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Article Info Abstract
This study aimed to isolate bacterial uropathogens from catheterized patients
and determine the antibiotics susceptibility patterns of the isolates. Urine samples
were collected from 219 catheterized patients and analyzed following standard
microbiological methods. Antibiotics susceptibility test was performed on the
isolated and identified organisms using the disk diffusion method. A 73.1% of the
patients had Catheterized Urinary Tract Infections (CAUTI) and Escherichia coli
was the most common organisms accounting for 53.7% of the isolates followed
by Pseudomonas aeruginosa (11.9%), Klebsiella pneumonia (11.3%), Proteus mirabilis
(8.1%), Staphylococcus aureus (8.1%) and Enterococcus faecalis (6.9%). The prevalence
of urinary tract infectious agents was higher in males (75%) and age group of 56-
65 was observed to have the highest prevalence of UTI (21.9%). The antibiogram
of Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia and Proteus mirabilis
showed that they were sensitive to Netillin (76.9%) and Levofloxacin (76.9%)
while showing varying resistances to Amoxyclav (94.7%), Ceftriaxone (94.7%),
Ofloxacin (73.7%), Tetracycline (88.9%) and Cotrimoxazole (100%). Staphylococcus
aureus were resistant to Amoxyclav (100%), Cloxacillin (92.3%) and Cotrimoxazole
(84.6%) while Enterococcus faecalis were resistant to Cloxacillin (90.9%), Amoxyclav
(81.8%) and Cotrimoxazole (72.7%). A large percentage (83.7%) of the isolates had
MAR Index > than the critical value of 0.2.
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1. Introduction
Urinary tract infection is the presence of bacteria or other microorganisms like fungi, parasite in significant
number that causes pathologic effect in the urinary tract with or without clinical symptoms (Charles, 2015).
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Catheter-related urinary tract infection (UTI) occurs because urethral catheters inoculate organisms into the
bladder and promote colonization by providing a surface for bacterial adhesion and causing mucosal irritation
(Vergidis and Patel, 2012). Pathogenic bacteria which are the predominant cause of Urinary tract infection are
one of the most common and serious infectious agents which affects all age groups of people including men,
women and children worldwide. In hospitals and community settings, UTI emerges as a major cause of
morbidity and mortality. It causes many urinary tract disorders as urosepsis, renal scarring and progressive
kidney damage that lead to a serious health risk with high morbidity, mortality and economic loss (Aschalew,
2011). Due to the continuous emergence of antibiotic resistance, urinary tract infection is a serious public
health issue, particularly in the developing world where apart from high level of poverty, ignorance and poor
hygienic practices, there is also a high prevalence of fake and substandard drugs of questionable quality in
circulation (Iyad, 2008; Saleh et al., 2009; and Orji et al., 2022). Urinary tract infection (UTI) is considered one
of the most common bacterial infections in humans in both community and hospital settings and affects both
males and females of all ages. The cumulative incidence rate in children reaches 10%. In adults, almost half of
all women experience at least one episode of UTI sometime in their lives (WHO, 2002). The term urinary tract
infection describes a variety of conditions relating to the parts of the urinary tract in which microorganisms
are present in significant quantities. It is defined as the microbial invasion and subsequent multiplication on
a part or the entire urinary tract. The urinary tract consists of the urethra, prostate gland, urinary bladder,
ureters, kidneys and seminal vesicles in males (Sadiq et al., 2006; and Alex et al., 2012). Urinary tract infections
are mostly caused by retrograde ascent of bacteria of the faecal flora via the urethra to the bladder and kidney
especially in the females who have a shorter and wider urethra. The structure of the female’s urethra and
vagina makes it susceptible to trauma during sexual intercourse as well as bacteria been massaged up the
urethra and into the bladder during pregnancy and or child birth (Kolawole et al., 2009; and Johnson et al.,
2021). In Nigeria the leading causes of acute and uncomplicated nosocomial UTIs in patients have been
reported to be due to Escherichia coli, Staphylococcus aureus, Proteus spp, Klebsiella spp, Pseudomonas aeruginosa,
and coagulase-negative staphylococci (Ehinmidu, 2003; and Jombo et al., 2006). This study therefore aimed to
determine the prevalence of bacterial uropathogens and their susceptibility profiles in catheterized patients
attending hospitals in Sokoto, North-west Nigeria.

2. Materials and Methods

2.1. Sample Size Determination
For this study, the prevalence value 17.2% = 0.172 (Zarb et al., 2012) was used to calculate sample size using
the formula stated by Naing et al. (2006).

