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ABSTRACT 
 

Background: Many infections could previously be treated effectively based on the clinicians past 
clinical experience. The development of resistance to essentially all of the antimicrobial agents 
currently in use in clinical practice has made this scenario more of the exception than the norm. 
Selecting an appropriate antimicrobial agent has become increasingly more challenging as the 
clinician has to navigate through the variety of available agents in the face of increasing 
antimicrobial resistance. The diagnostic laboratory plays very important role in clinical practice.   To 
ensure safe and effective empirical treatment, a surveillance study of the susceptibility pattern of 
common pathogens and appropriate use of antibiotics is imperative. This current study reports on 
the prevalence, distribution and antibiotic susceptibility patterns of nosocomial pathogens isolated 
at the University of Port Harcourt Teaching Hospital (UPTH) and the effectiveness of the antibiotics 
commonly prescribed at the hospital in treating these infections. 
Methods: A retrospective cross-sectional study of specimens received at the Microbiology 
Laboratory was conducted over a six-month period, from October 2015 to March 2016 using urine, 
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blood and semen specimens respectively. A total of 5,160 samples received and analyzed at the 
laboratory within the study period were assessed.  
Results: Out of the 5160 specimens analyzed, 881(17.07%) were positive for bacteria out of which 
691(78.43%), 86(9.76%), 104 (11. 81%) were from urine, blood and semen respectively. 
Escherichia coli (35.74%), Klebsiella pneumoniae (52.33%) and Staphylococcus aureus (65.4%) 
were the most frequently isolated pathogens from urine, blood and semen respectively. Wide 
spread multiple-drug resistance was observed among the organisms. Klebsiella pneumoniae, S. 
aureus, and E. coli isolated from urine were resistant to amoxicillin/clavulanate, cefuroxime, 
ceftazidime, ciprofloxacin, ampicillin, gentamycin and ceftriaxone. A review of the pattern of 
prescribing antibiotics revealed that in the Accidents and Emergency unit, ceftriaxone (34.09%) and 
metronidazole (30.09%) were most frequently prescribed while in the General Out-Patient 
Department, metronidazole (19.09%), amoxicillin (16.61%), amoxicillin/clavulanate (9.39%) and 
ofloxacin (9.39%) were often prescribed. S. aureus was susceptible to only ceftriaxone while K. 
pneumoniae and E. coli were susceptible only to ofloxacin.  
Conclusion: Most of the isolated pathogens were not susceptible to the frequently prescribed 
antibiotics. Empirical prescribing of antibiotics without current epidemiological data of pathogens in 
the hospital can only further exacerbate the problem of antimicrobial resistance. The need for 
epidemiological surveillance and rational use of antibiotics in the Hospital is therefore strongly 
recommended. 
 

 

Keywords: Antibiotics; susceptibility pattern; surveillance; pathogens. 
 

1. INTRODUCTION 
 
Microbial pathogens have accompanied 
humanity for centuries and are among the 
significant cause of morbidity and mortality 
worldwide [1,2]. Virtually all groups of bacteria 
have some members that are pathogenic. 
Previously, many infections could be treated 
effectively based on the clinicians past clinical 
experience. Presently, however, this has become 
more of the exception than the norm as 
resistance has been observed to essentially all of 
the antimicrobial agents currently in use in 
clinical practice [3,4]. Selecting an appropriate 
antimicrobial agent has become increasingly 
more challenging as the clinician has to navigate 
through the variety of available agents in the face 
of increasing antimicrobial resistance. The 
situation has brought to the fore the importance 
of the diagnostic laboratory in clinical practice as 
the clinician now depends more than ever before 
on data from in vitro - antimicrobial susceptibility 
testing [5]. Susceptibility is also an important first 
step in providing surveillance data for use in local 
and international aggregate data bases [6-8]. 
This problem is further compounded by the 
increasing trends in antibiotic resistance even in 
the commonly isolated organisms all over the 
world [9]. 
 
The discovery of antibiotics revolutionized 
medical practice [10,11]. However, their                     
initial dramatic effectiveness has resulted to 
irrational and inappropriate use leading to 

emergence of resistance to these life-saving 
drugs [12]. 
 

Empirical treatment with ineffective antibiotics 
prescribed by physicians and poor patient 
adherence to antibiotic regimens could 
eventually lead to mutation and drug resistance 
[13]. The worldwide increase in resistant bacteria 
is affecting the effective treatment of patients, 
stressing on the need for continued surveillance, 
appropriate antibiotic prescribing, effective 
infection control, and new treatment alternatives 
[14]. 
 

Epidemiological surveillance of antimicrobial 
resistance is essential for empirical treatment of 
infections, implementing resistance control 
measures, and preventing the spread of 
antimicrobial-resistant microorganisms [15]. 
 

The successful treatment of serious infections 
requires timely administration of effective 
antimicrobial agents. Hence, clinical decisions 
about empirical treatment require knowledge of 
likely pathogens and the likely susceptibility of 
these pathogens to antibiotics. Such knowledge 
is gained by clinical experience over time, but 
more objectively and robustly through 
surveillance [16]. 
 

