
1 
 

African Journal of Medical Sciences                      http://ajmsc.info 

Citation: Abeer S. Osman. Detection of Vancomycin Resistant-Staphylococcus aureus in 

Clinical Specimens in Khartoum (Sudan). African Journal of Medical Sciences, 2016, 1(6) 

ajmsc.info 

 

Detection of Vancomycin Resistant-Staphylococcus aureus isolated 

from Clinical Specimens in Khartoum (Sudan) 

Abeer S. Osman                                                                                                                           
Faculty of Medical Laboratory Sciences, Al Neelain University, Khartoum, Sudan 

 

Abstract    

Background:  Staphylococcus aureus (S. aureus) is a major human pathogen capable of 

infecting most tissues. The organism causes a variety of diseases, ranging from localized skin and 

wound infections to severe sepsis, and is a leading cause of hospital-acquired infections. The 

incidence of S. aureus infections has increased steadily over the last 20 years, and infections due to 

multidrug-resistant strains have become an increasing problem worldwide.                                              

Objective: To detect resistance of Staphylococcus aureus isolated from clinical specimens against 

the antibiotic vancomycin in Khartoum (Sudan).                                                                                                

Materials and methods: The study was carried out in Khartoum (Sudan), during the period 

from April to July, 2011. 80 clinical samples were collected, and Staphylococcus aureus was 

isolated by culture on blood agar. Identification was done using Gram stain, catalase test, coagulase 

test, DNAse tests. The sensitivity of Staphylococcus aureus was tested against the antibiotic 

vancomycin.                                                                                                                                                         

Results: About 65% of the clinical specimens investigated showed growth of Staphylococcus 

aureus. All strains tested were found sensitive to vancomycin. Among diabetic patients, wound 

infections were more frequent (44.44%) in the age range 41-50 years. Among non-diabetic patients, 

wound infections were more frequent (50%) in the age range 41-60. Patients investigated were 

55.6% males and 44.4% females among diabetic patients and were 75% males and 25% females 

among non-diabetic patients.                                                                                                                       

Conclusion: No vancomycin resistant Staphylococcus aureus was isolated from diabetic or non-

diabetic wound infected patients or the other clinical specimens investigated. This justifies the use of 

this antibiotic in treatment of wound infections caused by these organisms. 
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Introduction  

Humans are a natural reservoir of S. aureus, and the bacteria can be found in the nose and on the 

skin in 25-30% of healthy people. Although most staphylococcal infections are caused by the 

patient's own S. aureus, it is unclear whether all carrier strains are equally prone to cause an 

infection or if some strains are more virulent than the others1.                                                                                 

The pathogenesis S.aureus is multi-factorial, and can be attributed to the production of a large 

number of extracellular toxins (hemolysin, leukocidin, superantigen, etc.), secreted enzymes 

(protease, lipase, coagulase, etc.), and cell wall associated proteins that bind extracellular matrix 

and plasma proteins such as fibronectin, collagen, fibrinogen, and immunoglobulins2.                             

Vancomycin resistant Staphylococcus aureus (VRSA) infection is a condition caused by 

Staphylococcus aureus, becomes resistant to the antibiotic vancomycin. The Staph. bacteria are 

commonly found on the skin and the nose. A person may carry Staphylococcus aureus but does 

not get infected or sick. When Staphylococcus aureus causes an infection, such as pimples or 

boils, mild antibiotics can easily kill them by vancomycin3.                                                                                                           

Community acquired Staphylococcus aureus is an emerging problem worldwide. A long period 

had passed treating Staphylococcus aureus by penicillin. Later it developed vancomycin 

resistance in USA, France, Korea, South Africa, Scotland and Brazil. Few research papers had 

been published on this topic in Sudan. Hence this study was conducted to reflect more light on 

this important problem. 

Materials and methods           

This was a qualitative, cross sectional, descriptive study conducted at Khartoum Teaching 

Hospital and Jabir Abulez Medical Center. The study population was wound infected patients 

and MRSA isolates. Sampling was a non-probability, convenience type. Clinical specimens were 

collected from 80 patients. 50 of these specimens were wound swabs collected from patients 

attending Khartoum Teaching Hospital. The remaining 30 were miscellaneous clinical specimens 

collected from Jabir Abulez Medical Center. 34 (68%) of the wound swabs patients were 

diabetic and 16 (32%) were non-diabetic. Data were collected by a structural interview 

questionnaire.                                                                                                                                                    

Collection of specimens from diabetic and non-diabetic patients was accomplished by using 

sterile cotton wool swabs. The swabs were inoculated on Blood agar plates (under aseptic 

conditions) and incubated at 37°C aerobically overnight. Identification of Staphylococcus aureus 

was based on the colonial morphology: S. aureus has small, round, convex, white, beta-

heamolytic colonies. By Gram stain it exhibits gram positive cocci in clusters. It could be further 

identified by catalase test, coagulase test, and culture on mannitol salt agar.                                                     

Antibiotics susceptibility testing was done for isolates of S. aureus, using Kirby-Bauer agar 

diffusion method and the antibiotic tested was vancomycin4. To obtain reproducible results, a 

standard number of bacteria (1.5x108 bacterial per ml) were used. It was prepared by direct 

touching of a colony with sterile loop and the growth was adjusted by using Mac Farland  
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turbidity standard. Within 15 min after preparing the inocula, a sterile swab was tipped into the 

inoculum; excess inoculum was removed by pressing and rotating the swab firmly against the 

side of the tube above the level of liquid. The swab was streaked over the surface of Muller 

Hinton agar plate three times. The plate was rotated through an angle of 60 ° each time to ensure 

good distribution of inoculum on all surface of the plate. The antimicrobial discs were placed on 

the inoculated plates using a sterile forceps. Each disc was pressed gently down to ensure even 

contact with medium, and plates were placed inverted in an incubator at 37 O C. After overnight 

incubation the diameter of each zone was measured and recorded in mm, using the ruler on the 

under surface of the plate. Zone of inhibition will be uniformly circular and there will be a 

confluent lawn of growth. The diameters of the zones were recorded to the nearest millimeter. 

