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Abstract                                                                                                                                                

Background: Staphylococcus aureus (S. aureus) is one of the most common causes of 

morbidity and mortality. Methicillin-resistant Staphylococcus aureus (MRSA) is a stubborn 

pathogen that is resistant to a range of antibiotics.                                                                                                                                                       

Objectives: To determine the frequency rate of methicillin-resistant Staphylococcus aureus 

colonization in nosocomial wound-infected patients.                                                                                   

Materials and methods: The study was carried out at Soba University Hospital (Khartoum, 

Sudan) from May to August 2010. 200 wound swabs were collected, and Staphylococcus aureus 

was isolated and identified as per standard conventional bacteriological techniques. The Kirby-

Bauer method was used for determining the susceptibility pattern of the isolated Staphylococcus 

aureus to methicillin.                                                                                                                                       

Results: Patients investigated were 98 (49%) males and 102 (51%) were females. From the 200 

wound swabs collected, 72 specimens (36%) revealed Staphylococcus aureus growth and 128 

specimens (64%) revealed no growth. From the 72 Staphylococcus aureus isolates, 16 strains 

(22.2%) were sensitive to methicillin and 56 strains (77. 8%) were methicillin resistant 

Staphylococcus aureus (MRSA) strains. The percentage rate of MRSA isolated from all patients 

investigated was 28 %. Wound infections were more frequent (41%) in the age range 21-40 years.                    

Conclusion: MRSA strains were more frequent in the age range 21-40 years and the frequency 

rate of nosocomial MRSA isolated from wound infection patients was considered higher than that 

reported in other countries.  
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Introduction:        

Staphylococcus aureus (S. aureus) is a common commensal of humans and its infections have 

always been among the most common causes of morbidity and mortality (1).   
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Although primary S. aureus infections are not common, a great deal of the virulence from this 

organism occurs through cross infection by spread from patient to patient in hospitals and other 

institutional setting  and it's very rare, infections caused by S. aureus can occasionally become 

serious. This happens when the bacteria move from a break in the skin into the bloodstream. This 

can lead to infections in other parts of the body, such as the lungs, bones, joints, heart, blood, and 

central nervous system. In contrast, healthy individuals have a small risk of contracting an 

invasive infections caused by S. aureus but they can carry the organism (2).  Methicillin-resistant 

means the bacteria are unaffected by methicillin, a type of antibiotic that used to be able to kill 

them.  Unfortunately some strains of staph have become resistant to methicillin and other similar 

antibiotics. These strains are known as MRSA, which cannot be cured with traditional penicillin-

related drugs (3).                                                                                                                                  

Instead, MRSA must be treated with alternate antibiotics. MRSA stands for methicillin-resistant 

Staphylococcus aureus, which is a common skin bacterium that is resistant to a range of 

antibiotics. Methicillin-resistant Staphylococcus Aureus (MRSA) is a type of staph bacteria that is 

resistant to certain antibiotics called beta-lactams. These antibiotics include methicillin and other 

more common antibiotics such as oxacillin, penicillin, and amoxicillin. In the community, most 

MRSA infections are skin infections (4).                                                                                                           

More severe or potentially life-threatening MRSA infections occur most frequently among 

patients in healthcare settings. While 25% to 30% of people are colonized in the nose with staph, 

less than 2% are colonized with MRSA (5).                                                                                                                                       

MRSA is the acronym for methicillin-resistant Staphylococcus aureus.  MRSA is distinguished 

from other bacteria by its resistance to most antibiotics including all penicillins and 

cephalosporins.  MRSA can affect people in different ways (6).                                                                       

People can carry it in the nose or on the skin without showing any symptoms of illness.  This is 

called MRSA colonization For Staph aureus the most common body site colonized is the nose. 

MRSA can also causes infections such as boils, wound infections, and pneumonia (7).                                                                                                                                          

Methicillin-resistant Staphylococcus aureus (MRSA) has become one of the most widespread 

causes of nosocomial infections worldwide. Recently, reports have emerged that S. aureus strains 

recovered from community-acquired infections are also methicillin-resistant. This study was 

undertaken to analyze the prevalence of methicillin resistance among isolates at a regional 

hospital in Trinidad, and document the current resistance profile of MRSA and methicillin-

sensitive Staphylococcus aureus (MSSA) to the commonly used anti-staphylococcal agents (8). 

