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Abstract  

Objectives: This study aimed to investigate Staphylococcal aureus (S. aureus) carriage among healthcare 
workers (HCWs) in Burn and Surgical Critical Care Units in Menoufia University Hospital, Egypt, 

following an outbreak of S. aureus wound infection in patients.  

Methods: The study involved 60 HCWs. They were 9 Doctors (15.0%) and 51 nurses and workers 
(85.0%). Each participant completed a questionnaire that covered demographic data, smoking habits, risk 

factors of S. aureus colonization and general infection control procedures. To detect S. aureus 

colonization, both nasal and hand swabs were collected from HCWs. Testing for sensitivity to methicillin 
was performed by cefoxitin disc diffusion method (30μg).  

Results: S. aureus was isolated from 53.3% of HCWs and 68.8% of them were colonized with MRSA 

strains. The overall MRSA carriage rate was 36.7%. MRSA was confined only in Surgical intensive care 
units (ICUs). MRSA isolates were sensitive to amikacin, chloramphenicol, vancomycin and ceftriaxone. 

There was no correlation between infection control training, antibiotic intake in the preceding month, 

duration of work, diabetes mellitus and smoking of HCWs and carriage rate of MRSA (P >0.5).  
Conclusion: HCWs who had contact with patients were at risk of acquisition and colonization with S. 

aureus and antimicrobial resistant bacteria especially MRSA. Training of HCWs on hygienic measures 

especially proper hand hygiene is the key to overcome S. aureus infection in Surgical ICUs and Burn 
Units. 
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INTRODUCTION 

taphylococcal aureus (S. aureus) is a type of 

bacteria that about 30% of people carry in their 

noses. Staphylococci multiply in the nose, on the 

skin, in the lesions and they can survive for sometime 

outside the body. It is one of the most common causes of 

nosocomial infections.
(1)

 Some strains of Staphylococci 

developed resistance to penicillin by producing an enzyme 

(β-lactamase). A number of synthetic derivatives of 

penicillin resistant to β-lactamase enzyme were developed. 

One of these was methicillin which became the standard 

treatment for S. aureus. In 1961, the first methicillin 

resistant strains of S. aureus (MRSA) were isolated in 

Europe.
(2)

 In many countries emergence of MRSA has 

led to major outbreaks in hospitals. The role of MRSA 

carriers in the transmission of this pathogen is critical. 

HCWs can cause outbreaks of MRSA infection if they 

are carriers. A carrier of MRSA is a person who is 

colonized by the organism in the nares (nose), sputum, 

urine, open wound, stools or skin without clinical 

manifestations   of   the disease.
(3)

 Such carriers may 

transmit the organism to another person through direct 

contact, usually through colonized hands and 

aerosolization following sneezing. Therefore, 

healthcare givers who are at the interface between the 

hospital and the community may serve as agents for 

cross-transmission of MRSA.
(4)

 

The spectrum of infections due to MRSA varies 

from mild skin infections to serious and invasive 

diseases such as septicemia, pneumonia, endocarditis, 

deep seated abscesses and toxinosis including food 

poisoning and toxic shock syndrome.
(5)

 These lead to 

worse outcome in addition to prolonged hospital stay, 

higher cost of treatment and increased mortality.
(6)

 

Once a nosocomial infection has been recognized as 
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such, an outbreak investigation is usually initiated in 

order to discover its source. The source of the 

outbreak may get traced to a particular single HCW in 

some of the cases.
(7)

 Although the precise route of 

infection is often unclear, the hands, the clothing, and 

the equipment of HCWs may play a role in facilitating 

patient-to-patient transmission.
(8)

 Patients in ICU and 

burn units are at high risk of developing MRSA 

bacteremia. The problem is compounded in the Burn 

Units as patients are severely immunocompromised 

and receive numerous antibiotics.
(9) 

Therefore, this 

study was initiated to know the rate of S. aureus 

carriage among HCWs at Surgical ICU and Burn 

Units of a tertiary care hospital.  