2
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Z pq
n

d


Where;

n = Number of samples (sample size)

Z = Standard normal deviate at 95% confidence interval = 1.96

p = Prevalence from initial studies = 17.2% = 0.172 (Zarb et al., 2012)

d = degree of confidence at = 0.05

q = 1-p = 1 - 0.172 = 0.828
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2.2. Ethical Consideration
Ethical approval was obtained from the research ethical committees of the selected Hospitals, in Sokoto
metropolis. For each participant whose specimen is to be included, an informed consent following explanation
of the research process in detail was obtained.
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2.3. Sample Collection

Catheterized Urine sample was collected through the draining portal of the urinary catheter using aseptic
technique into a sterile container. Approximately 15 ml of catheterized urine sample was collected aseptically
in a sterile container. Each sample in the container was properly labeled with patient’s ID number. The
specimens were then transported to the laboratory of Medical Microbiology Department, School of Medical
Laboratory Science, Usmanu Danfodiyo University, Sokoto for analyses.

2.4. Sample Analyses

Following collection, the catheterized urine samples were examined immediately after arrival at the Laboratory
of Medical Microbiology Department, School of Medical Laboratory Science, Usmanu Danfodiyo University,
Sokoto.

2.5. Macroscopy
The urine samples were examined macroscopically for: colour, turbidity, blood tinge and odour.

2.6. Microscopy
This was carried out on the suspension deposit after the centrifugation by wet preparation method.

2.7. Wet Preparation

A 10 ml of urine sample was placed in a centrifuge tube. It was centrifuged in a centrifuge at 3000 rpm for 5
min. The supernatant was discarded. The deposit was placed on a grease free glass slide. The deposit was
covered with a coverslip, air bubbles and over floating were avoided. It was examined on a microscope using
10X and 40X objectives respectively. For the presence of pus cells, red blood cells, casts, crystals, bacteria,
epithelial cells, white blood cells and yeast cells (Cheesbrough, 2006).

2.8. Culture
Following collection, urine samples were inoculated onto CLED agar plates for the isolation of bacteria before
centrifugation. The inoculated agar plates were incubated aerobically for 24 hours at 37 °Cusing the method
described by Cheesbrough (2006).

2.9. Preliminary Identification

Presumptive identification of the bacteria in the urine samples was based on standard identification procedures
of colony morphology, colonial characteristics on differential media and biochemical reactions of the organisms
using the method described by Elmer et al. (1997).

2.10. Cultural Characterization

Cultural characterization of the isolates was based on their morphological and growth characteristics on
differential media. Growth from samples with positive bacteriuria was sub-cultured onto selective media
such as Mannitol Salt Agar for preliminary detection of Staphylococcus species (Cheesbrough, 2006).

2.11. Gram Staining

Gram staining technique was used to differentiate between gram positive and gram negative bacteria. This
was carried out by making smears of the bacterial isolates on slides. It was allowed to air dry, heat-fixed and
then covered with crystal violet solution for 30-60 seconds, and then washed with water. The smears were
covered with Lugols iodine solution for 30-60 seconds, then drained and decolourized with acetone for 30-60
seconds. This was immediately washed with water, covered with neutral red stain for 1 minute, rewashed
with water and air-dried. The slides were then viewed under the microscope (100X magnification) to observe
the shapes of the cells (Cheesbrough, 2006).

2.12. Biochemical Tests
Biochemical tests were performed on colonies from primary cultures for final identification of the presumptive
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bacterial isolates. Tests such as catalase, oxidase, urease, coagulase, sugar fermentation, Indole, and Citrate
tests were carried out as described by Cheesbrough (2006).

2.13. Oxidase Test

This was carried out on Gram negative.

A piece of filter paper was place on a cleaned Petri dish and 2 or 3 drops of freshly prepared oxidase
reagent (1% Tetramethyl paraphenylene diamine dihydrochloride) was added. A sterilized piece of stick (not
wire loop) was use to pick some colonies of the test organism which was emulsify onto the filter paper.

2.14. Antibiotic Susceptibility Testing

Susceptibility testing was performed on isolates based on the agar disc diffusion technique developed by
Bauer et al. (1966) on Muller-Hinton agar. The antibiotics used were obtained from Oxoid limited, Basingstoke,
UK in the following concentrations: Ceftriaxone (30 g), Gentamicin (10 g), Levofloxacin (5 g), Netillin (30
g), Ofloxacin (5 g), Co-Trimoxazole (25 g) Tetracycline (30 g), Amoxyclav (30 g), Cefalexin (10 g),
Ciprofloxacin (5 g), Clindamycin (2 g), Cloxacillin (1 g), and Erythromycin (15 g).

2.15. Preparation of Barium Sulphate Standard (McFarland 0.5)

One percent (v/v %) solution of sulphuric acid was prepared by adding 1 ml of concentrated sulphuric acid
to 99 ml of water. One percent (w/v%) solution of barium chloride was then prepared by dissolving 0.5 g of
dihydrate barium chloride (BaCl2.2H2O) in 50 ml of distilled water. A 0.6 ml of the barium chloride solution
was added to 99.4 ml of the sulphuric acid solution and mixed. Small volume of the turbid solution was then
transferred to a screw cap bottle of the same types as used for preparing the test and control inoculum
(Cheesbrough, 2000).

