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Abstract 

The researchers wanted to look at MRSA and MSSA antibiotic susceptibility patterns, as well as 

community-acquired MRSA and hospital-acquired MRSA, and coagulase-negative staphylococci. 

Sputum, blood, pus, urine, and bodily fluids, among other clinical samples, were used to isolate 

MRSA bacteria. During the examination, 600 samples were cultured positive for bacteria. MRSA 

isolates were detected using the disc diffusion methods of oxacillin (1𝜇g) and cefoxitin (30𝜇g). 

108 (43.02%) of the 210 Staphylococcus aureus isolates were classified as MRSA according to 

cefoxitin resistance, while 102 (40.63%) were classified as MSSA due to cefoxitin susceptibility. 

Hospital-acquired MRSA made up 82% of the total, whereas community-acquired MRSA made 

up 18%. Patients under the age of 40 years were significantly more impacted by Methicillin-

Resistant Staphylococcus aureus than those in other age groups in terms of age and sex distribution 

of Staphylococcus aureus. Cefoxitin disc diffusion had a higher sensitivity and specificity for 

detecting MRSA than other phenotypic approaches. Cefoxitin, commonly known as cephamycin, 

is more potent than penicillin at inducing the mecA regulatory system. 
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1. Introduction 

Skin abscesses, toxic shock syndrome, wound infections, osteomyelitis, pneumonia, meningitis, 

and endocarditis bacteremia, are all caused by Staphylococcus aureus. It produces a variety of 

enzymes and toxins. Penicillin was once the go-to antibiotic for treating serious Staphylococcus 

aureus infections. Penicillin resistance was created with the acquisition of a plasmid-borne genetic 

element coding for β-lactamase synthesis. Methicillin and Oxacillin, which are semi-synthetic 

penicillins with penicillinase resistance, have become the usual treatments. Staphylococcus aureus 

has evolved resistance to several antibiotics over time, most notably methicillin. Methicillin 

resistance was initially found in nosocomial isolates of S.aureus in 1961, and it is caused by the 

presence of an altered penicillin-binding protein known as PBP2a, which is caused by the 

chromosomal acquisition of the mecA gene. The prevalence of Methicillin-Resistant 

Staphylococcus aureus (MRSA) in India varies from 30% to 70% (Verma, Joshi & Chitnis, 2000). 

The disc diffusion method for detecting oxacillin and cefoxitin resistance; oxacillin MIC > 4 
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𝜇g/ml; latex agglutination for detecting PBP2a; and so on. MRSA had long been thought to be a 

major nosocomial disease in hospitals, but in the last decade, it has been discovered in the 

community as well. MRSA has long been thought to be a serious nosocomial disease in hospitals, 

but it has recently been discovered in the community. In community-onset MRSA, its SCCmec 

type 4 elements possess a significant threat and are expected to become a major public health 

concern. In hospitalized-patients and those who have had prosthetic heart valve surgery, 

methicillin-resistant coagulase-negative staphylococci (MR-CONS) have also been detected. 

Because most CONS infections are nosocomial, it’s no surprise that they’ve become increasingly 

resistant to numerous antibiotics. In 80–90% of cases, CONS isolated from human samples 

produce inducible β-lactamase. Furthermore, methicillin resistance affects 60-80% of nosocomial 

CONS. Antibiotics such as macrolides, lincosamide, aminoglycosides and fluoroquinolones are 

frequently resistant to methicillin-resistant strains, and the emergence of strains with reduced 

aminoglycosides susceptibility has raised concerns about the development of antibiotic-resistant 

strains (Kloos & Bannerman, 1994; Sharma et al., 2022). 

2. Materials and Methods 

Sample collection 

The study included of these, 600 samples were obtained for the study, of which 251 isolates were 

staphylococci. 210 clinical samples (pus, sputum, urine, blood, and others) of patients for visiting 

Indraprasth Apollo Hospital, New Delhi. 108 were identified as MRSA and 102 as MSSA. 

