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Abstract 
Urinary tract infections (UTIs) are one of the most common infections that affect patients of both 
genders of all age groups. The common bacteria causing UTIs have not yet been identified in Na-
mibia. Due to empirical treatment in the country, antibiotic resistance might be on the rise. The 
objective of the study was to identify the organisms that frequently caused UTIs, and the antibiotic 
sensitivity patterns of the bacteria isolated. A retrospective analysis was performed on 20,438 
urine results submitted to the Namibia Institute of pathology (NIP), the public health laboratory in 
the country from January 2012 to December 2012. The raw data from NIP was compiled using Mi-
crosoft Excel. It was then imported to the IBM SPSS 22 statistical program for further analysis. The 
results showed that there were 3865 (18.9%) UTI cases due to Escherichia coli making it the most 
prevalent organism isolated, followed by Proteus mirabilis 758 (3.7%), Enterococcus faecalis 706 
(3.5%) and Klebsiella pneumoniae 640 (3.1%). Female patients were more affected by UTIs than 
males. The eleven most common causes of UTIs in this study were mostly isolated from females. 
The most common cause of urinary tract infections in males was Extended Spectrum Beta Lacta-
mase (ESBL) Klebsiella pneumoniae. The drugs to which these common organisms were resistant 
to were amoxicillin and cotrimoxazole (SXT). Cefapime, ofloxacin and piptaze were the most effec-
tive antibiotics in this study. There were 6 cases of UTIs due to Mycobacterium tuberculosis and 10 
cases due to Schistosoma haematobium. The most common UTI etiology in Windhoek was Escheri-
chia coli. Most of the isolates were resistant to at least one antibiotic, with ESBL organisms having 
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resistance to more than ten antibiotics. 
 

Keywords 
Urinary Tract Infection, Bacteria, Antibiotic Resistance, Namibia 

 
 

1. Introduction 
Urinary tract infections (UTIs) are the result of the intrusion of the urinary tract by microbial agents. They are 
rated as some of the most common infections in the world. Bacteria are mostly responsible for most of the UTIs 
worldwide [1]. Urinary tract infections affect both male and female patients of all age groups [2]. The migration 
of microbes from the bowel flora to the urethra is the most common route of infection in females [3]. Microsco-
py, culture and urine chemistry are the most common laboratory diagnostic tools used to detect causative agents 
of UTIs and their antibiotic sensitivity patterns. Due to emerging resistance, antibiotic sensitivity patterns have 
become important in informing appropriate treatment [2]. 

Urinary tract infections mostly occur in women than in men due to their anatomical differences. A shorter and 
wider urethra in women than in men makes it easier for bacteria to make their way to the urinary tract [4]. 
Women also have more moisture around their urethra than men, causing microbes to be trapped [5]. Wiping 
from back to front enhances the spread of organisms to the urinary tract. The common symptoms of UTIs in-
clude: dysuria, pyuria, nocturia, increased frequency of micturition, urgency to urinate, cloudy or dark urine or 
hematuria, lower abdominal pain and back discomforts, nausea and spewing, loss of appetite, fever, fatigue and 
foul smelling urine [4] [6]. 

The risk factors associated with acquiring UTIs include: diabetes, immune suppression, hypertension, aller-
gies, increased sexual activity, catheterization, use of diaphragms, birth control pills and spermicidal agents, age 
and gender, delays in micturition and abuse of antibiotics [5] [7]-[9]. In most developing countries, especially in 
Africa, malnutrition, poor hygiene and low economic status are part of the risk factors of UTIs [3] [8]. The ABO 
blood group has also been regarded as a risk factor for UTIs [5].  

There are a number of drugs universally used against microbes causing UTIs such as tobramycin, kanamycin, 
gentamycin, ciprofloxacin, amikacin, and cotrimoxazole where some resistance has been detected [7] [8] [10]. 
Studies have shown the resistance of E. coli to a variety of drugs such as sulfamethoxazole, ampicillin, cephalo-
thin, ciproflaxin, amoxilin, augmentin, gentamycin and other medications [3] [8] [10]. 

Gram negative organisms are mostly isolated particularly E. coli and K. pneumoniae. The common gram pos-
itive isolates are S. aurues and S. epidermidis [5] [9]-[11]. Past studies have shown that the common etiological 
agents of urinary tract infections include E. coli causing up to 80% of the infections [8] [10]. According to most 
international studies; E. coli, Klebsiella sp., Enterococcus sp., Proteus sp., Pseudomonas aeruginosa and Can-
dida sp. are the most commonly isolated organisms [5] [9]-[12].  