2.16. Inoculum Preparation

The inoculum was prepared by picking 3-5 discreet colonies of the test organism with a sterile wire loop. This
was suspended in a sterile peptone water and incubated at 37 °Cfor about two hours to allow organisms
reach their log phase in growth. This was then diluted to match the turbidity standard (McFarland 0.5) which
contains approximately1.5x108 CFU/ml (McFarland, 1907).

2.17. Performing the Disk Diffusion Test

In 15 minutes after the bacterial inoculum was prepared by suspending the freshly isolated bacteria in 5 ml
sterile nutrient broth and adjusted to 0.5 MacFarland standard, a sterile cotton swab was used to streak the
surface of Mueller-Hinton agar (MHA) plates. After the agar surface has dried, the appropriate antibiotic
disks were placed on it with a sterilized forceps at reasonable equidistance, on the seeded MHA. Inoculated
plates were incubated at 37 °C for 24 hours. On the next day, plates were read by taking measurement of zone
of inhibition. The diameter of the zone of inhibition produced by each antibiotic disk was measured using
metric ruler and recorded in millimeter (CLSI, 2016). The result was interpreted as either susceptible (S),
intermediate (I) or resistant (R) to the antibiotic agent used, depending on the diameter of zone of inhibition
produced as defined by CLSI (2016) standard zone size interpretive manual.

2.18. Statistical Analysis
The data was collected and analyzed using SPSS for windows, version 23.0. Chi square (X2) test was utilized
to assess significant difference. A difference was taken as significant at a p-value < 0.05.

3. Results and Discussion
A total of 219 catheterized urine samples were collected from both Male and Female patients attending some
hospitals in Sokoto metropolis. Out of the 219 samples analyzed, 160(73.3%) of them developed CAUTI while
59(26.7%) of them were found to be negative. In this study, 73.1% prevalence of bacterial isolates associated
with CAUTIs was reported with the highest prevalence observed in Escherichia coli 86(53.7%), followed by
Pseudomonas aeruginosa 19(11.9%), Klebsiella pneumonia 18(11.3%), Proteus mirabilis 13(8.1%), Staphylococcus
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aureus 13(8.1%) and Enterococcus faecalis 11(6.9%), as shown in Table 1. The high rate of prevalence in this
study may be due to factors such as prolonged catheterization, diabetes mellitus, older age, female sex,
rapidly fatal underlying diseases, nonsurgical diseases, faulty aseptic management of the indwelling catheter,
periurethral colonization with uropathogens, bacterial colonization of drainage bag or not receiving system
antibiotic therapy. Therefore, proper maintenance and care of catheter is required to reduce the incidence of
CAUTI (Sabir et al., 2014). The finding in this study is in line with the findings by Kulkarni et al. (2014) who
reported 21.47% prevalence, and indicates that Escherichia coli was the commonest isolate (47.36%), followed
by Klebsiella pneumoniae (19.2%), Pseudomonas aeruginosa (14.10%), Staphylococcus aureus (3.5%) and Enterococcus
faecalis (5.2%). It also corroborates the findings of Orji et al. (2022) and Vicar et al. (2023).

Table 1: Distribution of Bacterial Isolates Associated with CAUTIs

Organisms No. Isolated Prevalence (%) 

Escherichia coli 86 53.7 

Pseudomonas aeruginosa 19 11.9 

Klebsiella pneumonia 18 11.3 

Proteus mirabilis 13 8.1 

Staphylococcus aureus 13 8.1 

Enterococcus faecalis 11 6.9 

Total 160 100.0 

Table 2: Prevalence of Bacterial Isolates Associated with CAUTIs in Relation to Gender

Gender 
No. of Samples 

Examined 
No. of Positive 

Samples 
Prevalence (%) 

Male 84 63 75 

Female 135 97 71.9 

Total 219 160 73.1 

Table 2 shows the prevalence of bacterial isolates associated with CAUTIs in relation to gender. In this
study, occurrence of UTI is more among male patients (75%) compared to the female patients (71.9%). This
high rate of prevalence among male were likely associated with some factors such as patients with other
active sites of infection or a major preexisting chronic condition (such as diabetes, malnutrition, or renal
insufficiency). Prolonged catheterization, inserting the catheter outside the operating room or late in
hospitalization, presence of a ureteral stent, or using the catheter to measure urine output further increase
the risk (Platt et al., 1986; and Maki et al., 2000). The result of this study is in line with the findings of Dawa
et al. (2014) which also indicates that the occurrence of UTI is more among male patients (26.3%) compared
to the female patients (19.3%). This is also in line with the study conducted by Kulkarni et al. (2014) which
indicates that the occurrence of CAUTI was more in male patients compared to female patients and male
predominance (males 68.18% compared to females 31.81%) was noted in CAUTI cases, although the
association was not found to be significant. In contrast, previous studies by Alavaren et al. (2008) and
Elpern et al. (2009) found that the risk of developing UTI in women exceeds that of men. It is also against the
result of this study that they say, Males are less prone to UTIs possibly because of their longer urethra and
the presence of antimicrobial substances in prostatic fluid (Adedeji and Abdulkadir, 2009; Farajnia et al.,
2009; and Oluremi et al., 2011).
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Table 3 shows the prevalence of bacterial isolates associated with CAUTIs in relation to age. The age group
56-65 had the highest prevalence (21.9%) while age group 86-95 had the least prevalence (0.6%). This higher
rate of prevalence among elderly persons is likely associated with some factors such as poor nutrition,
immobility leading to poor hygiene, chronic illnesses, and increased stress on the body and strain on the
body’s defense mechanisms. Pathological factors such as prostatic hypertrophy and degenerative nerves
which can cause urine stasis predisposes people to urinary tract infection (Dewit, 2005). This finding is in
line with the findings by Alavaren et al. (2008), which indicates that the incidence of UTI increases with age
among catheterized patients, and then concluded that age is a significant risk factor for the development of
UTI among catheterized patients with older people being more susceptible than younger people.

