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Urinary Tract Infection.

Urinary tract infections (UTIs) are a severe public health problem caused by a
range of pathogens. The aims of the study were to investigate the prevalence of
urinary tract infection and to see the pattern of Ciprofloxacin and Gentamycin
susceptibility against uropathogens in Benghazi city. The study took place between
2021 April and October 2021. In-vitro antibacterial activity and resistance patterns
of these two well-known antibiotics were studied and compared using the disk
diffusion method. Laboratory reports and clinical data of patients with a positive
urine culture (>105 CFU/mL) were included in the study. Ciprofloxacin and
gentamycin were tested against fourteen common bacterial pathogens, isolated
from clinical samples of patients from Benghazi city Libya. A total of isolates were
detected in 264 (75.4%) samples. Out of these, 75.4% were female and 24.6% were
male. The majority of the study participants were in the age range of between 36-53
years (33.7%). The Increased bacterial resistance to ciprofloxacin has been shown.
Most strains of E. coli and Staph aureus were resistant to ciprofloxacin and
sensitive to gentamycin thereby showing that gentamycin is more effective than
ciprofloxacin. This study showed that E. coli followed by staph aureus and K.
pneumonia were the predominant uropathogen of UTlIs in this geographical area.
Most of the uropathogens were susceptible to Ciprofloxacin. The results showed
that there is an alarming subject of resistance to Gentamicin against UTI patients in
this area. Clinicians should be aware of the existing data and treat patients
according to susceptibility patterns.

1 Introduction

Urinary tract infections (UTI) are among the most
frequent bacterial infections affecting people both in the
community and in hospitals. (Laupland et al., 2007) it is

estimated that about 150 million people are diagnosed
with UTI worldwide per annum. (Gupta et al., 2001)
The problem of antibiotic resistance is severe in Libya.
(Khalifa et al., 1993) A recent World Health
Organization (WHO) report on antimicrobial resistance
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(AMR) surveillance specified nine bacteria of
international concern which are responsible for some of
the most common infections in community and hospital
settings (WHO, 2014). Escherichia coli, the pathogen
most often implicated in UTIs, is one of the nine. In all
six WHO regions (Africa, Americas, Eastern
Mediterranean, European, South-East Asia and Western
Pacific), high rates of antimicrobial resistance have
been observed in this pathogen (WHO, 2014).
Ciprofloxacin belongs to the group of drugs called
fluoroquinolones. Ciprofloxacin the most commonly
prescribed fluoroquinolone for UTIs because it is
available in oral and intravenous preparations.
(Schaeffer, 2007) It is well absorbed from the
gastrointestinal tract after oral administration. It also
has a documented safety profile, broad Gram-negative
organism coverage and high urinary excretion rate.
(Schaeffer, 2007) During the last decade, the resistance
rate of E. coli to fluoroquinolones such as ciprofloxacin
has increased. (Mcquiston et al., 2013) Gentamicin
Antibiotic Class Aminoglycoside. Mechanism of
Action is the Inhibition of protein biosynthesis by
irreversible binding of the aminoglycoside to the
bacterial ribosome 30S subunit. (Wurtz R et al,. 1997)
It was established through many studies that gentamicin
produces oxidative stress in different cell types of the
body accompanied with direct gonad toxic effect.
(Sweileh, 2009; Denamur et al., 2011; Sobel, 2014).
Aims of the study were to investigate the prevalence of
urinary tract infection and to see the pattern of
Ciprofloxacin and Gentamycin susceptibility against
uropathogens in Benghazi city.

2 Materials and Methods

2.1 Study Area

The study was conducted at the Microbiology
Department of Al saleem Medical Laboratory,
Benghazi between 2021 April and October 2021. A
total of 264 samples were included in this study.

2.2 Sample Collections

Urine specimens were collected from patients attending
the al saleem Medical Laboratory. Urine was collected
from patients into a sterile clean wide-mouth container.
Upon collection, immediately urine was conveyed to
the Microbiology Department.

2.1 Culture

Urine specimens were cultured within one hour of
specimen collection on blood agar, MacConkey agar
and CLED plate. They then incubated aerobically at
370C for 24-48 h, whereas chocolate agar cultures were
incubated at a 5% CO2 candle jar. (Denamur et al.,
2011; Sobel, 2014). A culture that grew >105 units
(CFU/mL) was considered significant bacteriuria.