In Africa, women are the frequent victims of UTIs and E. coli is also said to be the most common agent iso-
lated [4] [13]. However, a study done in Benin in Midwestern Nigeria proved otherwise. In this study, males 
were more affected by UTIs than females and Alcaligenes species were the most common isolates from patients, 
followed by K. aerogenes, then E. coli [3]. In another study, Klebsiella species were the leading uropathogens in 
both sexes of out-patients, followed by E. coli, S. aureus and then C. albicans [14]. A study done in Benin City 
in Nigeria showed that S. aureus was the most common organism isolated from both genders [15]. Emergence of 
antibiotic resistance in UTI causing organisms is a serious public health problem particularly in the developing 
world [3] [12]. 

The study was aimed at determining the common etiological agents of urinary tract infections, their antibiotic 
sensitivity patterns, and the most affected gender by the UTIs in patients referred to Namibia Institute of Pa-
thology (NIP) in Windhoek throughout 2012.  

2. Methodology 
2.1 Study Design 
This research was a descriptive retrospective study done at the Namibia Institute of Pathology (NIP), located at 
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Windhoek Central Hospital, Namibia. This laboratory caters for all the laboratory tests requested from the Cen-
tral Hospital and clinics around the capital city. The samples came from both outpatients and those admitted in 
wards including Intensive Care Unit and oncology. The selection criteria for the data used in the study was urine 
specimens that were collected for analysis from patients who came to the health institution presenting with signs 
and symptoms of a possible UTI and were screened using the urine test strip and microscopy. The data collected 
from patients attended to by clinicians from January to December 2012 at NIP in Windhoek was used. The data 
on comorbidities was not included as it was not available for some patients. 

The population size of the study was 20,438 patients, comprising all the urine records that met the described 
selection criteria at NIP that year. The sampling method was purposive focusing on patient files who submitted 
urine specimens for urinary analysis in 2012 where data on infecting organisms and antibiotic sensitivity test 
results were available. These urine records excluded pregnancy tests, and any other investigations that did not 
relate to UTIs. 

2.2. Data Collection and Analysis 
A soft copy of the urine records submitted to the laboratory suspected of having a UTI in 2012, from NIP was 
obtained. The data was captured and stored using Microsoft Excel. The data collected was for 20,438 patients 
and it included the gender, date of birth, location (ward patients or outpatients), specimen date, names of the or-
ganisms isolated and their codes. It also included the antibiotic sensitivity pattern of each organism isolated. 
Data on other clinical comorbidities was missing for the majority of patients and hence was not included. 

The data set, which excluded the patients’ names was then imported to the IBM SPSS 22 statistical program 
for further analysis. Tables were used to summarize the proportions of the different organisms causing UTIs. 
The frequency of infection by different microbes in male and female patients was also analyzed. Bar charts were 
used to compare the antibiotic sensitivity patterns of the common isolates and the gender that is mostly affected, 
most affected age group and the top ten common microbes that cause UTIs in males and females.  

2.3. Ethical Considerations 
Written permission to conduct the study was sought and granted by the Namibia Institute of Pathology Ethics 
Committee. Permission was also sought and granted from the Ministry of Health and Social Services Ethics 
Committee. The patients’ names were removed from the raw data to ensure confidentiality.  

3. Results 
3.1. The Common Agents of UTIs 
From a total of 20,438 patients, 12,482 (61.1%) were females and 7956 (38.9%) were males. Out of this total, 
12,211 (59.7%) had specimens from which growth was detected. Out of these 119 different species of microor-
ganisms where isolated and they varied from Gram positive to Gram negative bacteria, Mycobacteria, fungi, pa-
rasites, mixed species and contaminants were also detected. 

The 11 most common type of organisms isolated led by Escherichia coli 3865 (18.9%), are shown in Table 1. 
Patients who were infected with yeasts which was not Candida albicans were 492 (2.4%), ESBL’s Esherichia 
coli 487 (2.4%), Candida albicans 413 (2.0%), Serratiaodorifera 353 (1.7%), Klebsiellaoxytoca 299 (1.5%) and 
Enterococcus species 290 (1.4%) as indicated in Table 1. 

Female patients were more affected by UTIs than males; with 65.5% of females having a positive growth 
compared to 50.0% in males. The eleven most common causes of UTIs in this study were isolated from females, 
with the minimum of 57.9% and the maximum of 81.1% as shown in Table 2. The common causes of urinary 
tract infections in males were ESBL’s Klebsiella pneumoniae 74 (53.2%), Pseudomonas aeruginosa 55 (61, 8%) 
and Staphylococcus haemolyticus73 (61.9%) as shown in Table 3. The age group mostly affected by UTI infec-
tion was the 20 - 29 in both males and females with 24.9% as shown in Figure 1. 