Table 3: Prevalence of Bacterial Isolates Associated with CAUTIs in Relation to Age Group

Age Group 
No. of Samples 

Examined 
No. of Positive 

Samples Prevalence (%) 

5-15 16 11 6.9 

16-25 46 28 17.5 

26-35 42 29 18.1 

36-45 25 17 10.6 

46-55 26 19 11.9 

56-65 39 35 21.9 

66-75 18 16 10 

76-85 6 4 2.5 

86-95 1 1 0.6 

Total 219 160 100 

The result of susceptibility test of Staphylococcus aureus indicates that 92.3% of Staphylococcus aureus were
sensitive to Ciprofloxacin, 69.2% to Erythromycin, 53.8% to Clindamycin and Cefalexin while the organism
was 100% resistant to Amoxyclav with varying resistances to other antibiotics (Table 4).

Table 4: Susceptibility Profile of the Isolated Staphylococcus aureus. n = 13

Note: n = Total number of isolates, % = Percent.

Antibiotics No. Sensitive (%) No. Moderate (%) No. Resistant (%) 

Cotrimoxazole 1(7.7) 1(7.7) 11(84.6) 

Tetracycline 3(23.1) 4(30.8) 6(46.2) 

Amoxyclav 0(0.0) 0(0.0) 13(100) 

Cefalexin 7(53.8) 2(15.4) 4(30.8) 

Ciprofloxacin 12(92.3) 1(7.7) 0(0.0) 

Clindamycin 7(53.8) 4(30.8) 2(15.4) 

Cloxacillin 0(0.0) 1(7.7) 12(92.3) 

Erythromycin 9(69.2) 2(15.4) 2(15.4) 
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In Table 5 the result of susceptibility test of Enterococcus faecalis indicates that 72.7% of Enterococcus
faecalis were sensitive to Ciprofloxacin, 63.6% to Clindamycin and 54.5% to Erythromycin while the organisms
were 90.9%, 81.8% and 72.7% resistant to Cloxacillin, Amoxyclav and Cotrimoxazole respectively. It is
possible that the high resistant to Amoxyclav, Cloxacillin, Ceftriaxone, Ofloxacin, Tetracycline and
Cotrimoxazole observed in this study could be due to the widespread use of these antibiotics and their use
for a long period of time in the community and hospital settings which may have enhanced development of
resistance.

Antibiotics No. Sensitive (%) No. Moderate (%) No. Resistant (%) 

Cotrimoxazole 2(18.2) 1(9.1) 8(72.7) 

Tetracycline 1(9.1) 5(45.5) 5(45.5) 

Amoxyclav 0(0.0) 2(18.2) 9(81.8) 

Cefalexin 5(45.5) 3(27.3) 3(27.3) 

Ciprofloxacin 8(72.7) 0(0.0) 3(27.3) 

Clindamycin 7(63.6) 3(27.3) 1(9.1) 

Cloxacillin 0(0.0) 1(9.1) 10(90.9) 

Erythromycin 6(54.5) 2(18.2) 3(27.3) 

Table 5: Susceptibility Profile of the Isolated Enterococcus faecalis. n = 11

Note: n = Total number of isolates, % = Percent.

Table 6: Susceptibility Profile of the Isolated Escherichia coli. n = 86

Note: n = Total number of isolates, % = Percent.

Antibiotics No. Sensitive (%) No. Moderate (%) No. Resistant (%) 

Ceftriaxone 20(23.3) 3(3.5) 63(73.3) 

Gentamycin 30(34.9) 12(14.0) 44(51.2) 

Levofloxacin 37(43.0) 5(5.8) 44(51.2) 

Netillin 63(73.3) 2(2.3) 21(24.4) 

Ofloxacin 37(43.0) 2(2.3) 47(54.7) 

Cotrimoxazole 13(15.1) 3(3.5) 70(81.4) 

Tetracycline 14(16.3) 13(15.1) 59(68.6) 

Amoxyclav 8(9.3) 8(9.3) 70(81.4) 

Table 6 shows the susceptibility test’s result for Escherichia coli indicating that 73.3% of the organisms were
sensitive to Netillin and resistant to Cotrimoxazole, Amoxyclav, Ceftriaxone and Tetracycline at 81.4%, 81.4%,
73.3% and 68.6% respectively.

