


PREVALENCE AND ANTIMICROBIAL SUSCEPTIBILITY PATTERN OF STAPHYLOCOCCUS AUREUS AND METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS ISOLATED FROM URINE SAMPLES OF MALE AND FEMALE STUDENTS OF ALEX-EKWUEME FEDERAL UNIVERSITY NDUFU-ALIKE EBONYI STATE

Abstract
Methicillin-resistant Staphylococcus aureus” (MRSA) is a type of S. aureus that is resistant to some of the antibiotics that are often used to treat S. aureus infections. The aim of this study was to determine the prevalence and antimicrobial susceptibility pattern of Staphylococcus aureus and methicillin-resistant Staphylococcus aureus (MRSA) isolated from urine samples of students of Alex-Ekwueme Federal University Ndufu-Alike Ebonyi State. A total of seventy (70) urine samples were collected from both male (35) and female (35) students of Alex-Ekwueme Federal University Ndufu-Alike Ebonyi State, transported to Microbiology shared laboratory of the same institution within two hours of collection. The samples were inoculated unto nutrient broth for overnight incubation. They were then sub-cultured aerobically at 370C on MacConkey agar plates for 24-48 hrs. Then the plates were examined to quantify the organisms present according to Clinical Laboratory Standard Institute (CLSI) guidelines. Antimicrobial susceptibility was carried out using disc diffusion method. Out of the 70 urine samples analyzed, 55(75.5%) were positive for Staphylococcus aureus. The 55 Staphylococcus aureus was further screened for MRSA, 44 was shown to be MRSA positive (80%).  S. aureus and MRSA were shown to be more prevalent amongst females with 32(91.4%) than the males 23(65.7%). The age group with the highest S. aureus was those between the age of 20-24 years (82.5%) while the group with the highest MRSA was from 25-30 years 100%. Antimicrobial susceptibility results showed that S. aureus was highly susceptible to ampicillin (90%), amoxicillin-clavulanic (85%), gentamycin (60%) and ofloxacin (50%) and resistant to MRSA. Prompt medical attention and sensitization about this public health menace is advocated in this institution.  
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1. INTRODUCTION
S aureus is a common cause of skin and skin structure infections as well as osteoarticular infections in the pediatric population. S aureus is also identified in cases of septicemia, infective endocarditis, pneumonia, ocular infections, and central nervous system infections (Tenaillon et al., 2019). S aureus has a variety of virulence factors that, singly and in combination, can result in severe infection. Catalase, produced by S aureus, is an enzyme that allows intracellular survival of this bacterium by breaking down hydrogen peroxide, a host defense mechanism. (3) Surface proteins of S aureus include coagulase (the catalyst that generates fibrin from fibrinogen) and clumping factors (which cause clotting). (1) Toxins and extracellular substances include hemolysins (which destroy erythrocytes), leukocidins (which cause skin necrosis), and exfoliative toxin and enterotoxins B and C (which propagate the systemic inflammatory response). (1) Panton-Valentine leukocidin is a toxin that can do all the above. (4) These virulence factors allow S aureus to cause the variety of clinical syndromes for which this bacterium is known, including the development of abscesses. S aureus can acquire new genetic elements. (1) Local environmental stressors, such as low pH, low oxygen, poor availability of nutrients, extremes in temperatures, and antibiotic use, may force altered genetic expression through regulatory mechanisms. (1) In total, intrinsic and acquired genetic material expands the ability of S aureus to affect the patient while surviving in harsh conditions (Tenaillon et al., 2019).
Pathogen transmission between species is recognized as being of clinical relevance and zoonotic. The transmission of commensal Staphylococcus spp., including those resistant to methicillin and other antibiotics, has been recognized from animals to humans and vice versa particularly among domestic animals and their owners Importantly, the transmission also occurs among staff working in veterinary hospitals and their patients, as well as among patients who are in the same hospital The objective of this study was to isolate and identify Staphylococcus spp. obtained from healthy humans.
Methicillin resistant Staphylococcus aureus (MRSA) has been widely known as the major nosocomial pathogen that causes several death incidence and mortality worldwide. The prevalence rate of Methicillin-resistant Staphylococcus aureus in the world currently is very diverse (Muhammad & 2019; Shi et al., 2019, Tahir et al 2018). MRSA strains are endemic in many parts of the world including our hospitals which account for more than 29%–35% of all clinical isolates. Recently, many studies have recorded high increased in infection associated with MRSA. Surveillance strategies have been proposed especially in high-risk areas such as the intensive care unit to minimize this infection. Pneumonia and bacteremia account for the majority of MRSA serious clinical infections, but intra-abdominal infections, osteomyelitis, toxic shock syndrome, food poisoning, and deep tissue infections are also important clinical diseases. Glycopeptide and vancomycin are the conventional antibiotic therapy used for the treatment of infection caused by MRSA. New antibiotics have also been recently released that add to the therapeutic armamentarium against MRSA and these are linezolid, and quinupristin/dalfopristin, but cost, side effects, and resistance may limit their long-term usefulness. Staphylococcus aureus is an opportunist pathogen that can cause a variety of illnesses through suppurative or nonsuppurative (toxin-mediated) means. 

