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ABSTRACT 

Patients stay longer on admission as a result of being infected by certain pathogens like S.aureus. One 

hundred isolates were obtained from clinical specimens of patients who had stayed for not less than 72 hours 

in male and female wards of Specialist hospital, Jalingo. The specimens used were sputum, nasalswab, throat 

swab and wound swab. Standard procedures were used in the isolation and identification of the bacteria as 

well as in determining the antimicrobial resistance profile. However, resistance to cefoxitin was used to 

identify the MRSA Neverthless, 21% of the isolates were S. aureus while 61.9% of the S.aureus were 

MRSA..Though, the prevalence of S.aureus was highest (23.1%) in the nasal swab of inpatients aged 46-

55(p=0.054),wound swab(17.4%) of inpatients aged 26-35(p=0.254),throat swab(6.5%) of inpatients aged 

36-45 years (p=0.935) and sputum(3.0%) of inpatients aged 36-45 and 76-85(p=0.009), all the S.aureus 

isolated from the nares were MRSA. All the S.aureus were multi drug resistant-they were respectively 

76.2%,90.5%,81.0%,85.7%,47.6% and 52.3% resistant to gentamycin (10μg), ciprofloxacin (20μg) 

,streptomycin (10μg), erythromycin(10μg), cefuroxime (30μg) and levofloxacin (20μg).However,100% 

resistance was observed in Ampiclox(30μg), Amoxacillin(30μg). Zinnocef (20μg), Cefriaxone (20μg) and 

cefoxime (10μg).It is therefore recommended that further study be carried out to find out whether there is a 

relationship between the prevalence of MRSA and the site of isolation(specimen). Also, there is need to find 

out if there are conditions in the nares that promote the acquisition of mec A gene by S.aureus. 

Key Words: Staphylococcus aureus, Inpatients, Specimens, Age, Antibiotic Resistance, sputum, wounds, 

nares. throat swab. 

INTRODUCTION 

Staphylococcus aureus is one of the main causes of life threatening blood stream infections such as sepsis 

and endocarditits (Kwiencki and Horswill,2020).MRSA , a superbug, causes antibiotic resistance in both 

hospital and community acquired infectionsStaphylococcus aureus, an opportunistic bacterium, becomes 

methicillin resistant when the gene responsible for methicillin resistance,  mec A, which is carried by a DNA 

fragment known as staphylococcal cassette chromosome mec (SCCmec) is acquired. This gene encodes a 

protein called penicillin-binding protein (PBP-2a). The PBP-2a binds β-lactams with lower avidity, which 

results in resistance to this class of antibiotic agents (Bhatta et al.,2016; Hussein ,2016) 

Staphylococcus aureus is of public health significance due to the combination of toxin-mediated virulence, 

invasiveness, and antibiotic resistance (Qiu et al., 2010). Although it may be part of the normal human 

microbiota, it can cause wide range of diseases from skin and soft-tissue infections (STIs) to severe invasive 

disease such as infective endocarditis, osteomyelitis, and toxic shock syndrome (Corrado et al.,2016) 

.Staphyllococcus aureus is also a major cause of food-borne illness worldwide (Hennekinne et al.,2012).  
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Staphylococcal cassette chromosome mec (SCCmec), a mobile genetic element, carries the mec A gene 

which is responsible for methicillin resistant. Due to the structural organization and genetic content of 

SCCmec, they are classified into 11 different types (SCCmecI-XI) (Furuno et al., 2005;Ito et al., 

2004)Staphylococcus is one of the most common causes of nosocomial and community-acquired 

infections(Asadollahi et al.,2018),while MRSA is one of the most important nosocomial pathogens that 

can cause healthcare-associated infections (Chen et al., 2014;Monecke et al.,2014). 

Hospital-acquired infections (healthcare-associated infections) are infections that are not present or 

incubating at the time of admission to a hospital(Monegro et al.,2023) .Patients are said to have been  

infected with nosocomial bacteria  such as MRSA when they have stayed in the hospital for at least three 

days and a disease  which was neither there or incubating at the time of admission surfaced. Bacteria usually 

implicated in hospital acquired infections include MRSA, extended spectrum beta lactamase producing 

Escherichia coli. Patients that are vulnerable to hospital acquired infections such as MRSA are those that 

have stayed for a long time in the hospital, the aged, immunocompromised etc (Sydnor and Perl,2011). 

