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Bacteriological profile in atopic dermatitis: comparison between normal and lesional skin 
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	Abstract
	Objective To evaluate the bacteriological profile and to compare the bacteriological profile between normal and lesional skin in patients of atopic dermatitis.

Patients and methods Fifty patients of atopic dermatitis according to clinical criteria of Hanifin and Rajka were selected. Swabs for culture and sensitivity were taken from normal and lesional skin and culture and sensitivity done to know the bacteriological profile in each case.

Results Cultures were positive in 96% of lesional and 58% from the non-lesional swabs. In the swabs taken from lesional skin, Staphylococcus aureus was isolated from 42% of the samples, followed by Staph epidermidis from 12% of the swabs. Streptococci were isolated from 8% cases, followed by Pseudomonas, both Staph.+ Strepto and diphtheroids and yeast cells from 6% cases each. Enterococcus and Klebsiella were found in 4% each, Proteus, Escherichia coli, E. coli + Enterococcus and Staph. + Enterococcus in 2% cases each. 4% of the samples did not show growth of any microbe.
Among the swabs taken from non-lesional skin, 42% cases did not show growth of any microbe. Staph epidermidis was isolated from 30% cases, followed by Staph aureus from 22% cases and diphtheroids and yeast cells from 6% of the cases.

Conclusion Staphylococcus aureus is the predominant organism in lesional skin, followed by coagulase negative staphylococci in both lesional and non-lesional skin in atopic patients. The isolates showed maximum sensitivity to amikacin, ampicillin and gentamicin upon antibiotic sensitivity testing.
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Introduction
Atopic dermatitis (AD) is a chronic, pruritic eczematous disease that nearly always begins in infancy and childhood and follows a remitting/ flaring course that may continue throughout life. It develops as a result of a complex interrelationship of environmental, immunologic, genetic and pharmacologic factors. It may be exacerbated by infection, psychological stress, seasonal or climate changes, irritants, and allergens.1 The rapid rise in prevalence of AD is thought to be primarily related to changes in our environment. A number of factors can trigger AD, including irritants foods, aerollergens, and infection.2
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)Atopic dermatitis is associated with disruption of the normal skin barrier and increased colonization by pathogenic organisms, both bacterial and fungal. These patients also have increased colonization of Staphylococcus aureus on normal skin in the absence of active disease. Secondary infection of eczematous lesions also occurs by various organisms.
This study was conducted in the dermatology outpatient clinic of a tertiary care institution in North India to evaluate the bacteriological profile and to compare the bacteriological profile between normal and lesional skin in patients of atopic dermatitis.
Patients and methods
Fifty patients of atopic dermatitis attending the dermatology OPD were selected according to clinical criteria of Hanifin and Rajka. A complete history and systemic and mucocutaneous examination was carried out in each case. Swabs for culture and sensitivity were taken from lesional and non-lesional skin and culture and sensitivity done to know the bacteriological profile in each case.
Results
The demographic profile of the patients is as shown in Table 1. In the present study, 52% patients were males and 48% were females. Maximum number of patients (66%) was in the age group of 0-5 years, 18% in age group of 5-10 years, and 8% in 10-15 years age group. Urban patients were in the majority (68%).
Cultures were positive in 96% of lesional and 58% from the non-lesional swabs. The type and percentage of the various organisms isolated after culture and sensitivity are as shown in Table 2. In the swabs taken from lesional skin, Staphylococcus aureus was isolated from 46% (23) of the samples, followed by Staph epidermidis from 16% of the swabs. Out of the 23 Staph aureus, 13 were MRSA (methicillin-resistant Staph aureus) and 10 were MSSA (Methicillin-sensitive Staph aureus). All coagulase negative     Staphylococci    were    methicillin-
Table 1 Demographic profile of study cases (n=50)
	Demographic feature
	N (%)

	Gender
	

	Male
	26 (52)

	Female
	24 (48)

	Age (years)
	

	<5
	33 (66)

	5-10
	9 (18)

	10-15
	4 (8)

	15-20
	2 (4)

	>20
	2 (4)

	Rural/ Urban
	

	Rural
	16 (32)

	Urban
	34 (68)

	Family/personal history of atopy
	

	Yes
	24 (48)

	No
	26

	Seasonal variation
	

	More in summer
	10 (20)

	More in winter
	11 (22)

	Change of season
	7 (14)

	No
	22 (44)



Table 2 Frequency of different organisms isolated from lesional and non-lesional skin (n=60).
	Organism isolated
	Lesional skin
	Non-lesional skin

	Staph aureus
	23 (46)
	11 (22)