An MRSA infection means the bacteria have got into the body through a break in the skin and 

multiplied, causing symptoms. People who can’t fight off infections or those who have had many 

antibiotics are most likely to get MRSA. It can occur in people who have been in the hospital for 

a long time, and have had many medical procedures done. It can also occur from contact with 

someone in the community who has MRSA (9).                                                                                          

MRSA is spread from person-to-person by direct contact.  This means that if a person has MRSA 

on the skin (especially on the hands) and touches another individual, MRSA may be spread.  A 

person may have MRSA on hands as a result of being a carrier or from touching another person 

who is a carrier or infected with MRSA (10).                                                                                             

MRSA has been featured in the news and on television programs a great deal recently. MRSA 

stands for Methicillin-resistant Staphylococcus aureus. This type of bacteria causes “staph” 

infections that are resistant to treatment with usual, antibiotics. MRSA occurs most frequently 

among patients who undergo invasive medical procedures or who have weakened immune  
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systems and are being treated in hospitals and healthcare facilities such as nursing homes and 

dialysis centres. MRSA in healthcare settings commonly causes serious and potentially life 

threatening infections, such as blood-stream infections, surgical site infections, or pneumonia (8). 

Wound infection is not a modern phenomenon. As early as 14-37AD there is documentary 

evidence that Cornelius Celsus (a Roman physician) described the four principal signs of 

inflammation and used 'antiseptic' solutions. Another Roman physician, Claudius Galen (130-200 

AD) had such an influence on the management of wounds that he is still thought of by many 

today as the 'father of surgery'. The development of a wound infection depends on the complex 

interplay of many factors. If the integrity and protective function of the skin is breached, large 

quantities of different cell types will enter the wound and initiate an inflammatory response. This 

may be characterized by the classic signs of redness, pain, swelling, and raised temperature (11).                                                                                                                                                       

MRSA was infecting people who had chronic illness, but now it is becoming a serious problem 

within health care organizations and community individuals. The emergence of MRSA strains in 

Sudan may constitute a public health problem with a strong potential for dissemination and high 

rates of morbidity and mortality. It causes infections ranging from wound infections to 

endocarditic (3).                                                                                                                                        

Methicillin-resistant Staphylococcus aureus (MRSA) is an important pathogen worldwide causing 

significant morbidity and mortality. MRSA has shown increasing endemic and epidemic spread in 

the last four decades causing serious medical and socio-economic difficulties. MRSA is danger to 

the general public. It is no more dangerous or virulent than-sensitive S. aureus but it is more 

difficult to treat (1).                                                                                                                         

MRSA rarely, if ever, presents a danger to the general public. It is no more dangerous or virulent 

than sensitive S. aureus but it is more difficult to treat. This bacterium is usually confined to 

hospitals and in particular to vulnerable or debilitated patients. These include patients in intensive 

care units, burns units, surgical and orthopedic wards. Some nursing homes have experienced 

problems with this bacterium. MRSA does not pose a risk to the health of hospital staff, unless 

they are suffering from a debilitating disease, or family members of an affected patient or their 

close social or work contacts. Therefore friends or family of such a patient need not take any 

special precautions and should not be discouraged from normal social contact (6). 

Materials and methods                                                                                                                              

This was a hospital-based, cross-sectional, descriptive, case study. It was a qualitative study 

aimed to screen patients colonized by MRSA strains. The study was carried out at Soba 

University Hospital (Khartoum, Sudan) in-patients presenting with nosocomial wound infections. 

It was conducted during the period from May to August, 2010. The collected data were analyzed 

using master sheets and the Statistical Package of Social Science (SPSS) version 10 program. 

Approval to conduct the study was given by Al Neelain University (Khartoum). Permission to 

collect and investigate the specimens was granted by the Administration of Soba University 

Hospital. Verbal consent of the patients enrolled in the study was obtained.                                    

Sampling technique employed in this study was a non-probability, convenience sampling type.  

