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Urinary tract infections (UT]Is) are one of the most common infections in
hospitals. Studies on the causative agents of UTIs in Libya and their
susceptibility to antimicrobials are few and were mainly carried out in the
two main cities in Libya, Tripoli and Benghazi. The study aims to identify
the Gram-negative bacteria that cause UTIs at Al-Marj Teaching Hospital
as well as determine the antibiotic sensitivity (AST) of the isolated
bacteria. Between March and September 2018, 163 urine samples were
collected from the inpatients at the AL-Marj teaching hospital. The
samples were inoculated onto CLED agar and incubated at 37°C for 24
hours. The phoenix system was used for the identification of bacteria and
AST. Of 163 samples, significant growth was seen in 50 samples (30.6%).
Of them, 27 were Gram-positive and 23 were Gram-negative, which
comprised Escherichia coli 16 (32 %), Klebsiella pneumoniae 6 (12%),
and Citrobacter freundii 1 (2.0%). The percentage of extended spectrum
beta lactamase (ESBL) producers in E. coli and K. pneumoniae was
observed to be 68.7% and 50%, respectively. While carbapenamase
producers were observed to be 6.2% for E. coli and 16.6% for K.
pneumoniae. The highest resistance rates were against Ampicillin
(86.9%), Cephalothin (82.6%), Cefuroxime (73.9%), Cefepime (69.5%),
Ampicillin-Clavulanate, and Ceftriaxone (65.2%), respectively. In
conclusion, E. coli and K. pneumoniae were the most common
microorganisms causing UTIs. The increased prevalence of multi-drug-
resistant organisms limits the available treatment options for infections
caused by these organisms. Therefore, the identification and reporting of
ESBL-producing organisms is crucial for clinical decision-making.
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1. Introduction

Urinary tract infection (UTI) is the most
common infectious disease in clinical practice *.
It can affect various parts of the urinary tract.
Although both males and females are exposed to
the infection, women are more affected due to
their morphology and reproductive physiology
2, It ranges from the presence of bacteria in urine
without symptoms (asymptomatic bacteriuria),
to a wide variety of symptoms ranging from
mild bacteraemia, sepsis, or even death 3. This
problem is spread across all age groups.
However, different factors, including race,
genetic factors, age, gender, sexual activity,
nocturnal enuresis, and circumcision in boys,
may influence the appearance of UTIs .

The major causative organisms responsible for
most UTI cases are bacteria, mainly Gram-
negative species °. Therefore, the pathogens
traditionally associated with UTI are known to
change many of their features, particularly due
to their antimicrobial resistance (AMR)
patterns®.

The increase of AMR in bacterial pathogens is
of worldwide concern; uropathogens are
showing higher rates of resistance, according to
the SENTRY Antimicrobial Surveillance
program. Particularly, the rising prevalence of
AmpC-lactamases and extended spectrum beta
lactamase (ESBL) producing microbes raises
concerns about multidrug resistance ’. Since the
initiation of antimicrobial therapy in UTI is
empirical, a huge need for AMR exists at local,
national and international levels. But this has to
be balanced with the inappropriate usage of
broad-spectrum antibiotics leading to the
emergence of resistant strains  ; therefore the
knowledge of the AMR patterns of common
uropathogens is required °.

This study conducted at Al-Marj teaching
hospital in Libya, aimed to investigate the
bacterial identification and antimicrobial
susceptibility patterns of urinary pathogens
using Phoenix BD.
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2. Methodology

2.1. Study area and data collection

A total of 163 urine samples were collected
from inpatients AL-Marj teaching hospital,
between March 2018 and September 2018. The
samples comprised of 115 midstream urine, 14
suprapubic aspiration and 33 catheter specimens
and one by bag of urine collection. These
samples were directly taken to the laboratory for
standard microbiological analysis.

2.2. lIsolation and identification of
Enterobacteriaceae
After the collection of the samples

(approximately 10 ml) in sterile containers, the
samples were examined within 2 hrs, as
described by Pezzlo et al . A standard
bacteriological loopful (0.01ml) of urine was
directly inoculated and spread over the surface
of sterile agar on a CLED agar plate, then
incubated aerobically at 37°C for 24 hours .