	Staph epidermidis
	8 (16)
	15 (30)

	Pseudomonas 
	3 (6)
	0 (0)

	Diphtheroids and yeast cells
	3 (6)
	3 (6)

	Streptococcus
	2 (4)
	0 (0)

	Enterococcus
	2 (4)
	0 (0)

	Staph. + Streptococci
	1 (2)
	0 (0)

	Staph +Enterococcus
	1 (2)
	0 (0)

	Klebsiella
	2 (4)
	0 (0)

	Proteus
	1 (2)
	0 (0)

	Escherichia coli
	1 (2)
	0 (0)

	E. coli + Enterococcus
	1 (2)
	0 (0)

	No growth
	2 (4)
	21 (42)


p >0.05 (not significant)
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Figure 1 Culture plate showing growth of Staphylococcus aureus.

Table 3 Antibiotic sensitivity and resistance patterns of the organisms isolated (n=50).
	Antibiotic 
tested
	Staph.
aureus
n (%)
MS(17)
MR(17) 
	Staph .
Cog –ve
n (%)
MS (23)
	Strepto-
coccus (2)
n (%)
	Entero-
coccus (2) n (%)
	Staph. 
Cog. 
– ve +
Strepto (1) n(%)
	Staph +
Entero-
coccus (1) 
n(%)
	Klebsiella (2) 
n (%)
	Proteus (1) 
n (%)
	E. coli (1) 
n (%)
	E. coli
+ Entero (1) 
n (%)

	Ampicillin
	S 12
(70.58)
	S 5
(29.41)
	S 14
(60.86)
	S 2
(100)
	S 2
(100)
	S 1
(100)
	S 1
(100)
	NT
	NT
	NT
	NT

	Erythromycin
	S 11
(64.70)
	S 10
(58.82)
	S 12
(52.17)
	S 2
(100)
	S 1
(50)
	NT
	S 1
(100)
	NT
	NT
	NT
	NT

	Cephalexin
	S 12
(70.58)
	S 8
(47.05)
	S 15
(65.21)
	S 2
(100)
	NT
	S 1
(100)
	NT
	S 1
(50)
	NT
	NT
	NT

	Gentamicin
	S 13
(76.47)
	S 14
(82.35)
	S 14
(60.86)
	S 1
(50)
	S 1
(50)
	S 1
(100)
	S 1
(100)
	S 1
(50)
	S 1
(100)
	S 1
(100)
	S 1
(100)

	Amikacin
	S 17
(100)
	S 17
(100)
	S 20
(86.95)
	S 2
(100)
	S 2
(100)
	S 1
(100)
	S 1
(100)
	S 2
(100)
	S 1
(100)
	S 1
(100)
	S 1
(100)

	Ciprofloxacin
	S 8
(47.05)
	NT
	NT
	S 2 
(100)
	S 1
(50)
	NT
	R 1
(100)
	S 1
(50)
	NT
	NT
	S 1
(100)

	Gatifloxacin
	S 7
(41.17)
	S 6
(35.29)
	S 9
(39.13)
	S 2
(100)
	S 2
(100)
	S 1
(100)
	NT
	S 1
(50)
	NT
	S 1
(100)
	R 1
(100)

	Cefoxitin
	S 17
(100)
	R 17 (100)
	S 23
(100)
	NT
	NT
	NT
	NT
	NT
	NT
	NT
	NT

	Ceftriaxone
	NT
	NT
	NT
	NT
	NT
	NT
	R 1
(100)
	S 1
(50)
	NT
	NT
	S 1
(100)

	Vancomycin
	NT
	NT
	NT
	NT
	NT
	R 1
	S 1
(100)
	NT
	NT
	NT
	NT

	Linezolid
	NT
	S 5
(29.41)
	NT
	S 2
(100)
	NT
	S 1
(100)
	S 1
(100)
	NT
	S 1
(100)
	NT
	S 1
(100)

	Sulbactam+
Cefoperazone
	NT
	NT
	NT
	NT
	NT
	NT
	NT
	S 2 
(100)
	S 1
(100)
	NT
	NT

	Piperacillin+
Tazobactam
	NT
	NT
	NT
	S 2
(100)
	NT
	S 1
(100)
	S 1
(100)
	S 2
(100)
	S 1
(100)
	NT
	NT


S=Sensitive to, R=Resistance to, NT=Sensitivity not tested, MS=Methicillin sensitive, MR=Methicillin resistant, Staph=Staphylococcus, Coag -ve=Coagulase negative