The end point of inoculation was generally judged by the naked eye at the edge where growth 

starts. The zone margin should be taken as the area showing no obvious growth that was detected 

with unaided eye. The result of the zone inhibition was interpreted according to the critical 

diameters given in the most recent NCCS guidelines, showing the test organism as either 

susceptible or resistant to the antibiotic that had been tested. The results were analyzed using 

SPSS program. 

Results  

Clinical specimens were collected from 80 patients. 50 of these specimens were wound swabs 

collected from patients attending Khartoum Teaching Hospital. The remaining 30 were 

miscellaneous clinical specimens collected from Jabir Abulez Medical Center. 34 (68%) of the 

wound swabs patients were diabetic and 16 (32%) were non-diabetic. (Table I).  

Table I:  Clinical specimens investigated 

 

Total Non-diabetic 

patients 

Diabetic 

patients 

 

Specimens 

% No. % No. % No. 

62.5% 50 20 % 16 42.5 % 34 Wound 

specimens  

37.5 % 30 37.5% 30 0 % 0 Miscellaneous 

specimens 

100% 80 57.5 % 46 42.5 % 34 Total 
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Out of the 80 specimens investigated, Staphylococcus aureus was isolated and fully identified in 

52 (65%) specimens, and 28 (35%) samples showed no growth of Staphylococcus aureus. The 

frequency rate of Staphylococcus aureus among diabetic wound swab patients was 22.5 % and 

that of non-diabetic wound swab patient s was 5% (Table II).  

Table II      Staphylococcus aureus isolated 

 

Total S. aureus not 

isolated 

S. aureus 

isolated 

 

Specimens 

% No. % No. % No. 

42.5% 34 20 % 16 22.5 % 18 Diabetic 

wound Swabs 

20% 16 15% 12 % 4 Non-diabetic 

wound swabs 

37.5% 30 0 0 37.5 % 30 Other clinical 

specimens 

100% 80 35 % 28 65.0 % 52 Total 

 

52 isolates of Staphylococcus aureus were tested for the sensitivity of vancomycin using Kirby-

Bauer agar diffusion technique. All isolates were found sensitive to the antibiotic vancomycin, 

and none of them had a phenotypic resistance to this antibiotic. Wound infections were more 

frequent (44.4%) in the age range (41-50) years among diabetic patients. Also patients 

investigated were (55.6%) males and (44.4%) females among diabetic patients, and (75%) males 

and (25%) females among non-diabetic patients. 
 

Discussion 

Staphylococcus aureus is a common organism that causes wound and skin infections. It is one of 

those organisms that may readily develop resistance to many antibiotics. Development of 

vancomycin resistant-Staphylococcus aureus is very important clinically. This work studied 

vancomycin sensitive Staphylococcus aureus.                                                                                                

Akhim and his co-workers (2006) in Tabriz (Iran) isolated vancomycin resistant-Staphylococcus 

aureus (VRSA) from wound infections. They claimed that 14 samples (35%) were culture  
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negative and 26 (65%) were positive, and there was no vancomycin resistant-Staphylococcus 

aureus5.                                                                                                                                                                     

Some studies conducted to study the prevalence rate of vancomycin Staphylococcus aureus MIC 

found no vancomycin resistant Staphylococcus aureus6. These findings agree with the findings 

of this study. Other authors found a relatively low-level resistance of VRSA7.                                                                                                                                                                        

Again Alan and his colleagues in Brazil (1999) evaluated the presence of vancomycin-resistant 

Staphylococcus aureus in wound swabs patients. They were able to define only 5 strains of the 

140 isolates investigated to develop vancomycin resistant-Staphylococcus aureus8. This is a very 

low prevalence rate of vancomycin resistance; and it is closely related to the findings of this 

study.                                                                                                                                                              

Sachdev and his co-workers in India (1994) isolated vancomycin resistant-Staphylococcus 

aureus from post-operative pus samples. They detected 6.67% strains resistant to vancomycin9. 

In the present study no VRSA were detected.                                                                                                            

From this study it may be recommended that isolation, identification, and antimicrobial 

susceptibility testing of Staphylococcus aureus are an obligatory measure for treatment of 

patients with wound infections. Vancomycin should be the drug of choice for treatment of 

community acquired staphylococcal wound infections.                                                                                                                   

Conclusions: Staphylococcus aureus was more frequent among diabetic patients aged 40 years 

and over. No vancomycin resistant Staphylococcus aureus was isolated from diabetic and non-

diabetic wound infected patients or other clinical specimens. Vancomycin is an excellent 

antimicrobial for treatment of community acquired staphylococcal wound infections. 
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