This retrospective study, therefore, reports on the 
commonly isolated organisms and describes 
their susceptibilities to the commonly prescribed 
antibiotics at the University of Port Harcourt 
Teaching Hospital. The findings from this study 
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can serve as a guide in ensuring the safety of 
empiric therapy as well as control antibiotic 
resistance. 
 

2. MATERIALS 
 

2.1 Culture Media 
 

Mannitol Salt Agar, MacConkey Agar, Mueller 
Hinton Agar, Nutrient Agar, and Simon’s Citrate 
Agar were used. 
 

2.2 Reagents 
 
3% Hydrogen Peroxide, Distilled water,                          
N, N, N, N-Tetramethyl-p-phenylene diamine 
dihydrochloride, Safranin red, Crystal violet, and 
Lugol’s iodine were used for this study. 
 

2.3 Antimicrobial Agents  
 
2.3.1 Gram-positive antimicrobial discs 
 

Ofloxacin 5 �� , Ceftriaxone 30 �� , 
Amoxicillin/clavulanate 20/10 �� , Amoxicillin 
25��, 
 

2.3.2 Gram-negative antimicrobial discs 
 

Ofloxacin 5 �� , Amoxicillin/clavulanate 20/10 
��, Metronidazole 25 ��. 
 

3. METHODS  
 

3.1 Study Design and Setting 
 

This retrospective cross-sectional study was 
conducted at the University of Port Harcourt 
Teaching Hospital (UPTH), a tertiary health care 
facility in Rivers state, Nigeria, to determine the 
pattern and prevalence of microbial pathogen 
isolation and susceptibility to commonly 
prescribed antibiotics, within a six (6) month 
period, from October 2015 to March 2016. 
 

3.2 Data Collection 
 

The results of all requests for laboratory 
investigation from different wards and units 
received at the Medical Microbiology Laboratory 
between the periods of October 2015 to March 
2016 were systematically examined 
retrospectively. The results for urine, blood and 
semen specimens were recorded in the data 
collection sheet. Other data collected included 
the age of the patient, sex, ward, type of 
organism isolated and their antimicrobial 
susceptibility. 

4. LABORATORY PROCEDURE 
 

4.1 Collection and Identification of Test 
Organisms 

 
Clinical isolates of Escherichia coli, 
Staphylococcus aureus and Klebsiella 
pneumoniae which were observed to be the most 
frequently isolated organisms from the records, 
were obtained from the Microbiology and 
Parasitology department of the hospital and 
identified using standard microbiological and 
biochemical methods. The test organisms were 
sub cultured on their selective media; 
Staphylococcus aureus on Mannitol Salt Agar 
(MSA), Escherichia coli and Klebsiella 
pneumonia on MacConkey Agar. The 
morphological characteristics of their colonies 
were observed. Gram staining and other 
biochemical tests were carried out to confirm 
their identities. 
 

4.2 Antibiotic Susceptibility Testing 
 
A speck of each test organism was inoculated in 
0.1% peptone water for 24 hours, after which the 
turbidity was adjusted to correspond with the 
turbidity of 0.5 MacFarland’s standard. The 
antibiotic susceptibility test was performed by 
Kirby-Bauer disk diffusion method according to 
the standards of Clinical and Laboratory 
Standards Institute [17-18]. The diameter of 
inhibition zones around the antibiotic discs                       
were measured and interpreted as                  
sensitive or resistant according to CLSI 
guidelines [17]. 
 

4.3 Review of Antibiotic Prescribing 
Pattern 

 

A review of antibiotic prescribing pattern was 
conducted at the Accident and Emergency Unit 
and General Out Patient Department (GOPD) to 
determine if the frequently isolated organisms 
were susceptible to the commonly prescribed 
antibiotics to justify the empirical prescribing of 
antibiotics seen often in these units. 
 

4.4 Data Analysis 
 

The data obtained were tabulated and analysed 
using the Statistical Package for Social Sciences 
(SPSS) version 10. Chi-square test was used to 
compare the proportion of bacterial isolates 
between sex and age. P-value of less than 0.05 
was considered to indicate statistically significant 
difference.  



5. RESULTS 
 

5.1 Distribution of Pathogens by Clinical 
Samples 

 
Fig. 1 below shows the percentage distribution of 
clinical isolates from samples analyzed
Hospital’s Microbiology and Parasitology 
department. A total of 881 (17.07%) samples out 
of the 5160 samples received by the 
Microbiology and Parasitology department 
showed presence of bacterial pathogen. A 
breakdown of the bacterial pathogens isolated 
showed that urine 691(78.43%), semen 104 (11
81%) and blood 86(9.76%) harboured pathogens 
in decreasing order of prevalence. 
 

 
Fig. 1. Distribution of Pathogens by Clinical 

Samples 
 
Gram negative bacteria were more (64.13%) in 
comparison to Gram Positive bacteria (35.87%).  
as shown in Fig. 2a below. However, while 
Gram-negative isolates were more prevalent in 
urine and blood samples, Gram -positive isolates 
predominated in semen culture as shown in Fig
2b below. 
 