Neonates (6), <14 years (17), 14-40 years (72), > 40 years (115). 140 male samples and 70 female 

samples. 

Culturing, Isolation, Characterization, and Identification of the isolates 

After a gram stain, two 5% sheep blood agar plates (one aerobic, one anaerobic), as well as 

MacConkey and nutrient agar plates, were used to inoculate the sample. Blood samples were 

incubated 18 hours in brain heart infusion broths for before being subcultured onto MacConkey, 

blood, and chocolate agar plates. The plates were then incubated for 24 to 48 hours at 37℃. 

Colonies are 2-3 mm in diameter, have a smooth glistening surface, butyrous consistency, and 

opaque, pigmented appearance after 24 hours of aerobic incubation on nutrient agar. Plates 

incubated anaerobically have fewer colonies and no pigmentation. Creamy golden colonies of 

S.aureus were observed on the plates. On sheep blood agar, many strains are β-hemolytic. 

Traditional and standard microbiological techniques such as colony morphology, Gram staining, 

catalase test, Voges-Proskauer test, methyl-red test, and coagulase test were used to further 

characterize these S.aureus isolates.  

Antibiotic susceptibility testing 

The susceptibility testing of S.aureus isolates was standardized to 0.5 McFarland and performed 

using sterile swab sticks on Mueller-Hinton agar plates. The susceptibility pattern of isolated 
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Staphylococcus aureus was evaluated using the CLSI-recommended Kirby-Bauer disc-diffusion 

method. Antimicrobials such as oxacillin (1𝜇g), cefoxitin (30𝜇g), tetracycline (30𝜇g), linezolid 

(30𝜇g), chloramphenicol (30𝜇g), ciprofloxacin (5𝜇g), penicillin (10𝜇g), amikacin (30𝜇g), 

gentamycin (10𝜇g), rifampicin (5𝜇g), and mupirocin (5𝜇g) were found (Shoba, Rao & Thomas, 

2005).  For 18-24 hours, the plates were incubated at 37℃. According to the Clinical Laboratory 

Standard Institute (CLSI) recommendations, the zone of inhibition around each disc was measured 

in millimeters (Derek, Brown et al. 2005). 

Detection of Methicillin-resistant Staphylococcus aureus 

Oxacillin (1𝜇g), cefoxitin (30𝜇g), and the disc diffusion method were employed to test the 

susceptibility of S.aureus isolated phenotypically for methicillin resistance. The oxacillin 

resistance agar screen was used to examine 251 isolates, the agar dilution method for determining 

oxacillin MIC (Hi-media), and the mannitol salt agar for finding Methicillin-resistance. A total of 

251 Staphylococcus aureus isolates were chosen, with 100 being sensitive to both oxacillin and 

cefoxitin disc by diffusion method, 130 were resistant to both oxacillin and cefoxitin by diffusion 

method, while 20 were resistant to oxacillin but sensitive to cefoxitin. 

3. Results 

Table 1: S.aureus  Prevalence in all clinical isolates at Apollo Hospital 

The total number of samples that were culture positive 600 

The total number of staphylococci among all isolates 251 (41.8%) 

The total number of S.aureus (% among all staphylococci) 210 (84%) 

The total number of MRSA (% among all S.aureus) 108 (43.02%) 

The total number of MSSA (% among all S.aureus) 102 (40.63%) 

The total number of clinically relevant CONS (% among all staphylococci) 31 (14.76%)  

Prevalence of S.aureus in various samples 

S.aureus was the most prevalent single isolate in pus. The most S.aureus was discovered in pus. 

Table 2: S.aureus prevalence in different samples 

Sample MRSA MSSA Total 

PUS 53 (49.07%) 55 (50.92%) 108 

URINE 25 55.5%) 20 (44.4%) 45 

BLOOD 15 (39.47%) 23 (60.53%) 38 

SPUTUM 8 (80%) 2 (20%) 10 

OTHERS 7 (77.7%) 2 (20%) 9 

Total 108 102 210 
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S.aureus distribution in patients by Age and Sex  

Patients over the age of 40 years were significantly more likely to be infected with MRSA than 

those of other ages. 

