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Objective: To explore the prevalence, pathogenicity, and antibiotic susceptibility patterns of 
urinary tract infections at the University of Port Harcourt Teaching Hospital.  Methods: Samples 
from 400 patients with a presumptive diagnosis of urinary tract infection including 250 non 
pregnant females and 150 males were used for this study. They were distributed into two groups: 
children aged 2 to 17 (Group A) and adults aged 18 to 75 (Group B).The standard wire loop and 
agar diffusion technique were employed for culture and susceptibility testing, respectively. Data 
obtained were analysed using SPSS, version 14.  Results: 30.0% of Group A and 41.0% of Group 
B had significant bacteriuria with 66.7% and 79.3% as females, respectively. The commonest 
isolates cultured were Escherichia coli (32.8%), Staphylococcus aureus (17.2%), and Klebsiella 
spp. (16.4%). About 76.6% of isolates were sensitive to the fluorinated quinolones, 31.2% to the 
aminoglycosides, and 22.7% to the urinary antiseptic, nitrofurantoin. The isolates were non-
sensitive to tetracycline (93.8%), cotrimoxazole (92.2%), and nalidixic acid (86.7%). Most isolates 
showed non-uniform sensitivity patterns to the cephaloporins (cefuroxime and ceftazidime). 
Pseudomonas spp. isolates were generally resistant to the fluorinated quinolones.  Conclusion: 
Though the fluorinated quinolones are still largely effective for empirical therapy in urinary tract 
infections, the importance of prior sensitivity testing in checking the emergence of bacterial 
antibiotic resistance can not be overemphasized.
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1. Introduction

  Clinically, acute infections of the urinary tract are divided 
into lower tract infections (urethritis and cystitis) and 
upper tract infections (acute pyelonephritis, prostatitis and 
intrarenal and perinephric abcesses). Infection at these 
various sites may either be asymptomatic or symptomatic[1]. 
Microbiologically, urinary tract infection (UTI) exists 
when pathogenic microorganisms are detected in the 
urine, urethra, bladder, kidney or prostate. In most cases, 
growth of greater than 105 organisms/mL of a properly 
collected midstream "clean catch" urine sample indicates 
infection[1,2]. Occasionally, however, colony counts of 
greater than 105/mL of midstream urine may be due to 
specimen contamination, especially when multiple bacterial 
species are found. In symptomatic patients, a smaller 

number of bacteria (102 to 104/mL) may signify infection[1].       
  UTI can occur in both male and female patients of any 
age with bacteria counts as low as 100 colony forming 
units (CFU) per milliliter of urine[1]. This is common in 
patients with symptoms of acute urethral syndrome, males 
with chronic prostatitis and patients with in-dwelling 
catheters[2]. Females are however believed to be more 
affected than males except at the extremes of life[3]. This is 
as a result of shorter and wider urethra[4]. Up to fifty percent 
of patients consulting with urinary tract symptoms may not 
have a clinically important infection on culture[5].  
  Most acute lower urinary tract infections termed acute 
bacterial cystitis are uncomplicated since they are not 
associated with signs or symptoms of upper urinary tract 
infection (fever, chills, or flank pain). The most important 
risk factors for acute cystitis in young women are a history 
of previous episodes of cystitis and frequent or recent 
sexual activity[6]. The relative odds of acute cystitis during 
the 48 hours after sexual intercourse increase by a factor as 
great as 60[7,8]. Sexual activity and contraception methods 
have been found to be important risk factors for such 
infections and their recurrences[9,10].
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  About 5% of patients will have recurrent urinary tract 
infections-that is, symptomatic infections that follow the 
clinical resolution of a previous episode, generally but 
not necessarily after treatment[11]. This has largely been 
attributed to bacterial antibiotic resistance. One of the 
factors responsible for bacterial resistance is increasing 
age[12].
  The purpose of this study is to determine the actual 
prevalence and the pathogens responsible for urinary 
tract infection amongst patients at the University of Port 
Harcourt Teaching Hospital,  and evaluate the pathogenetic 
susceptibility/resistance to common antibiotics.

2. Materials and methods

2.1. Study population

  A total of 400 patients (sample size obtained using Kish 
formula[13]), including 250 non pregnant females and 
150 males, with a presumptive diagnosis of urinary tract 
infection at UPTH were involved in this study. They were 
distributed in two equal groups: children aged 2 to 17 (Group 
A) and adults aged 18 to 75 (Group B) with each group 
consisting of equal number of inpatients and outpatients. 

2.2. Collection of sample

  Mid stream, clean catch urine samples were collected 
and analysed for bacteriuria. The patients were instructed 
on how to collect the samples into sterile universal bottles 
containing 1% boric acid to stem overt multiplication of 
bacterial cells.

