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ABSTRACT 

Objectives: The current study was aimed to evaluate the frequency and antibiotic susceptibility pattern of S. 

aureus isolated from various clinical specimens of patients admitted to Al Jala hospital during 2017 and 2018, and 

to figure out the prevalence of S. aureus strains among clinical specimens. Methods. A cross sectional study 

conducted in AL jala hospital during 2017-2018. About 226 clinical specimens were collected and inoculated in 

sheep blood agar, chocolate, and mannitol salt agar. Then incubated at 35 c for 18-24 hours in aerobic 

atomosphere. The Kirby-bauer disc diffusion method was performed to determine antibiotic susceptibility. Results. 

Most of staph aureus isolate were from ages 21-30 years, followed by ages 31-50 years, while in 2018, the most of 

staph aureus isolate were from ages 31-50 year followed by 17-30 years. The highest isolate of staph aureus from 

clinical specimens was in males than in females in both years. The highest specimen found in the swab was staph 

aureus followed by tips and pus. The highest susceptibility level of Staph aureus during 2017 was recorded 

towards Vancomycin, followed by Ciprofloxacin (70%), Septrin (66%), Erythromycin and Amikacin 85(60) equally. 

While, the highest resistance level recorded was towards Amoxicillin (46%) followed by Tetracycline (32%), 

Gentamycin 34 (24%). In 2018, S. aureus strains recorded high sensitivity to Ciprofloxacin and Erythromycin 83 

(81%) equally. The most common drug resistance was colistin 101 (99%), Augmentin 93 (91%) and ceftazidime 77 

(75%). Conclusion. Vancomycin, Ciprofloxacin and Erythromycin were the most antibiotics found to give constant 

sensitivity. The determination of prevalence and antibiotic sensitivity pattern of staph aureus will assist clinicians to 

establish antibiotic treatment approaches.  
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Infections and Its Antibiotic Susceptibility Patterns. Alq J Med App Sci. 2021;4(2):163-169. 
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INTRODUCTION 

Annually, nosocomial infections account for ill health and death between millions of patients, worldwide. S. 

aureus are Gram-positive cocci, usually appearing as clusters on a Gram's stain [1,2]. S. aureus is a common 

cause of skin and soft tissue infections [3,4]. Some strains have the ability to produce enterotoxins that cause 

foodborne illness. Thus, in addition to causing skin infections, S. aureus is a major cause of gastroenteritis [5]. 

Shortly after hospitals started using penicillin, S. aureus resistant to the antimicrobial agent appeared, and by 

the 1970s, multidrug-resistant S. aureus (MRSA) had appeared [6]. Strains of Staphylococcus aureus that are 
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resistant to the penicillinase-resistant penicillin have been isolated principally from hospitalized patients, 

particularly in Europe [7-9]. In England, the mean incidence of MRSA bacteremia is about 40% of Staph aureus 

bacteremia [10-12]. MRSA were first reported in 1961 and have since become a major nosocomial pathogen 

worldwide [13,14]. Various tests can be used to identify S. aureus, including production of protein A, cell-bound 

clumping factor, extracellular coagulase and heat-stable nuclease [15,16]. Daptomycin, linezolid and tigecycline 

are alternative agents which can be selected [17]. Other newer agents to consider are ceftaroline, dalbavancin, 

oritavancin, telavancin, or tedizolid [18-21]. Before long after hospitals started using penicillin, S. aureus 

resistant to the antimicrobial agent seemed, and by the 1970s, multidrug-resistant S. aureus had appeared [18]. 

Methicillin-resistant S. aureus (MRSA) specifically was first encountered in the 1960s; it is predictable that 

almost 100,000 severe MRSA infections arose in 2005, with nearly 19,000 deaths linked to MRSA, matched with 

17,000 deaths from human immune deficiency virus and AIDS.9 Between 1999 and 2005, hospitalizations due 

to MRSA doubled [15]. The objectives of the study were to compare the susceptibility pattern of S. aureus 

isolates against various types of commonly used antibiotics in Al- Jala hospital during two years, and to 

determine the prevalence of staph aureus among clinical specimens.  