2.4 ldentification of bacterial isolates

After obtaining the pure strains, Gram-negative rods
were identified with the help of a series of biochemical
tests such as coagulase, catalase, oxidase, indole
production, urease production, Triple sugar iron,
simmons citrate utilization, motility, mannitol Salt agar,
hydrogen  sulphide  production, nitrate/nitrite
production, methyl red and voges Proskeur. (Mcquiston
et al, 2013; (Wurtz et al, 1997; Sweileh, 2009)
Morphologically identical colonies of the suspected
strains were taken from the agar plates and were
suspended in nutrient broth and vortexed. Then, the
suspensions were inoculated into the butt and slant of
the biochemical testing media. The inoculated media
were aerobically incubated at 37°C and after overnight
incubation bacteria were identified following the
standard flow chart. Gram-positive cocci were
determined based on their Gram reaction in catalase
and coagulase tests (Cheesebrough, 2006; Baron et al.,
1994).

2.4.1 Gram’s Stain

The smear was made from the isolate on a clean grease-
free slide and allowed to be air-dried and fixed. The
smear was flooded with crystal violet as a primary stain
and was allowed to stain for 2 minutes and rinsed with
water. A mordant (lugol’s iodine) was flooded, allowed
to stay for 1 minute, and rinsed with water. Decolorize
rapidly (few seconds) with acetone-alcohol. Wash
immediately with clean water A smear was then
inundated with secondary stain (neutral red) and was
allowed to stain for 2 minutes and then rinsed in water
and allowed to air dry. (Oladeinde et al., 2011).

2.4.2 Coagulase Test

Staphylococcus spp were further tested for the
production of free coagulase enzyme using tube
coagulase test. Coagulase test, a drop of plasma was
placed on a clean dried slide. A drop of saline was
placed next to the drop of plasma as a control. A
portion of the isolated colonies was mixed in each drop
with a loop, starting with the saline until a smooth
suspension was obtained. Then, the suspension was
mixed well and rocked gently for 5-10 seconds.
(Eltahawy and Khalaf 1988).

2.4.3 Oxidase Test

A piece of filter paper was moisture with a
substrate (1% tetramethyle -p-phenylene -diamine
dihydrochloride). A wooden stick was used to remove a
small portion of bacterial colony and streak across the
wetted filter paper streaked area on wetted filter paper
was observed for the color change to deep blue.
(Oladeinde et al., 2011).
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2.4.4 Dnase Test

Using a sterile loop, test and control organisms (ATCC
2923) were spot-inoculated and incubated at 35-37
overnight. The surface of the plate was covered with
Imol/ml hydrochloric acid solution and excess was
tipped off. Clearing around each colony was observed
within 5 minutes of adding the acid. (Oladeinde et al.,
2011)

2.4.5 Analytical Profile Index (API) 20e Test

5ml ample of API Na cl, 0.85% medium, was opened.
A single well- isolated colony from an isolation plate
was removed using a pipette. It was carefully
emulsified in 5ml ample of API Na cl 0.85% to obtain a
homogeneous bacterial suspension. Using the same
pipette, both tube and cupule of the test CIT, VP and
GEL were full with the bacterial suspension.
Anaerobiosis was created in ADH, LDC, ODC, H2S,
and URE tests by overlaying mineral oil. The
incubation box was closed and incubated at 36° C for
24 hours (Eltahawy and Khalaf 1988).

2.4.6 Urease Test

The surface of the urea slant agar was streaked with a
portion of well-isolated colonies. The slanted cap was
left on the loose and incubated at 35°C for 18-24 hours.
(Oladeinde et al., 2011).

2.4.7 Carbohydrate Utilization Test

0.1ml of a heavy saline suspension of the test organism
was added to each of the four tubes containing glucose,
lactose, maltose and sucrose carbohydrate disk and no
to the fifth tube and was incubated at 37°C for 5 hours.
It was examined at 30-minute intervals for up to 5
hours from red to yellow indicating carbohydrate
utilization (Hummers et al., 2005).

2.4.8 Citrate Utilization Test

The surface of the Simmons citrate agar slant was
streaked with a portion of a well-isolated colony. The
slant cap was left on loosely and was incubated at 35°C
for 18-24 hours. (Eltahawy and Khalaf 1988).

