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ABSTRACT 

	Aims: This study investigated antimicrobial resistance and detection of Panton-Valentine Leukocidin gene in S. aureus from clinical samples in Federal Medical Centre, Keffi, Nigeria.
Study design:  Cross sectional study.
Place and Duration of Study: Department of Microbiology, Nasarawa State University, between December 2024 and June 2025.
Methodology: A total of 250 (50 each of high vaginal swab, wound swab and sputum as well as 100 urine) samples were collected from the Microbiology Unit of the Laboratory Department of Federal Medical Centre, Keffi, Nigeria, and S. aureus was isolated and identified using standard microbiological methods. The antimicrobial susceptibility testing on the isolates was carried out using disc diffusion method and interpreted in accordance with Clinical and Laboratory Standards Institute (CLSI) protocol. The molecular detection of luk-PVi gene in antibiotic resistant isolates was carried out sing polymerase chain reaction (PCR) method.
Results: Out of 250 clinical samples obtained, the prevalence of the isolates was 47 (18.8%). The prevalence of the isolates in relation to clinical samples was highest in High Vaginal swab (17; 34.0) but lowest in sputum (4; 8.0%). The isolates were more resistance to rifampicin, amoxicillin, erythromycin, ciprofloxacin, chloramphenicol and norfloxacin with percentage resistance ranges from 89.4 % to 66.0%. The prevalence of the multi-drug resistant (MDR) isolates (95.7%) was higher than pandrug resistant (PDR) isolates (4.3%). The occurrence of the luk-PVi gene in relation to clinical samples was high in isolates from sputum (25.0%) than the wound swab (22.2%). Most of the isolates were antimicrobial resistance, MDR resistance and carriage of PVL toxin gene.
Conclusion: The high prevalence of multidrug-resistant S. aureus and the detection of the Panton-Valentine leukocidin (PVL) gene in clinical isolates highlight an urgent need to strengthen antimicrobial stewardship and implement routine virulence screening to guide effective infection control and therapy.
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1. INTRODUCTION 

Staphylococcus aureus (S. aureus) is a Gram-positive coccus that colonizes approximately one-third of the human population, primarily in the nares, particularly the posterior vestibules [1, 2, 3]. Nasal carriage is a major risk factor for staphylococcal diseases (Kasper et al., 2015), as the bacterium possesses a variety of virulence factors that contribute to its pathogenicity [4, 5]. This organism is also a common cause of clinical infections, including skin and soft tissue infections, pneumonia, endocarditis, osteomyelitis, and toxic shock syndrome [3, 5].
Staphylococcus aureus produces various toxins and adhesion factors that function as virulence determinants [5, 6]. One such factor is the Panton-Valentine leukocidin (PVL), a pore-forming cytotoxin discovered by Panton and Valentine in 1932 [7]. The PVL toxin is encoded by the lukS-PV and lukF-PV genes, which are located on a bacteriophage [8, 9]. This hetero-oligomeric toxin primarily targets monocytes, macrophages, and polymorphonuclear leukocytes [10]. PVL-positive strains of S. aureus have been reported to cause severe diseases, including necrotizing skin and soft tissue infections, necrotizing pneumonia, and sepsis [7, 9, 12].
Methicillin-resistant S. aureus (MRSA) is a serious global public health problem, affecting all countries regardless of their economic development, compounded by its increasing resistance to other antibiotic classes [5]. The risk of MRSA infection is particularly high in hospitals, and studies report the emergence and increasing prevalence of PVL-positive MRSA isolates among patients in these settings [7, 10, 11]. Therefore, it is necessary to investigate the prevalence of PVL-positive S. aureus in clinical samples from patients at the study center.

