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Abstract

Urinary tract infections are the most common bacterial infections in humans, both as community-acquired and
healthcare-associated infections. The present study was aimed to determine the distribution and antimicrobial
susceptibility of strains isolated from urinary tract infections. A hospital cross-sectional based study includes 150
clinically suspected cases of urinary tract infections attended different hospital in Khartoum. Midstream urine
samples were collected and pure isolates of pathogenic microorganisms were characterized by colony morphology,
gram-stain and standard biochemical procedures. A standard method of agar disc diffusion susceptibility testing
method was used to determine susceptibility patterns of the isolates. The most common pathogens isolated were E.
coli (57.3%), K. pneumonia (16.7%), P. aeruginosa (14%), E. feacalis (4%). C. albicans (8%). For all UTI isolates,
least resistance was observed, E. coli and Klebsiella pneumoniae showed the highest percentage of resistance to
ampicillin, Cefepime, Amikacin and Ciprofloxacin, followed by Gentamycin and Imipenem. Significant bacteriuria has
been observed. Majority of the isolates were resistant to the commonly prescribed antibiotics. Identifying the
pathogen, choosing correct antibiotics, limiting their excess use, improving resistance surveillance systems will help
controlling this global problem.
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Introduction
Urinary tract infections are the most common bacterial infections in

humans, both as community-acquired and healthcare-associated
infections. It is the most common nonsurgical nosocomial infection in
postoperative patients and the second most common healthcare
associated infection [1,2]. As the second most common reason for
empirical antibiotic treatment, UTI is a major driver of antibiotic usage
globally [3]. It has a wide spectrum of severity and even though a
usually benign infection, occurrence of a UTI in a surgical patient is
associated with a threefold increase in death during hospitalization [4].
Hence, the prevention and treatment of UTI is therefore of great
concern for the survival and wellbeing of the individual surgical
patient. UTI's are classified as either lower (confined to the bladder) or
upper (pyelonephritis), and as either uncomplicated or complicated.
Predisposing factors for UTI include structural and functional
abnormalities, foreign bodies, metabolic abnormalities, impaired
immunity and urological surgery and instrumentation [3]. Indwelling
catheter use is a known risk factor for UTI, with duration of
catheterization as the single most important risk factor [3]. The
bacteria are often of several different species, often multi-resistant [4].
Catheter-associated UTI make up a large proportion (approximately
30-40%) of the healthcare-associated infections, and as many as 10% of
patients in a urological wards have healthcare-associated complicated
infections [3]. Urinary tract infection can be either symptomatic or
asymptomatic. Patients with significant bacteriuria and have at least
two symptoms referable to the urinary tract infection (dysuria,
urgency, frequency, incontinence, suprapubic pain, flank pain or

costovertebral angle tenderness, fever (temp ≥ 38°C) and chills are said
to be symptomatic. Asymptomatic bacteriuria (ABU) is a condition
which is characterized by presence of bacteria in two consecutive clear-
voided midstream urine specimens both yielding positive cultures ( ≥
105 cfu/ml) of the same uropathogen, in a patient without classical
symptoms of UTI [5].

Complications of UTI include urosepsis, renal impairment, and
renal abscess. Underlying renal disease, diabetes mellitus, and immune
suppression may worsen prognosis, but there is no good long term
evidence about rates of sepsis or death among people with such
conditions [6].

In contrast to men, women are more susceptible to UTI, and this is
mainly due to short urethra, absence of prostatic secretion, pregnancy
and easy contamination of the urinary tract with fecal flora [7].

Studies conducted in Ethiopia and other parts of the world showed
that E. coli is the major etiologic agent in causing UTI, which accounts
for up to 90% of cases [8-11]. Proteus mirabilis, Klebsiella species,
Pseudomonas aeruginosa and Enterobacter species are less frequent
offenders of Gram negative bacteria. Less commonly, Enterococci and
Ureaplasma urealyticum are also known causative agents in UTIs.
Gram-positive organisms are even less common in which Group B
Streptococcus, Staphylococcus aureus, Staphylococcus saprophyticus
and Staphylococcus haemolyticus are the recognized organisms [5].
Other less common uropathogens include Mycobacterium
tuberculosis, which can arise via haematological inoculation rather
than ascending infection. Nonbacterial causes include Chlamydia
species and fungal infections, such as Candida albicans [12].