 
Fig. 2a. Distribution of clinical isolates 
according to Gram-negative and Gram

positive reaction 
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Fig. 1 below shows the percentage distribution of 
analyzed in the 

Hospital’s Microbiology and Parasitology 
(17.07%) samples out 

of the 5160 samples received by the 
Microbiology and Parasitology department 
showed presence of bacterial pathogen. A 
breakdown of the bacterial pathogens isolated 
showed that urine 691(78.43%), semen 104 (11. 
81%) and blood 86(9.76%) harboured pathogens 

 

Distribution of Pathogens by Clinical 

Gram negative bacteria were more (64.13%) in 
comparison to Gram Positive bacteria (35.87%).  

2a below. However, while 
negative isolates were more prevalent in 

positive isolates 
predominated in semen culture as shown in Fig. 

 

Distribution of clinical isolates 
negative and Gram-

 
Fig. 2b. Distribution of isolates from different 

clinical specimens according to Gram
negative and Gram-positive reaction

 

5.2 Distribution of Clinical Samples in 
Various Clinical Wards and the 
Frequently Isolated Bacterial 
Pathogens 

 

The frequency of isolation of pathogens from 
urine, semen and blood specimens from the 
various clinical wards at the UPTH and the 
frequently isolated organisms among the clinical 
samples are shown below in Fig. 3a and 3b. The 
results showed that Special Care Baby Unit 
(SCBU), General Outpatient Department 
(GOPD), Accident and Emergency (A&E) and 
Obstetrics and Gynaecology (O&G) clinic 
accounted for majority of the pathogens isolate
The frequently isolated pathogens from these 
samples were Staphylococcus aureus, Klebsiella 
pneumoniae and Escherichia coli.
predominantly isolated organism in semen 
samples was S. aureus (65.4%) while 
pneumoniae (52.33%) and E. coli 
predominated in blood and urine respectively.
 

 

Fig. 3a. The Distribution of the Clinical 
isolates across the Clinical wards
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Distribution of isolates from different 
clinical specimens according to Gram-

positive reaction 

Distribution of Clinical Samples in the 
Various Clinical Wards and the 
Frequently Isolated Bacterial 

The frequency of isolation of pathogens from 
urine, semen and blood specimens from the 
various clinical wards at the UPTH and the 
frequently isolated organisms among the clinical 

3a and 3b. The 
results showed that Special Care Baby Unit 
(SCBU), General Outpatient Department 
(GOPD), Accident and Emergency (A&E) and 
Obstetrics and Gynaecology (O&G) clinic 
accounted for majority of the pathogens isolated. 
The frequently isolated pathogens from these 

Staphylococcus aureus, Klebsiella 
pneumoniae and Escherichia coli. The 
predominantly isolated organism in semen 

(65.4%) while K. 
E. coli (35.75%) 

dominated in blood and urine respectively. 

 

The Distribution of the Clinical 
isolates across the Clinical wards 



 
Fig. 3b. Frequently isolated bacterial 

pathogen in urine, blood and semen samples
 
A&E- Accidents and Emergency department, 
GOPD- General Out-Patient Department, Gynae
Gynaecology clinic, ANW- Ante
CHOP-Children Out-Patient Department, ARV
Antiretroviral Clinic, MOPC-Medical Out
Clinic, SCBU-Special Care Baby Unit, NHIS
National Health Insurance Scheme, MSW
Surgical Ward, FSW-Female Surgical Ward, 
ANC-Antenatal Clinic, CHEW
Emergency Ward, MMWI-Male Medical Ward I, 
UBLW-Un-booked Labour Ward, LBW
Ward, SOPC-Special Out-Patient Clinic, Ortho
Orthopaedic, UMW-Unbook Male Ward, CHEW
Children Emergency. 
 
The distribution of isolates from urine, blood and 
semen samples across sex and different age 
groups was also done and the results are as 
shown in Fig. 4a, 4b and 4c respectively below.
 

 
Fig. 4a. Distribution of organisms isolated 
from urine and blood across the different 

sexes 
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Fig. 3b. Frequently isolated bacterial 
urine, blood and semen samples 

Accidents and Emergency department, 
Patient Department, Gynae-

Ante-natal Ward, 
Patient Department, ARV-

Medical Out-Patient 
Special Care Baby Unit, NHIS-

National Health Insurance Scheme, MSW-Male 
Female Surgical Ward, 

Antenatal Clinic, CHEW-Children 
Male Medical Ward I, 

booked Labour Ward, LBW-Labour 
Patient Clinic, Ortho-

Unbook Male Ward, CHEW- 

The distribution of isolates from urine, blood and 
semen samples across sex and different age 
groups was also done and the results are as 

4a, 4b and 4c respectively below. 

