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ABSTRACT

Multidrug resistant strain of S. aureus is the most common cause of life-threatening hospital- and
community-acquired infections. Multidrug resistant S. aureus infections contribute to patients’
prolonged stay in the hospital, increase in total healthcare costs, morbidity, and mortality. This work
was aimed at determining the occurrence and antibiotic susceptibility profile of Staphylococcus
aureus isolated from some clinical samples (blood and urine) in General Hospital, Nasarawa,
Nasarawa State, Nigeria. All the 14 samples (7 each for blood and urine) collected in this study
yielded positive for S. aureus, which were identified by cultural appearances and confirmed using
conventional biochemical tests.The antibiotic susceptibility profile of the isolates indicated that,
majority of them exhibited high susceptibility to gentamycin (85.7%), ciprofloxacin (78.6%),
vancomycin (71.4%), chloramphenicol (64.3%), teicoplanin (50.0%), and erythromycin (42.9%). All
the 14 (100%) isolates tested showed resistance to oxacillin, amoxicillin (85.7%), and cefoxitin
(78.6%).
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1. INTRODUCTION

Staphylococcus aureus (S. aureus) is a Gram-
positive cooci, catalase-positive, coagulase-
positive, and oxidase-negative bacterium that is
frequently found in the anterior nares — nose,
respiratory tracts, and on the skin of healthy
humans and animals [1]. The persistence of S.
aureus as a nosocomial and community-acquired
pathogen is a cause for public health concern
and studies have established S. aureus as an
important  pathogenic  bacterium  causing
infections ranging from minor skin infections and
abscesses to life-threatening diseases such as
meningitis, pneumonia, endocardidtis, toxic
shock syndrome (TSS), and septicaemia which
may be rapidly fatal [2].

Antimicrobial drug resistance among bacterial
pathogens is a global public health challenge.
The emergence of antibiotic resistant
microorganisms (e.g. S. aureus) is increasing
extremely rapidly around the globe, creating a
serious threat to the spread and treatment of
infectious diseases [3]. S. aureus has the ability
to acquire resistance to antimicrobial drugs
through horizontal gene transfer from outside
and other sources, including chromosomal
mutation and antibiotic selective pressure [4]. In
view of the public health importance of S. aureus
in human infections, this work was designed to:
Isolate and identify Staphylococcus aureus from
some clinical samples in Nasarawa town and
determine the antibiotic susceptibility profile of
the Staphylococcus aureus isolates.

2. MATERIALS AND METHODS
2.1 The Study Area

This study was carried out in Nasarawa.
Nasarawa is a town in Nasarawa State, which is
located in the North-central part of Nigeria. It has
an area of about 5, 704 km? with a population of

189, 835 as at the 2006 census [5]. It is
approximately 105km from Abuja, the Federal
Capital Territory, 37 km from Keffi and 165 km
from Lafia, the state capital. The town is located
between latitude 8°21'58"N of the equator and
longitude 7°5’58E of the Greenwich meridian [5].

2.2 Sample Collection

Fourteen (14) samples (comprising of 7 blood
and urine) samples respectively, were collected

from patients who had suspected S. aureus
infections at the General Hospital, Nasarawa
from August to October, 2018. The urine
samples were collected into sterile, dirt-free
sample bottles, while the blood samples were
collected through the veins of the patients using
sterile hypothermic needles. Blood sample from
each patient was emptied into separate sterile
Ethylenediamine tetraacetic acid (EDTA) bottle.
The bottles were labelled appropriately and
transported immediately to the Microbiology
Laboratory of Federal Polytechnic, Nasarawa for
further processing.