The aim of the present study was to investigate 

the carriage of S. aureus among HCWs in Surgical 

ICU and Burn Units in Menoufia University Hospital, 

Egypt, following the detection of cases of S. aureus 

wound infection in patients. 

 
METHODS 

Setting and population: The study was a point 

prevalence survey of S. aureus carriage among HCWs 

during an outbreak of infections among patients in 

Surgical ICU and Burn Units at Menoufia University 

Hospital (a tertiary-care and teaching hospital), Egypt. 

The study was conducted during the period from May 

to August 2014. All HCWs in the Surgical ICU and 

Burn Units (60 HCWs) including 9 doctors and 51 

nurses and workers who had access to the patients’ 

rooms were included in the study. 

Data collection: all study participants were subjected 

to filling an interviewing questionnaire that covered 

data about socio-demographic data, smoking habits, 

history of diabetes mellitus, previous and current 

antibiotic use, use of protective clothing, and general 

infection control procedures was administered and 

completed by all the participants under the supervision 

of an expert interviewer. 

Screening for S. aureus colonization: Swabs were 

taken from the commonly recommended sites for 

screening for colonization, including nostrils, and hands 

(from web spaces and nails of hands). Two swabs from 

each subject were collected. A HCW was classified as a 

carrier if at least one of the two swabs taken tested 

positive for S. aureus.
(10)

 The microbiological 

investigations were done at the infection control unit in 

Menoufia University Hospital applying the following 

procedures. 

A-Culture: Samples were inoculated onto nutrient, 

blood, MacConkey and Mannitol Salt Agar (MSA) 

plates and incubated aerobically at 37
O
C for 24-48 

hours.  

B-Identification of the isolates 
(11)

: The resultant 

colonies were subjected to further morphological and 

biochemical identification to identify different 

bacterial species. Organisms other than S. aureus were 

identified and recorded. S. aureus was identified on 

the basis of culture characteristics, morphology and 

biochemical tests. S. aureus colonies on nutrient agar 

were 1-3 mm in diameter, smooth, convex, glistening, 

densely opaque and creamy to gold in color. On blood 

agar, colonies were sometimes surrounded by narrow 

zone of haemolysis. On MSSA, S. aureus forms 

yellow colonies surrounded by yellow zone after 

incubation for 24-48 hours. S. aureus colonies were 

verified using Gram staining and the coagulase test; S. 

aureus is Gram-positive spherical cocci arranged in 

clusters, and is distinguished from other Staphylococci 

by its production of coagulase and catalase enzymes 

C- Detection of sensitivity of S. aureus isolates to 

methicillin by cefoxitin disc diffusion test: Direct 

colony suspension in saline was prepared and matched 

with the turbidity standard equivalent to 0.5 

MacFarland standards. A plate of Mueller Hinton agar 

was inoculated and cefoxitin disc 30 μg was applied to 

the plate. The plate was incubated at 37ºc for 24 hours. 

The results were interpreted according to Clinical and 

Laboratory Standards Institute (CLSI) guidelines for 

cefoxitin susceptibility testing: a zone size ≤ 19mm 

was considered resistant and ≥ 20mm was considered 

susceptible.
(12)

 

D-Antibiotic Susceptibility Testing: The isolated 

Staphylococcus strains were tested for resistance to 

antimicrobial agents by performing disc diffusion 

method using commercial discs (bioMerieux) 

according to the guidelines of the national committee 

for (CLSI).(12). Tested antibiotics included penicillin 

(10 unit), ampicillin (10μg), oxacillin (30 μg),  

carbencillin, amoxicillin clavulanate 30 μg (20 μg 

amoxicillin +10 μgclavulanic acid), ceftriaxone (30 

μg), vancomycin (30 μg), gentamycin, tobramycin 

(tob)10μg, tetracycline (30μg), chloramphnicol 

(30μg), cotrimoxazole) 25 μg, ciprofloxacin (5 μg), 

and  rifampicin  (5 μg), amikacin.  