Table 3: Shows the distribution of S.aureus by age group 

Age MRSA number (%) MSSA number (%) Total (210) 

Newborn 2 (0.95%) 4 (1.90%) 6 (2.85%) 

<14 years 10 (4.76%) 7 (3.337%) 17 (8.097%) 

14-40 years 38 (18.09%) 34 (16.19%) 72 (34.287%) 

>40 years 58 (27.617%) 57 (27.147%) 115 (54.76%) 

Table 4: The distribution of Staphylococcus aureus by Sex is shown 

Sex MRSA MSSA Total 

Male 68 (32.38%) 72 (34.28%) 140 (66.66%) 

Female 40 (19.04%) 30 (14.28%) 70 (33.33%) 

4. Discussion 

S.aureus has been a vigorous, human pathogen that has earned the admiration of clinicians for the 

past 50 years. The characteristics associated with host susceptibility and breaches in infection 

control methods all play a role in its incredible success in causing disease. During the study period, 

staphylococci constituted 41.8% of all isolates, with S.aureus accounting for 84% of these. 

MRSA prevalence was shown to differ significantly by age group. In comparison to children and 

young adults, elderly individuals were much more susceptible to MRSA infection. This could be 

because the elderly have a weaker immune system and are more susceptible to devastating illnesses 

like diabetes than the young. 

Up to the 1980s, Staphylococci were a common cause of infection among neonates. Methicillin-

resistant S.aureus (MRSA) has been isolated more frequently from wounds and skin infections 

that usually affect diabetic patients' lower extremities. Burns is an ideal location for bacterial 

manipulation. The most common bacteria isolated from these patients is S.aureus. 

Our research would be incomplete if we didn’t mention coagulase-negative staphylococci. They 

were once dismissed as skin pollutants, but as the number of multiple handicapped patients and 

the usage of hospital implants increases, they are now emerging as possible serious infections. 

CONS are a common cause of nosocomial infections in neonates, especially those who have 

prosthetic implants. 

Table 1 above showed the results of the isolation of fungi from rotten Irish tuber tubers where a 

total of 5 fungi were recovered from rotten Irish tuber tubers. The result indicated that, Aspergillus 

niger, Aspergilus flavus, Fusarium oxysporum, Penicillium species, and Alternaria alternata were 
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responsible for storage rot of Irish tuber tubers in Maiduguri. Aspergillus niger has the highest 

frequency of occurrence followed by Aspergillus flavus, Alternaria alternata and Penicillium 

species, has the least percentage frequency of occurrence. This is similar to the findings of (Ibrahim 

et al., 2014) who recognized R. stolonifer, A. niger, A. flavus, F. oxysporum, Penicillium species, 

and Alternaria alternata species were responsible for postharvest rot of Irish tuber tubers. It has 

been reported by (Amienyo and Ataga, 2007) showed R. stolonifer is the most usual isolated 

fungus on putrid tubers. The differences of the fungi to cause diverse types of spoilage are perhaps 

due to their differences in the capability to make use of tuber as source for food growth.  

Similarly, when the isolated fungi were exposed to abraded, growth were observed in all the fungi 

except Aspergilus niger at 15oC and might not be unconnected with the low temperature.  

However, no growth were observed when the same fungi were exposed to intact fungi at various 

temperatures, this may be due to shorter period of exposure, inability to penetrate the outer 

covering of the tuberes. 

5. Conclusion 

Based on the outcome of this research in can be concluded that Aspergillus niger is the principal 

caused of Irish tuber spoilage in Maiduguri followed by the other isolated fungi. This work showed 

that many fungi took part in storage decay of Irish tuber in Maiduguri. And that temperature and 

abrasion contribute to the spoilage.   
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