Community associated MRSA (CA-MRSA) infections can occur in healthy individuals (Herold et al.,1998) , 

suggesting that these strains have greater virulence. Skin and soft-tissue infections represent about 90% of 

cases of CA-MRSA infection, mostly characterized by abscesses or cellulitis with purulent drainage( 

DeLeoet al.,2010) . 

Virulence in Staphylococcus is linked with the ability to secrete the exotoxin  Panton-Valentine leukocidin 

(PVL) which induces lysis of monocytes and neutrophil granulocytes(Loffler et al.,2010) .PVL is one of the 

most important virulence factors of S. aureus. This beta pore forming cytotoxin is associated with tissue 

necrosis and also causes disruption of leukocyte membranes (Shrestha et al.,2014) . PVL carrying S. aureus 

is responsible for different life-threatening invasive diseases, and also skin and soft tissue infections. PVL-

SA infected skin is red and inflamed with pus. It can have different other appearances like cellulitis, 

abscesses, boils, folliculitis, etc. At first, PVL carrying S. aureus infects skin and soft tissues but the 

infection gradually spreads to the lung and disrupts the lung tissues, causing hemorrhagic necrotizing 

pneumonia, one of the most lethal diseases caused by S. aureus(Mc Grath et al., 2008). Additionally, there is 

evidence that PVL-positive methicillin susceptible Staphylococcus aureus(MSSA) may be reservoirs for the 

development of PVL-positive MRSA via the integration of the staphylococcal cassette chromosome mec 

(SCCmec) elements including the mecA gene conferring methicillin resistance[19] (Rasigade et al.,2010) . 

The occurrence of Staphylococcus aureus in hospital is not a case that should be overlooked because of its 

ability to cause morbidity and mortality among patients. Hence the aim of this study, to assess the 

occurrence of S.aureus among inpatients in specialist hospital, Jalingo, Taraba State.  

Study area 

Specialist hospital, Jalingo, located in the outskirt of Jalingo Metropolis was the study area. This hospital is a 

state government owned tertiary hospital well patronized by residents of Jalingo and its environs. Refferals 

are also made to the Specialist hospital. 

Study Design 

The study was an experimental design. The subjects who were all inpatients who had been hospitalized for 

atleast three days were randomly selected after receiving their informed consent 

Study Population 

All the inpatients in male and female wards who had been hospitalized for a minimum of three days within  
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the study period constituted the population of study. 

Specimen Collection 

Specimens were collected from the anterior nares and throats of the patients using sterile polyester swabs 

with a standard rotating technique. The swabs were placed in 0.5 ml of sterile water and 0.1 ml of the 

resulting suspension was streaked onto blood agar.Also, specimens were collected from sputum and wound 

of patients. 

Identification of the Isolates 

All the specimen were separately cultured on blood agar (one plate for each specimen) and incubated at 

37°C for 18-24 hours. The morphology of the colonies were noted and biochemical tests were carried on the 

pure cultures. Then ,the bacterial organisms were gram stained and viewed under the microscope. 

Isolation and Identification of S. aureus 

The young cultures of  the specimens were inoculated onto mannitol salt agar and incubated for 18-24 hours 

at 37°C[20] . All yellow pigmented colonies were inoculated on nutrient agar. The resulting growth from 

respective plates of media were again examined for colony characteristic and morphology. Each bacterium 

was Gram stained and  tested for production of catalase, free coagulase, yellow pigment, and thermo 

nuclease (TNase) according to method described by Lancette and Tatini(1992). 

Antimicrobial Sensitivity of Isolates 

Three colonies of each  24 hours pure culture on Nutrient agar was emulsified and adjusted to 0.5 Mc 

Farland standard. Each standard inoculum suspension was used to flood the surface of Mueller Hinton agar 

plate  and allowed to dry for 4 minutes. A sterile  standard antibiotic discs of peflacine(10μg), 

gentamicin(10μg),ampiclox(30μg),Zinnocef(20μg),amoxacillin(30μg),Rocephin(25mg),ciprofloxacin(20μg),

streptomycin(10μg), septrim, erythromycin (10μg), ceftriaxone(20μg), Imipenem(10μg), cefuroxime(30μg), 

cefoxime(10μg)   and, Levofloxacin(20μg) , was placed on the inoculated plates. A maximum of six discs 

were placed on each  plate. The zone of inhibition were measured using a transparent meter rule. The 

sensitivity of each bacterium to each antibiotic was interpreted as sensitive  and resistance. 