The sample size was 200 nosocomial wound infection specimens. Data were collected using a 

structural questionnaire.                                                                                                                                

Sterile cotton wool swabs were used to collect samples from the infected sites under aseptic                       
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conditions, and transported immediately to the  microbiology laboratory for bacteriological 

processing. Using swabs, the inoculum was applied to a small area on blood and Mac Conkey 

agar media, and then streaked on the plate using a sterile wire loop insuring single colony 

growth. Plates were then incubated aerobically overnight at 37°C. On blood agar Staphylococcus 

aureus colonies were slightly raised and easily emulsified on the slide. The organism produces 

yellow to cream or occasionally white 1-2 mm in diameter colony. Some strains might exhibit β-

haemolysis. On Mac Conkey agar Staphylococcus aureus produces smaller (0.1-0.5 mm) 

colonies. Most Staphylococcus aureus strains were non-lactose fermenters.                                                  

Gram staining technique was used to help identify the pathogens in the specimens and to culture 

according to their reaction. Staphylococcus aureus was identified by the catalase test (negative), 

coagulase test (positive), and DNase test (positive).                                                                                    

Antimicrobial susceptibility testing was performed by the standardized disc diffusion Kirby-

Bauer method. The antibiotic used was methicillin discs with a concentration of 10 micro grams. 

Susceptibility testing was carried out by picking 2-3 colonies of the tested organism with a wire 

loop from the culture plate and introduced into test tubes containing 2 ml of peptone water. 

These tubes were then incubated for 3-5 minutes to produce a bacterial suspension of moderate 

cloudiness. These suspensions were checked by the Mac Farland turbidity standard. After that,   

a plate of Muller Hinton agar was inoculated with the bacterial suspension. The excess fluid was 

removed by pressing the swab against the side of the tube before plates were seeded. The 

bacterial broth suspension was streaked evenly in 3 directions on the surface of Muller Hinton 

agar with a cotton swab. Plates were rotated at approximately 60 degrees to insure even 

distribution. When the inocula had dried (3-5 min), the discs were placed on the agar with flamed 

forceps and gently pressed down to ensure contact. Plates were incubated immediately at 37°C 

aerobically for 16-18 hours. After overnight incubation, the zone diameters were measured with 

a ruler on the under-surface of the Petri dish. The end point was complete inhibition of growth as 

determined by the naked eye. This measurement classified the isolates into susceptible, 

intermediate and resistant according to zone diameter which was interpreted as per the standards 

of the National Committee of Clinical Laboratory Standards (NCCLS). The quality control of the 

antimicrobial susceptibility test was performed by inoculating Staphylococcus aureus strain 

ATCC 25923. This reference strain was recommended for controlling the susceptibility tests as 

described in NCCLS document. The stock culture was stored below 20 °C in 10% glycerol broth 

and sub-cultured on to agar plate to obtain freshly isolated colonies. Control strain was 

suspended for testing according to the recommended inocula preparation procedures.  

 

Results                                                                                                                                     

Wound swabs were collected from 200 in-patients at Soba University Hospital. Wound 

infections were more frequent (41%) in the age range 21-40 years (Table I).                                         

Patients investigated were 98 (49%) males and 102 (51%) females.                                                       

Staphylococcus aureus was isolated and fully identified in 72 (36%) specimens, and 128 (64%) 

samples showed no growth of Staphylococcus aureus. From the 72 Staphylococcus aureus 

isolates, 16 strains (22.2%) were sensitive to methicillin and 56 (77. 8%) were methicillin 

resistant Staphylococcus aureus (MRSA) strains. The frequency rate of MRSA isolated from all 

200 patients investigated was 28 % (Table II).    
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Table (I):    Distribution of patients investigated according to age incidence 

           Age incidence      

(years) 

           Number             Per cent 

0-20           57             28.5 % 

21- 40           82             41.0 % 

41- 60           42             21.0 % 

           More than 60           19             9.5 % 

Total           200             100 % 

 

 

All MRSA isolates showed no inhibition zone to methicillin. Therefore the methicillin disc 

diffusion test was 100% sensitive and 100% specific. 