2. Methods
2.1 Study Setting and Period of Study
The study was conducted among seventy (70) students of Alex-Ekwueme Federal University Ndufu-Alike (AE-FUNAI) in April, 2024.  The school is located at Ikwo which is one of the Local Government Area in Ebonyi State, South eastern part of Nigeria.
Sample collection and processing and Antimicrobial Susceptibility Testing (AST)
Clean-catch midstream urine samples were collected from students volunteers who were not on antibiotics treatment at the time of sampling and analyzed using microbiological standard procedures. All samples collected were transported to AE-FUNAI microbiology laboratory (shared lab) immediately using a cold ice bag for culturing and antimicrobial susceptibility tests.
The samples were first inoculated unto broth for the purpose of enrichment. Mannitol salt agar (MSA) was used for Staphylococcus aureus identification, guidelines from American Society for Microbiology (ASM) were followed for morphological and biochemical tests. Using Kirby-Bauer disc diffusion method, antimicrobial susceptibility testing (AST) was carried out. 
Statistical  Analysis
All data collected in this research was analyzed and interpreted statistically using chisquare test to determine the significance difference between the two genders. Microsoft excel program was used to enter the data collected. Data were analyzed using statistical package for social science (SPSS).
RESULTS
Table 1: Prevalence of S. aureus isolated from urine samples of both male and female students of AE-FUNAI according to gender
The result below shows that S. aureus is more prevalent among female (91.4%) than the male (65.7%)
	Gender
	No of Sample
	Sample positive for S. aureus
	Sample Negative for S. aureus

	Male
	35
	23(65.7%)
	12(34.3%)

	Female
	35
	32(91.4%)
	3(8.6%)

	TOTAL
	70
	55(75.5%)
	15(21.4%)



Table 2: Prevalence of Staphylococcus aureus isolated from urine samples of both male and female students of AE-FUNAI according to age
The result below shows that Staphylococcus aureus was high among those between the age 20-24 years (82.5%) and low among those between the age 25-30 years (57.1%)
	Demographic parameter: Age (years)
	No of Sample examined
	Sample positive for S. aureus
	Sample Negative for S. aureus

	15-19                                        
	23
	18(78.2%)
	5(%)

	20-24                                        
	40
	33(82.5%)
	13(%)

	25-30                                       
	7
	4(57.1%)
	3(%)

	TOTAL
	70
	55(75.5%)
	15(21.4%)



Table 3: Prevalence of methicillin-resistant Staphylococcus aureus among the students
The result below shows that out of 55 Staphylococcus aureus screened, 44 was positive for MRSA. 
	Gender
	No of Sample
	Sample positive for S. aureus
	Sample positive for MRSA

	Male
	35
	23(65.7%)
	16(50%)

	Female
	35
	32(91.4%)
	28(87.5%)

	TOTAL
	70
	55(75.5%)
	44(80%)



Table 4: Antibiotics susceptibility pattern of 20 isolates of Staphylococcus aureus 
The result of antibiotics susceptibility pattern of 20 Staphylococcus aureus isolates below, shows that Ampicillin (90%), Amoxicillin-clavulanic (85%), Gentamycin (60%) and Ofloxacin (50%) were highly susceptible to S. aureus, while Ceftriaxone (95%), Ciprofloxacillin (75%), Tetracycline (75%), Nitrofurantoin (70%) and Cefoxitin (65%) were resistant to S. aureus
	Sample Number
	Antibiotics
	S. aureus N=10

