogenesis of atop-

ic dermatitis: new developments. Curr 
Allergy Asthma Rep. 2009;9(4):291–4. 

2.  Asher MI, Montefort S, Björkstén B, Lai 
CKW, Strachan DP, Weiland SK, et al. 
Worldwide time trends in the preva-
lence of symptoms of asthma, allergic 
rhinoconjunctivitis, and eczema in child-
hood: ISAAC Phases One and Three re-
peat multicountry cross-sectional sur-
veys. Lancet. 2006;368(9537):733–43. 

3.  Von Mutius E. Gene-environment inter-
actions in asthma. J Allergy Clin Immu-
nol. 2009;123(1):3–11. 

4.  Lee JH, Lee HS, Park MR, Lee SW, Kim 
EH, Cho JB, et al. Relationship between 
indoor air pollutant levels and residen-
tial environment in children with atopic 
dermatitis. Allergy Asthma Immunol 
Res. 2014;6(6):517–24. 

5.  Pyun BY. Natural history and risk factors 
of atopic dermatitis in children. Allergy 
Asthma Immunol Res. 2015;7(2):101–5. 

Figure-5  Antibiogram of S. aureus against 12 antibiotics.

Journal of Education and Scientific Studies Chemistry
JESCS Vol .17,  No.  5 ,  May 2021 ,  ISSN 2413 -  4759



106

6.  Diepgen TL. Is the prevalence of atopic 
dermatitis increasing. Atopic Dermat 
Epidemiol Causes Prev Atopic Eczema 
New York Cambridge Univ Pr. 2000;96–
112. 

7.  Odhiambo JA, Williams HC, Clayton TO, 
Robertson CF, Asher MI, Group IPTS. 
Global variations in prevalence of ec-
zema symptoms in children from ISAAC 
Phase Three. J Allergy Clin Immunol. 
2009;124(6):1251–8. 

8.  Saito H. Much atopy about the skin: ge-
nome-wide molecular analysis of atop-
ic eczema. Int Arch Allergy Immunol. 
2005;137(4):319–25. 

9.  Lee JH, Son SW, Cho SH. A comprehen-
sive review of the treatment of atopic 
eczema. Allergy Asthma Immunol Res. 
2016;8(3):181–90. 

10.  Rao U V, Rao V. Protease and urease pro-
duction during utilization of diesel by 
fluorescent Pseudomonas species iso-
lated from local soil. Iran J Microbiol. 
2009;1(3):23–30. 

11.  Lübbe J. Secondary infections in pa-
tients with atopic dermatitis. Am J Clin 
Dermatol. 2003;4(9):641–54. 

12.  Darsow U, Wollenberg A, Simon D, Taïeb 
A, Werfel T, Oranje A, et al. Difficult to 
control atopic dermatitis. World Allergy 
Organ J. 2013;6(1):1. 

Study of aerobic agents that causes secondary infection associated
.............................. Mohammed A. Al.Fahadawi   ,   Asmaa I. Al.Ajeel   ,    Abdullah S.-Hasan   ,   Maysaa I. Al,Zubaidi