Statistical analysis: The results were collected, 

tabulated and statistically analyzed using SPSS 

statistical package, version 11. The data were 

presented as descriptive statistics and the chi-square 

test was done to study the association between 

qualitative variables. Fisher exact test was done when 

more than 25% of the cells contained an expected 

count less than 5.  Z test was calculated for 

comparison of two proportions in the same group. P 

value of < 0.05 was considered statistically significant. 
 

Ethical statement 

The study procedure conformed to the international 

research guidelines, the ethical guidelines of the 1975 

Declaration of Helsinki and Guidelines of the 

International Conference on Harmonization for Good 

Clinical Practice. Verbal consent was obtained from 
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all the study participants. Ethical approval to perform 

the study was obtained from the Ethics Committee in 

the Faculty of Medicine, Menoufia University and the 

management board of the hospital. 

 
RESULTS 

Table (1) shows that, the study   included    60 HCWs; 

equally divided between surgical ICU and Burn Units. 

Fifteen percent were doctors and 85.0% were nurses 

and workers.  Males constituted 23.3% while females 

were 76.7%. Their mean age was (35.6±9.9) years. 

About 46.6% of HCWs worked ≤ 5 years while 28.3% 

worked from 6-10 years and 25.1% worked more than 

10 years in this occupation. S. aureus was found in 

53.3% of studied HCWs, methicillin sensitive S. 

aureus (MSSA) constituted 18.3% and methicillin 

resistant S. aureus constituted 36.7%. In association 

with S. aureus, bacterial isolates included S. 

epidermidis which was isolated from 25.0% of HCWs, 

Klebsiella pneumoniae from 10.0%, E.coli from 

11.7% and also lactose non fermenter (Pseudomonas 

or Proteus) from 11.7% of HCWs. On the other hand, 

11 HCWs (18.3%) showed no colonization of any of 

the previous types of bacteria. 

 

Table 1: Socio-demographic characteristics of HCWs in Burn and Surgical ICU units in Menoufia University 

Hospitals 
 

Characteristics 
Healthcare workers in burn and ICU units (n=60) 

                               No                                                                  % 

Department: 

 Burn 

 ICU 

 

30 

30 

 

50.0 

50.0 

Sex: 

 Males 

 Females 

 
14 

46 

 
23.3 

76.7 

Occupations: 

 Doctors 

 Nurses and workers 

 

9 

51 

 

15.0 

85.0 

Duration of work (years): 

 ≤ 5 

 6-10 

 > 10 

 

28 
17 

15 

 

46.6 
28.3 

25.1 

Age (years) 

    X±SD 

 

35.6 ±9.9 

 

MSSA was significantly the predominant type of S. 

aureus in Burn Unit than in Surgical ICU (33.3% 

versus 3.3%, P=0.003) while MRSA was found only in 

surgical ICU (73.3%). S. epidermidis was significantly 

isolated from Burn Unit than the Surgical ICU (36.7% 

versus 13.3%, P= 0.037) while lactose non fermenter 

bacteria was predominant in Surgical ICU.  Otherwise, 

there was no significant difference between the two 

departments regarding other types of isolates as shown 

in table (2).   

 

Table 2: Bacterial colonization in HCWs in Burn and Ssurgical ICU units in Menoufia University hospital  
 

Bacterial colonization Surgical ICU (n=30) 

  No                % 

Burn (n=30) 

    No                % 

Total (n=60) 

      No                  % 
χ2 P value 

S. aureus 22 73.3 10 33.3 32 53.3 9.64 0.002 

MSSA 1 3.3 10 33.3 11 18.3 9.02 0.003 
MRSA 22 73.3 0 0.0 22 36.7 34.74 0.000 

S. epidermidis 4 13.3 11 36.7 15 25.0 4.36 0.037 

klebsiella pneumoniae 2 6.7 4 13.3 6 10.0 0.741 0.389 
E- coli 5 16.7 2 6.7 7 11.7 1.46 0.228 

