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ABSTRACT

Aim: The study was to determine the antibiotic susceptibility pattern of Staphylococcus aureus
isolates against some conventional antibiotics.

Study Design: Hospital based cross-sectional study.

Place and Duration of Study: The study was conducted in Specialist Hospital, Sokoto Metropolis,
Sokoto State Nigeria, between June 2018 and September 2018.

Methodology: One hundred (100) Staphylococcus aureus isolates were used in this study. Gram’s
staining, catalase, coagulase and mannitol fermentation tests were used to identify and confirm the
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isolates. Antibiotic susceptibility testing was carried out by disc agar diffusion test.

Results: In the present study 63.0% of the Staphylococcus aureus isolates were from male
subjects, while 37.0% were from female subjects. The age group with the highest number of
isolates was 11-20 years (37%) and the least (9%) was seen in 41-50 years. Subjects with urine
samples had the highest frequency of Staphylococcus aureus isolates with 32.0% and those with
high vaginal swab had the lowest 6.0%. The antibiotics susceptibility testing showed that 40% of
Staphylococcus aureus isolates were susceptible to Clindamycin, 64% to Ciprofloxacin, 57% to
Erythromycin, 71% to Gentamicin, 34% to Cefoxitin, 46% to Quinupristin/Dalfopristin, 58% to
Tetracycline and Sulphamethaxazole —Trimethoprim respectively. Screening for MRSA was carried
out by antibiotic sensitivity testing using cefoxitin and a prevalence of 66% was obtained. This
study showed that Gentamicin and Ciprofloxacin were the most active antibiotics against
Staphylococcus aureus.

Conclusion: There is the need for consistent on-going antimicrobial resistance surveillance for
important and commonly isolated clinically significant pathogens of staphylococcal species to form
the basis for developing and implementing measures that can reduce the burden of antimicrobial

resistance and prevent a probable impending public health problem.

Keywords: Antibiotics; Staphylococcus aureus; MRSA; clinical samples.

1. INTRODUCTION

Staphylococcus aureus is a Gram-positive
coccus, catalase, and coagulase positive
bacterium that emerged as one of the major
human pathogens of public health concern, and
has over the past decades, been a leading cause
of  nosocomial and community-acquired
infections [1]. The bacterium is well characterized
and known to have a wide range of virulence
factors that cause a significant inflammatory
response [2]. This pathogen affects both
immunocompromised and immunocompetent
individuals, often leading to high morbidity and
with complications, which constitute problem to
health care delivery system [3]. Variety of factors
contribute to the ability of S. aureus to cause
infection (virulence); enzymes, toxins, adhesion
proteins, factors that help the bacteria to evade
the innate immune defense, and antibiotic
resistance mediate survival of the bacteria and
tissue invasion at the site of infection [4].

The emergence of multidrug resistance Gram-
positive bacteria (Staphylococci, Enterococci and
Pneumococci) is an important and great health
concern. Perhaps the pathogen of greatest
concern is S. aureus, possibly because of its
ability to adapt to various environmental
conditions, its capacity to cause an array of life
threatening conditions, and its intrinsic virulence
[5]. Staphylococcus aureus is known to be
notorious in the development of resistance to
new antibiotics and continues to defy attempts at
medical control [5]. The resistance of S. aureus
isolates to commonly used antibiotics in Nigeria
and other parts of the world has been widely

reported [6]. This increase in emergence of
resistance strains has being attributed to the
indiscriminate use of antibiotics in both human
and veterinary medicine especially in the
developing countries. Many strains of S. aureus
carry a wide variety of multi-drug resistant genes
on plasmids, which aid the spread of resistance
even among different species [7]. In Nigeria,
most  symptomatic patients engage in
indiscriminate use of antibiotics prior to
consulting the physicians when the situations
cannot or would be difficult to control. The
physicians on the other hand usually treat the
patients with broad-spectrum antibiotics before
microbiological investigations [8].

2. MATERIALS AND METHODS
2.1 Study Design

Cross-sectional study designed to determined
the antibiotic susceptibility profile of one hundred
(100) Staphylococcus aureus isolates obtained
from medical microbiology laboratory of
Specialist hospital Sokoto.

2.2 Bacterial Isolates

A total of 100 isolates of Staphylococcus aureus
were collected from various clinical specimens
(wound swab, nasal swab, ear swab, high vagina
swab, pus and urine samples) obtained from the
routine diagnostic tests in medical microbiology
laboratory of Specialist Hospital and transported
to the medical microbiology laboratory in the
school of medical laboratory sciences, Usmanu
Danfodiyo University Sokoto, Nigeria.



2.3 Identification of Bacteria

Diagnostic procedures consisted of Gram
staining, biochemical tests like Catalase,
Coagulase and Mannitol fermentation test.