 

Distribution of organisms isolated 
and blood across the different 

 

Fig. 4b. The Distribution of Organisms 
isolated from semen and urine in the different 

Age groups 
 

 
Fig. 4c. Distribution of organism isolated 

according to age in blood sample
 

5.3 Antimicrobial Susceptibility 
the Commonly Isolated Organisms in 
Urine and Blood 

 
Fig. 5 shows the susceptibility pattern of the 
commonly isolated organisms in urine samples at 
the University of Port Harcourt Teaching 
Hospital. 
 

Table 1 shows analysis of prescriptions using 
WHO prescribing indicators. It shows 47.14% 
and 34.16% of prescriptions in the A&E and 
GOPD pharmacies respectively had an antibiotic 
in them with an average number of 1.52 and 1.42 
antibiotic prescribed per encounter respectively. 
A 22.58% and 12.93% of the total number of 
drugs prescribed in the A&E and GOPD 
pharmacy respectively were antibiotics.
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Table 1 shows analysis of prescriptions using the 
WHO prescribing indicators. It shows 47.14% 
and 34.16% of prescriptions in the A&E and 
GOPD pharmacies respectively had an antibiotic 
in them with an average number of 1.52 and 1.42 
antibiotic prescribed per encounter respectively. 

of the total number of 
drugs prescribed in the A&E and GOPD 
pharmacy respectively were antibiotics. 
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.  
 

Fig. 5. Susceptibility pattern of commonly isolated organisms in urine to tested antibiotics 
 

Table 1. Prescribing indicators 
 
Prescribing Indicators A&E 

Pharmacy 
No. (%) 

GOPD 
Pharmacy 
No. (%) 

Optimal 
Values 
No. (%) 

Total number of prescriptions analysed 
Total number of drugs prescribed 
Number of antibiotics in relation to number of all 
medicines prescribed  
Average number of antibiotics per prescription 
Average number of drugs per encounter* 
Drugs prescribed by generic name* 
Drugs prescribed from the essential medicine list 
(Rivers)* 

630 
2002 
452(22.58) 
 
1.52 
3.18 
1353(67.58) 
401(20.03) 

1906 
7167 
927(12.93) 
 
1.42 
3.76 
2156(30.08) 
787(10.98) 

 
 
 
 
 
(1.6-1.8) 
(100) 
(100) 

Total number of prescriptions with an antibiotic* 
Total number of prescriptions with an injection* 

297(47.14) 
453(71.90) 

651(34.16) 
6(0.31) 

(20-26.8) 
(13.4-24.1). 

*WHO Prescribing indicators    
GOPD- General Outpatient Department 

 
Fig. 6a illustrates the different types and 
frequencies of antibiotics prescribed in the 
General Out-patient Department of the Hospital. 
The most frequently prescribed antibiotics were 
Metronidazole (19.09%), Amoxicillin (16.61%), 
Amoxicillin/clavulanate (9.39%) and Ofloxacin 
(9.39%). 

 
The Fig. 6b illustrates the different types and 
frequencies of antibiotics prescribed in                     
the accidents and emergency (A &E) department 
of the Hospital. The most frequently        
prescribed antibiotics in this unit were 
Ceftriaxone    (34.07%), Metronidazole (30.09%),              

Ciprofloxacin (7.3%), and Amoxicillin/clavulanate 
(7.08%). 
 

6. DISCUSSION 
 

Records from the Microbiology and Parasitology 
department showed that a total of 5,160 samples 
were received within the study period. The 
samples comprised of 4,432 (85.89%) urine, 474 
(9.19%) blood and 254 (4.92%) semen samples. 
Out of the 5,160 samples received, 881 (17.07%) 
were positive for bacterial pathogens which 
included 691 (78.43%) from urine, 86 (9.76%) 
from blood and 104 (11.81%) from semen                  
(Fig. 1).  
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Fig. 6a. Types and frequency of antibiotics prescribed in the GOPD pharmacy 
 

 
 

Fig. 6b. Types and frequency of antibiotics prescribed in the A&E pharmacy 
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From our study, urine samples were the most 
frequently received samples. This is in 
agreement with the findings of an earlier study 
done in Dhaka [19]. Urinary tract infections have 
also long been established as a common cause 
of infectious disease in humans regardless of 
age and gender [20,21]. 
 
Gram-negative bacteria were the predominantly 
isolated organisms from most of the samples 
(64.13%) while Gram-positives were only 35. 
87% (Fig. 2a). This is not entirely surprising as 
Gram negative organisms are increasingly being 
implicated in nosocomial infections as seen in 
other studies elsewhere that found                                 
a predominance of Gram –negative                            
bacteria [22]. 

 
Gram-negative bacterial pathogens were more 
prevalent in urine and blood samples while 
Gram-positive organisms were more in semen 
specimen (Fig. 2b). The predominant bacteria 
isolated were E. coli, followed by K. pneumoniae 
and S. aureus (Fig. 3b). The prevalence of E. coli 
as the predominant organism isolated in urine is 
in harmony with findings from other studies     
[23-25]. 

