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ABSTRACT 
 

Background: Staphylococcus aureus strains generally colonize eczematous lesions of subjects with atopic 
dermatitis much more frequently than in the skin of normal individuals. Aim of the work: To determine the 
prevalence of methicillin-resistant Staphylococcus aureus (MRSA) in children with atopic dermatitis (AD). 
Patients and methods: 150 AD patients were included in our study. Skin lesions were swabbed and cultured to 
isolate the colonizing staphylococci. Staphlococcus identification and methicillin resistance was confirmed by 
duplex PCR by detection of mec A and fem B genes, either one of them, both, or none of them.  Results: 88 % of 
the patients (132 out of 150 patients) were colonized with Staphylococci. 78 % of the isolates (114 patients) 
were S. aureus and 12% (18 patients) were CoNS. Out of the 114 S. aureus isolates, 26 isolates (17.3%) were 
MRSA and 88 isolates (58.7%) were MSSA. Out of the 18 CoNS isolates, 7 isolates (4.7%) were MR-CoNS 
and 11 isolates (7.3%) were MS-CoNS. MRSA affected both sexes in urban and rural patients with non 
significant statistical difference. MRSA affected mainly patients under 3 years old. All isolates were confirmed 
by duplex PCR. Conclusions: AD patients have a high rate of S aureus and MRSA colonization (78% & 
17.3%) respectively, especially in younger patients. 
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Introduction 
 

Atopic dermatitis (AD) is a chronic, or chronically relapsing inflammatory skin infection. The rash is 
characterized by itchy papules (occasionally blisters in infants) which become excoriated and lichenified and, 
present a flexural distribution (Leung et al., 1999). Patients with atopic dermatitis (AD) tend to carry 
Staphylococcus aureus on their skin lesions (Akiyama et al., 2000), and superantigens and toxins of S. aureus 
allegedly exacerbate chronic inflammation of AD skin. As a result, antimicrobials have often been prescribed to 
control acute-phase AD (Cardona et al., 2006). Eczematous lesions of AD patients are known to be a source of 
transmission of S. aureus (Hoeger and Elsner 1998). Increasing incidences of community-acquired methicillin-
resistant S. aureus (CA-MRSA) in skin and soft tissue infection raise concerns that AD skin would be a 
favorable reservoir for CA-MRSA. AD patients showed high rates of MRSA colonization, and such patients 
may represent a significant reservoir of CA-MRSA (Chung et al., 2008). 

Staphylococcus aureus is one of the most significant human pathogens, causing both nosocomial and 
community-acquired infections. S. aureus can cause a range of infectious diseases ranging from mild conditions, 
such as skin and soft tissue infections, to severe, life-threatening debilitations (Waldvogel 2000). Strains of 
methicillin-resistant S. aureus (MRSA) were first detected in the early 1960s, shortly after methicillin came into 
clinical use. Resistance to methicillin is mediated by the presence of penicillin-binding protein 2a (PBP2a), 
encoded by the mecA gene (Chambers et al., 1989). The PBP2a functions as a transpeptidase, and is not 
efficiently inhibited by many clinical available β-lactam antibiotics (Deshpande and Jones 2003). 

The skin of AD patients is often heavily colonized by Staphylococcus aureus (Bieber 2008). Colonization 
by S. aureus begins at age of 6 months then increases in the first year of life and  predicate the future onset and 
severity of AD (Lebon et al., 2009). In fact, colonization with this microorganism in the skin of patients with 
AD has previously been reported (Monti et al., 1996). Consequently, anti- S. aureus antibiotic treatment 
generally improves the disease course (Lever et al., 1988). 
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Material and Methods 

 
150 AD patients were included in this study at the time of their first visit to the outpatient clinic of 

Dermatology and Venereology department, Sohag university hospital.  Eczematous skin lesions were swabbed 
and cultured on blood agar and mannitol salt agar (Plate 2), and then colonies were selected after 24-48 h of 
incubation. The bacterial isolates were identified by API strips (Bimouriex). MRSA strains were isolated using 
oxacillin agar screen (Muller-Hinton agar with 4% Nacl and 6 μg/ml oxacillin added, Oxoid) (Hall 2003). 
MRSA isolates were confirmed by duplex PCR to detect mec A and fem B genes by Thermocycler (Biometra, 
Germany) (Perez-Roth et al., 2001, Jonas et al., 2002). 