2.5 Antibiotic Susceptibility

Antibiotic susceptibility testing was done for the
bacterial isolates identified from urine cultures with
significant bacteriuria using the Kirby-Bauer disk
diffusion method. (Bauer, 1966). The procedure for
antimicrobial susceptibility testing is as follows:
Briefly, 4-6 morphologically identical colonies of
bacteria from pure cultures were collected with an
inoculating loop and transferred into a tube containing
5 mL of nutrient broth, then mixed gently until a
homogenous suspension was formed, and incubated
at 37°C. Using a sterile nontoxic dry cotton swab, a
sample of the standardized inoculums (turbidity was
adjusted to obtain confluent growth) was taken and

streaked on the entire surface of the dried Mueller—
Hinton agar plate three times, turning the plate at 60°
angle between each streaking to ensure even
distribution. The inoculums were allowed to dry for 5-
15 minutes with the lid in place. Using sterile forceps,
the selected antibiotics disks were applied to the plates
at a distance of 15 mm away from the edge and 24 mm
apart from each other. After incubating the plates at
37°C for 24 hours, the diameters of the zone of
bacterial growth inhibition around the disks were
measured to the nearest millimetre. The susceptibility
or resistance to the agent in each disk was determined,
and the isolates were classified as sensitive (S),
intermediate (1), or resistant (R) according to the
standardized table. A ruler's zone of inhibition was
measured in mm. (Donne et al., 2017; CLSI, 2014).
The antibiotics tested were Gentamycin- CN (10ug).
CIP Zone in diameter in mm (MIC) (R<=12, | 13-14,
S>=15) and ciprofloxacin- CIP (5mcg). CN Zone in
diameter in mm (MIC) (R<=15, | 16-20, S>=21).

file:///ID:/F+NA%20U%202021/cip,cn,f,na/Gentamicin.

Statistical Analysis

The data was analyzed using SPSS programs version
20.

3 Results

A total of 264 (100.0%) urine samples were positive in
2021 (April-October) in the selected area.

3.1 Distribution table of Urinary Tract Infection (UTI)
patients by genders

Isolates were detected in 264 (75.4%) samples. Out of
these, 199 (75.4%) were female and 65 (24.6%) were
male.

Table (1). Distribution table of Urinary Tract Infection (UTI)
patients by genders

Gender Frequency Percent

Female 199 75.4
Male 65 24.6
Total 264 100.0

3.2 Distribution of the Cases by Age Group

Urinary tract infection and its association with age are
presented in Table 2. Males aged 36-53 years old had a
somewhat high prevalence (89/264:33.7%) of urinary
tract infections. In the age group 72-89 years (n=23),
the incidence of urinary tract infection is somewhat
reduced to (8.7%).
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Table (2). Distribution of the cases by age group.

Table (4). Prevalence of urinary tract infection among tested
patients in relation to the month.

Age Frequency Percent
0-17 33 125
18-35 85 322
36-53 89 33.7
54-71 34 12.9
72-89 23 8.7
Total 264 100.0

3.3 Distribution of Isolates in Clinical Specimens
Collected from Patients

In the present study, Enterobacteraeae 65.1% was the
most predominant 65.1% isolates. Escherichia coli spp
(41.7%) and Staph aureus (15.9%) were the
predominant organisms isolated from the study
subjects. The other bacterial isolates include Klebseilla
pneumonia (9.8%), Klebsiella Spp (6.8%), Strep
agalactia (5.7%), Strep pyogen (4.9%), strep
pneumonia  (4.2%), Staph saprophyticus and
Pseudomonas aeruginosa (2.3%) equally, Enterobacter
spp and proteus spp (1.5%) equally, Acinetobacter spp
(1.1%), and Citrobacter spp (0.4%) as indicated in
Table 3.

Table (3). Distributions of Isolates in Clinical Specimens
Collected from Patients.

Months Frequency Percent
April 39 14.8
May 86 32.6
June 59 22.3
July 8 3.0

August 30 114

September 41 155

October 1 4

Total 264 100.0

3.5 Gender Distribution by Months

According to gender, the most UTIs was recorded in
May (25.3%) followed by June (17.4%) in females.
While in the males, the most UTIs were recorded in
May (7.1%) followed by June and August (4.9%)
equally.