Detection of MRSA by cefoxitin sensitivity assays 

Each colony of the S.aureus on nutrient agar was suspended in 4ml sterile normal saline and the inoculums 

density adjusted  to 0.5McFarland turbidity standards. The surface of Mueller Hinton agar was  flooded with 

the standardized bacterial suspension and allowed to dry for 4 minutes. A sterile standard discs of  cefoxitin 

(30μg) was placed on the inoculated plates. The plates were  incubated at 370 C for 24 hours. MRSA was  

identified on the basis of measurement of zone of inhibition produced by cefoxitin (<21 mm).ATCC culture 

of S. aureus (43300) was used as a positive control(Clinical Laboratory Standards Institute,2007). The 

MRSA obtained from the hospitalized patients were regarded as health care acquired HA-MRSA  

Statistical analysis 

The data obtained was presented in frequency and percentage and the inferential statistics determined by 

Chi-square test using the statistical package for social sciences (SPSS v.22) . 

Ethical Clearance 

Ethical approval was obtained from the Taraba State ministry of Health as well as the the management of  
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Taraba State Specialist hospital. 

Informed Consent 

The informed consent of the study participants were obtained. 

RESULTS 

The prevalence of S.aureus was 21%.However,8( 61.5%) of the isolates from the nares were S.aureus ;the 

highest being 15.4% from adults aged 26-35  and 18-25 (p=0.054) while 2(6.1% ) of the isolates from the 

sputum were  S.aureus .Neverthless,5(16.1%) of the isolates obtained from throat swabs were S.aureus while 

the highest number of the isolates (2) were separately obtained from the age groups 18-25 and 36-45 

(0.935).Though the prevalence of the S.aureus obtained from the wounds were 26.1% ,the highest 

percentage(17.4%) was obtained from the age group 26-35 as presented in table 1 

AGES NASAL SWAB SPUTUM THROAT WOUND 

 NO       YES NO        YES NO        YES NO        YES 

18-25 0     2(15.4%) 8(24.2%)         0 11(35.5%)   2(6.5%) 6(26.1%)  1(4.3%) 

26-35 0   2(15.4%) 6(18.2%)        0 3(9.7%)   1(3.2%) 3(13.0%)  4(17.4%) 

36-45 1(3.0%)  1(7.7%) 9(27.3%) 1(3.0%) 5(16.1%) 2(6.5%) 5(38.5%)    1(4.3%) 

46-55 0   3(23.1%) 1(30.3%)       0 1(3.2%)   0 2(8.7%)     0 

56-65 2(6.1%)    0 3(9.1%)         0 2(6.5%)   0 1(4.3%)      0 

66-75 2(6.1%)    0 4(12.12%)     0 1(3.2%)   0 0           0 

76-85 0            0 0            1(3.0%) 1(3.2%)   0 0         0 

Above 85 0           0 0                 0 2(6.5%)    0 0         0 

TOTAL 5(38.5%)  8(61.5%) 31(93.9%)  2(6.1%) 26(83.9%) 5(16.1%) 17(73.9%)   6(26.1%) 

PVALUE 0.054 0.009 0.935  0.254 

The prevalence of MRSA was 52.4%, However, all(100%) of the S.aureus isolated from the nares were 

MRSA while no MRSA was obtained from the sputum. Meanwhile,2(20%) and 3(50%) MRSA were 

isolated from the throats and wounds respectively. This is   presented in Table 2. 

Table 2: The Prevalence of MRSA isolated from male and female inpatients in Specialist Hospital Jalingo 

Specimen Gender Total 

Number of 

isolates 

Staphylococcus 

aureus 

MRSA 

Nasal  Male 8(61.5%) 4(50%) 4(100%) 

Swab Female 5(38.5%) 4(80%) 4(100%) 

Sputum Male 13(39.4%) 1(7.7%) 0 

 Female 20(60.6%) 1(5%) 0 

Throat Male 17(54.8%) 2(11.8%) 2(100%) 
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 Female 14(45.2%) 3(21.4%) 0 

wound Male 12(52.2%) 2(16.7%) 2(100%) 

 Female 11(47.8%) 4(36.4%) 1{25%) 

Total                                100 (100%) 21(21%)           11(52.4%) 

 

The S.aureus were respectively 76.2%,90.5%,81.0%,85.7%,47.6% and 52.3% resistant to gentamycin 

(10μg), ciprofloxacin (20μg) ,streptomycin (10μg), erythromycin (10μg), cefuroxime  and levofloxacin. 

However, 100% resistance was observed in Ampiclox (30μg), Amoxacillin (30μg). Zinnocef, Septrim, 

Cefriaxone (20μg) and cefoxime as presented in Table 3 below. 