Lactose 

non fermenter 

6 20.0 1 3.3 7 11.7 4.04 0.044 

No colonization* 8 26.7 3 11 11 18.3 2.78 0.095 

MSSA: Methicillin sensitive Staphylococcus aureus  

MRSA: Methicillin resistant Staphylococcus aureus 

* No colonization with the previous types of bacteria 

NB: One case had both MSSA and MRSA stains 

 
There is no significant association between bacterial 

colonization in the studied HCWs regarding their 

occupation (Fig: 1). Examination of antibiotic sensitivity 

profile of MRSA isolated from noses and hands of HCWs 

in surgical ICU revealed that the organism showed 

complete resistance (100.0%) to penicillin, cefoxitin and 
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oxacillin. There were higher resistance to tetracycline 

followed by ampicillin (77.3%), tobramycin and 

rifampicin (68.2%), amoxicillin (63.6%) trimethoprim 

(59.1%) and gentamycin (54.5%). On the other hand 

MRSA was mostly sensitive to amikacin (77.3%) 

followed by chloramphenicol (68.8%), ceftriaxon and 

vancomycin (63.6%) as shown in table (3).   

 

 

 

 
* Z test was performed; P< 0.05   
        

Figure 1: Bacterial colonization in HCWs in Burn and Surgical ICU units in Menoufia University hospitals by occupation 

 

 

 

 

Table 3: Antibiotic sensitivity profile of MRSA isolates from HCWs in surgical ICU in Menoufia University hospitals 
 

Antibiotics 
Nose (n=13) Hands (n=9) Total (n=22) 

No                  (%) No                      % No                      % 

Cefoxitin 
R 
S 

13 
0 

100.0 
0.0 

9 
0 

100.0 
0.0 

22 
0 

100.0 
0.0 

Oxacillin 
R 

S 

13 

0 

100.0 

0.0 

9 

0 

100.0 

0.0 

22 

0 

100.0 

0.0 

Amikacim 

 

R 

S 

3 

10 

23.1 

76.9 

2 

7 

22.2 

77.8 

5 

17 

22.7 

77.3 

Rifampicin 
R 

S 

9 

4 

69.2 

30.8 

6 

3 

66.7 

33.3 

15 

7 

68.2 

31.8 

Chloramphenicol 
R 
S 

5 
8 

38.5 
61.5 

2 
7 

22.2 
77.8 

7 
15 

31.8 
68.8 

Tetracyclin 
R 

S 

12 

1 

92.3 

7.7 

6 

3 

66.7 

33.3 

18 

4 

81.8 

18.2 

Trimethoprim 
R 

S 

7 

6 

53.8 

46.2 

6 

3 

66.7 

33.3 

13 

9 

59.1 

40.9 

Tobramycin 
R 
S 

7 
6 

53.8 
46.2 

8 
1 

88.9 
11.1 

15 
7 

68.2 
31.8 

Gentamycin 
R 

S 

6 

7 

46.2 

53.8 

6 

3 

66.7 

33.3 

12 

10 

54.5 

45.5 

Vancomycin 
R 

S 

5 

8 

38.5 

61.5 

3 

6 

33.3 

66.7 

8 

14 

36.4 

63.6 

Ceftriaxon 
R 
S 

7 
6 

53.8 
46.2 

1 
8 

11.1 
88.9 

8 
14 

36.4 
63.6 

Amoxicillin clavulinate 
R 

S 

8 

5 

61.5 

38.5 

6 

3 

66.7 

33.3 

14 

8 

63.6 

36.4 

Carbencillin 
R 

S 

6 

7 

46.2 

53.8 

5 

4 

55.6 

44.4 

11 

11 

50.0 

50.0 

Ampicillin 
R 

S 

10 

3 

76.9 

23.1 

7 

2 

77.8 

22.2 

17 

5 

77.3 

22.7 

Penicillin 
R 
S 

13 
0 

100.0 
0.0 

9 
0 

100.0 
0.0 

22 
0.0 

100.0 
0.0 

0

10

20

30

40

MSSA MRSA S.epidermidis K.Pneumoniae E.Coli Lactose non 
fermenter

17.6

37.3

27.5

7.8

13.7 11.8

22.2

33.3

11.1

22.2

0

11.1

%

Bacterial colonization

nurse and workers doctors
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The analysis of the questionnaire revealed negligence of 