Table (5). Gender distribution by months

Bacteria Frequency | Percent Gender
E. coli spp 110 417 Months Female Male Total
April 30 9 39
Staph aureus 42 15.9 prt
- - May 67 19 86
Klebsiella pneumonia 26 9.8 June 6 13 59
Klebsiella spp 18 6.8 July 6 2 )
Strep agalactia 15 5.7 August 17 13 30
Strep pyogen 13 4.9 September 33 8 41
Strep pneumonia 11 4.2 November 0 1 1
Pseudomonas aeruginosa 6 2.3 Total 199 65 264
Staph saprophyticus 6 2.3 ]
ph saprophyt 3.6 Prevalence of Different Uropathogens Among
Enterococcus spp > 19 Male and Female Patients. *
Enterobacter spp 4 15
Proteus spp 4 15 In .thIS study, the urinary tract |nfect|on_s of female
- patients (199) were more prone to male patients (65). In
Acinetobacter spp 3 11 females, the most predominant uropathogen were E.
Citrobacter spp 1 4 coli 91 (34.4%) followed by Staph aureus 26 (9.8%)
Total 264 100.0 and Klebsiella pneumonia 23 (8.7%). In the male, the

3.4 Prevalence of Urinary Tract Infection Among
Tested Patients in Relation to Month

May (32.6%) was the most month in our study in
which UTI cases were recorded followed by June
(22.3%) and September (15.5%).

most prevalent uropathogens were E. coli 19 (7.1%)
followed by Staph aureus 16 (6%) and Strep
pneumonia 8 (3%). The study noted that] male patients
were more infected by the entire isolated organism
except organism Enterococcus spp.
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Table (6). Prevalence of different uropathogens among male
and female patients.

Table (8). Distribution of isolates by ages.

Age 0-17 | 18-35 | 36-53 |54-71 | 72-89 | Total
Gender :
Uropathogen Female Male Total Acinetobacter spp 0 ! 2 0 0 3
E. coli spp 01 19 110 Citrobacter spp 0 0 1 0 0 1
Staph aureus 26 16 42 E.coli Spp 18 33 29 18 12 110
Klebsiella pneumonia 23 3 26 Enterobacter spp 0] 1 3 0 0 | 4
Klebsiella spp 16 2 18 Enterococcus spp 0 2 2 1 0 5
Strep agalactia 10 5 15 Klebsiellaspp 2 | 7 4 1 4 | 18
Strep pyogen 9 4 13 Klebsiella pneumonia | 6 8 5 4 3 | 26
Strep pneumonia 3 8 11 Pseudomonas aeruginosa| 0 1 4 0 1 6
Pseudomonas aeruginosa 5 1 6 Proteus spp 0 1 3 0 0 4
Staph saprophyticus 4 2 6 Staph aureus 6 15 16 4 1 42
Enterococcus spp 3 2 > Staph saprophytics 1 3 1 1 0 6
Enterobacter spp 4 0 4 -
Strep agalactia 0 6 6 1 2 15
Proteus spp 3 1 4 :
Acinetobacter spp 1 5 3 Strep pneumonia 0 7 1 0] 11
Citrobacter spp 1 0 1 Strep pyogen 0 4 6 8 0 13
Total 199 65 264 Total 33 | 8 89 34 | 23 | 264

3.7 Distribution of Different Age Groups of UTI
Patients by Months

36-53 was the most age group of UTI patients recorded
in the present study, and it recorded the most frequent
cases in May.

Table (7). Distribution of different age groups of UTI
patients by months.

3.9 Distribution of Susceptibility Pattern of
Gentamicin Against Uropathogens by Months

The bacteria showed the most resistance to Gentamycin
in May, while the most sensitive isolates were recorded

in May.