Table 3: The antibiotic profile of the Staphylococcus aureus isolated from inpatients in Specialist Hospital 

Jalingo 

ANTIBIOTICS(μg} SENSITIVE RESISTANCE 

PEFLACINE(10μg) 0% 21(100%) 

GENTAMYCIN(10 μg) 5(23.8%) 16(76.2%) 

AMPICLOX(30μg) 0% 21(100%) 

ZINNOCEF(20μg) 0% 21(100%) 

AMOXACILLIN( 30μg) 0% 21(100%) 

ROCEPHIN (25mg) 2(9.5%) 19(90.5%) 

CIPROFLOXACIN(20μg) 2(9.5%) 19(90.5%) 

STREPTOMYCIN (10μg) 4(19.0%) 17(81.0%) 

ERYTHROMYCIN(10μg) 3(14.3%) 18(85.7%) 

CEFRIAXONE(20μg) 0% 21(100%) 

IMIPENEM(10μg) 3(14,3%) 18(85.7%) 

CEFUROXIME(30μg) 11(52.3%) 10(47.6%) 

CEFOXIME(10μg) 0% 21(100%) 

LEVOFLOXACIN(20μg) 10(47.6%) 13(61.9%) 

AUGMENTIN (20/10μg) 6(28.6%) 15(71.4%) 

PENICILLIN( 30μg) 0% 21(100%) 

DISCUSSIONS 

The prevalence of S.aureus among inpatients in male and female wards of the specialist hospital, Jalingo was 

21%.The prevalence in the nares , sputums ,throats and wounds were respectively 61.5% ,6.1% ,16.1% and 

26.1%.The prevalence was highest in the nares because the nose is one of the natural habitats of S.aureus. 

Moreso, S.aureus was more prevalent among younger adults(18-45years) compared to the older adults(46 

and above)(Table 1).This could be because  younger adults are more active and are more likely to expose 

themselves to conditions or environments that can get them contaminated. Even among the younger adults 

,the prevalence was higher among among the specimen collected from the nares and the wounds. S.aureus 
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was hardly isolated from the sputum even among the younger adults. The researchers therefore are 

questioning whether there is/are chemical/s or conditions in the sputum that hinder S.aureus the growth or 

survival of S.aureus. Udobiet al.,(2013) , reported that 44(23.8 %) of the S.aureus isolated from Ahmadu 

bello university Zaria were obtained from wounds. However, in this study, it was observed that 6(28.6%) of 

the  S.aureus were obtained from wounds. The differences in the values obtained in the two studies can be 

attributed to the differences in the sample sizes. Moreover, in this study, samples were collected only from 

inpatients who had been hospitalized for more than 72 hours. On the other hand, Adeizaet al.,(2020) reported 

the prevalence of S.aureus to be 61.8% which is much higher than the prevalence obtained in this study. The 

reason for this difference could be because only nasal swabs were used in the previous study. On the other 

hand ,considering only the isolates from the nasal swab, the prevalence of S.aureus was 61.5% which is in 

agreement to a previous report (61.8%) by Adeiza et al.,(2020) .In a another similar study, Okedo et 

al.,(2020) reported having isolated 17(33.3%) Staphylocccus aureus which is higher than the value(21%) 

obtained in this current study .One can therefore say that the prevalence of S.aureus varies from hospital to 

hospital and across specimens and individuals. 

The prevalence of MRSA in specialist hospital ,Jalingo was 61.9%.The Highest prevalence,100% was 

obtained from the nasal swabs(Table 2).This could be because the nose is a natural habitat of S.aureus..This 

makes the researchers to raise the eyebrows: Is there any factor/condition in the nares that encourages the 

acquisition of mec A gene. This notwithstanding, the only two S.aureus obtained from the sputum were 

MSSA. However, Okon et al.,(2013) also reported the isolation of 1(1%) of S.aureus from sputum. The 

researchers therefore recommends that much more sputum be sampled for the presence S.aureus as well as 

MRSA. For this will help in drawing conclusion on the prevalence of S.aureus and MRSA in sputum.  

Neverthless, 2(100%) of the S.aureus isolates from the wound swab collected from the male inpatients were 

MRSA. Though, out of the 4 (36.4%) S.aureus isolated from the female inpatients only one(25%) was 

MRSA. 