use of personal protective measures as only (36.6%) of the 

participating HCWs always wore gloves on handling 

patients. Twenty six percent of them changed gloves 

between patients. Wearing masks on exposure to patients 

was always applied only by 35.0%of HCWs. Only 26.7% 

of the participants always perform hand hygiene after 

contact with patients as shown in table (4). 

 
Table 4: Staphylococcal colonization in HCWs in Burn and Surgical ICU units in Menoufia University 

hospitals by use of personal protective measures 
 

Personal protective measures 

Use of personal protective measures by HCWs (n=60) 

Always 

No (%) 

Usually 

No (%) 

Sometimes 

No (%) 

Never 

No (%) 

Wearing of gloves 
colonized 

not colonized 

 
5 (8.3) 

17 (28.3) 

 
7 (11.7) 

8 (13.3) 

 
12 (20.0) 

1 (1.7) 

 
8(13.3) 

2 (3.3) 

    Total 22 (36.6) 15 (25.0) 13 (21.7) 10(16.7) 
Replacement of gloves between patients 

colonized 

not colonized 

 

6 (10.0) 

10 (16.7) 

 

12 (20.0) 

7(11.7) 

 

7 (11.7) 

7 (11.7) 

 

7 (11.7) 

4 (6.7) 
   Total 16 (26.7) 19 (31.7) 14 (23.4) 11(18.3) 

Wearing of masks 

colonized 
not colonized 

 

4 (6.7) 
17 (28.3) 

 

8 (13.3) 
7 (11.7) 

 

10 (16.7) 
1 (1.7) 

 

7 (11.7) 
1 (1.7) 

   Total 21 (35.0) 15(25.0) 11 (18.3) 8 (13.3) 

Hand washing 
colonized 

not colonized 

 
7 (11.7) 

9 (15.0) 

 
6 (10.0) 

8 (13.3) 

 
13 (21.7) 

6 (10.0) 

 
6 (10.0) 

5 (8.3) 

   Total 16 (26.7) 14 (23.3) 19 (31.7) 11(18.3) 

 

On studying of risk factors of staphylococcal colonization 

among participants, it was found that there was no 

significant association between prevalence of 

Staphylococcal colonization and the duration of work, 

antibiotic use in the preceding month, infection control 

training, smoking or diabetes mellitus (P> 0.05) as shown 

in table (5).   

 

Table 5: Staphylococcal colonization in HCWs in Burn and Surgical ICU units in Menoufia University 

hospitals by risk factors of infection 
 

Risk factors Staphylococcal colonization  

χ2 

 

 

P Present (n=32) 

N         (%) 

Absent (n=28) 

N         (%) 

Duration of work (years): 

≤ 5 (n=28) 
6-10 (n=17) 

>10 (n=15) 

 

7 
15 

10 

 

21.9 
46.9 

31.2 

 

14 
8 

6 

 

50.0 
28.6 

21.4 

 

 
5.22 

 

 
0.073 

Antibiotic use in the preceding month: 13 33.3 8 38.1 0.01* 0.932 
Infection control training 17 43.6 15 71.4 3.21* 0.073 

Smoking 7 21.9 11 39.3 1.41* 0.236 

Diabetes mellitus 2 6.3 3 10.7 0.02* 0.876 

    *Yates corrected X 
 

 

DISCUSSION 

In the present study, high prevalence (53.3%) of S. 

aureus colonization was found among HCWs in 

Surgical ICU and Burn Units in Menoufia University 

Hospital. None of them developed a clinical infection. 