For Pseudomonas aeruginosa in Table 7, the susceptibility test shows sensitivity of these organisms to Netillin
and Levofloxacin at 63.2% and 57.9% respectively with resistance percentages of 100%, 94.7% and 94.7% to
Cotrimoxazole, Ceftriaxone and Amoxyclav respectively.
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Table 8 shows susceptibility test’s result for Klebsiella pneumoniae indicating that 66.7% of the organisms
were sensitive to Netillin while resistant to Amoxyclav, Cotrimoxazole, Tetracycline and Ceftriaxone at 94.4%,
88.9%, 88.9% and 83.3% respectively.

Table 7: Susceptibility Profile of the Isolated Pseudomonas aeruginosa. n = 19

Note: n = Total number of isolates, % = Percent.

Antibiotics No. Sensitive (%) No. Moderate (%) No. Resistant (%) 

Ceftriaxone 1(5.3) 0(0.0) 18(94.7) 

Gentamycin 8(42.1) 1(5.3) 10(52.6) 

Levofloxacin 11(57.9) 0(0.0)) 8(42.1) 

Netillin 12(63.2) 1(5.3) 6(31.6) 

Ofloxacin 5(26.3) 0(0.0) 14(73.7) 

Cotrimoxazole 0(0.0) 0(0.0) 19(100) 

Tetracycline 0(0.0) 3(15.8) 16(84.2) 

Amoxyclav 0(0.0) 1(5.3) 18(94.7) 

Table 8: Susceptibility Profile of the Isolated Klebsiella pneumoniae. n = 18

Note: n = Total number of isolates, % = Percent.

Antibiotics No. Sensitive (%) No. Moderate (%) No. Resistant (%) 

Ceftriaxone 3(16.7) 0(0.0) 15(83.3) 

Gentamycin 7(38.9) 2(11.1) 9(50.0) 

Levofloxacin 6(33.3) 3(16.7) 9(50.0) 

Netillin 12(66.7) 2(11.1) 4(22.2) 

Ofloxacin 6(33.3) 0(0.0) 12(66.7) 

Cotrimoxazole 1(5.6) 1(5.6) 16(88.9) 

Tetracycline 1(5.6) 1(5.6) 16(88.9) 

Amoxyclav 0(0.0) 1(5.6) 17(94.4) 

In the case of Proteus mirabilis as shown on Table 9, the susceptibility test’s result recorded sensitivity of the
organisms to Netillin, Levofloxacin and Gentamycin at 76.9%, 76.9% and 69.2% respectively while the
organisms were resistant to Amoxyclav, Cotrimoxazole, Tetracycline and Ceftriaxone at 92.3%, 92.3%, 76.9%
and 76.9% respectively. Generally, the susceptibility profiles of isolated organisms indicate that the organisms
were sensitive to Netillin and Levofloxacin and resistant to Amoxyclav, Ofloxacin, Ceftriaxone, Tetracycline
and Cotrimoxazole. The higher level of susceptibility to Netillin, Levofloxacin, Ciprofloxacin, Clindamycin
and Erythromycin could be due to their restricted use in the clinical practice. There are many factors that may
have contributed to the decreased sensitivity of uropathogens to many of these antimicrobial agents. They
range from the use of antimicrobial agents as prophylactic in the presence of bacteriuria in patients, antibiotic
use in animal feeds and under dosing of antibiotics. Resistance could also occur in the community as a result
of clustering and overcrowding, widespread use of broad-spectrum antibiotics, the sale of antibiotics over the
counter, self-treatment with antibiotics, the inappropriate use of antibiotics and decreased funding for public
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health surveillance (Amyes, 2000). The result of this finding agrees with results obtained in Zaria by Sadiq
et al. (2006) in a study that evaluated the level of drug utility in UTI patients in Zaria. They established that
Gentamicin, Ampicillin/Cloxacillin, Cotrimoxazole, Amoxicillin/Clavulanate and ciprofloxacin were the
most commonly utilized antibiotics in the hospital. A previous study carried out in the same environment
also established Ciprofloxacin and Gentamicin as the most effective drugs whereas Penicillin, Amikacin and
Amoxicillin were ineffective (Ehinmidu, 2003). While the finding in this study that Cotrimoxazole, Ofloxacin,
Tetracycline and Ceftriaxone are not very effective against a high proportion of the isolates, the observations
by Jombo et al. (2005, 2006 and 2011) and Nwadioha et al. (2010) seems to contradict this finding.

Table 9: Susceptibility Profile of the Isolated Proteus mirabilis. n = 13

Note: n = Total number of isolates, % = Percent.