	
	
	Number Susceptible (%)
	Number Resistant  (%)

	1
	Ampicillin 
	18 (90%)
	2 (10%)

	2
	Amoxicillin-clavulanic acid
	17 (85%)
	3 (15%)

	3
	Cefoxitin 
	7(35%)
	13 (65%)

	4
	Ceftriaxone 
	1 (5%)
	19 (95%)

	5
	Ciprofloxacillin
	15 (75%)
	5 (25%)

	6
	Gentamycin
	12 (60%)
	8 (40%)

	7
	Ofloxacin 
	10(50%)
	10 (50%)

	8
	Nitrofurantoin
	6(30%)
	14 (70%)

	9
	Tetracycline
	5 (25%)
	15 (75%)

	10
	Vancomycin 
	9 (45%)
	11 (55%)



DISCUSSION
In this study, the result shows that S. aureus is more prevalent among female (91.4%) than the male (65.7%), this can be as a result of hormonal inbalance/changes women experience during menstruation. This work is in agreement with the study carry out by Ayogu et al, (2017) who screened 70% S. aureus among female students. The work also agrees with the work of Shulman et al (2007) and shepherd et al., (2013) who found 60% and 72% Staphylococcus aureus respectively among female students. This work is not in agreement with the work of Tebelay and Adane 2016, who stated males had higher isolation rate of S. aureus than the females.
In this research, out of 55 Staphylococcus aureus screened, 44 was MRSA (80%). There are several reasons which may cause the increase and they include overuse and misuse of antibiotics. Spread of MRSA in the community setting (school, gym and crowded area) may also contribute. This is in agreement with the report of Ike et al (2016) and Ayogu et al (2017) who reported a high increase of MRSA in their various studies carried out. This study is in accordance with the report of Abera et al 2008, who reported high prevalence of MRSA outside Addisa Abba and is against the report of Tebelay and Adane 2016 who reported 17.5% MRSA in hospital medical college Addisa Abba.
The present study showed that Staphylococcus aureus was high among those between the age 20-24 years (82.5%) and low among those between the age 25-30 years (57.1%). This is higher than the report of Nnabugwu et al (2023) who reported 47% Staphylococcus aureus among students of age 20-25years of age. The work also agrees with that of Bushell et al (2013). This work also is not in agreement with the work of Tebelay and Adane 2016, who in their study stated that the rate of isolation of Staphylococcus aureus  was high in those at the age of 15-24years. 
In this study, antibiotics susceptibility pattern of 20 Staphylococcus aureus isolates shows that Ampicillin (90%), Amoxicillin-clavulanic (85%), Gentamycin (60%) and Ofloxacin (50%) were highly susceptible to S. aureus, while Ceftriaxone (95%), Ciprofloxacillin (75%), Tetracycline (75%), Nitrofurantoin (70%) and Cefoxitin (65%) were resistant to S. aureus. This research also agrees with the work Osuide et al (1996) who observed high susceptibility pattern of antibiotics  in ampicillin and gentamicin (90% and 92%)respectively against Staphylococcus aureus.  In the same manner, Abraham  et al (2020) reported high resistance among commonly used antibiotics (Ciprofloxacin and tetracycline) in Staphylococcus aureus. Ike et al (2016) that Ampicillin (90%), Amoxicillin-clavulanic (85%) were highly susceptible to S. aureus. Majority of the MRSA were resistant to more than two antimicrobial agents as duly observed in most review work.
CONCLUSION
The present research indicates that there is need for sensitization of Staphylococcus aureus and Methicillin-resistant strains of Staphylococcus aureus among the students of all levels and across all the departments on the effect of this organisms to human. This is because most adult see S. aureus as normal flora, neglecting the harm it can cause to human. Moreso, frequent check up on their health status is recommended. For instance, all isolates that were tested in this study are resisted two or more antibiotics which they were formally sensitive to. The increasing resistance to these antibiotics poses a great threat to the treatment of infections.
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