Udobi, Obajuluwa and Onaokpo,(2013),reported that of the 44(23.8%) S.aureus obtained from 

wounds,33(75%) were MRSA.   This differs from the 3(50%) MRSA obtained from the S.aureus isolated 

from wounds. This difference could aside being attributed to the sample sizes, the gap in the time of the 

studies could have played a major role too. Since recently(2023) more people; patients, patients’ relatives 

and health workers are more knowledgeable on infection prevention and control compared to then(2013). 

Also, Abdullahi and Iregbu(2018)reported having obtained  97(26.9%) MRSA from 360 S.aureus isolates 

obtained from patients in National hospitals Abuja while in this study,13(61.9%) was obtained from 

21(21%) S.aureus isolated from male and female inpatients. The differences in the “figures” can be 

attributed to the differences in the sample size as well as in the facilities in the hospitals. They (Abudullahi 

and Iregbu,2018) also reported that 25(25.8%) of the isolated MRSA were from wounds while in this study 

3(14.3%) of the MRSA isolates were obtained from the wounds and this could have been because the nasal 

swabs were among the specimens with most of the MRSA isolates being obtained from there. Adeiza, 

Onalapo and Olayinka,(2020) reported the prevalence MRSA as 46.9% which is lower than 51.9%% 

obtained in this study. The difference in the data could be because only inpatients who had been hospitalized 

for not less than 72 hours were used in this study. In  another similar study carried out in a hospital by 

Okedo-Alex et al.,(2020),the 

MRSA obtained  among the S.aureus was 52.9%(9/17)  which is lower than 61.9% obtained in this study. 

the difference could be because in this stud, inpatients were used. 

The S.aureus were respectively 76.2%,90.5%,81.0%,85.7%,47.6% and 52.3% resistant to gentamycin 

(10μg),ciprofloxacin(20μg), streptomycin (10μg), erythromycin(10μg), cefuroxime and levofloxacin. 

However, 100% resistance was observed in Ampiclox(30μg), Amoxacillin(30μg). Zinnocef, Septrim, 

Cefriaxone(20μg) and cefoxime. The multidrug resistance observed in the S.aureus isolated from the 
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inpatients was most likely because the bacteria must have acquired antimicrobial resistant plasmids .It could 

also be because of exposure to various antibiotics used in hospitals. Some of them also possessed intrinsic 

resistance mechanism. This study agrees with the report of Onwubiko and Sadiq(2024) that S.aureus, are 

multi drug resistance, 

The S.aureus isolates were 100% resistant to penicillin while Okon et al.,[26] reported 92.1%  and Abdullahi 

and Iregbu(2018) reported 100% resistance too. The resistance to gentamicin was 76.2%.However,Okon et 

al.,(2013) reported 14.6% susceptibility while Abdullahi and Iregbu(2018)  reported 53.6% resistance. The 

high resistance observed in gentamicin could be because gentamicin is readily available and very cheap, 

therefore, it’s abuse is very high.Also,a high resistance(90.5%) was observed in ciprofloxacin. This 

buttresses the previous report by Okon et al.,(2013) and Abdullahi and Iregbu(2018) .In the same vein,100% 

resistance was observed in ampiclox, zinnocef, amoxacillin and cefoxime. Insummary, all the S.aureus 

isolates obtained in this study were multidrug resistant. This could be because of the over extensive use of 

the antibiotics. Moreover, the antibiotics are readily available over the counter. 

Yes, the prevalence of Staphylococcus aureus and MRSA in the various sites of the body of inpatients was 

studied. However, the study failed to compare this prevalence to that of outpatients or individuals from the 

general public. This could have helped to determine whether the prevalence was influenced by the long stay 

in the health facility. Moreover, no comparison was carried out to compare the influence of the length  of 

stay in hospital to the infection/colonization by Staphylococcus aureus /MRSA among the inpatients. Aside 

this, the researchers did not take note of the condition of the patients (i.e whether they were 

colonized/infected with S.aureus/MRSA) before admission into the hospital. 

CONCLUSION 

S.aureus colonizes inpatients, some of the S.aureus were MRSA .However, all the S. aureus isolates were 

multidrug resistant. Though the results of these findings may or may not be generalized across hospitals 

depending on the policies already on ground in the health facility as well as the category/class of the health 

facility. There is still need for infection prevention and control to be intensified in hospitals to curb the 

spread of these bacteria.  

SUGGESTION S FOR FUTURE RESEARCH 

It is recommended that the risk factors  for S.aureus and MRSA  colonization of the nares be extensively 

studied. Moreover, there is need to compare the prevalence of S.aureus and MRSA  among inpatients to that 

of the general public/assumed healthy individuals and outpatients. 
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