Table (9). Susceptibility pattern of Gentamicin against

uropathogens.
Age Month/Susceptibility Gentamycin
Month 0-17 | 18-35 | 36-53 | 54-71 | 72-89 | Total Miss | Intermediate | Resistant | Sensitive | Total
April 10 6 9 6 8 39 April 2 5 8 24 39
May 13 28 29 12 4 86 May 42 8 8 28 86
June 5 24 15 9 6 59 June 36 3 10 10 59
July 0 4 4 0 0 8 July 3 0 1 4 8
August | 1 9 16 3 1 30 August 19 1 6 4 30
September| 4 | 14 | 15 | 4 4 | @ September 81 4 5 S
October 0 0 1 0 0 1 October 0 0 ! 0 !
Total 133 21 39 71 264
Total 33 85 89 34 23 264

3.10 Antibiotic  Sensitivity, Resistance and

3.8 Distribution of Isolates by Ages

The most isolated age group from which E. coli was
among 18-38 (12.5%), followed by 36-53 (10.9%),
followed by 0-7 and 54-71 (6.4%) equally and the least
isolated were at 72-18 (4.5%).

Intermediate Sensitivity of Bacteria Isolated from
Urine Culture to Gentamycin.

The susceptibility patterns of the bacterial isolates to
Gentamycin antibiotic are presented in Table 5. From
the results, 26.9% of isolates were most sensitive to
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Gentamycin. Percentage resistance of isolates to
Gentamycin antibiotics was 14.8%. The activity of
Gentamycin against the isolates was somewhat
acceptable.

Table (10). Antibiotic sensitivity, resistance and intermediate
sensitivity of bacteria isolated from urine culture to
Gentamycin.

Ciprofloxacin
Susceptibility Frequency Percent
Miss 34 12.9
Intermediate 31 117
Resistant 96 36.4
Sensitive 103 39.0
Total 264 100.0

Gentamycin
Susceptibility patterns Frequency Percent
Miss 133 50.4
Intermediate 21 8.0
Resistant 39 14.8
Sensitive 71 26.9
Total 264 100.0

3.11 Distribution of Susceptibility Pattern of
Ciprofloxacin Against Uropathogens by Months

Table (11). Susceptibility pattern of Ciprofloxacin against
uropathogens

3.13 Sensitivity of Gram Positive and Gram
Negative Organism Groups to Ciprofloxacin

The Ciprofloxacin antibiotic has sensitive against
almost all of the isolates, E. coli (17%), staph aureus
(4.9%), Klebsiella pneumonia (4.1%). Ciprofloxacin
exhibited good antibacterial activity against
Escherichia coli more than Gentamycin, but these
activities to both of them were also not 100%.

Table (13). Sensitivity of gram positive and gram negative
organism groups to Ciprofloxacin

Ciprofloxacin

Ciprofloxacin
Month Miss | R S Total

April 5 4 16 14 39
May 5 8 33 40 86
June 12 7 23 17 59

July 4 3 1 0 8
August 6 2 9 13 30
September 2 7 14 18 41

October 0 0 0 1 1
Total 34 31 96 103 264

Note: R: Resistant; I: Intermediate; S: Sensitive.

3.12 Antibiotic  sensitivity, resistance and
intermediate sensitivity of bacteria isolated from
urine culture to Ciprofloxacin.

The susceptibility patterns of the bacterial isolates to
Ciprofloxacin antibiotic are presented in Table 6. From
the results, 39% of isolates were most sensitive to
Ciprofloxacin. Percentage resistance of isolates to
Ciprofloxacin antibiotics was 36.4%, the activity
against the isolates was also somewhat acceptable.

Table (12). Antibiotic sensitivity, resistance and intermediate
sensitivity of bacteria isolated from urine culture to
Ciprofloxacin.

Bacteria Miss | Intermediate [Resistant |Sensitive | Total
Acinetobacter spp 0 0 1 2 3
Citrobacter spp 0 0 1 0 1
E. coli spp 17 13 35 45 110
Enterobacter spp 0 0 1 3 4
Enterococcus spp 2 0 1 2 5
Klebsiella spp 0 2 9 7 18
Klebsiella pneumonia| 2 7 6 11 26
e L
Proteus spp 0 2 0 2 4
Staph aureus 5 4 20 13 42
Staph saprophytics 2 0 2 2 6
Strep agalactia 4 0 3 8 15
Strep pneumonia 0 1 8 2 11
Strep pyogen 2 1 8 2 13
Total 34 31 96 103 264

3.14 Sensitivity of Gram Positive and Gram Negative
Organism Groups to Gentamycin

The Gentamycin antibiotic has sensitive against almost
all of the isolates, E. coli (13.2%), staph aureus (5.3%),
Enterobacter spp (6%), Klebsiella pneumonia (1.8%).
Gentamycin  has  antibacterial ~ activity against
Escherichia coli but this activity is not 100%
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Table (14). Sensitivity of gram positive and gram negative organism groups to Gentamycin.