 
The fact of urinary tract infections being more 
prevalent in females than males has long been 
established and is in agreement with findings of 
this study and supported by other studies [24,26-
28]. The high prevalence seen in the age group 
of 31 to 40 years (31.26%) could be due to 
increased sexual activity when compared to the 
age group of 11 to 20 years (6.6%) (Fig. 4a, 4b). 
The anatomical structure of the female urogenital 
tract, sexual activity and the use of some                 
form of contraceptives like diaphragms and               
spermicides in females are thought to          
account for the higher prevalence of UTI in 
females [29]. 

 
The frequently isolated organisms in this study, 
E. coli, K. pneumoniae and S. aureus exhibited 
high level of resistance to many of the antibiotics 
including amoxicillin/clavulanate, cefuroxime      
and ampicillin, perfloxacin, nalidixic acid, 
streptomycin, erythromycin, cefotaxime, 
ceftriaxone and ceftazidime (Fig. 5). Our study 
revealed that E. coli was resistant to amoxicillin 
/clavulanic acid which is in agreement with the 
findings of Rajani and Banerjee in their study 
[22]. In contrast to our finding, however, a study 
had reported S. aureus to be susceptible to 
amoxicillin/clavulanate although this may have 
changed over time [24,29]. 

The three frequently isolated organisms were 
very susceptible to nitrofurantoin, gentamycin, 
ofloxacin, and ciprofloxacin respectively in 
decreasing order (Fig. 5a). This is in harmony 
with findings from other studies [24,30]. The high 
susceptibility of organisms in urine to 
nitrofurantoin could be as a result of its local 
effect as a urinary antiseptic concentrated more 
in the urine as well as the fact that it is prescribed 
sparingly. This may also explain the reduced 
susceptibility of organisms isolated from blood to 
nitrofurantoin. 
 

The organisms isolated from blood samples were 
Klebsiella pneumoniae (52.33%) and Escherichia 
coli (15.12%), both Gram- negative, and 
Staphylococcus aureus (22.09%) and 
Streptococcus haemolyticus (1.16%) (Fig. 3b). K. 
pneumoniae bacteraemia has been reported as a 
relatively rare but serious infection that occurs in 
young children with predisposing underlying 
conditions and it is associated with a significant 
mortality rate [31]. Studies in Nigeria and 
elsewhere have reported that Gram-negative 
organisms were the most common etiological 
agent of bacteraemia but with Escherichia coli as 
the predominant bacterium [32,33]. Contrary 
findings have been reported by some Nigerian 
authors reporting from northern and western 
Nigeria where Gram-positive organisms were the 
predominant organisms isolated in blood 
samples with Staphylococcus aureus as the most 
frequently isolated [34]. This is considerable as 
different etiologic agents can be related to 
different geographic areas and within a given 
area [35]. The rate of bacterial pathogen isolation 
in blood was observed more in males (51.16%) 
than in females (48. 84%) within the age group of 
<180 days (20.93%) which is similar to a 25.7% 
isolation rate reported in a study done in Kano, 
Nigeria [32]. The prevalence of bacteraemia in 
neonates may be due to immature immune 
system. 
 

The records indicated high levels of antibiotic 
resistance in the frequently isolated micro-
organisms in blood. Fifty percent (50%) of S. 
aureus were resistant to gentamycin and 
nitrofurantoin, 40% of E. coli were resistant to 
cefuroxime (Fig. 5). A wide spread resistance of 
the organisms to most of the antibiotics used for 
the susceptibility test was observed. Gram-
negative organisms (76.75%) were predominant 
though K. pneumoniae showed a relatively low 
resistance to ofloxacin (2.78%). This is contrary 
to other studies that reported the susceptibility of 
E. coli and S. aureus to gentamycin, 
Ciprofloxacin and amoxicillin/clavulanate [32,33]. 
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The antibiotic susceptibility tests of the 
organisms in blood indicated a high level of 
susceptibility of K. pneumonia and E. coli to 
ofloxacin, followed by cefuroxime. Although 
ofloxacin showed a high level of sensitivity, its 
use is generally contraindicated in children below 
eighteen years except where the benefits far 
outweigh the risks [36]. 
 

The predominant bacterial pathogens isolated 
from semen were Gram-positive bacteria which 
included only Staphylococcus aureus (65.4%), 
while gram negative bacteria (34.6%) consisted 
of Escherichia coli (24%) and Klebsiella 
pnuemoniae (9.6%) (Fig. 3.a and 3b). Similar 
findings were also recorded in a work done in 
Benin, Nigeria [37]. A high rate of bacterial 
isolation was recorded within the age group of 31 
to 40 years probably due to heightened sexual 
activity (Fig. 4b). 
 

The samples received by the Microbiology and 
Parasitology department were mainly from the 
Accidents and emergency department (15.2% of 
isolates from urine), General Out-Patient 
Department (22.72% and 39.42% isolates from 
urine and semen respectively) and the special 
care baby unit (77.19% from blood culture)       
(Fig. 3a). 
 