Antimicrobial resistance is emerging as an important public health
problem in both the hospitals and the community. Untreatable
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infections are being recognized more frequently and, as important
bacterial pathogens become increasingly resistant, the lack of new or
alternative antimicrobial agents makes serious outbreaks a possibility
[13]. This present study was to determine the distribution and
antimicrobial susceptibility of strains isolated from urinary tract
infections.

Materials and Methods

Collection of urine samples
This study is a cross-sectional study. One hundred and fifty Urine

samples were collected from a Different hospital in Khartoum
including; Khartoum, Asia, Soba, Omdurman, Bahry, Ibrahim Malik
and Arm Forces Medical Hospitals and transported to the laboratory
in an ice cold condition after adding boric acid at a final bacteriostatic
concentration of 1.8% without delay [14].

Data collection
A structured closed ended questionnaire was used for data

collection; also results of laboratory investigations of patients were
collected.

Ethical consideration
This study was approved by the ethical committee of the

International University of Africa, Faculty of Medical Laboratory
Sciences. Permission from Medical Director Asia, Soba, Omdurman,
Bahry, Ibrahim Malik and Arm Forces Medical Hospitals was applied
and verbal consent was obtained from all subjects enrolled in the study.

Isolation and identification of bacteria from urine samples
Using calibrated wire inoculating loop (0.001 ml) urine samples

were inoculated into Cystine Lactose Electrolyte Deficient medium
(Oxoid, Ltd., Basingstoke, Hampshire, England). CLED medium is
recommended for diagnostic urinary bacteriology because it supports
the growth of both gram positive and gram negative urinary potential
pathogens and gives good colonial differentiation. Cultures were
incubated in aerobic atmosphere at 37ºC for 24 h. Colonies were
counted to check the presence of significant bacteriuria. colonies were
selected and characterized on the basis of morphological, cultural and
biochemical features and identified with the help of Bergey’s Manual of
Systemic Bacteriology [15].

Antimicrobial susceptibility testing
The antimicrobial susceptibility testing of all identified isolates was

done according to the criteria of the Clinical and Laboratory Standards
Institute method (CLSI) [16], from a pure culture a loopful bacterial
colonies was taken and transferred to a tube containing 5 ml of normal
saline and mixed gently until it forms homogenous suspension. The
turbidity of the suspension was then adjusted to the density of
McFarland 0.5 g in order to standardize the inoculum size [16]. A
sterile cotton swab was then deep into suspension and the excess was
removed by gentle rotation of the swab against the surface of the tube.
The swab was then used to distribute the bacteria evenly over the entire
surface of Muller Hinton agar. The inoculated plates were left at room
temperature to dry for 3-5 min [16]. With the aid of sterile forceps, the
antibiotic disc was put on the surface of Muller-Hinton agar (Oxoid).
The plates were then incubated at 37°C for 24 h. Diameters of the zone

of inhibition around the discs were measured using a digital caliper,
and the isolates were classified as sensitive and resistant according to
the standardized table supplied by CLSI 2014.

Data analysis
Data were entered and organized into Microsoft Office Excel 2007

data sheet, then subjected to statistical analysis using the software
statistical package for social science program (SPSS) version 16.

Results
A total of One hundred and fifty Urine samples 60 males and 90

females (Table 1) with mean age of 39 years, in range from 4-75 years.
(Figure 1) collected from patient's attendant a different hospital in
Khartoum. All urine sample (100%) revealed significant growth four
species of bacteria and fungi were isolated.

Gender Frequency Percentage%

Male 60 40%

Female 90 60%

Total 150 100%

Table 1: Showing the percentage of males to females.

Figure 1: Showing the rate of infection according to ages.