The oligonucleotide primers used in this study have been previously described (Geha 1994, Kobayashi et 
al., 1994) and were obtained from a commercial source (Invitrogen Japan K. K., Tokyo, Japan): 

-femB1 (5'-TTA CAG AGT TAA CTG TTA CC)  
-femB2 (5'-ATA CAA ATC CAG CAC GCT CT) 
 for  femB gene, leading to a S. aureus-specific 651-bp PCR product.  
-mecA1(5'-GTAGAA ATG ACT GAA CGT CCG ATA A)   
-mecA2 (5'-CCA ATT CCA CAT TGT TTC GGT CTA A) 
 for  mecA gene, yielding  a 310-bp amplicon. 
 
For each sample, three PCR reactions were performed:  
• First, using the femB pair of primers to identify S. aureus strains.  
• Second, using the mecA pair of primers to detect oxacillin resistance. 
• Third, using both primers (femB & mecA) to identify S. aureus strains and detect oxacillin resistance 

simultaneously. according to the following protocol: 
 

Reagent Volume Stock concentration Final concentration 
Buffer 10 X 8 μl 10 X 1 X 
MgCl2 4 μl 25 mM 2 mM 
dNTPs 1 μl 25 mM 0.2 mM 
mecA  1 
mecA  2 

2 μl 
2 μl 

50 pmol/ μl 
50 pmol/ μl 

10 pmol 

2BfemB 1 
femB 2 

2 μl 
2 μl 

50 pmol/ μl 
50 pmol/ μl 

10 pmol 

Taq polymerase 3 μl 5 units/ μl 1.25 U 
Extracted DNA 1 μl -------------- -------------- 
Reaction vol. 25 μl --------------- --------------- 

 
Results: 

 
In this study, 150 swabs were collected from skin lesions of 150 AD patients at the time of their first visit to 

the outpatient clinic of Dermatology and Venereology department, Sohag university hospital. The study group 
included 71 males and 79 females, 98 from rural areas and 52 from urban areas. The age of the patients ranged 
from 3 months to 98 months with a mean 4.34±2.19. Samples collected from the urban patients yielded 36 
staphylococcus isolates from which 6 isolates were MRSA, while samples collected from rural patients yielded 
78 staphylococcus isolates from which 20 isolates were MRSA.  

Collectively, out of the 150 patients 132 (88%) were colonized with staphylococci. These isolates included 
114 (76%) S.aureus and 18 (12%) Coagulase-Negative Staphylococci. S. aureus isolates (114, 76%) included 26 
(17.3%) MRSA isolates and 88 (58.7%) MSSA isolates. CoNS isolates (18, 12%) included 7 (4.7%) MR-CoNS 
and 11 (7.3%) MS-CoNS. Detailed results of S. aureus isolates are in table (1). 26 MRSA isolates included 20 
isolates from rural patients (9 males and 11 females) and 6 isolates from urban patients (3 males and 3 females). 

All isolates were confirmed by PCR (Plate 2) 

 
Plate. 1: Staphylococcus aureus growing on Mannitol Salt Agar 
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Plate. 2: 
M: 1000 bp marker ladder 
Lane 1: MRSA with two bands for MecA & FemB genes 
Lane 2: MSSA with one band for femB gene only 
Lane 3: CoNS with no bands for the two genes 

 
Table 1: S. aureus isolates from rural and urban patients. 