2. material and methods 
2.1 Sample Collection
Between December 2024 and June 2025, two hundred and fifty clinical samples (100 urine, 50 wound swabs, 50 sputum, and 50 high vaginal swabs) were collected from the Microbiology Unit at the Federal Medical Centre, Keffi, and transported to the Microbiology Laboratory of Nasarawa State University, Keffi, for analysis.
2.2 Isolation of Staphylococcus aureus
Clinical samples were first enriched in Tryptone Soy Broth (TSB; Oxoid Ltd, UK). Subsequently, a loopful from the broth was subcultured onto Mannitol Salt Agar (MSA; Oxoid Ltd, UK) and incubated for 18-24 hours. Presumptive S. aureus colonies were selected based on their characteristic yellow coloration on MSA. The method was performed according to Cheesbrough (2006) [12] with minor modifications.

2.3 Identification of Staphylococcus aureus
Presumptive S. aureus colonies, identified by their golden-yellow color on Mannitol Salt Agar after 24 hours of incubation, were subcultured onto Tryptone Soy Agar (TSA; Oxoid Ltd, UK) to obtain pure isolates. The TSA plates were incubated at 37°C for 24 hours. The resulting 24-hour pure cultures were characterized by Gram staining (Cheesbrough, 2006) [12] and biochemical profiling using KB003 H125™ Kit (HiMedia Ltd, India), following the manufacturer's instructions.
2.4 Antimicrobial Susceptibility Testing
Antimicrobial susceptibility testing was performed on the bacterial isolates using the Kirby-Bauer disk diffusion method, as recommended by the Clinical and Laboratory Standards Institute (CLSI, 2020). Briefly, three to five pure colonies of each isolate were emulsified in 5 mL of sterile 0.85% (w/v) NaCl (normal saline). The turbidity of the bacterial suspension was adjusted to match a 0.5 McFarland standard. This standard was prepared by adding 0.5 mL of 1.172% (w/v) BaCl₂·2H₂O to 99.5 mL of 1% (v/v) H₂SO₄. A sterile cotton swab was dipped into the standardized suspension and used to evenly inoculate the entire surface of a Mueller-Hinton agar plate. Antibiotic discs were then placed aseptically on the inoculated agar. The plates were allowed to stand at room temperature for 1 hour to allow for pre-diffusion and then incubated at 37°C for 24 hours.
Following incubation, the diameter of the zones of inhibition was measured in millimeters. The results were interpreted as susceptible, intermediate, or resistant according to the breakpoints established by CLSI (2020) [13].

2.5 Detection of Panton-Valentine Leukocidin gene
2.5.1 DNA Extraction
Genomic DNA was extracted from antimicrobial-resistant S. aureus isolates using the PureLink Genomic DNA Extraction Kit, according to the manufacturer's instructions. The concentration and purity of the extracted DNA were assessed with a spectrophotometer (NanoDrop 1000). Purity was estimated based on the A260/A280 ratio, which was calculated automatically by the instrument's software. Samples with ratios between 1.7 and 1.9 were considered acceptable.
2.5.2 Amplification of luk-PVi gene
The luk-PV gene was amplified from the extracted DNA using the forward primer 5'-ATCATTAGGTAAAATGTCTGGACATGATCCA-3' and the reverse primer 5'-GCATCAAGTGTATTGGATAGCAAAAGC-3' [7]. The PCR was performed under the following conditions: an initial denaturation at 94°C for 2 minutes; followed by 30 cycles of denaturation at 94°C for 30 seconds, annealing at 55°C for 30 seconds, and extension at 72°C for 30 seconds; with a final extension at 72°C for 7 minutes. The reaction was then held at 4°C.
The PCR products were separated by electrophoresis on a 1.5% agarose gel at 125 V for 20 minutes and visualized using an ultraviolet trans-illuminator.

3. results and discussion
3.1 Prevalence of Staphylococcus aureus
Isolates exhibiting golden-yellow colonies on Mannitol Salt Agar, which were Gram-positive cocci in clusters and positive for key biochemical tests (including catalase, coagulase, Voges-Proskauer, and urease), were confirmed as S. aureus.
The overall prevalence of S. aureus among the clinical samples was 18.8% (47/250). The prevalence varied by sample type, with the highest rate found in high vaginal swabs (34.0%, 17/50), followed by wound swabs (18.0%, 9/50). The lowest prevalence was observed in sputum samples (8.0%, 4/50). A full breakdown is provided in Table 1.