The high prevalence rate occurred as the screening 

was done during an outbreak with prolonged contact 

with the patients. This proves that S. aureus remains one 

of the most frequently encountered nosocomial 

pathogen.
(13)

  In a similar study in Egypt, S. aureus was 

isolated from 45.0% of HCWs in ICUs but the 

screening wasn't done during outbreak.
(14)

 Also, higher 

nasal carriage rate (85.7%) for S. aureus among 

HCWs has been reported in Yemen,
 (15)

 while in two 

Pakistani studies the prevalence rates were 33% and 

48%.
(16,17)

 The prevalence of nasal carriage of S. 

aureus in other countries as Brazil was different 

(25.7%).
(18)

 This difference may be due, in part, to 

differences in geographical distribution, differences in 

the quality and size of samples. Among nose and hands 

S. aureus  isolates, 22/32 (68.8%) were MRSA strain. The 

overall MRSA carriage rate was 36.7%. Accurate and rapid 

detection of MRSA is important not only for choosing 

appropriate antibiotic therapy for the individual patient; but 

also for control of the endemicity of MRSA.
(19)

 A similar 
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study in Egypt reflected that S. aureus was isolated 

from 18 HCWs (45%), 12 (66.6%) were MRSA strains. 

The overall MRSA carriage rate was 30%. Highest rate 

was in burn ICU (44.4%).
(14)

 Similarly, Abdel 

Monem
(15)

 reported that out of the 60 S. aureus 

carriers, 39 (65%) carried MRSA.  Also, Naseer and 

Jayaraj,
(20)

 found that among 327 S. aureus strains, 

255 (77.9%) MRSA was detected.  While, Akoua et 

al,(
21

) conducted a similar study and reported 45.5% 

carriage rate of S. aureus, out of which 38.7% strains 

were resistant to methicillin, whereas Alghaithy et 

al,
(22)

 reported 26.1% S. aureus carriage, out of which 

18.3% were MRSA.  

In contrast, this carriage rate is very high 

compared to previous studies done in pediatric ICU in 

Philippine (7.7%).
(23)

 Also, in the studies of Mainous 

et al,
(24)

  the prevalence of MRSA among S. aureus 

isolates was 2.58%. 

In the present study, Gram negative bacilli were 

isolated from 33.4% of HCWs. This finding was in 

agreement with those of Waters et al, who reported 

that Gram negative bacilli were isolated from hand of 

38% of nurses.
(25)

  

The high carriage rate of MRSA among HCWs in 

Surgical ICU (73.3%) in our study could be attributed 

to the high prevalence of this strain among patients in 

this unit as antibiotics were routinely prescribed to 

almost all patients preoperatively which may hasten 

the development of resistant organisms. Moreover, 

these patients commonly have indwelling devices and 

the healing surgical wound may act as a good media 

for growth of MRSA. In addition, post-operative 

hospital stay in surgical wards lengthens patients total 

hospital stay in comparison to other departments, thus 

increasing transmission between patients and 

HCWs.
(26)

 Also, ICUs are particularly appropriate for 

the rapid emergence and spread of these pathogens 

because of the wide variety of pressure; which include 

frequent use of broad spectrum antibiotics, crowding 

of patients with high levels of disease acuity in a 

relatively small area.
(27)

 

These results coincide with Warren et al,
(28)

 who 

reported that MRSA has become predominant form of 

clinically significant S. aureus within the ICUs. Also, 

Klevens et al, stated that more than 70% of S. aureus 

isolated from ICUs were MRSA.
(29)

  

As regards occupation, there were no significant 

differences in staphylococcal bacterial colonization, as 

both of them were exposed to patients. On the 

contrary, Abdel Monem
(16)

 reported that occupation 

(doctors, nurses and auxiliary nurses) showed 

significant association with the nasal carriage of 

MRSA and MSSA and this may lead to cross-

contamination of MRSA between personnel and 

patients. Also, Askarian et al.,
(30)

 found that the only 

occupation found to have an association with the 

carrier status was having a nursing job, which 

increased the risk of nasal carriage of MRSA 3.6 folds. 