                           Residence 
Parameter 

Rural 
(n = 78) 

Urban 
(n = 36) 

Total 
(n =114) 

P 

Gender male 37 17 54 0.37 
female 41 19 60 

Age (mean ± SD)     

MRSA male 9 3 12 0.604 
female 11 3 14 

MSSA male 28 14 42 
female 30 16 46 

MRSA affected both sexes in urban and rural patients with non significant statistical difference P= 0.604.  
The nonparametric test used here is called Fisher's exact test of independence. 

 
Discussion: 

 
In this study, we used a duplex PCR protocol for the diagnosis of MRSA infection. The protocol was 

designed to (i) distinguish between S. aureus and coagulase-negative staphylococci (CoNS) (based on 
amplification of the S. aureus specific femB gene codes for an enzyme important in cross- linking peptidoglycan 
in various different Staphylococcus species), and (ii) provide an indication of the likelihood that staphylococci 
present in the specimen are resistant to oxacillin (based on amplification of the mecA gene codes for the extra 
PBP2a, which is unique to methicillin-resistant staphylococci (Jonas et al., 2002).  

Early detection of MRSA permits timely implementation of preventive infection control strategies and 
reduces costs (Cox et al., 1995).Standard procedures in clinical microbiology lead to difficulties in attempting to 
identify MRSA within time frames that allow routine grouping of newly admitted patients. Conventioal 
processing of screening samples takes 2 or 3 days before definitive MRSA identification can be achieved. 
Duplex PCR for mecA and femB genes provides reliable and unequivocal results for MRSA identification 
within 18 h (Towner et al., 1998). The specificity of the femB primers used for identification of S. aureus has 
been demonstrated previously (Jonas et al., 1999). 

The expenses and workload of a single PCR exceeds the demands of testing one clinical specimen for the 
presence of MRSA. Yet, if the daily number of MRSA screening tests increases, the workload per PCR 
decreases and finally outweighs the expenses for molecular reagents (Jonas et al., 2002). 

In the present study, the expected fragments were amplified from each of the 26 MRSA isolates containing 
both mecA and femB genes. The results of the duplex PCR were similar (100%) to the results of oxacillin 
screening agar, so PCR detection of mecA gene is the gold standard for the detection of methicillin resistance. 
Our findings were similar to those of Geha et al., 1994, and Hall 2003. 
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In this study, S. aureus colonization was found in 76% of pediatric AD lesions, with MRSA accounting for 

17.3%. Our results are in agreement with that of Chung et al., 2008 who examined 122 specimens from 115 
patients and found S. aureus in 92 (75.4%) specimens from 87 (75.7%) patients. Eighteen isolates from 16 
(18.3%) patients were resistant to oxacillin by MicroScan. Also the results are consistant with that of Suh et al., 
2008 where they found that  80% of the patients (43 of 54 patients) were colonized with S aureus, and 16% (7 of 
54 patients) were colonized with MRSA. The same findings were also found by Gong et al., 2006 and Yeung et 
al., 2011 

In contrast to these findings, Capoluongo et al., 2001 reported  positivity of S. aureus in 35 (71.4%) of the 
49 subjects considered from both lesional amd non lesional skin but only 29 (59.2%) observed at the lesional 
skin. Also, MIRSA found in this study is much higher than that reported in South Korea (5.1%) (Lee et al., 
2006), in Japan (4.3%) (Hisata 2005), and in Taiwan (1.9%) (Huang 2005). Considering a predilection of S. 
aureus for damaged skin and the frequent exposure of AD patients to antimicrobials, the high rate of 
colonization by MRSA noted in our study may not be surprising. 

As regards staphaphlyococcus and MRSA colonization in this study, there was no significant difference 
between male and female patients and also between patients from urban and rural areas. In the study of chung et 
al., 2008 the male-to-female ratio of the 16 patients carrying MRSA was 7:9. 

A high rate of colonization by MRSA can be worrisome for AD patients because it predisposes them to 
invasive cutaneous infections. 

In conclusion, the high colonization rate of MRSA seen in this study indicates that AD patients can be a 
potential source of community acquired-MRSA transmission and such patients may represent significant 
reservoir of CA-MRSA.  
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