3.2. General Performance of the Antibiotics 
Antibiotic sensitivity testing was done using 26 types of antibiotics. However not all antibiotics where used on 
the same organisms. Table 4 shows a list of antibiotics and their general sensitivity patterns of all the isolates 
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they were tested against. The antibiotics which had highest resistance were amoxicillin followed by cotrimox-
azole. Only 5/26 drugs had resistance to organisms which was above 50%. The drugs imipenem and amikacin 
showed the lowest resistance among the isolatedorhanisms. 

 
Table 1. Common organisms isolated. 

Name of organism Frequency (%) 

Escherichia coli 3865 18.9 

Proteus mirabilis 758 3.7 

Enterococcus faecalis 706 3.5 

Klebsiella pneumoniae 640 3.1 

Staphylococci epidermidis 569 2.8 

Yeast but not Candida albicans 492 2.4 

ESBL’s Escherichia coli 487 2.4 

Candida albicans 413 2.0 

Serratia odorifera 353 1.7 

Klebsiella oxytoca 299 1.5 

Enterococcus species 290 1.4 

Others 11,566 56.6 

Total 20,438 100.0 

 
Table 2. Frequency of common isolated organisms in females and males. 

Organism’s name 
Sex 

Total 
Female Male 

Escherichia coli 
No. 2759 1106 3865 

% 71.4 28.6 100.0 

Proteus mirabilis 
No. 535 223 758 

% 70.6 29.4 100.0 

Enterococcus faecalis 
No. 477 229 706 

% 67.6 32.4 100.0 

Klebsiella pneumoniae 
No. 424 216 640 

% 66.3 33.8 100.0 

Staphylococci epidermidis 
No. 381 188 569 

% 67.0 33.0 100.0 

Yeast but not Candida albicans 
No. 376 116 492 

% 76.4 23.6 100.0 

ESBL’s Escherichia coli 
No. 309 178 487 

% 63.4 36.6 100.0 

Candida albicans 
No. 335 78 413 

% 81.1 18.9 100.0 

Serratia odorifera 
No. 240 113 353 

% 68.0 32.0 100.0 

Klebsiella oxytoca 
No. 181 118 299 

% 60.5 39.5 100.0 

Enterococcus species 
No. 168 122 290 

% 57.9 42.1 100.0 



N. J. V. Jatileni et al. 
 

 
188 

Table 3. Common types of bacteria isolated from male patients. 

Isolate’s name 
Sex 

Total 
Female Male 

ESBL’s Klebsiella pneumoniae 
No. 36 74 139 

% 46.8 53.2 100.0 

Pseudomonas aeruginosa 
No. 34 55 89 

% 38.2 61.8 100.0 

Staphylococcus haemolyticus 
No. 45 73 118 

% 38.1 61.9 100.0 

 
Table 4. The general performance of the antibiotics. 

Antibiotic No. organisms tested % sensitivity % resistance % intermediate 

Amikacin 6501 92.0 3.6 4.5 

Amoxicillin 8805 24.9 74.8 0.3 

Augmentin 7655 67.3 25.5 7.2 

Ceftazadine 783 36.0 19.7 44.3 

Chlorampenicol 4588 73.1 24.1 1.7 

Cefuroxime 8780 75.7 22.6 1.7 

Cefapime 4937 66.7 31.2 2.1 

CHL 27 85.2 14.8 0 

Ciprofloxacin 7329 77.9 21.3 0.8 

Clindamycin 82 63.4 34.1 2.4 

CLO 879 44.9 56.1 0 

Erythromycin 158 59.5 38.6 1.9 

Flucidine 122 82.0 12.3 5.7 

Gentamycin 8255 78.0 20.8 0.9 

Nalidixic acid 7817 66.5 32.9 0.6 

Nitrofurantoin 9923 75.5 17.4 7.2 

Norfloxacin 84 92.9 7.1 0 

Oflaxiccin 4939 84.1 15.4 0.5 

Oxacillin 1240 39.2 59.9 0.9 

Penicillin 2345 61.9 37.2 0.9 

Piperacillin 47 57.4 40.4 2.1 

Piptaze 2301 71.8 18.6 9.6 

Tetracycline 175 46.0 51.1 2.9 

Cotrimoxazole 9414 27.0 72.8 0.2 

Vancomycin 1645 94.4 5.0 0.5 

Imipenem 2223 97.2 2.4 0.4 

3.3. Antibiotic Sensitivity Patterns of the Common Isolates 
Figure 2 indicates the number of antibiotics to which the common isolate are sensitive, resistant and interme-
diate. 