2.3.1 Gram staining technique

Gram staining was carried out according to
Chessbrough [9].

2.3.2 Biochemical tests

Isolates found to be gram positive cocci were
subjected to biochemical tests like catalase and
coagulase using technique described by
Chessbrough [9] and also, sub cultured on
Mannitol Salt Agar.

2.3.3 Catalase test

Two drops of 3% hydrogen peroxide solution was
placed on a cleaned glass slide. A colony of the
test organism was collected using a sterile glass
rod and then emulsified into the drop of
hydrogen peroxide. Bubbles of gas
indicated a catalase positive test, while absence
of bubbles indicated a catalase negative test

(9.
2.3.4 Coagulase test

Slide Test to detect bound coagulase; A drop of
normal saline was placed on two separate
cleaned grease free glass slide. A colony of the
organism was picked and emulsified in each of
the drops to make a suspension. Using a wire
loop a loopful of plasma was added onto one of
the suspensions, mixed gently and observed
for clumping of the plasma immediately. No
plasma was added to the second suspension, it
served as the negative control of the test.
Clumping of the plasma indicates the organism is
S. aureus while no clumping indicates other
Staphylococcus species [9].

2.3.5 Mannitol fermentation test

Isolates were directly inoculated on Mannitol Salt
Agar MSA (Oxoid, England), a selective and
differential media of S. aureus and incubated at
37°C for 24 hours. Organisms that were able
to grow on Mannitol Salt Agar (Oxoid, England)
with fermentation of Mannitol and acid
production to give yellow colour in the media
around the colonies were characterized as S.
aureus [9].
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2.4 Antibiotic Susceptibility Testing

The antimicrobial susceptibility testing for
Staphylococcus aureus was performed in
accordance to Clinical and Laboratory Standards
Institute (CLSI) [10]. Standard inoculum was
prepared by making a direct saline suspension of
isolates colonies by selecting from an 18h agar
plate (nutrient agar). The suspension was
adjusted to a turbidity of 0.5 McFarland standard
equivalent which resulted in a suspension
containing approximately 1 x10® colony forming
unit (CFU)/ml. Antimicrobial susceptibility was
performed on Mueller-Hinton Agar by the
standard Kirby-Bauer disk diffusion method. This
was done by dipping a sterile swab stick into the
bacterial suspension and carefully swabbing the
entire surface of Mueller Hinton agar plates. The
antibiotic single discs (Oxoid) were then placed
on the surface of the inoculated plates and gently
pressed. The plates were incubated at 37°C for
18-24 h. The diameter of zone of inhibition was
measured in millimeters and isolates were
scored as sensitive, intermediate or resistant by
comparing with values recommend in the CLSI
M100 inhibition zone standard [10].

2.5 Screening for MRSA

Zones of inhibition 222 mm with 30 ug cefoxitin
were recorded as Methicillin  Susceptible
Staphylococcus aureus (MSSA), while zones of
inhibition <21 mm with 30 ug cefoxitin was
recorded as Methicillin Resistant Staphylococcus
aureus (MRSA) [10].

2.6 Statistical Analysis

The data collected was presented in tables, and
analyse using Statistical Package for Social
Sciences (SPSS) version 25 and the confidence
level was set at 95% (P = .05). Comparative
resistance rates of S. aureus strains from the
different clinical specimens were statistically
analysed by Chi square - test.

3. RESULTS AND DISCUSSION

In this study, a total of 100 Staphylococcus
aureus isolates were collected from clinical
samples of patients attending Specialist Hospital
Sokoto from the medical microbiology laboratory.
Analysis of the gender specific distribution of
patients infected with Staphylococcus aureus in
Specialist Hospital Sokoto shows that Males had
higher infection rate (63.0%) than females



(37.0%) (Table 1). However, the age group with
the highest frequency of Staphylococcus aureus
infection was found to be individual aged 11-20
years while the least was in the 21-30 years
(Table 2). Different clinical specimens from which
Staphylococcus aureus was isolated were
analysed, the highest number of isolates was
from urine samples 32(32.0%) and the least was
from high vaginal swab 6(6.0%) (Table 3).

Sensitivity  and resistance pattern  of
Staphylococcus aureus to various antibiotics
showed that the highest frequency of sensitivity
was observed with Gentamicin (71%) followed by
Ciprofloxacin (64%). The least was observed
with cefoxitin  (34%) (Table 4). Antibiotic
resistance pattern of Methicillin resistant
Staphylococcus aureus (MRSA) shows that
66(100%) of MRSA were resistant to Cefoxitin,
44(66.7%) to Clindamycin and 38(57.6%) to
Quinupristin/Dalfopristin (Table 5).