 

Table (II):         MRSA pattern among Staphylococcus aureus strains isolated 

                                             

MRSA pattern Number Per cent 

            Negative             16              22.2 % 

           Positive             56              77.8 % 

      Total             72 100.0 % 

 

Discussion  

In the present study Staphylococcus aureus was isolated and fully identified in 72 (36%) 

specimens. From the 72 Staphylococcus aureus isolates, 56 (77. 8%) were methicillin resistant 

Staphylococcus aureus (MRSA) strains. The percentage rate of MRSA isolated from all patients 

investigated was 28 %. Wound infections were more frequent (41%) in the age range 21-40 

years. Patients investigated were 98 (49%) males and 102 (51%) were females.                                                

In Nigeria, Akinjogunla and his colleagues (2009) studied the bacteriology of automobile 

accident wounds infection. Staphylococcus aureus was the predominant microorganism (37.8%) 

isolated. The automobile accident wound infection was most prevalent in the age group of 21-40 

years and infection was more prevalent (71.6%) in males than in females (28.4%) (12).  
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Also in 2009 Shrestha and his co-workers conducted a research in Nepal to study the prevalence 

of Staphylococcus aureus nosocomial infection and methicillin resistant Staphylococcus aureus 

(MRSA). They found nosocomial infection by Staphylococcus aureus to be most prevalent and 

the MRSA prevalence was 42.6% in skin infection (13).                                                                                  

Ross (2010) performed in Australia a prospective survey of postoperative patients and patients 

with wound infection yielding methicillin-resistant Staphylococcus aureus (MRSA). MRSA 

wound infections were found statistically increased as compared with wound infections due to 

other organisms (14).                                                                                                                                     

Sisirak and his research workers (2008) conducted a study in Bosnia on postoperative wound 

infections. Staphylococcus aureus was found the most common cause (22%) of nosocomial 

wound infections. They also noticed an increased frequency (24.4%) of methicillin-resistant 

Staphylococcus aureus (MRSA) in hospitalized patients (15).                                                                       

Another study was carried out in Pakistan by Arif and his colleagues (2005) to find out the extent 

of MRSA. MRSA was isolated from samples of pus and tissues, and its maximum frequency was 

(68%) (16).                                                                                                                                                               

In 2009, Saeed and Ahmed conducted in Khartoum a study to evaluate the efficacy of some 

antimicrobial agents against Staphylococcus aureus and MRSA. They investigated wound swabs 

collected from in-patients at Khartoum Teaching Hospital, Khartoum North Teaching Hospital, 

and Omdurman Teaching Hospital. Staphylococcus aureus was isolated from 163 specimens, 

and from these 15 (9.2%) isolates were MRSA (17).                                                                                  

Guillaume and his co-workers assessed in 2000 methicillin-resistant Staphylococcus aureus 

(MRSA) and its carrier state in a wound care center in France. Of the 334 patients examined,     

81 (20.5%) were MRSA carriers (18).                                                                                                                        

In their study of the prevalence of methicillin-resistant Staphylococcus aureus colonization in 

surgical patients of a Welsh hospital, Samada and his colleagues (2002) found that the 

prevalence of MRSA colonization to be 5.3% (19).                                                                                                  

The American Center for Disease Control (CDC) survey in 1987 showed an increase of MRSA 

prevalence from 22.8% to 56.2% (17).                                                                                                                

Since MRSA prevalence in this study was high, it is advisable to perform regular surveillance of 

MRSA and nosocomial infections and universal precautions to control nosocomial infections 

should be followed in surgical wards.                                                                                                  

Furthermore, simple infection control measures, such as the use of soap and water, establishment 

of barrier systems, and staff education, may significantly reduce MRSA infection rates in patients 

with chronic wound infections.                                                                                                                                 

Since MRSA frequency rate in this study was high, it is recommended to perform regular 

surveillance of MRSA and nosocomial infections and universal precautions to control 

nosocomial infections that should be followed in surgical wards. Simple infection control 

measures, such as the use of soap and water, establishment of barrier systems, and staff 

education are recommended to reduce MRSA infection rates in patients with chronic wound 

infections.                                                                                                                                            

Conclusion: There was no significant difference in the frequency rate of MRSA between males 

or females. However, MRSA was more frequent in the age range 21-40 years. The frequency rate 

of nosocomial MRSA isolated from wound infected-patients was considered higher than that 

reported in other countries.     
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