A review of the pattern of antibiotics prescribing 
from the accidents and emergency, and general 
out-patient department was conducted. A total of 
2536 prescriptions were analysed with 630 
prescriptions from the accidents and emergency 
department and 1906 prescriptions from the 
general outpatient department (Table 1). 
 
From this study, (297) 47.14% of prescriptions 
from the accidents and emergency department 
contained an antibiotic (Table 1). As high as 
78.84% of prescriptions with antibiotic had been 
reported in an accident and emergency 
department. Similar findings of a high level of 
antibiotic prescribing in the accidents and 
emergency department had also been reported. 
This reported high level of antibiotic prescribing 
in the accidents and emergency department 
could be due to the over exaggeration of 
infection as most cases in this department are 
emergency situations and require empiric 
therapy.  
 

A total of 651 (34.16%) of prescriptions from the 
general out-patient department contained an 
antibiotic. Similar findings have been recorded in 
other out-patient departments [38] Table 1). Our 
figure of 47.14% (A&E) and 34.16% (GOPD) of 

prescriptions having an antibiotic is higher than 
those specified in WHO (optimal value of 22-
26.8%) [39]. Appropriate use of antibiotics is 
necessary to prevent emergence of drug 
resistant bacteria. 
 
The commonly prescribed antibiotics in the A&E 
department were ceftriaxone (34.09%) and 
metronidazole (30.09%) (Fig. 6b). Similar 
findings have been reported where ceftriaxone 
was the commonly prescribed drug in the 
accidents and emergency department while in 
GOPD metronidazole (19.09%), amoxicillin 
(16.61%), amoxicillin/clavulanate (9.39%) and 
ofloxacin (9.39%) were the frequently prescribed 
(Fig. 6a). Another study in Port Harcourt,                
Nigeria also recorded metronidazole, 
amoxicillin/clavulanate and amoxicillin as the 
most commonly prescribed antibiotic [40]. From 
this and all other studies reviewed, amoxicillin, 
and metronidazole occurred as the most 
commonly prescribed antibiotics. 
 
These frequently prescribed antibiotics were 
tested for their effectiveness on the commonly 
isolated organisms; Staphylococcus aureus, 
Escherichia coli and Klebsiella pneumoniae. 
Staphylococcus aureus was susceptible only to 
ceftriaxone (30 �� ) with an average zone of 
inhibition of 23mm, and resistant to amoxicillin 
(50 �� ), ofloxacin (5 �� ) and 
amoxicillin/clavulanate (20/10 �� ) [41]. 
Escherichia coli and Klebsiella pneumoniae were 
only susceptible to ofloxacin with a zone of 
inhibition of 20mm and 25mm respectively [41]. 
 
From the antimicrobial susceptibility test 
conducted on the frequently isolated organism 
with the commonly prescribed antibiotics, 
Staphylococcus aureus was susceptible only to 
ceftriaxone but resistant to amoxicillin, 
amoxicillin/clavulanate and metronidazole. In                   
this study, it was observed that 
amoxicillin/clavulanate was unable to inhibit the 
growth of the three frequently isolated 
organisms. Escherichia coli and Klebsiella 
pneumonia were susceptible to ofloxacin and 
resistant to ceftriaxone, amoxicillin, 
amoxicillin/clavulanate and metronidazole. The 
resistance observed with metronidazole could be 
as a result of its effects being more on obligate 
anaerobes.  
 

7. CONCLUSION 
 
The frequently isolated organisms from urine, 
blood and semen at the University of Port 
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Harcourt Teaching Hospital were E. coli, K. 
pnuemoniae and S. aureus. Multidrug resistance 
was observed in these organisms. The frequency 
of antibiotics prescribing in the A&E and GOP 
Departments fell short of the WHO 
recommendation and out of the five frequently 
prescribed antibiotics (ofloxacin, ceftriaxone, 
metronidazole, amoxicillin/clavulanate and 
amoxicillin), S. aureus was susceptible only to 
ceftriaxone while K. pneumoniae and E. coli were 
susceptible only to ofloxacin. In view of these 
findings, empirical prescribing of antibiotics in the 
hospital in the absence of current 
epidemiological and surveillance data is 
counterproductive. An urgent review of the 
hospital formulary, if any, and antibiotic 
stewardship programme based on local 
epidemiologic data is strongly recommended to 
ensure the rational use of antibiotics in the 
hospital.  
 

CONSENT  
 
As per international standard or university 
standard written patient consent has been 
collected and preserved by the author(s). 
 

ETHICAL APPROVAL 
 

The study was approved by the Research and 
Ethics Committee of University of Port Harcourt 
Teaching Hospital (UPTH). The names of the 
patients were not recorded and the patients’ 
identities were not included anywhere in the data 
collection sheets to maintain confidentiality. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Kumar A, Chordia N. Role of microbes in 

human health. Appli Microbiol Open 
Access 3. 2017;131. 
DOI:10.4172/2471-9315.1000131. 

2. National Academy of Science, engineering 
and medicine: what you need to know 
about infectious disease: how infection 
works, microbes and humans 
Available:http://needtoknow.nas.edu/id/infe
ction/microbes-and-humans/. 