3.2 Antimicrobial Resistance Profile
The isolates were resistant to all antimicrobials tested, with overall resistance rates ranging from 53.2% to 89.4%. The highest resistance was observed against rifampicin, erythromycin, ciprofloxacin, and chloramphenicol, while lower resistance was noted for levofloxacin, gentamicin, and streptomycin. Furthermore, isolates obtained from wound swabs showed comparatively lower resistance to gentamicin, streptomycin, and norfloxacin, with resistance rates ranging from 33.3% to 44.4%, as detailed in Table 2.
3.3 Antimicrobial Resistance Phenotypes
The percentage distribution of the antimicrobial resistance phenotypes among the clinical isolates is shown in Table 3. The isolates exhibited a variety of resistance patterns. The most common phenotypes were CIP-AM-RD-CH-APX-LEV, CIP-NB-CN-AM-S-E-CH, and CIP-CN-AM-S-RD-E-CH-APX, each with a prevalence of 2.7% (n=2 for each phenotype).

[bookmark: _Hlk200103175]3.4 Multiple Antimicrobial Resistance Index and Classification of Antimicrobial Resistance
The Multiple Antimicrobial Resistance (MAR) index was calculated for each isolate as the number of antimicrobials to which the isolate was resistant divided by the total number of antimicrobials tested (Krumperman, 1983). The MAR index for all isolates from clinical samples was greater than 0.2, indicating they originated from high-risk sources. The most prevalent MAR indices were 0.6 and 0.7 (each 25.5%), followed by 0.8 (19.1%), as detailed in Table 4.

Based on the international definitions established by Magiorakos et al. (2012), the isolates were classified according to their resistance profiles. The vast majority were multidrug-resistant (MDR) (95.7%, 45/47), while two isolates (4.3%) were classified as pandrug-resistant (PDR). None of the isolates met the criteria for extensive drug resistance (XDR). These results are summarized in Table 5.

3.5 Prevalence of luk-PVi
The prevalence of the luk-PV gene among the antimicrobial-resistant isolates is summarized in Table 6. The overall prevalence of the luk-PV gene was 6.4% (3/47). The gene was most frequently detected in isolates from sputum (25.0%, 1/4) and wound swabs (22.2%, 2/9). In contrast, no luk-PV-positive isolates were found in the high vaginal swab or urine samples. A representative agarose gel electrophoresis image confirming the expected amplicon size for the luk-PV gene is shown in Plate 1.

Table 1: Occurrence of Staphylococcus aureus from clinical samples of patients attending Federal Medical Centre, Keffi, Nigeria
	Clinical samples
	No. of Samples
	No. (%) S. aureus

	High vaginal swab (HVS)
	50
	17(34.0)

	Wound swab (WS)
	50
	9 (18.0)

	Sputum (SP)
	50
	4 (8.0)

	Urine (UR)
	100
	17 (17.0)

	Total
	250
	47 (18.8)


*S. aureus = Staphylococcus aureus


Table 2: Antimicrobial Resistance of Staphylococcus aureus from clinical samples of patients attending Federal Medical Centre, Keffi, Nigeria
	Antibiotics
	Disc Content (µg)
	HVS
(n=17)
	WS
(n=9)
	SP
(n=4)
	UR
(n=17)
	Total (%)
(n=47)

	Ampicillin/Cloxacillin (APX)
	10
	11(64.7)
	6(66.7)
	3(75.0)
	13(76.5)
	33(70.2)

	Amoxicillin (AM)
	10
	12(70.6)
	6(66.7)
	4(100.0)
	14(82.4)
	36(76.6)