Escherichia coli’s sensitivity to antibiotics ranged from 63.8% for cefapime to 100% for CHL, norfloxacin 
penicillin, and vancomycin. It was resistant to amoxicillin (78.7%), oxacillin (75.0%) piperacillin (100%) and 
cotrimoxazole (78.8%). Proteus mirabilis’s sensitivity to antibiotics ranged from 83.6% for cefapime to 100%  
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Figure 1. Proportion of patients of different age groups affected by UTIs. 

 

 
Figure 2. Antibiotics which were sensitive, resistant and intermediate resistant to the common isolates. 

 
for piperacillin. It was resistant to amoxicillin (55.3%), nitrofurantoin (81.7%), cotrimoxazole (55.5%); and in-
termediate to ceftazadine (66.6%) and norfloxacin (50.0%). 

The sensitivity of Enterococcus faecalis ranged from 69.4% ofloxiccin to 99.3% for vancomycin. It was re-
sistant to clindamycin (64.7%), CLO (100.0%), erythromycin (57.1%), gentamycin (66.7%), oxacillin (76.3%), 
cotrimoxazole (97.8%); and intermediate to chloramphenicol (50.0%) and tetracycline (55.5%). All Klebsiel-
lapneumoniae isolates were sensitive to norfloxacin (100.0%). However resistance of this organism to amoxicil-
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lin was 97.0%, piperacillin (100.0%), cotrimoxazole (53.5%); and intermediate to nitrofurantoin (54.2%).  
The sensitivity of Staphylococcus epidermidis ranged from 57.1% piptaze to 100.0% amikacinand norfloxac-

cin. This organism had antibiotic resistance that ranged from penicillin (50.4%) to amoxicillin (73.3%), 100.0% 
to ceftazadine and piperacillin. There was intermediate resistance to gentamycin (53.9%) and tetracycline 
(50.0%). Serratiaodorifera was found to be 100% sensitive to CHL (100.0%), and norfloxaccin. However the S. 
odorifera isolates were resistant to amoxicillin (83.3%) and cotrimoxazole (76.6%). 

Klebsiellaoxytoca isoaltes had the lowest sensitivity to cefapime (57.4%) and the highest to CHL (100.0%) 
and norfloxaccin. The K. oxytoca isolates were resistant to amoxicillin (86.8%) cotrimoxazole (70.1%), and in-
termediate to ceftazadine (66.7%). All Extended spectrum beta lactamase E. coli were sensitive to penicillin and 
vancomycin. Their resistance ranged from gentamycin (51.9%), to 100.0% for clindamycin and oxacillin 
(100.0%). 

Total sensitivity to antibiotics for Enterococcus species was recorded for cefuroxime gentamycin, nalidixic 
acid and tetracycline. Enterococcus species were resistant to amikacin (78.3%), chloramphenicol (75.0%), CLO 
(100.0%), oxacillin (78.1%), cotrimoxazole (75.0%); and intermediate to clindamycin (50.0%). The drugs to 
which the common organisms were resistant to were amoxicillin and cotrimoxazole. Cotrimoxazole was resis-
tant to all the common isolates, while amoxicillin was resistnt to all common organisms excluding Enterococcus 
faecalis and Enterococcus sp. This study also revealed that cefapime, ofloxiccin and piptaze were the most ef-
fective antibiotics for the common isolates because they were sensitive to all the common isolates. Other an-
ti-microbial agents such as augmentin, amikacin, cefuroxime, ciproflaxicin, gentamycin, nalidixic acid, nitrofu-
rantoin, were resisted by at least one common isolate, ESBL’s E. coli. 

Six cases of Mycobacterium tuberculosis were found to have caused UTIs. One case of UTIs was caused by 
Mycobacterium other than Mycobacterium tuberculosis. Ten cases of UTIs were caused by Schistosoma hae-
matobium. 

4. Discussion 
The study determined the common etiological agents of UTIs among patients whose urine samples were sub-
mitted to NIP. As expected E. coli (18.9%) was frequently encountered. However, the comparatively low per-
centage of E. coli in this study does not compare to those reported by other studies. Other studies had a higher 
percentage of E. coli. In some European studies for instance the percentage of E. coli ranged from 35% to 67% 
[5] [7] [9] [16], while in some African studies the percentage of E. coli ranged from 32% to 49% [2] [13] 
[14].The difference in E. coli percentage could be due to different population sizes and the number of microbes 
isolated; this study’s population size was 20,438 from which 119 isolates were obtained. Other studies had a 
much smaller population size and the number of isolates where also not so many [3] [4] [15] [17]. 