Gentamycin
Bacteria Miss Intermediate Resistant Sensitive Total
Acinetobacter spp 2 1 0 0 3
Citrobacter spp 1 0 0 0 1
E. coli spp 51 9 15 35 110
Enterobacter spp 1 0 1 2 4
Enterococcus spp 1 0 2 2 5
Klebsiella spp 12 2 2 2 18
Klebsiella pneumonia 15 2 4 5 26
Pseudomonas aeruginosa 3 1 1 1 6
Proteus spp 3 0 1 0
Staph aureus 20 2 6 14 42
Staph saprophytics 2 0 1 3 6
Strep agalactia 7 0 5 3 15
Strep pneumonia 8 1 1 1 11
Strep pyogen 7 3 0 3 13
Total 133 21 39 71 264
3.15 Distribution of Isolates by Months
The highest isolation of E. coli was in May, followed by June.
Table (15). Distribution of isolates by months.
Month
Bacteria April may June July August September October Total
Acinetobacter spp 1 0 0 0 0 2 0 3
Citrobacter spp 0 1 0 0 0 0 0 1
E. coli spp 20 41 30 0 5 14 0 110
Enterobacter spp 0 2 0 0 0 2 0 4
Enterococcus spp 0 0 4 0 0 1 0 5
Klebsiella spp 1 6 7 0 2 2 0 18
Klebsiella pneumonia 4 8 5 1 3 5 0 26
Pseudomonas aeruginosa 2 3 0 0 0 1 0
Proteus spp 0 1 0 0 1 2 0
Staph aureus 5 12 7 3 10 4 1 42
Staph saprophytics 0 4 0 0 2 0 0 6
Strep agalactia 2 3 1 1 5 3 0 15
Strep pneumonia 1 3 4 1 2 0 11
Strep pyogen 3 2 1 2 3 0 13
Total 39 86 59 8 30 41 1 264

3.16 Distribution of Susceptibility Patterns of

Isolates to Gentamycin by Sex.

In this study, a total of 264 isolates from urine

specimens were tested

in vitro by the disk

diffusion test to determine the susceptibility of
these bacteria to Ciprofloxacin and Gentamycin.

Isolates that were resistant to Gentamycin were
observed in females more than males.
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Table (16). Distribution of susceptibility patterns of isolates
to Gentamycin by sex.

Gentamycin
Susceptibility | Miss |[Intermediate |Resistant|Sensitive | Total
pattern
Female 100 18 27 54 199
Male 33 3 12 17 65
Total 133 21 39 71 264

3.17 Distribution of Susceptibility Patterns of
Isolates to Ciprofloxacin by Sex.

Isolates were resistant to Ciprofloxacin also was
observed in females more than males.

Table (17). Distribution of susceptibility patterns of isolates
to Gentamycin by sex.

Ciprofloxacin

Susceptibility
patterns Miss |Intermediate |Resistant |Sensitive| Total
Female 30 22 66 81 199
Male 4 9 30 22 65
Total 34 31 96 103 264

4 Discussion

Urinary tract infections are primarily caused by gram-
negative bacteria, but gram-positive pathogens may
also be involved. More than 95% of uncomplicated
UTIs are monobacterial. The most common pathogen
for basic UTIs is E. coli (75%-95%), followed by
Klebsiella pneumoniae, Staphylococcus
saprophyticus, Enterococcus faecalis, group B
streptococci, and Proteus mirabilis. Sobel, 2014).

This study aimed to determine the causative bacterial
agent of urinary tract infection among different groups
in Alsaleem Medical Laboratory, Benghazi. Bacterial
pathogens were isolated from 75.4% of the requested
urine culture. The overall prevalence of UTI was 75.4%
in this study. This was similar to the prevalence of UTI
reported from Das RN et al isolation rate was 71.6%,
(Das et al., 2006) and Latika et al 76.29%. Other
studies done in Karnataka, western India, and South
India reported 71.72%, 76.2 and 71.72%, respectively.
(Latika et al., 2015; Razak and Gurushantappa 2012).