	Ciprofloxacin (CIP)
	5
	12(70.6)
	6(66.7)
	3(75.0)
	14(82.4)
	35(74.5)

	Gentamicin (CN)
	10
	9(52.9)
	3(33.3)
	3(75.0)
	11(64.7)
	26(55.3)

	Norfloxacin (NB)
	5
	9(52.9)
	4(44.4)
	3(75.0)
	15(88.2)
	31(66.0)

	Levofloxacin (LEV)
	5
	9(52.9)
	5(55.6)
	2(50.0)
	10(58.8)
	26(55.3)

	Streptomycin (S)
	30
	6(35.3)
	3(33.3)
	3(75.0)
	13(76.5)
	25(53.2)

	Erythromycin (E)
	15
	13(76.5)
	5(55.6)
	2(50.0)
	16(94.1)
	36(76.6)

	Chloramphenicol (C)
	30
	12(70.6)
	7(77.8)
	2(50.0)
	13(76.5)
	35(74.5)

	Rifampicin (RD)
	5
	14(82.4)
	9(100.0)
	2(50.0)
	17(100.0)
	42(89.4)


HVS=High vaginal swab; WS=Wound swab; SP=Sputum; UR=Urine




Table 3: Antimicrobial Resistance Phenotypes of Staphylococcus aureus from clinical samples of patients attending Federal Medical Centre, Keffi, Nigeria
	Antimicrobial Resistance Phenotypes
	Frequency (%)
	Total (%)
(n=47)

	
	HVS
(n=17)
	WS
(n=9)
	UR
(n=17)
	SP
(n=4)
	

	NB-AM-RD-E-CH
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	NB-RD-CH-APX-LEV
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	AM-S-RD-CH-APX
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-CN-E-CH
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	NB-AM-RD-E-CH
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	NB-AM-S-RD-E-APX
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-RD-APX
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	AM-S-RD-E-CH-APX
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-AM-RD-CH-APX-LEV
	0(0.0)
	1(11.1)
	1(5.9)
	0(0.0)
	2(2.7)

	CN-RD-E-CH-APX-LEV
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-S-RD-APX-LEV
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	NB-CN-AM-RD-E-CH
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	NB-AM-RD-E-CH-APX
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-RD-E-APX-LEV
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-CN-RD-E-CH-LEV
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-CN-AM-RD-E-CH-LEV
	0(0.0)
	0(0.0)
	0(0.0)
	1(25.0)
	1(2.1)

	CIP-NB-CN-RD-E-CH-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-AM-RD-E-CH-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-AM-S-RD-CH-APX-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-RD-E-CH
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-CN-RD-E-CH-APX-LEV
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-AM-RD-E-APX-LEV
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-CN-AM-S-RD-E-APX
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-S-RD-E
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	NB-AM-S-RD-CH-APX-LEV
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-S-E-CH
	0(0.0)
	0(0.0)
	0(0.0)
	1(25.0)
	2(2.7)

	CIP-NB-AM-S-RD-E-CH
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-AM-RD-E-CH-APX
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-S-RD-E-APX
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-RD-E-CH-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-RD-E-APX-LEV
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-CN-AM-S-RD-E-CH-APX
	0(0.0)
	1(11.1)
	0(0.0)
	0(0.0)
	1(2.1)

	NB-CN-S-RD-E-CH-APX-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-CN-AM-S-RD-E-CH-APX
	1(5.9)
	0(0.0)
	0(0.0)
	1(25.0)
	2(2.7)

	CIP-CN-AM-RD-E-CH-APX-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-CN-AM-RD-E-CH-APX-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-CN-S-RD-E-CH-APX-LEV
	1(5.9)
	0(0.0)
	0(0.0)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-S-RD-E-CH-APX
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	NB-CN-AM-S-RD-E-CH-APX-LEV
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-S-RD-E-CH-LEV
	0(0.0)
	0(0.0)
	1(5.9)
	0(0.0)
	1(2.1)