3. Centre for Disease Prevention and Control. 
Antibiotic resistance threats in the united 
States. Atlanta, GA: U.S. Department of 
Health and Human Services. CDC; 2019. 

4. World Health Organization. Global Action 
Plan on Antimicrobial Resistance; 2015. 

5. World Health Organization Department of 
Communicable Diseases. Surveillance and 
Response Surveillance Standards for 
Antimicrobial Resistance; 2002. 

6. European Antimicrobial Resistance 
Surveillance Network (EARS-Net Belgium) 
Report; 2017. 

7. World Health Organization. Global 
antimicrobial resistance surveillance 
system (GLASS) report: Early 
Implementation 2017-2018; 2018. 

8. CDC and World Health Organization. 
Manual for the Laboratory Identification 
and Antimicrobial Susceptibility Testing of 
Bacterial Pathogens of Public Health 
Importance in the Developing World; 2003. 

9. Ventola CL. The antibiotic resistance crisis: 
part 1: causes and threats. P & T: A Peer-
Reviewed Journal for Formulary 
Management. 2015;40(4):277–283. 

10. Lobanovska M, Pilla G. Penicillin’s 
discovery and antibiotic resistance: 
lessons for the future? Yale Journal of 
Biology and Medicine. 2017;90:135-145. 

11. Adedeji WA. The treasure called 
antibiotics; 2016. 
Available:Https://Www.Ncbi.Nlm.Nih.Gov › 
Pmc › Articles › PMC5354621. 

12. Stephen TO, Kennedy KA. Bacterial 
resistance to antibiotics. Recent Trends 
and Challenges’ Int J Biol Med Res. 
2011;2(4):1204-1210. 

13. Leonard KR, Jean-Charles N. Antimicrobial 
profiles of bacterial clinical isolates from 
the gabonese national laboratory of public 
health. Data from Routine Activity’ Int j 
infec dis. 2014;29:48-53. 

14. World Health Organization. Guidelines on 
use of medically important antimicrobials in 
Food-Producing Animal. 2017;1-7. 

15. World Health Organization. Global 
antimicrobial resistance surveillance 
system (GLASS) Report Early 
implementation 2016-17; 2017. 

16. Johnson AP. Surveillance of                        
antibiotic resistance. Philosophical 
transactions of the Royal Society of 
London. Series B, Biological sciences. 
2015;370(1670):20140080. 
DOI:10.1098/rstb.2014.0080. 

17. Humphries RM, Kircher S, Ferrell A, 
Krause KM, Malherbe R, Hsiung A, 
Burnham CA. The continued value of disk 
diffusion for assessing antimicrobial 
susceptibility in clinical laboratories: Report 



 
 
 
 

Stanley and Ekada; JPRI, 33(7): 1-12, 2021; Article no.JPRI.56020 
 
 

 
11 

 

from the Clinical and Laboratory Standards 
Institute Methods Development and 
Standardization Working Group. Journal of 
Clinical Microbiology. 2018;56(8):e00437-
18.  
DOI:10.1128/JCM.00437-18. 

18. Syal K, Mo M, Yu H, Iriya R, Jing W, 
Guodong S, Tao N. Current and emerging 
techniques for antibiotic susceptibility      
tests. Theranostics. 2017;7(7):1795–1805. 
DOI:10.7150/thno.19217. 

19. Shahidullah MS, Yusuf MA, Katun Z, Ara 
UKMN, MM (20120 ‘Antibiotic Sensitivity 
Pattern of Bacterial Isolates from Different 
Clinical Specimens: Experience at NICVD, 
Dhaka’ Cardiovascular Journal. 2012;5(1). 

20. Orret FA, Davis GK. ‘A comparison of the 
antimicrobial susceptibility profile of 
Urinary Pathogens for the Years 1999 and 
2003’ West India Med J. 2006;55:95-99. 

21. Omoregie R, Erebor JO, Ahonkhai I, Isibor 
JO, Ogefere HO. Observed changes in the 
prevalence of uropathogens in Benin City, 
Nigeria’ N.Z J, Med Lab Sci. 2008;62:29-
33. 

22. Rajani M, Banerjee M. Bacteriological 
profile and antimicrobial susceptibility 
pattern of clinical samples at a tertiary care 
centre. Indian Journal of Microbiology 
Research. 2017;4(1):31-35. 
DOI:18231/2394-5478.  

23. Abdallah HM, Reuland EA, Wintermans 
BB, Naiemi NA, Koek A, Abdelwahab AM, 
Ammar AM, Mohamed AA, 
Vandenbroucke- Grauls. Extended-
Spectrum β-Lactamases and/or 
Carbapenemases- Producing Entero-
bacteriaceae Isolated from Retail Chicken 
Meat in Zagazig, Egypt; 2015.  
Available:https://doi.org/10.1371/journal.po
ne.0136052.  