Frequency Percentage%

Urine is cloudy and with an unusual odor 53 35%

Blood in urine 19 13%

Turbid urine 51 34%

Others 27 18%

Total 150 100%

Table 2: Showing macroscopic examination of urine samples.

All the clinical isolates were given code numbers and then purified
by streaking plates containing the appropriate selective and differential
culture media and then identified on the basis of the results of
microscopically staining reaction (Gram stain), culture characteristic
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and biochemical tests. Most of urine appearance showed abnormality
and cloudy and unusual odor (Table 2).

The most frequent isolated were E. coli (57.3%), K. pneumonia
(16.7%), P. aeruginosa (14%), E. feacalis (4%), C. albicans (8%) (Table 3
and 4).

Microorganisms Frequency Percentage (%)

E. coli 86 57.30%

K. pneumonia 25 16.70%

P. aeruginosa 21 14%

E. feacalis 6 4%

C. albicans 12 8%

Total 150 100%

Table 3: Showing the percentage of microbes isolated from the urine
samples.

Frequency Percentage%

The improper cleaning of the anus
area after bowel movement 101 67%

The use of birth control devices
such as diaphragm, condom and
spermicides

13 9%

Suppressing the urge to pass
urine 25 17%

Not drink plenty of water every
day 11 7%

Total 150 100%

Table 4: Showing the reason of infection according to questionnaire.

The percentage of UTI was higher among patient improper cleaning
of the anus area after bowel movement (67%) (Table 5).

Antibiotic
s

Gram negative Gram
positive

E. coli Klebseialla pneumonia P. aeruginosa E. feacalis

AMP 98 94 92 80

CIP 79.7 78.7 94 63.5

CN 67.5 46 75 81

AMK 78 86 69.3 30

FEP 88 90 91.6 -

IPM 20 50 64.6 -

AMK: Amikacin, AMP: Ampicillin, CIP: Ciprofloxacin, CN: Gentamycin, FEP:
Cefepime, IPM: Imipenem

Table 5: Antimicrobial resistance pattern (%) of bacterial agents
isolated from urine specimens with selected standard antibiotics.

Discussion
Urinary tract infection is one of the major diseases that affect people

of all age groups, sexes and can be separated into asymptomatic and
symptomatic cases based on the pathogenesis of infection [17]. It's the
most common postoperative nosocomial infections and the second
most common reason for empirical antibiotic treatment.

In the present study all urine sample (100%) revealed significant
growth four species of bacteria and fungi were isolated. the most
commonly isolated agents from urinary tract infections vary, almost all
of them are caused by single microorganism type. In this study the
most frequently isolated microorganism was E. coli with a rate of
(57%), followed by K. pneumonia with (16.7) and this result is
agreement with [18,19]. P. aeruginosa, C. albicans, E. feacalis are the
next predominant uropathogens isolated. The report of physical
parameters of urine specimen shows many of the urine samples was
cloudy, few samples were white and red. This reveals that many of the
patients have renal diseases and haemoglobinuria. analysis of urine
specimen reveals more pus cells indicating that patients were suffering
from pyuria.

Multi drug resistance was observed in 90% of the isolated bacterial
uropathogens. This is comparable with the study [19,20,21]. Reasons
for such alarming MDR might be inappropriate and incorrect
administration of antimicrobial agents as empirical treatment and lack
of appropriate infection control strategies, which can cause a shift to
increase prevalence of resistant organism in the community [22-25].

Conclusion
It is concluded that Gram-negative bacilli (Enterobacteracea) were

responsible for urinary tract infections. Drink plenty of water daily,
wipe from front to back to prevent bacterial around the anus from
entering the vagina or urethra, avoid smoking, clean genital area before
sexual intercourse, avoid using feminine hygiene sprays and scented
douches which may irritate urethra. Increasing rate of resistance to the
commonly used antimicrobial agents has been noticed for both gram
negative and gram positive isolates. Identifying the pathogen, choosing
correct antibiotics, limiting their excess use, improving resistance
surveillance systems will help controlling this global problem.
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