	CIP-NB-CN-AM-S-E-CH-APX-LEV
	0(0.0)
	0(0.0)
	0(0.0)
	1(25.0)
	1(2.1)

	CIP-NB-CN-AM-S-RD-E-CH-APX-LEV
	1(5.9)
	0(0.0)
	1(5.9)
	0(0.0)
	2(2.7)


CIP=Ciprofloxacin; NB=Norfloxacin; CN=Gentamicin; AM=Amoxicillin; S=Streptomycin; RD=Rifampicin; E=Erythromycin; CH=Chloramphenicol; APX=Ampicillin/Cloxacillin; LEV=Levofloxacin; HVS=High vaginal swab; WS=Wound swab; SP=Sputum; UR=Urine


Table 4: Multiple Antibiotic Resistance (MAR) Index of Staphylococcus aureus from clinical samples of patients attending Federal Medical Centre, Keffi, Nigeria
	No. of Antibiotic Resistance to (a)
	No. of Antibiotic tested (b)
	MAR index (a/b)
	Frequency (%)
	Total (%)
(n=47)

	
	
	
	HVS
(n=17)
	WS
(n=9)
	UR
(n=17)
	SP
(n=4)
	

	10
	10
	1.0
	1(5.9)
	0(0.0)
	1(5.9)
	0(0.0)
	2(4.3)

	9
	10
	0.9
	1(5.9)
	0(0.0)
	4(23.5)
	2(50.0)
	5(10.6)

	8
	10
	0.8
	5(29.4)
	0(0.0)
	4(23.5)
	0(0.0)
	9(19.1)

	7
	10
	0.7
	4(23.5)
	4(44.4)
	3(17.6)
	1(25.0)
	12(25.5)

	6
	10
	0.6
	4(23.5)
	4(44.4)
	3(17.6)
	1(25.0)
	12(25.5)

	5
	10
	0.5
	2(11.8)
	1(11.1)
	3(17.6)
	0(0.0)
	5(10.6)

	4
	10
	0.4
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)

	3
	10
	0.3
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)

	2
	10
	0.2
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)

	1
	10
	0.1
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)


HVS=High vaginal swab; WS=Wound swab; SP=Sputum; UR=Urine


Table 5: Classification of antibiotic resistance in antibiotic resistant Staphylococcus aureus from clinical samples of patients attending Federal Medical Centre, Keffi, Nigeria
	Classes of Antibiotic Resistance
	Frequency (%)
	Total (%)
(n=47)

	
	HVS
(n=17)
	WS
(n=9)
	UR
(n=17)
	SP
(n=4)
	

	MDR
	16(94.1)
	9(100.0)
	16(94.1)
	4(100.0)
	45(95.7)

	XDR
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)
	0(0.0)

	PDR
	1(5.9)
	0(0.0)
	1(5.9)
	0(0.0)
	2(4.3)


MDR= Multidrug Resistance; XDR= Extensive drug resistance; PDR= Pandrug resistance


Table 6: Occurrence of Panton-Valentine Leukocidin gene in antibiotic resistant Staphylococcus aureus isolates from clinical samples of patients attending Federal Medical Centre, Keffi, Nigeria
	Samples
	No. of isolates
	No. (%) luk-PVi

	High vaginal swab (HVS)
	17
	0(0.0)

	Wound swab (WS)
	9
	2 (22.2)

	Sputum (SP)
	4
	1(25.0)

	Urine (UR)
	17
	0(0.0)

	Total
	47
	3(6.4)
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Plate 1: Agarose gel electrophoresis of the amplified luk-PVi genes from the S. aureus isolates. Lanes L 1-3 represent the luk-PVi bands and Lane M represents the 1500bp molecular ladder