In the present study, it has been observed that
male subjects were more infected with
Staphylococcus aureus (63%) than female
subject (37%), which is in agreement with what
was reported by Kumurya and Ado [11] at Aminu
Kano Teaching Hospital that males had (61.8%)
and females (38.2%). This is probably due to the
nature of job men engage that females do not,
especially farming in the Northern part of the
country.

Also, in this study the highest frequency of
isolates of Staphylococcus aureus (37%) was
observed in the age group 11-20 years. This is in
contrast to previous study by Nwankwo et al. [12]
who reported the highest frequency (47.3%)
among neonates and infants 0-10 years. This
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difference can be attributed to distribution of
specimen collection as more were collected from
age group 11-20 years than 0-10 years during
the period of this study.

The prevalence of Staphylococcus aureus was
found to be higher from urine samples 32.0%
compared to other samples. This is in contrast to
previous study by Kumurya and Ado [11] who
reported the highest prevalence of 38.1% from
blood cultures. This may be attributed to the
issue of urine contamination with S. aureus from
the surface during sample collection.

The highest frequency of susceptibility in this
study occurred  with Gentamicin and
Ciprofloxacin  having (71.0%) and (64.0%)
respectively. The least was cefoxitin having
(34.0%). A similar study depicted that the most
potent of all the antibiotics tested was Rifampicin,
with 54% sensitivity [13]. The level of resistance
to Cefoxitin and Clindamycin could be associated
with earlier exposure of these drugs to the
isolates which may have enhanced development
of resistance and probably due to high rate of
antibiotics abuse in this area arising from self-
medication which is often linked with failure to
comply to treatment, inadequate dosage and
availability of antibiotics to consumers across the
counters with or without prescription [14].

Screening for methicillin resistant isolates in this
study showed a prevalence rate of 66%. This is
in line with a study in Zaria [15] where similar
prevalence of 69% was obtained. In other studies
elsewhere in Nigeria, a lower prevalence of
25.5% was reported from Kano by Nwankwo et
al. [12] and 34.7% was reported a few years [16].
In addition, the prevalence of MRSA was also

Table 1. Prevalence of Staphylococcus aureus isolates based on gender

Gender No. tested Percentage X2 P-value
Male 63 63.0 20.885 0.002
Female 37 37.0

Total 100 100.0

Table 2. Distribution of Staphylococcus aureus according to age group

Age group (years) Frequency Percentage (%) X2 P-value
1-10 28 28 81.317 0.000
11-20 37 37
21-30 10 10
31-40 16 16
41-50 9 9
Total 100 100
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Table 3. Distribution of Staphylococcus aureus according to source of isolates

Type of specimen No. tested percentage %
Nasal 9 9.0
Urine 32 32.0
Wound 23 23.0
Pus 9 9.0
HVS 6 6.0
Semen 9 9.0
Ear 12 12.0
Total 100 100.0

Table 4. Antibiotic susceptibility pattern of Staphylococcus aureus isolates
Antibiotic Sensitive (%) Resistant (%)
Clindamycin 40 60
Quinupristin/Dalfopristin 46 54
Cefoxitin 34 66
Tetracycline 58 42
Sulphamethoxazole/Trimethoprim 58 42
Erythromycin 57 43
Ciprofloxacil 64 36
Gentamicin 71 29

Table 5. Antibiotic susceptibility profile of methicillin resistant Staphylococcus aureus (MRSA)

Antibiotic Sensitive (%) Resistant (%)
Cefoxitin 0.0 (0.0) 66 (100.0)
Clindamycin 22(33.3) 44 (66.7)
Quinupristin/Dalfopristin 28 (42.4) 38 (57.6)
Erythromycin 39 (59.1) 27 (40.9)
Tetracycline 34 (51.5) 32 (48.5)
Sulphamethoxazole/Trimethoprim 38 (57.6) 28 (42.4)
Ciprofloxacin 36 (54.5) 30 (45.5)
Gentamicin 39 (59.1) 27 (40.9)

found to be low (43.0%) in studies conducted in
Jos Nigeria [17] compared to the present study.
This may be associated to the ever increasing
prevalence of MRSA; in Nigeria prevalence of
MRSA ranging between 37.4% and 72.1% has
been reported [18,19].

4. CONCLUSION

In this study, greater numbers of Staphylococcus
aureus isolates were obtained from male
subjects than female subjects and the highest
frequency of Staphylococcus aureus isolates was
observed in the age group 11-20 years. A
relatively high prevalence of MRSA of 66% was
recorded. The study has shown that S. aureus
isolates were moderately sensitive to the
antibiotics tested and that Gentamicin and

Ciprofloxacin were the most active antibiotics
against Staphylococcus aureus.
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