According to the responses from the 

questionnaires administered, wearing of gloves and 

masks were the most protective measures applied by 

HCWs. Otherwise compliance with hand hygiene was 

neglected. HCWs reported some hindrances to their 

smooth functioning such as understaffing, 

overcrowding, and inadequate supply of equipment for 

patient care. This may be one of the leading factors of 

high carriage rate of S. aureus in the current study. Ho 

et al
(31)

 reported that hand hygiene of the medical staff 

was the most important precaution for nosocomial 

infections. Limited resources especially for hand 

hygiene and deficient barrier equipment were the main 

causes for suboptimal infection control practice 

mentioned by most HCWs. Also, Boyce et al reported 

that suboptimal infection control practices have a 

strong influence on the possibility of transmission 

between patients and HCWs. These include; failure to 

perform active surveillance cultures to identify 

colonized patients, HCWs compliance with hand 

hygiene and use of protective barrier equipment.
(32)

  

In the present study, duration of work, receiving 

antibiotics in the preceding month, infection control 

training, smoking and diabetes mellitus weren't risk 

factors for Staphylococcal carriage by HCWs. These 

results may be due to small sample size of the study 

population. These results were in agreement with 

Abdel Monem.
(16)

 who found that there was no 

significant difference between nasal carriage of MRSA 

and MSSA with regard to sex, age, smoking habits, 

ischemic heart disease, chronic obstructive pulmonary 

disease (COPD) and antibiotic use through the last 

three months and diabetes mellitus. Similarly, Rahbar 

et al, (33) found no association between years of 

service and nasal carriage rate of MRSA.  

In contrast, Eveillard et al,
(34)

 found higher 

prevalence of MRSA carriage among HCWs when 

their length of service exceeded 5 years. Similarly, 

Egwuatu et al,
(35)

 observed that HCWs with greater 

than 10 years of service were more likely to harbor 

MRSA. This observation could reflect a longer 

exposure to patients colonized or infected with MRSA. 

Also, antibiotic use in the preceding month was a risk 

factor for carriage of S. aureus.  

The MRSA isolates from the current study were 

resistant to most of the antibiotics tested except 

amikacin, chloramphenicol, vancomycin and 

ceftriaxone indicating how dangerous these isolates 

could be if transmitted to the critically ill patients in 

surgical ICU. The greater resistance offered by 

isolates against commonly used antibiotics could be 

attributed to many factors like misuse and overuse of 

antibiotics. Decolonization of   nasal colonized HCWs 

with mupirocin has been recommended by most 
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guidelines, but critical questions have arisen about the 

systematic use of this antibacterial agent. Work 

restrictions for HCWs colonized with MRSA differ 

geographically, ranging from being allowed to work 

without restrictions other than compulsory hand 

hygiene, to being removed from clinical duties or 

being forced to take leave of absence
(4)

. 

The present study was limited to a small sample 

size as only two departments in the hospital were 

included due to the outbreaks of S. aureus and MRSA. 

So, we recommend future studies for screening of 

HCWs in all departments of Menoufia University 

Hospitals to clarify the results. Another limitation is 

the non- availability of the mecA gene detection 

method (PCR) that is gold standard method for MRSA 

detection, but cefoxitin disc diffusion test was 

considered a sensitive method for detecting MRSA 

isolates.
(36)

  

CONCLUSION AND RECOMMENDATIONS 

 

The present study revealed that HCWs who have contact 

with patients are at risk of acquisition and colonization 

with S. aureus and its resistant strain. MRSA isolates were 

sensitive to amikacin, chloramphenicol, vancomycin and 

ceftriaxone. None of the socio-demographic or clinical 

characteristics of HCWs are related to carriage. Training of 

HCWs on hygienic measures especially proper hand 

hygiene is the key to overcome S. aureus infection in ICUs 

and Burn units.  
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