The recovery of S. aureus from clinical samples (high vaginal swabs, wound swabs, urine, and sputum) in this study was expected and aligns with the findings of Angel et al. (2019) [14]. The isolation of this organism from these sources suggests it may be responsible for corresponding infections, such as vaginitis, deep tissue infections, respiratory tract infections, and urinary tract infections. The overall prevalence observed in this study was similar to the rates of 10.3%, 22.7%, and 13.5% reported by Angel et al. (2019) [14]. However, the distribution among sample types differed. Our study found the highest occurrence in high vaginal swabs, which contrasts with Angel et al. (2019) [14], who reported a higher prevalence in wound swabs.
Furthermore, the prevalence in high vaginal swabs was lower than the 39.0% reported by Garba et al. (2017) [15]. Similarly, the rates in wound swabs and urine were lower than the 32.6% and 23.6% reported by Nsofor et al. (2017) [16] and Salau et al. (2015) [17], respectively, but higher than the 13.8% for wound swabs reported by Ibadin et al. (2017) [18].
The isolates in this study demonstrated resistance to all antibiotics tested, including ampicillin/cloxacillin, amoxicillin, rifampicin, norfloxacin, chloramphenicol, erythromycin, streptomycin, gentamicin, ciprofloxacin, and levofloxacin. This finding contrasts with [14], who reported low resistance to levofloxacin and gentamicin. Our recorded resistance to these two antibiotics was higher than the 33.3% and 38.5%, respectively, reported in their study. Furthermore, resistance to ciprofloxacin in our isolates exceeded the 7.3% and 65.5% reported by Onanuga and Awhowo (2012) [19] and Garba et al. (2017) [15]. The high prevalence of multidrug resistance suggests possible antibiotic misuse in the local environment. This could stem from self-medication, poor adherence to dosage schedules, and the over-the-counter availability of these antibiotics without prescription [14]. Consequently, the antibiotics tested may no longer be effective for treating infections caused by these resistant isolates.
The high prevalence of multi-drug resistant (MDR) isolates observed in this study aligns with the findings of Angel et al. (2019) [14]. The presence of these MDR isolates suggests prior exposure to various antibiotics and selective pressure from their use. This poses a significant public health concern, as MDR bacteria are known to cause recurrent infections that are difficult to treat. This can lead to prolonged illness, higher treatment costs, and a substantial economic burden for both patients and healthcare systems.
The overall prevalence of the PVL gene in antibiotic-resistant isolates in the present study was lower than the 27.7% and 47% reported by Amin et al. (2020) [10] and Tabassum et al. (2023) [20], respectively. The PVL gene was detected exclusively in isolates from wound swabs and sputum, indicating that antibiotic-resistant isolates from these sources often harbour this potent toxin. This finding has serious clinical implications. Since PVL-positive S. aureus is known to cause severe necrotizing skin and soft tissue infections, necrotizing pneumonia, and sepsis, its presence in these isolates suggests a heightened potential for aggressive deep tissue and respiratory tract infections [21]. This risk is further compounded by the isolates' antibiotic resistance, which complicates treatment and increases the potential for transmission within hospital settings [7, 9, 11]. Therefore, it is imperative for healthcare facilities to implement control measures, including enhanced surveillance, health education, and routine screening of S. aureus isolates for the PVL toxin, to prevent outbreaks of nosocomial infections associated with PVL-positive strains.
4. Conclusion
This study revealed a high prevalence (18.8%) of Staphylococcus aureus among clinical samples in the study center, with a particularly high occurrence in high vaginal swabs. Most notably, a strikingly high rate (95.7%) of multidrug resistance was identified, with all isolates resistant to the entire antibiotic panel tested. Furthermore, the presence of the Panton-Valentine leukocidin (PVL) toxin gene was confirmed in antibiotic-resistant isolates from wound and sputum samples. These results highlight a serious public health challenge, as the convergence of multidrug resistance and potent virulence genes threatens the efficacy of standard antimicrobial therapy. This underscores the urgent need to strengthen infection control measures by enhancing antimicrobial stewardship, implementing routine virulence screening, and updating empirical treatment guidelines in hospital settings 
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