E. coli’s prevalence was consistent with some studies around the world [2] [8] [9] [11] [13]. However, in 
Africa there were changes in the prevalence of microbes responsible for UTIs with Klebsiella species, Alcali-
gens species and Staphylococcus species being the common isolates [3] [14] [15] [18]. This could be due to the 
presence of different organisms in communities from different geographical regions which can potential infect 
the different populations. 

Other frequently isolated organisms in this study were P. mirabilis, E. faecalis, K. pneumoniae, S. epidermidis, 
Yeast but not C. albicans, ESBL’s E. coli, C. albicans, S. odorifera, K. oxytoca and Enterococcus species. 
However, all this isolates were mostly isolated from females than in males. The commonly isolated organisms 
from males were: ESBL’s K. pneumoniae, P. aeruginosa and S. haemolyticus. These findings were also isola-
tedby other researchers not necessarily in this particular order of frequency [9] [14] [19]. Several UTI studies 
have indicated that most of the time the most common organisms causing UTIs in women are not the same or-
ganisms frequently isolated in males [3] [13]-[15].  

Specimens received from females were more prone to UTIs than males in the current study. Apart from one 
study conducted in Nigeria where males were more affected by UTIs than females [3], most studies have shown 
that women stand a higher chance of acquiring a urinary tract infection than man [6] [7] [9] [13] [15]. This is 
due to the anatomical difference in women and men. In women it is easier for microbes that are normal flora in 
the rectum, especially the gram negative bacteria, to migrate from the anus to the urethra [14] [20]. More mois-
ture around the urethra in females traps the microbes enabling them to spread [3]. This also explains why Can-
dida albicans and other yeast were frequently isolated from females than males. Fungi grow and spread well in 
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moist areas. The most affected age group in this study was that of 20 - 29 in both males and females with 24.9%. 
These findings were common in most studies and this could be because the age group is the most sexually active; 
which is one of the common risk factors attributed to UTIs [2] [3] [8]. 

Data on the antibiotic sensitivity patterns of the isolated organisms was also compiled and analyzed. The 
drugs to which the common organisms were resistant to were amoxicillin and cotrimoxazole; they were resistant 
to almost all the common isolates in this study. The high resistance of amoxicillin and cotrimoxazole in this 
study was similar to most studies in the world [7] [12] [17] [21]-[24]. In contrast to this, a study done in the 
United States of America showed that E. coli was sensitive to cotrimoxazole [25]. Other anti-microbial agents 
such as augmentin, amikacin, cefuroxime, ciprofloxacin, gentamycin, nalidixic acid, nitrofurantoin, were re-
sisted by at least one common isolate, especially ESBL’s E. coli. These findings partially corresponded to some-
studies, which indicated them as the most effective drugs and while others indicated that they were also resisted 
by ESBL’s E. coli [3] [4] [7] [10] [13] [17] [22]-[24].  

Ten cases of UTIs were caused by Schistosoma haematobium. In another study done in Ibadan Nigeria, four 
cases of UTIs that were caused by Schistosoma haematobium [2].This study has indicated that the isolated bac-
teria are resistant to at least two antibiotics. This calls for physicians to rely on laboratory guidance before they 
prescribe therapy. This will minimize the chance of microorganisms developing resistant genes. There a rise in 
the frequency of isolation of organisms such as Serratia species and Staphylococcus haemolyticus, which ac-
cording to literature are not found in large quantities in UTIs. The rise in ESBL’s E. coli and ESBL’s K. pneu-
moniae was also quite alarming [26]. 

The limitations of the study were that only a single laboratory was used to collect the data as other laborato-
ries in Windhoek would have also contributed valuable information concerning urinary tract infections. Some 
organisms isolated had only their genus name recorded but not the species name. Furthermore not all the micro-
bes were tested against the available antibiotics and sometimes there were only less than 5 isolates that were 
tested against a specific antibiotic. Available data on comorbidities could have been included and analyzed to 
show any relationship between UTIs and other clinical factors. 

5. Conclusion 
The common etiology of UTIs in Windhoek was Escherichia coli and women were mostly affected than men. 
Most of the isolates were resistant to at least one antibiotic, although ESBL’s had resistance to more than ten an-
tibiotics. The common causes of urinary tract infections in males were ESBL’s Klebsiella pneumoniae. The most 
ineffective drugs for this study were amoxicillin cefapime, ofloxiccin and piptaz and cotrimoxazole. 
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