The selection of empiric antibiotics for UTlIs should be
based on the severity of the infection and local
susceptibility patterns. When antibiotics are indicated,
short courses are effective for uncomplicated UTIs,
especially cystitis, and otherwise healthy women.

The common of patients with UTIs were females in the
current study. This is expected and is likely the result of
the anatomy of the female urinary tract compared to

their male counterparts, particularly the shorter female
urethra and closer proximity to the anus. (Hummers et
al., 2005).

This finding is in line with previous in multiple
countries, (Oladeinde et al., 2011; Bitew et al., 2017,
Alanazi et al., 2018; Al Yousef et al., 2016) where E.
coli was identified as the primary causative bacterium
of UTls, followed by Staph aureus and Klebseilla
pneumonia, (Al Yousef et al., 2016; Al-Harthi and Al-
Fifi 2008; Carlos et al., 2007; Abir et al., 2021 ) which
correlates with findings from another study in Iran
which revealed that uropathogens with a predominance
of Escherichia coli (38%) and Staphylococcus spp
(35%). (Mihankhah et al., 2017).

As we expected, Escherichia coli was by far the most
frequent pathogen isolated in the medical centers
evaluated and is probably the most frequent pathogen
causing UTlIs in Latin American hospitals. (Abir et al.,
2021; Sader et al., 1999).

Antibiotic resistance is common in developing
countries such as Libya, where drugs are available
freely without prescription. An antibiotic stewardship
program could provide educational programs and
cascade the reporting of antibiotic susceptibility results
as effective strategies to improve antibiotic prescribing
behavior. The drug susceptibility profile of Gram-
negative and Gram-positive bacteria tested in the
present study was variable. Ciprofloxacin is the most
commonly used antibacterial drug in treating
community-acquired UTIs. (Hryniewicz et al., 2001)
Gram negative organisms, particularly E. coli are
commonly associated with UTI in children in
developing countries. (Carlos et al., 2007; Jeena et al.,
1995; Jeena et al., 1996; Kala and Jacobs 1992; Rabasa
and Shattima 2005).

Our investigator was showed, 6.4% of E. coli was
isolated from patients their ages between 0-17. More
than half of the Escherichia coli and K. pneumonia
isolates were resistant to ciprofloxacin followed by
gentamycin in the current study. E. coli and Klebsiella
pneumonia were resistance to the fluoroguinolones
(Ciprofloxacin) were observed for 13.2 % - 3.4 %
respectively, while they were resistant to the
Aminoglycosid (gentamycin) was observed for 5.6% -
1.5%. Escherichia coli are also a significant cause of
other kinds of nosocomial infections. (Sader et al.,
1998; Pfaller et al., 1998) In addition to Escherichia
coli, fluoroguinolone resistance was also high among
other species, and cross-resistance to newer compounds
was very common. The increasing fluoroguinolone
resistance documented in this study may, due to the
extensive use of fluoroquinolones, ultimately risk and
the use of this important class of antibiotics in the
region. However, further epidemiologic studies are
necessary to improve our understanding of this
problem.
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The fluoroquinolones (Ciprofloxacin) was effective
against many strains more than aminoglycosides
(gentamicin), with 14.8%. Similar findings were seen
in studies by (Abir et al., 2021; Butler et al., 2015),
who concluded that the organisms exhibited utmost
resistance (80.00%) against Ciprofloxacin.

This study matches results reported by (Khalifa et al.,
1993) who revealed that Ciprofloxacin was the most
effective antimicrobial agent. Therefore, we observed a
higher frequency of ciprofloxacin-sensitive in E. coli
(17%) when compared to Klebsiella pneumonia (4.1%).
(Falagas et al., 2010).

Additionally, 13.2% of the E. coli was resistant to
ciprofloxacin. Although with a different methodology,
the present study demonstrated similar E. coli
resistance rates compared to the Hummers-Pradier
clinical study. (Carlos et al., 2007; Hummers et al.,
2005).