Antibiotics No. Sensitive (%) No. Moderate (%) No. Resistant (%) 

Ceftriaxone 1(7.7) 2(15.4) 10(76.9) 

Gentamycin 9(69.2) 1(7.7) 3(23.1) 

Levofloxacin 10(76.9) 0(0.0) 3(23.1) 

Netillin 10(76.9) 1(7.7) 2(15.4) 

Ofloxacin 6(46.2) 0(0.0) 7(53.8) 

Cotrimoxazole 1(7.7) 0(0.0) 12(92.3) 

Tetracycline 0(0.0) 3(23.1) 10(76.9) 

Amoxyclav 0(0.0) 1(7.7) 12(92.3) 

Table 10: Multiple Antibiotic Resistance Indices (MARI) of all the Isolated Organisms

Note: A: Escherichia coli, B: Pseudomonas aeruginosa, C: Klebsiella pneumoniae, D: Proteus mirabilis, E: Staphylococcus
aureus and F: Enterococcus faecalis.

Mari A B C D E F Total(%) 

0.0 2 0 0 0 0 0 2(1.3) 

0.1 3 0 0 0 0 1 4(2.5) 

0.2 7 1 2 2 3 5 20(12.5) 

0.3 3 0 1 0 0 0 4(2.5) 

0.4 11 1 1 2 6 2 23(14.4) 

0.5 15 3 2 2 2 0 24(15.0) 

0.6 16 5 7 5 2 2 37(23.1) 

0.8 7 1 2 1 0 0 11(6.9) 

0.9 4 2 1 1 0 0 8(5.0) 

1.0 18 6 2 0 0 1 27(16.9) 

Table 10 shows the Multiple Antibiotic Resistance Indices (MARI) of all the isolated organisms. Isolates
with MAR Index < 0.2 were 26(16.25%) while isolates with MAR Index > 0.2 were 134(83.75%). The higher
percentage of MAR Index > 0.2 in this study might be due to inappropriate use of antibiotics in these
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environments. This result is in accordance with that of Krumperman (1983) where he reported multiple-
antibiotic-resistant E. coli organisms existing in large numbers within the major reservoirs of enteric diseases
for humans while existing in comparatively low numbers elsewhere.

4. Conclusion
The prevalence of cathe-ter-associated UTIs in this study population was 73.3% and caused mostly by
Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae, Proteus mirabilis, Staphylococcus aureus and
Enterococcus faecalis respectively. These bacteria showed resistance to several antibiotics (such as Amoxyclav,
Cloxacillin, Ceftriaxone, Ofloxacin, Tetracycline and Cotrimoxazole) while sensitive to some antibiotics (such
as Netillin, Levofloxacin, Ciprofloxacin, Clindamycin and Erythromycin). The empirical use of commonly
used antibiotics without culture is majorly responsible for antibiotic-resistant phenomenon and the more
reason why this should be strongly discouraged.

Conflicts of Interest
No conflicts of interest are declared by the authors.

References
Alavaren, H.F., Lim, J.A., Mendoza, M.T. and Fredkin, S.K. (2008). Urinary Tract infection in Patients with

Indwelling Catheter. Philippine Journal of Microbiology and Infectious Diseases, 22(2), 65-74.

Adedeji, B.A.M. and Abdulkadir, O.A. (2009). Etiology and Antimicrobial Resistance Pattern of Bacterial
Agents of Urinary Tract Infections in Students of Tertiary Institution in Yola Metropolis. Advance Biological
Resource, 3(4), 67-70.

Alex, B., Peter, M.S., Johnson, N.B., George, A.K., Richard, K.D.E., Patrick, A., Gyasi, O. and Dennis, P. (2012).
Asymptomatic Urinary Tract Infections in Pregnant Women Attending Antenatal Clinic in Cape Coast,
Ghana. Journal of Medical Research, 1(6), 74-83.

Amyes, S.G.B. (2000). The Rise in Bacterial Resistance. British Journal of Medical and Infectious Diseases, 320(3),
199-200.

Aschalew, G. (2011). Isolation of Bacterial Pathogens from Patients with Postoperative Surgical site Infection
and Possible Sources of Infection at University of Gondar Hospital, Northwest Ethiopi. Journal of
Environmental and Occupational Science, 3(2), 103-108.

Bauer, A.W., Kirby, W.M.M., Sherris, J.C. and Turck, M. (1966). Antibiotic Susceptibility Testing by a
Standardized Single Disk Method. American Journal of Clinical Pathology, 45(4), 493-496.

Charles, B. (2015). Infectious Diseases. Urinary Tract Infections. Microbiology and Immunology On-line;
Accessed at: https://www.microbiologybook.org/Infectious%20Disease/Urinary%20Tract%
20Infections.htm

Cheesbrough, M. (2000). Microbiological Tests. In: Cheesbrough, M., Ed., District Laboratory Practice in Tropical
Countries, Part II, Low Priced Edition, Cambridge University Press, Cambridge, 105-130.