2.3. Culture and identification of isolates 

  A modified semi-quantitative technique was employed 
(standard wire loop method). A standard bacteriological 
loopful of urine was spread over the surface of Cystine 
Lactose Electrolyte Deficient (CLED) agar plate. The loop 
used can transfer 0.002 mL of urine. After inoculation, the 
plates were left on the bench for 10 to 20 minutes to allow 
the urine to be absorbed into the agar medium. The plates 
were then inverted and incubated at 37 ℃ for 18-24 hours. 
Using morphological and cultural features, the number 
of bacterial colony forming units was counted on each 
CLED agar medium. Plates containing 200 colony forming 
units (CFU's) or more were considered to be significant 
bacteriuria because 200 CFU's in 1/500 mL of urine is 
proportional to 105 organisms per mL of urine, as described 
by Cheesbrough[14]. Pure isolates of resulting growth were 
identified using biochemical method as described by Holt et 
al[15].

2.4. Antibiotic susceptibility testing

  The agar diffusion technique as described by Bauer et 
al[16]. was used. Five colonies of the test organisms were 
streaked on agar plates using sterile inoculating wire loop. 
The appropriate multi-disc depending on whether the test 
organism plated was a gram negative or gram-positive 
organism was then placed firmly onto the surface of the dried 
plates, using sterile forceps. The plates were left at room 
temperature for one hour to allow diffusion of the different 
antibiotics from the disc into the medium. The plates were 

then incubated at 37 ℃ for 18-24 hours. Interpretation of 
results was done using the zone sizes. Zones of inhibition 
greater than 10 mm were considered sensitive, 5-10 mm 
moderate sensitive and no zone of inhibition resistant.

2.5. Statistical analysis

  The data obtained were analysed using SPSS, version 
14. Chi-square test using the method of Snedecor and 
Cochran[17] was used to determine significance. Significance 
was accepted at P <0.05.

3. Results

  Of the 200 urine samples in Group A, 60 (30.0%) had 
significant bacteriuria; while 41 (20.5%) had insignificant 
bacteriuria, 15 (7.5%) had doubtful significant mixed growth, 
and 77 (38.5%) had no bacterial growth. 40 (66.7%) cases 
of significant bacteriuria were females. Of the 200 urine 
samples in Group B, 82 (41.0%) had significant bacteriuria, 
while 34 (17%) had insignificant bacteriuria, 22 (11.0%) 
had doubtful significant mixed growth, and 54 (27%) had no 
bacterial growth. 65 (79.3%) cases of significant bacteriuria 
were females (Table 1).

Table 1 
Distribution of significant bacteriuria and bacterial isolates in in-

patients and out-patients.
Finding/
Group

Out-
patient

 (A)

In-
patient

 (A)

Out-
patient

 (B)

In-
patient

 (B)
Significant bacteriuria 34 26 51 31

Escherichia coli 10 6 18 8

Staphylococcus aureus 6 2 10 4

Klebsiella spp. 5 3 8 5

Proteus spp. 2 2 4 3

Pseudomonas spp. 1 4 2 3

  
  42 cases had Escherichia coli  (32.8%), 22 had 

Staphylococcus aureus (17.2%), 21 had Klebsiella spp. 
(16.4%), 11 had Proteus spp. (8.6%), 10 had Pseudomonas 
spp. (7.8%), 10 had coliform organisms (7.8%), 6 had 
Enterococus faecalis (4.7%), and 6 had Enterobacter 
aerogenes (2.7%) (Table 1). The antibiotic sensitivity 
pattern revealed that 98 isolates (76.6%) were sensitive 
to the fluorinated quinolones: ciprofloxacin and ofloxaxin. 
Sensitivity to aminoglycosides (gentamycin, streptomycin), 
and the urinary antiseptic, nitrofurantoin was 31.2% and 
22.7% respectively (Table 2). 
  The isolates were generally non-sensitive to tetracycline 

(93.8%), cotrimoxazole (92.2%), and nalidixic acid (86.7%). 
All isolates were also mostly non-sensitive (51.6%) to the 
cephalosporins (cefuroxime and ceftazidime), with each 
isolate showing an erratic sensitivity pattern to individual 
cephalosporins. The isolates of Pseudomonas spp. also 
showed an atypical sensitivity pattern, being non sensitive to 
the fluorinated quinolones (70.0%), cephalosporins (95.0%), 
and completely resistant to tetracycline, cotrimoxazole, 
nitrofurantoin, and nalidixic acid.



Wariso KT et al./Asian Pacific Journal of Tropical Medicine (2010)66-6968

Table 2
 Distribution of sensitivity patterns to the different antibiotics (%).