The results of this study agreed with other studies that
dictated that uropathogens are always predictable and
E. coli are the leading causes, besides other common
Gram negative organisms as Klebsiella, Enterobacter,
Proteus and Citrobacter species (Sahm et al., 2001).
All isolated bacteria in this study belonged to
Enterobacteriaceae that can live in the digestive tract,
rectum, and vagina or around the urethra. Infection
occurs when these bacteria enter the normally sterile
urinary system and multiply (Patterson and Andriole
1987). Similarly, Enterobacteriaceae is the predominant
(78.7%) isolates, of which E. coli was the most (64.0%)
common organisms followed by Klebsiella species
(17.9%) (Mohammed et al., 2016; Thakur et al., 2013)
and P. aeruginosa (2.3%), Acinetobacter baumannii
and Proteus species are very often isolated in hospitals
(Rampure, 2013)

The gram-negative bacteria were the most common
isolates in the current study, obtained in the present
study was different in rates with other reports from
different areas. (Mohammed et al., 2016; Guermazi et
al., 2018; Salim et al., 2017; Mostafa et al., 2016)
Gram-positive bacteria were Staphylococcus aureus 42
(15.9%) followed by Strep agalactia 15 (5.7%) of the
isolate’s strains.

Gentamicin is an antibiotic widely used in Australian
hospitals. It is known to lawyers due to its damage to
the apparatus inside the kidney (nephrotoxicity).
(Sweileh, 2009) In general, the broad-spectrum
ciprofloxacin was the antibiotic with the highest
activities, followed by Gentamycin in the present study.

This study detected the dominance of Escherichia coli
spp (41.7%) and Klebsiella pneumonia (9.8%) (Table
2), which was almost identical compared with other
research in Libya and other countries. In Northwest
Libya, Abujnah et al. have found a predominance of
Escherichia coli (56%) and Klebsiella pneumonia
(19%). Escherichia coli spp (41.7%) followed by

Klebseilla pneumonia (9.8%). In another study in
Messalata, Libya, Mahammed et al, have reported the
predominance of Escherichia coli (56%) and Klebsiella
pneumonia (17%). (Mohammed et al., 2016) In
Southern Tunisia, the authors have found Escherichia
coli (68%) and Klebsiella pneumonia (13%) as
predominance uropathogens among patients of UTIs.
(Guermazi et al., 2018) A study in Iran has reported
uropathogens with a predominance of Escherichia coli
(38%) and Staphylococcus spp (35%). (Mihankhah et
al., 2017) Staph aureus (15.9%) and Strep agalactia
(5.7%) were the most dominant Gram positive
uropathogen isolated in our study. Unlike in other
studies which isolated coagulase-negative
Staphylococcus and Enterococcus as the most dominant
Gram-positive uropathogen. (Ayoyi et al., 2017,
Okonko et al., 2009).

Our study also showed a high prevalence of UTI in
females than males 199 (75.4%) and 65 (24.6%),
respectively. This correlates with findings from other
studies that revealed that UTI frequency is more
significant in females than males. (Gilbert et al., 2018;
Prakash and Saxena 2013).

This result also agrees with what was previously
reported by Mahmoud and colleagues in 2016. Many
other researchers have also reported similar findings.
(Butler et al., 2015; Foxman, 2014) The reason behind
this high prevalence of UTI in females is due to the
proximity of the urethral meatus to the anus, shorter
urethra, sexual intercourse, incontinence, and bad toilet.
(Nili and Asasi 2002).

The drug susceptibility profile of Gram-negative and
Gram-positive bacteria tested in the present study was
variable. For instance, increased bacterial resistance to
ciprofloxacin has been shown. This study is opposite to
the results reported by (Guermazi et al., 2018) who
revealed that Ciprofloxacin was the most effective
antimicrobial agent. Therefore, we observed a higher
frequency of ciprofloxacin-resistant in E. coli (57.14%)
when compared to K. pneumoniae (16.67%).

5 Conclusions

In conclusion, the problem of antibiotic resistance is
very serious in Libya and appears to be on the rise.
These results showed that there is a high prevalence of
occurrence of urinary tract infections among patients in
a selected area of Benghazi city. This study finding
showed that E. coli was the predominant uropathogen
was isolated from most samples. Most of the
uropathogens were susceptible to Ciprofloxacin and
seem somewhat appropriate for the empirical
treatments of community-acquired UTI. The results
showed that there is an alarming subject of resistance of
Gentamicin against UTI patients in this area. Clinicians
should be aware of the existing data and treat patients
according to susceptibility patterns. To reduce the risk
of a UTI, it’s best to wipe genitals from front to back
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after using the bathroom, drink plenty of fluids, urinate
before and after sex and get antibiotics.
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