 

METHODS 
 

Study design and setting  

It was a cross‐sectional study conducted at department of bacteriology in Al-Jala Hospital- Benghazi between 

2017 to 2018. About 226 clinical specimens were collected from CSF, urine, catheter tip, pus, pus swabs, 

sputum and surgical site infections. Specimens were inoculation on sheep blood agar, chocolate and mannitol 

salt agar. The plates were then incubated at 35 °C for 18–24 hours in aerobic atmosphere. The identification of 

S. aureus was made on the basis of colony morphology, gram’s staining, catalase and coagulase tests. The 

Kirby-Bauer disk diffusion method was performed to determine the antibiotic susceptibility. The antibiotics 

tested were AK-Amikacin (30μg), Amoxicillin (30 μg), Doxycillin 30 (30 μg), Levofloxacin (30 μg), Erythromycin 

(15 μg), pencillin (10 μg), ceftazidime (30mcg), gentamicin (10 mcg), Piperacillin (30 μg), ciprofloxacin (5μg), 

Imipenem (30 μg), Vancomycin (25 μg), SXT-Sulfamethoxazole (25μg), Nalidixic acid (30 μg), Nitrofurantoin 

(300 μg), tetracycline (30mcg), tobramycin (10 mcg), Colistin (10Fg), Augumentin (30ug). Results of disk 

diffusion method were interpreted in accordance to the Clinical and Laboratory Standards Institute (CLSI, 2009). 

All ethical considerations for the studies on patients were considered carefully and the experimental protocol 

was approved by the Ethics Committee for research on the hospital infection control unit. 

 
Statistical analysis 

Following data collection, clinical specimens were coded and placed in numerical sequence. A Microsoft Excel 

2010 (Microsoft Corporation, Redmond, WA) spread sheet database was built to collate, quantify and analyses 

the data which was subsequently inputted by the investigator in order to estimate distribution of the Staph 

aureus growth in specimens, susceptibility and resistance patterns of staph aureus to antibiotics. The excel 

programme spread sheet was used with the appropriate formulas to compile tables of summary statistics and 

to create frequency tables, charts of counts and percentages. 
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RESULTS  
Distribution of staph aureus growth in clinical specimens according to the age group (2017). 

The highest isolate of staph aureus was recorded in ages 21-30 (23%), followed by ages 31-50 years (33%), 

while the lowest was recorded in ages between1-10 (17%). 

 

Table 1: Distribution of staph aureus growth in clinical specimens according to age group 2017 
 

Age group 

2017 
1-10 12-20 21-30 31-50 51-70 

% 12% 18% 29% 23% 18% 

Number 17 26 41 33 25 

 

Distribution of staph aureus growth in clinical specimens according to the age group (2018). 

Most of staph aureus isolate was from ages 31-50 year followed by 17-30 years, while the lowest reported in 

ages 1-16 year. 
 

 

 
Figure 1. Distribution of staph aureus growth in clinical specimens according to the age group (2018). 

 

Distribution of the specimens according to gender 2017 

According to gender, the highest isolate of staph aureus from clinical specimens was more in males than in 

females. 

 

Figure 2. Distribution of the specimens according to gender (2017). 
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Distribution of the specimens according to gender (2018) 

Also, the highest isolated of staph aureus from the clinical specimens was (61%) males and (39%) females. 

  

 

Figure 3. Distribution of the specimens according to gender (2018). 

 

Distribution of the Staph aureus growth in specimens 2017 
 

The highest specimen found in the swab was staph aureus followed by tips and pus. 

Table. 2: Distribution of the Staph aureus growth in specimens (2017) 

 

SAMPLE swab urine pus Catheter tip csf sputum  

% 53% 7% 12% 16.9% 4% 6% 100% 

NUMBER 66 9 15 21 5 8  

 

Distribution of the Staph aureus growth in specimens 2018. 

The prevalence of staph aureus was significantly different among various clinical specimens and was found that 

58% of these isolates were from swab followed by pus (25%) and Tips (12%). 