Cheesbrough, M. (2006). District Laboratory Practice in Tropical Countries Part 2, 2nd Edition, Cambridge University
Press Publication, South Africa, 1-434.

CLSI (2016). Performance Standards for Antimicrobial Susceptibility Testing, 26th Ed. Supplement M100S, CLSI,
Wayne, PA.

Dawa, K.K., Kever, R.T., Dathini, H., Babaji, M. and Garba, N. (2014). Assessment of Risk Factors Influencing
the Development of Urinary Tract Infection among Catheterized Patients in University of Maiduguri
Teaching Hospital (UMH). Journal of Nursing and Health Science, 3(4), 64-71.

Dewit, C. (2005). Fundamental Concepts and Skills for Nursing. Elsevier, Saunders, India.



Raji M. I. O. and Umar M. / Afr.J.Pharm.Sci. 4(1) (2024) 48-59 Page 58 of 59

Ehinmidu, J.O. (2003). Antibiotic Susceptibility Patterns of Urine Bacterial Isolates in Zaria, Nigeria. Tropical
Journal of Pharmaceutical Research, 2(2), 223-228.

Elmer, W.K., Stephen, D.A., William, M.J., Schreckenberger, P.C. and Winn, W.C., Jr. (1997). Antimicrobial
Susceptibility Testing. In: Colour Atlas and Textbook of Diagnostic Microbiology, 5th Edition, Raven
Publisher, Philadelphia, 69-120.

Elpern, E.H., Killeen, K. and Ketchem, A. (2009). “Reducing Use of Indwelling Urinary Catheters and
Associated Urinary Tract Infections”. American Journal of Critical Care, 18(6), 535-541.

Farajnia, S., Alikhani, M.Y., Ghotaslou, R., Naghili, B. and Nakhlband, A. (2009). Causative Agents and
Antimicrobial Susceptibilities of Urinary Tract Infections in the Northwest of Iran. International Journal of
Infectious Diseases, 13(2), 140-144.

Iyad, A.E., Mohammad, E.S., Abdel, M.A. and Fadel, A.S. (2009). Prevalence of Chlamydia Trachomatis among
Women Attending Gynecology and Infertility Clinics in Gaza, Palestine. International Journal of Infectious
Diseases, 13, 334-341.

Johnson, B, Stephen, B.M, Joseph, N, Asiphas, O, Musa K and Taseera K. (2021). Prevalence and Bacteriology
of Culture-Positive Urinary Tract Infection among Pregnant Women with Suspected Urinary Tract Infection
at Mbarara Regional Referral Hospital, South-Western Uganda. BMC Pregnancy and Childbirth, 21(2021),
159-167. https://doi.org/10.1186/s12884-021-03641-8

Jombo, G.T., Ayilara, A.O., Bello, K., Dakum, N.K. and Enenebeaku, M.N. (2005). Antimicrobial Susceptibility
Profiles of Uropathogenic Bacterial Isolates from Community—and Hospital—Acquired Urinary Tract
Infections in Yobe State, Nigeria. Journal of Medical Laboratory Sciences, 14(2), 54-60.

Jombo, G.T., Egah, D.Z., Banwat, E.B. and Ayeni, J.A. (2006). Nosocomial and Community Acquired Urinary
Tract Infections at a Teaching Hospital in North Central Nigeria: Findings from a Study of 12,458 Urine
Samples. Nigerian Journal of Medicine, 15(3), 230-236.

Jombo, G.T., Emanghe, U.E., Amefule, E.N. and Damen, J.G. (2011). Urinary Tract Infections at a Nigerian
University Hospital: Causes, Patterns and Antimicrobial Susceptibility Profile. Journal of Microbiology and
Antimicrobials, 3(6), 153-159.

Kolawole, A.S., Kolawole, O.M., Kandaki-Olukemi, Y.T., Babatunde, S.K., Durowade, K.A. and Kolawole, C.F.
(2009). Prevalence of Urinary Tract Infections among Patients Attending Dalhatu Araf Specialist Hospital,
Lafia, Nasarawa State, Nigeria. International Journal of Medecine and Medical Sciences, 1(5), 163-167.

Krumperman, P.H. (1983). Multiple Antibiotics Resistance Indexing of E. coli to Identify High Risks Sources of
Faecal Contamination of Foods. Applied and Environmental Microbiology, 46(1), 165-170.

Kulkarni, S.G., Talib, S.H. and Amit Kale, M.N. (2014). Profile of Urinary Tract Infection in Indwelling
Catheterized. Journal of Diagnostic Medical Science, 13(4), 132-138.

Maki, D.G., Knasinski, U. and Tambyah, P.A. (2000). Risk Factors for CAUTI: A Prospective Study Showing
the Minimal Effect of Catheter Care Violations on the Risk of CAUTI. Infectious Control Hospital Epidemiology,
21, 165.

Naing, L., Winn, T. and Rusli, B.N. (2006). Practical Issues in Calculating the Sample Size for Prevalence
Studies. Archives of Orofacial Sciences, 1, 9-14.