2.3 Isolation and Identification of S.

aureus

The urine samples were spun in a centrifuge at
150 rpm for 5 min after which the supernatant
was discarded and the sediments were
inoculated onto plates of prepared mannitol salt
agar (MSA) and incubated at 37°C for 24 hrs.
Blood samples were directly inoculated onto
prepared MSA plates and incubated at 37°C for
24 hrs. The presumptive colonies of S. aureus
obtained after incubation were further sub-
cultured onto freshly prepared plates of mannitol
salt agar (MSA) in order to obtain pure culture.
These isolates were preserved for further
bacterial identification. The isolates were
identified as S. aureus on the basis of Gram
staining, colony morphology on mannitol salt
agar (MSA) (HiMedia®, India), beta-hemolytic
patterns on blood agar enriched with 5% (v/v)
sheep blood, catalase test, DNase test, and
coagulase tests [6].

2.4 Antibiotic Susceptibility Test

All the S. aureus isolates were subjected to
antibiotic sensitivity testing by standard agar disc
diffusion method on Muller-Hinton agar (OXOID,
England) according to the Clinical and
Laboratory Standards Institute (CLSI)
recommendations [7]. Sensitivity patterns of the
isolates to: ciprofloxacin (10 pg), gentamycin (10
Mg), clindamycin (20 upg), amoxicillin (10 pg),
chloramphenicol (30ug), erythromycin (30 pg),
oxacillin (30 pg), and teicoplanin (30 pg) and
vancomycin (30 p) (Lioflichem®, Italy), were
evaluated.

After incubation, the test plates were examined
for confluent growth and zone of inhibition. The
diameter of each zone of inhibition was
measured in millimeter (mm) using a transparent



ruler on the underside of the plate. The results
were interpreted using the Clinical Laboratory
Standards Institute (CLSI) criteria [7]. Results
obtained for each isolate were interpreted as: 1).
Sensitive (S): if the observed zone of the
inhibition diameter was equal or greater than
CLSI sensitive diameter (mm); 2). Intermediate
(): if the observed zone of inhibition diameter fell
within the intermediate range between the CLSI
resistant and sensitive limits; 3). Resistant (R): if
the observed zone of inhibition diameter was less
than or equal to the CLSI resistant diameter
(mm)according to the Clinical and Laboratory
Standards Institute (CLSI) guideline;
Performance  Standards for  Antimicrobial
Susceptibility Testing [7].

3. RESULTS

3.1 Purification and Identification of the
S. aureus lIsolates obtained from the
Samples

Purification and identification of the fourteen (14)
isolates obtained from samples showed that,
all 14(100%) samples yielded gram positive cocci
in clusters by gram staining; produced yellow-
colouredcolonies on mannitol salt agar (MSA);
produced bubbles when emulsified in drops of
3% hydrogen peroxide (H,O,); showed 8-
haemolysis on blood agar; agglutinate rabbit
plasma; and gave characteristic opaque medium
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with clear zones around colonies on DNAse agar
medium (Table 1).

3.2 Antibiotic Susceptibility Profile of the
S. aureus Isolates

Table 2 shows the antibiotic susceptibility profile
of Staphylococcus aureus isolates obtained from
clinical samples. The antibiotic susceptibility
profile showed that, 12 (85.7%) out of the 14
isolates were susceptible to gentamycin, 11
(78.6%) were susceptible to ciprofloxacin, 10
(71.4%) were susceptible to vancomycin, 9
(64.3%) were susceptible to chloramphenicol,
and 7 (50%) were susceptible to teicoplanin. The
isolates exhibited high resistance to amoxicillin
(85.7%) and cefoxitin (78.6%). All the 14 (100%)
isolates tested showed resistance to oxacillin
(Table 2).

4. DISCUSSION

From the results obtained, all the 14 (100%)
clinical samples collected for this study yielded
positive results for Staphylococcus aureus. This
is unlike the findings from a similar research by
[8] who recorded 14.6% occurrence of S. aureus
out of 350 clinical samples collected in Zaria
metropolis, Kaduna State, Nigeria. The reason
for this disparity maybe accounted for by the
differences in the number of samples examined,
sampling population and demography. This study
portrays S. aureus as being widespread in the
population studied.