Table 3. Distribution of the Staph aureus growth in specimens 2018 
 

SAMPLE Swab Urine Pus Catheter tip CSF Sputum Total  

% 58% 2% 25% 12% 3% 1% 100% 

NUMBERS 59 2 25 12 3 1 102 

 

Susceptibility and resistance patterns of Staph aureus to antibiotics 2017. 

The highest susceptibility level of Staph aureus was recorded towards Vancomycin, followed by Ciprofloxacin 

(70%), Septrin (66%) Erythromycin and Amikacin 85(60) equally. While the highest resistance level recorded was 

towards Amoxicillin (46%) followed by Tetracycline (32%), Gentamycin 34 (24%). 
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Table. 4: Susceptibility and resistance patterns of Staph aureus to antibiotics 2017 
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AK-Amikacin (30μg), Amoxicillin (30 μg), Doxycillin 30 (30 μg), Levofloxacin (30 μg), Erythromycin (15 μg), pencillin (10 μg), ceftazidime (30mcg), gentamicin (10 

mcg), Piperacillin (30 μg), ciprofloxacin (5μg), Imipenem (30 μg), Vancomycin (25 μg), SXT-Sulfamethoxazole (25μg), Nalidixic acid (30 μg), Nitrofurantoin (300 μg), 

tetracycline (30mcg), tobramycin (10 mcg), Colistin (10Fg) 

 

Susceptibility and resistance patterns of Staph aureus to antibiotics 2018 

S. aureus strains recorded high sensitivity to Ciprofloxacin and Erythromycin 83 (81%) equally. The most 

common drug resistance was toward colistin 101 (99%), Augmentin 93 (91%) and ceftazidime 77 (75%).  

Table. 5: Susceptibility and resistance patterns of Staph aureus to antibiotics 2018 
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% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Erythromycin (15 μg), Nitrofurantoin (300 μg), gentamicin (10 mcg), ciprofloxacin (5μg), Imipenem (30 μg), tetracycline (30mcg), 

Augumentin (30ug), Colistin (10Fg). ceftazidime (30mcg)   

 

 

DISCUSSION  

S. aureus is a highest nosocomial pathogen causing significant disease and mortality [16]. The major way for 

patient-to-patient spread s. aureus infected or colonized patients and transient hand carriage on the hands of 

health care staff. This cross-sectional study reported that isolated of staphylococcus aureus from clinical 

specimens was more in male specimens than female. In agreement with our observation, there was a study 
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done by Loreen mentioned that "male gender was identified as risk factor for s. aureus nasal carriage"[22].  

Judyta et al., indicated that "Risk factors for S aureus carriage were sex dependent"[23].  

The current study found that a high staphylococcus aureus isolate during the two years was obtained from 

swab, tips and pus. On the other hand, previous studies carried out by Metha and Rajaduraipandi, found a high 

isolation rates from pus and wound swab [21,24]. While, Qureshi et al., recorded high isolation rate from pus 

[25]. 

The prevalence and antibiotic susceptibility patterns of various Staph aureus isolates gained from various 

clinical subjects were determined. The present study documented high sensitivity of staphylococcus aureus was 

to vancomycin, which was similar to studies performed by Mehta and Rajaduraipandi [21,24]. The most 

common drug resistance of S. aureus during 2017 was recorded toward Amoxicillin (46%) followed by 

Tetracycline (32%), Gentamycin 34 (24%), while in 2018 the resistant was recorded toward colistin 101 (99%), 

Augmentin 93 (91%) and ceftazidime 77 (75%).  Dissimilarly, Qureshi et al., had reported 97.8% staph aureus 

recorded resistant to Gentamicin [25]. Furthermore, Unaezuoke et al., documented a high resistance of 95.8% 

to penicillin, 89.6% to ampicillin, 87.5% to tetracycline and 75.0% to chloramphenicol by staphylococcus aureus 

strains [26].  

 

 

CONCLUSION 

Vancomycin, Ciprofloxacin and Erythromycin were the most antibiotics found to give constant sensitivity 

toward S. aureus isolates. These findings could assist epidemiologists to understand the nature of S. aureus 

isolates in this hospital of Libya. 
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