[bookmark: _GoBack]sensitive. Pseudomonas was isolated from 6% cases, followed by streptococci from 4%. Diphtheroids and yeast cells were isolated from 6% cases. Enterococcus and Klebsiella were found in 4% each. Proteus, Escherichia coli, mixed infection of Staphylococcus and Streptococcus, E. coli and Enterococcus and Staph. and Enterococcus were found in 2.0% cases each. 
4% of the samples did not show growth of any microbe.
Among the swabs taken from non-lesional skin, 42% cases did not show growth of any microbe. Staph epidermidis was isolated from 15 (30%) cases, all of which were methicillin-sensitive Staph aureus was isolated from 11 (22%) cases, out of which 4 were MRSA and 7 were MSSA. Diphtheroids and yeast cells were isolated from 6% of the cases.
The isolates were tested for antibiotic sensitivity and resistance. The results are as shown in Table 3.
Discussion
Our knowledge concerning the complex interaction between microbes ad skin inflammation of atopic dermatitis has improved dramatically and today the Gram-positive bacterium, Staph. aureus is recognized as an important triggering factor for the maintenance of skin inflammation and acute exacerbations of the genetically determined skin disease atopic dermatitis.3,4
AD is associated with marked decrease in skin barrier function due to the downregulation of cornified envelope genes like filaggrin and loricrin, reduced ceramide levels, increased proteolytic enzymes, and enhanced transepidermal water loss. The epidermal barrier may also be damaged by exposure to exogenous proteases from house dust mites and Staph aureus. This contributes to increases allergen absorption into the skin and increased microbial colonization.5
Staph aureus is found in more than 90% of skin lesions of atopic dermatitis. The importance of Staph aureus is supported by the observation that patients with severe AD, even in absence of overt infection, can show clinical response to combined treatment with antistaphylococcal antibiotics and topical glucocorticoids.5 
A study was conducted to compare the Staph aureus skin colonization of 21 patients with atopic dermatitis (AD) and 22 healthy controls. It was found that the total aerobe count (total CFU/cm2), the S aureus fraction thereof and the S aureus carrier frequency were significantly higher in apparently normal skin of AD patients than in healthy individuals. In addition, compared to normal skin of patients S aureus density was 100 to 1,000 times higher in the 3 different kinds of lesional skin (dermatitic, lichenified and impetiginized sites). S aureus strains isolated from the skin of AD patients were tested for sensitivity to 5 topically used antibiotics. Besides the biological consequences for the person affected by AD this severe colonization with S aureus is of epidemiological importance.6
In another study conducted in Iraq, Staph aureus was the predominant bacterial agent isolated from 60.48% of eczematous lesions, while Staph epidermidis was predominantly from 57.34% of healthy area of AD patients. High prevalence or occurrence of bacterial types in each studied area was found.7 Similar findings are seen in the present study.
In Maryland, USA, a retrospective review was carried out of clinical and microbiology laboratory records and of data obtained from patients with secondarily infected AD lesions, whose specimens of infected sites were processed for the presence of aerobic and anaerobic bacteria. Bacterial growth was noted in 41 out of 245 specimens. Aerobic or facultative anaerobic bacteria only were present in 15 (36%) patients, anaerobic bacteria only in 8 (20%), and mixed anaerobic-aerobic flora was present in 18 (44%). Seventy-two isolates were recovered (1.8 per specimen), 34 aerobic or facultative bacteria, 35 strict anaerobes, and three Candida spp. The predominant aerobic and facultative bacteria were Staph aureus (12 isolates), Group A beta hemolytic Streptococcus in five isolates, and Escherichia coli in four. The predominant anaerobes were Peptostreptococcus spp. (13 isolates), pigmented Prevotella and Porphyromonas spp. in eight, and Fusobacterium spp. in four isolates. Single bacterial isolates were recovered in 14 patients (34%), seven of which were S. aureus. Twenty-one of the organisms isolated from 16 patients (39%) produced the enzyme beta-lactamase. Organisms that resided in the mucous membranes close to the lesions predominated in these infections. Enteric gram-negative rods and Bacteroides fragilis group predominated in lesions on legs and buttocks. Group A beta-hemolytic streptococci, pigmented Prevotella, and Porphyromonas and Fusobacterium spp. were most frequently recovered in lesions of the finger, scalp, face, and neck.8
Conclusion
Staph aureus is the predominant organism isolated from lesional (46%) skin in patients of atopic dermatitis, while Staph epidermidis was the predominant organism isolated from non-lesional skin (30%). Staph aureus showed equal number of methicillin positive and methicillin resistant organisms (34%). The isolates showed maximum sensitivity to amikacin, ampicillin and gentamycin upon antibiotic sensitivity testing.
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