24. Oluremi BB, Idowu AO, Olaniyi JF. 
Antibiotic susceptibility of common 
bacterial pathogens in urinary tract 
infections in a teaching hospital in 
Southwestern Nigeria. African Journal of 
Microbiology Research. 2011;5(22):3658-
3663.  
DOI:10.5897/AJMR11.405. 

25. Mohammad K. Population structure of gut 
escherichia coli and its role in development 
of Extra-intestinal Infections. Iran J 
Microbiol. 2010;2(2):59-72.  
PMCID: PMC3279776. 

26. Kebira AN, Ochola P, Khamadi SA. 
Isolation and antimicrobial susceptibility 
testing of Escherichia coli causing urinary 

tract infections. Journal of Applied 
Biosciences. 2009;22:1320–1325. 

27. Okonko IO, Ijandipe LA, Ilusanya OA, 
Donbraye-Emmanuel OB, Ejembi J, Udeze 
AO, Egun OC, Fowotade A, Nkang AO. 
Incidence of urinary tract infection (UTI) 
among Pregnant women in Ibadan, South-
Western Nigeria. African Journal of 
Biotechnology. 2009;8(23):6649-6657. 

28. Oladeinde BH, Omoregie R, Olley M, 
Anunibe JA. Urinary tract infection in a 
rural community of Nigeria. North 
American Journal of Medical Sciences. 
2011;3(2):75–77.  
DOI:10.4297/najms.2011.375. 

29. Adedeji BAM, Abdulkadir OA. Etiology and 
antimicrobial resistance pattern of bacterial 
agents of urinary tract infections in 
students of tertiary institutions in yola 
metropolis. Advances in Biological 
Research. 2009;3:67-70. 

30. Assefa A, Regassa F, Ayana D, Amenu K, 
Abunna F. Prevalence and antibiotic 
susceptibility pattern of Escherichia coli 
O157:H7 isolated from harvested                   
fish at Lake Hayq and Tekeze dam, 
Northern Ethiopia. Heliyon. 2019;5(12): 
e029962. 

31. Bonadio WA, Grunske L, Smith DS. 
Systemic bacterial infections in children 
with fever greater than 41 degrees C. 
Pediatr Infect Dis J. 1989;8(2):120-2. 

32. Nwadioha I, Nwokedi E, Kashibu E, 
Odimayo M, Okwori E. Review of bacterial 
isolates in blood cultures of children                    
with suspected septicaemia in a Nigerian 
tertiary Hospital Afr J Microbiol Re. 2010;4. 

33. Decousser W, Pina P, Picot F, Delalande 
C, Pangon B, Courvalin P, Allouch P. The 
ColBVH study group, frequency of isolation 
and antimicrobial susceptibility of bacterial 
pathogens isolated from patients with 
bloodstream infections: a french 
prospective national survey. Journal of 
Antimicrobial Chemotherapy. 2003;51(5): 
1213–1222. 
Available:https://doi.org/10.1093/jac/dkg20
1. 

34. Adeleke SI, Belonwu RO. Bacterial isolates 
in neonatal septicaemia in Kano, Nigeria 
(2002-2003). Pinnacle Int. J. Med. Sci. 
2006;1(1):17-20. 

35. Vasudeva N, Nirwan PS, Shrivastav P. 
Bloodstream infections and antimicrobial 
sensitivity patterns in a tertiary care 
hospital of India. Therapeutic Advances in 
Infectious Disease. 2016;3(5). 



 
 
 
 

Stanley and Ekada; JPRI, 33(7): 1-12, 2021; Article no.JPRI.56020 
 
 

 
12 

 

36. Patel K, Goldman JL. Safety concerns 
surrounding quinolone use in children. 
Journal of Clinical Pharmacology. 2016; 
56(9):1060–1075.  
DOI:10.1002/jcph.715. 

37. Ekhaise FO, Richard FR. Common 
bacterial isolates associated with semen of 
men attending the fertility clinic of the 
University of Benin Teaching Hospital 
(UBTH), Benin City, Nigeria. African 
Journal of Microbiology Research. 
2011;5(22):3805-3809. 

38. Okoro RN, Nmeka C, Erah PO. Antibiotics 
prescription pattern and determinants of 
utilization in the national health insurance 
scheme at a Tertiary Hospital in Nigeria. 
Afri Health Sci. 2019;19(3):2356-2364.  

Available:https://dx.doi.org/10.4314/ahs.v        
19i3.8. 

39. Ntšekhe M, Hoohlo-Khotle N, Tlali M, 
Tjipura D. Antibiotic prescribing patterns at 
six hospitals in lesotho. Submitted to the 
US Agency for International Development 
by the Strengthening Pharmaceutical 
Systems (SPS) Program. Arlington, VA: 
Management Sciences for Health; 2011. 

40. Enato EFO, Uwaga CF. Profile of 
antimicrobial drug use patterns in a 
Nigerian Metropolitan City. Int J Health 
Res. 2011;4:37-44. 

41. Clinical Laboratory Standards                  
Institutes. Performance standards for 
antimicrobial susceptibility testing, M100, 
29th ed; 2019. 

 

© 2021 Stanley and Ekada; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/56020 