Nwadioha, S.I., Nwokedi, E.E., Jombo, G.T.A., Kashibu, E. and Alao, O.O. (2010). Antibiotics Susceptibility
Pattern of Uropathogenic Bacterial Isolates from Community—and Hospital-Acquired Urinary Tract
Infections in a Nigerian Tertiary Hospital. The International Journal of Infectious Diseases, 8(1), 1-4.

Oluremi, B., Idowu, A. and Olaniyi, J. (2011). Antibiotic Susceptibility of Common Bacterial Pathogens in
Urinary Tract Infections in a Teaching Hospital in South-Western Nigeria. African Journal of Microbiology
Resource, 5(22), 3658-3663.



Page 59 of 59Raji M. I. O. and Umar M. / Afr.J.Pharm.Sci. 4(1) (2024) 48-59

Orji, O., Dlamini, Z. and Wise, A.J. (2022). Urinary Bacterial Profile and Antibiotic Susceptibility Pattern
among Pregnant Women in Rahima Moosa Mother and Child Hospital, Johannesburg. S Afr J Infect Dis.,
37(1), a343. https://doi.org/10.4102/sajid.v37i1.343

Platt, R., Polk, B.F., Murdock, B. and Rosner, B. (1986). Risk Factors for Nosocomial Urinary Tract Infection.
American Journal of Epidemiology, 124(6), 977-985.

Sabir, S., Anjum, A.A., Ijaz, T., Ali, M.A. Khan, M.R. and Nawaz, M. (2014). Isolation and Antibiotic
Susceptibility of E. coli from Urinary Tract Infection in a Tertiary Care Hospital. Pakistan Journal of Medical
Sciences, 30(2), 389-392.

Sadiq, G.U., Salawu, O.A. and Odutola, A.A. (2006). Therapeutic Management of Urinary Tract Infections
(UTI): A Retrospective Study in Two Teaching Hospitals in Nigeria. Nigerian Journal of Pharmaceutical
Research, 5(1), 53564.

Saleh, A.A., Syed, S.A., Moniruzzaman, A., Abu, N. and Ruhul, A.M. (2009). Changing Trends in Uropathogens
and their Antimicrobial Sensitivity Pattern. Bangladesh Journal of Medical Microbiology, 3(1), 9-12.

Tambyah, P.A. and Maki, D.G. (2000). Catheter-Associated Urinary Tract Infection is Rarely Symptomatic: A
Prospective Study of 1497 Catheterized Patients. Archive of Internal Medicine, 160(5), 678-682.

Vergidis, P. and Patel, R. (2012). Novel Approaches to the Diagnosis, Prevention, and Treatment of Medical
Device-Associated Infections. Infectious Diseases and Clinics of North America, 26(1), 173-86.

Vicar, E.K, Acquah, S.E.K, Wallana, W, Kuugbee, E.D, Osbutey, E.K, Aidoo, A. et al. (2023). Urinary Tract
Infection and Associated Factors among Pregnant Women Receiving Antenatal Care at a Primary Health
Care facility in the Northern Region of Ghana. International Journal of Microbiology, e3727265. https://
doi.org/10.1155/2023/3727265

WHO. (2002). Prevention of Hospital-Acquired Infections: A Practical Guide. 2nd Edition, WHO, Geneva.
http://www.who.int/csr/resources/publications/whocdscsreph200212.pdf

Zarb, P., Coignard, B., Griskeviciene, J., Muller, A., Vankerckhoven, V., Weist, K., Goossens, H. and Suetens, C.
(2012). The European Centre for Disease Prevention and Control (ECDC) Pilot Point Prevalence Survey of
Healthcare-Associated Infections and Antimicrobial Use. European Surveillance, 17(46), 1-16.

Cite this article as: Raji M. I. O. and Umar M. (2024). Prevalence and Susceptibility of Urinary Tract Infections’
Bacteria in Catheterized Patients to Commonly Used Antibiotics. African Journal of Pharmaceutical Sciences,
4(1), 48-59. doi: 10.51483/AFJPS.4.1.2024.48-59.


	Title and Authors
	Abstract
	1. Introduction
	2. Materials and Methods
	2.1. Sample Size Determination
	2.2. Ethical Consideration
	2.3. Sample Collection
	2.4. Sample Analyses
	2.5. Macroscopy
	2.6. Microscopy
	2.7. Wet Preparation
	2.8. Culture
	2.9. Preliminary Identification
	2.10. Cultural Characterization
	2.11. Gram Staining
	2.12. Biochemical Tests
	2.13. Oxidase Test
	2.14. Antibiotic Susceptibility Testing
	2.15. Preparation of Barium Sulphate Standard (McFarland 0.5)
	2.16. Inoculum Preparation
	2.17. Performing the Disk Diffusion Test
	2.18. Statistical Analysis

	3. Results and Discussion
	4. Conclusion
	Conflicts of Interest
	References
	Cite this article as