Table 1. Distribution of staphylococcus aureus according to sample type

Sample type Number collected Number positive Prevalence (%)
Blood 7 7 100
Urine 7 7 100
Total 14 14 100

Table 2. The antibiotic susceptibility profile of Staphylococcus aureus isolated from clinical
samples in Nasarawa town

(n=14)

Antibiotic Discconc. (ug) S | R
Amoxicillin 10 0(0%) 2(14.3%) 12(85.7%)
Cefoxitin 30 0(0%) 3(21.4%) 11(78.6%)
Clindamycin 2 5(35.7%) 6(42.9%) 3(21.4%)
Chloramphenicol 30 9(64.3%) 2(14.3%) 3(21.4%)
Ciprofloxacin 5 11(78.6%) 1(7.1%) 2(14.3%)
Erythromycin 30 6(42.9%) 5(35.7%) 3(21.4%)
Gentamycin 30 12(85.7%) 0(0%) 2(14.3%)
Oxacillin 30 0(0%) 0(0%) 14(100%)
Tecoiplanin 30 7(50%) 4(28.6%) 3(21.4%)
Vancomycin 30 10(71.4%) 0(0%) 4(28.6%)

Key: S= susceptible; I= intermediate; R= resistance



The result of the antibiotic susceptibility tests
showed that, all of the 14 positive isolates
obtained from the samples exhibited high
susceptibility to gentamycin (85.7%), cipro-
floxacin (78.6%), vancomycin (71.4%), and
chloramphenicol (64.3%). This is in consonance
with the findings of [8] in Zaria, Nigeria who
reported high susceptibility of S. aureus isolated
from clinical samples to gentamycin (96.1%),
ciprofloxacin (78.4%), vancomycin (76.55), and
chloramphenicol (82.4%). The high susceptibility
of S. aureus to ciprofloxacin reported in this
study is in consonance with the work of [9] who
reported 60.7% susceptibility of S. aureus
isolated from some hospital environments in
Nasarawa State to the drug. However, the
isolates were observed to have developed high
resistance to oxacillin (100%), amoxicillin
(85.7%), and cefoxitin (78.6%). This is in
agreement with the findings of [10] who reported
high rate of resistance of Staphylococcus aureus
isolated from clinical samples to oxacillin (100%),
cefoxitin (98%), and amoxicillin (100%). Oxacillin
and amoxicillin are relatively inexpensive
antibiotics which are readily available to
individuals in pharmacies without prescription
from authorised health personnel [11] and this
lends credence to the indiscriminate use of
antibiotics which promotes selective pressure
favouring the emergence of resistant bacteria
[12]. Not only are these resistant bacterial strains
potential causes of recurrent infections but they
are also reservoirs of resistance genes that could
be transferred to other pathogens. For these
reasons, the antibiotic susceptibility trends seen
in the S. aureus isolates may also occur in other
bacterial pathogens.

The presence of multiple drug resistant strains of
S. aureus among the isolates may be attributed
to antibiotic misuse arising from self —medication
in suspected bacterial infections [11]. Self -
medication prevents early reporting of patients to
hospitals at the onset of disease symptoms,
except where complications have occurred. Also,
some other factors such as unnecessary
prescriptions and substandard antibiotics could
lead to the emergence of antibiotic resistance
among organisms [11].

5. CONCLUSION

The results obtained in this study portray S.
aureus as being widespread in the studied
population. It is apparent in this work that,
isolates of S. aureus were resistant to most
commonly prescribed antibiotics except for
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ciprofloxacin, gentamycin, ciprofloxacin,
vancomycin, and chloramphenicol to which the
isolates were observed to be highly susceptible.
High levels of antimicrobial resistance to
oxacillin, amoxicillin, and cefoxitin were
observed. Thus, this finding suggests the need
for antibiotic stewardship and sensitivity test on
pathogens before administration of antibiotics.
This measure can help lower the burden of
antimicrobial resistance and solve a public health
problem or reduce it drastically.
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