Bacteria CPL OFL GEN STR CEF CZM NIT NAL COT TCN
Escherichia coli 75.8 76.2 35.7 38.1 54.8 35.7 26.2 28.6 7.1 4.8

Staphylococcus aureus 86.4 77.3 18.2 13.6 36.4 50.0 41.0 4.5 9.1 13.6
Klebsiella spp. 85.7 66.7 19.1 14.1 47.6 52.4 14.3 0.0 4.8 0.0
Proteus spp. 91.0 91.0 36.4 45.5 63.6 45.5 18.2 18.2 0.0 9.1

Pseudomonas spp. 20.0 50.0 30.0 60.0 10.0 10.0 0.0 0.0 0.0 0.0
  CPL: ciprofloxacin, OFL: ofloxacin, GEN: gentamycin, STR: streptomycin, CEF: cefuroxime, CZM: ceftazidime, NIT: nitrofurantoin, NAL: 
nalidixic acid, COT: cotrimoxazole, TCN: tetracycline.

4. Discussion

  Of the 400 urine samples analysed for bacteriuria in this 
study, 60 (30.0%) in Group A and 82 (41.0%) in group B 
had significant bacteriuria, with 40 (66.7%) and 65 (79.3%) 
cases were females, respectively. The most common isolates 
observed in cases of significant bacteriuria in both groups 
were Escherichia coli 42 (32.8%), Staphylococcus aureus 
22 (17.2%), Klebsiella spp. 21 (16.4%), Proteus spp. 11 
(8.6%), and Pseudomonas spp. 10 (7.8%). Sensitivity to the 
fluorinated quinolones, the aminoglycosides, nitrofurantoin 
were 76.6%, 31.2% and 22.7%, respectively. 
  Our findings agree with other reports[18-25]  which indicated 
that gram negative bacteria are the commonest pathogens 
isolated in patients with urinary tract infections. This 
preponderance of Escherichia coli isolates can be attributed 
to its population of the large bowel and its possession of 
fimbriae (adhesions) used for adherence to the mucosal 
surface of the urinary tract[19]. Some have shown, however, 
that the percentage of Escherichia coli is slowly declining, 
being replaced by other members of the Enterobacteriaceae 
and enterococci[26].
  UTI was more prevalent in adults aged 18 to 75 than in 
children aged 2 to 17 and more prevalent in females than 
males, reflecting other reports, which showed that UTI's are 
more frequent in females than males during adolescence and 
adulthood[21,27]. Escherichia coli and Staphylococcus aureus  
accounted relatively, for more cases of community-acquired 
significant bacteriuria cases (out-patients) while Klebsiella 
spp., Proteus spp., Pseudomonas spp. accounted relatively, 
for more cases of hospital-acquired (nosocomial) significant 
bacteriuria cases (in-patients).
  The most useful antibiotics in this study were the 
fluorinated quinolones, the aminoglycosides, and the urinary 
antiseptic Nitrofurantoin, agreeing with other reports[20,21,28-
32]. This may be because the parent drugs are completely 
excreted in urine unchangingly, thus concentrating the drug 
and enhancing their effects.
  Patients presenting with urinary frequency and dysuria 
would usually receive empirical antibiotic before the results 
of any bacteriological investigation are available, if any 
investigations are undertaken at all[33]. The reason for the 
absence of the bacterial growth recorded in 131 samples 
may be due to the fact that patients were already undergoing 
antibiotic therapy[34].The antibiotic chosen usually reflects 
the fact that the organism is most likely to be Escherichia 
coli[23,35,36]. There has been an increasing problem with 
antibiotic resistance to common organisms[36-38]. Since 
antibiotic resistance is a common cause of treatment 
failure[39], emphasis is being placed on the treatment most 
likely to cure a patient with these symptoms and reduce the 
need for a further course or different course of antibiotics, 

which would seem a more objective measure of treatment 
failure. The choice of antibiotic will be influenced by 
knowledge of the resistance patterns of urinary pathogens 
locally, although the correlation between in vitro resistance 
and clinical outcome is far from absolute[37]. 
  However, antibiotic resistance observed may be because 
these antibiotics have been employed for the treatment 
of urinary tract infections for a long time, explaining 
their frequent abuse and subsequent development of 
resistance[22]. In fact, increasing flouroquinolone resistance 
in community acquired infections has raised concerns about 
this potent, frequently prescribed antibiotic[40].
  The study has showed that susceptibility pattern is 
necessary to obtain sensitivity reports before start of 
antibiotic treatment in case of suspected urinary tract 
infection. This will help check emergence of resistance 
strains and prevent treatment failure. The fluorinated 
quinolones should be employed if indications for empirical 
therapy are absolute.
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