On the second day, if there is pure and
significant bacterial growth, a Gram stain is
applied to know the Gram reaction of the
isolates, and then the isolates were sub-cultured
on blood agar in preparation for their
identification by the Phoenix system. On the
third day and upwards, the BD Phoenix system
for identification (ID) and antimicrobial
susceptibility testing (AST) was used according
to the manufacturer’s recommendations. A
colony of the culture on the blood agar was
taken by swab and mixed with the 1D solution to
match the turbidity of a 0.5 McFarland standard
by using a Crystal Spec nephelometer. Twenty-
five microliters of the mixture were transferred
to an AST bottle, and one drop of ID indicator
was added to the AST tube and mixed gently.
The panel was then loaded into the instrument
within 30 min of inoculation for identification
and antibiotic susceptibility 1213,

2.3. Statistical analysis:

Data were analyzed using SPSS (Statistical
Package for Social Sciences (statistics for
windows, version 23.0. Armonk, NY: IBM
Corp). Descriptive data was compared using
Chi-Square and its alternative Fisher exact test
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were used, and graphs and tables were created
to demonstrate results.

3- Results

Out of the 163 urine specimens examined,
103 (63.6%) were collected from females, while
60 (36.4%) were collected from males. The
specimens were collected from individuals
spanning various age groups, ranging from a
few days old to ninety years old with mean age
of 40 years, as indicated in table 1.

Out of 163 urine samples, 50 samples were
had significant bacterial growth, of them 35

(70%) were from female individuals and 15
(30%) were from male individuals.

The distribution of positive samples based on
age and gender reveals that the age group
associated with sexual activity in females (21-
40 years) exhibited the highest prevalence of
UTIs, as depicted in table 2.

The overall prevalence of the uropathogens was
50 (30.9%), as shown in figure 1.

Table 1. The distribution of samples among different age groups

Age (years)

NO. of samples

Percentage %

<20
21-40
41-60
61-90
Total

50 30.7 %
53 32.5%
29 17.8 %
31 19.0 %
163 100 %

Table 2. Association between gender and presence of significant growth among different ages

Fisher Age Gender Total P value Léilgc%
test , Male Female *
<20 8 4 12 0.0036*
21- 40 1 13 14
41- 60 3 7 10
61-90 4 10 14
Total 15 34 50

Statistically significant of females sexually active age.

Gram
negative
Gram positive  bacilli
cocci 23

Non-
significant
Mixed growth growth
17 11
10.5% 6.8%

Figure 1. Percentages of bacterial growth
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Table 3. Frequency and types of Enterobacteraece isolated from urine culture

Organism NO. of samples Percentage %

E. coli 16 32 %
K. pneumonia 6 12%
C. freundii 1 2%
Total 23 46 %

The majority of the pathogenic microorganisms

isolated in this study belonged to the 4- Discussion

Enterobacteriaceae family. E. coli was

identified as the most common causative agent
of UTlIs 16 (32 %), followed by K. pneumoniae
6 (12 %), and C. freundii 1 (2.0%) as shown in
table 3.

The antimicrobial resistance and sensitivity
profile of the isolated organisms showed that all
the bacterial isolates were resistant against
commonly wused antibiotics. The highest
resistant rate was Ampicillin  88.6%,
Cephalothin  82.6%, Cefepime 69% and
Ampicillin-Clavulanate and ceftriaxone 65%.
While all isolates were found to have less
resistance to Amikacin, Ertapenem, Imipenem,
Nitrofurantoin, and Piperacillin-Tazobactam
with 4.3% each, as shown in figure 2.

There are some cross-resistance and cross-
sensitivity that are nearly complete for
Ciprofloxacin and Levofloxacin.

E. coli were higher resistance which constitute
33 (67.34%) of all isolated bacteria against the
most type of antibiotics (58.85 %) and the
highest resistance was seen among Cephalothin
(87.5%), Ampicillin (81.3%), Cefuroxime
(80.0%), Ceftriaxone (68.8%), Aztreonam
(62.5%), in the other hand K. pneumoniae has
highest resistance to ampicillin  (83.3%),
ampicillin-clavulanate  (83.3%), Aztreonam
(66.7%), as shown in figure 3 and 4. Different
resistant strains of Enterobacteraece were
produced ESBL and carpenamase  where
highest resistance found in strains of E. coli
produced ESBL and carpenamase are 11
(68.75%) and 1 (6.2%) while in K. pneumonia 3
(50%) and 1 (16.6) respectively as shown in
table 4.

21

The emergence and prevalence of multi-drug-
resistant ~ Enterobacteriaceae =~ (MDR-EB)
causing UTIs carriage a significant challenge to
healthcare systems worldwide. The study
analyzed 163 urine specimens, with 50 samples
showing significant bacterial growth. The
prevalence of UTIs was higher in females (70%)
compared to males (30%). The age group
associated with sexual activity in females (21-
40 years) exhibited the highest prevalence of
UTIs. These findings are consistent with
previous studies that have reported higher rates
of UTIs among women and sexually active
individuals 1%°,

The majority of the isolated uropathogens
belonged to the Enterobacteriaceae family,
with E. coli being the most common causative
agent of UTIs (32%), followed by K.
pneumoniae (12%) and C. freundii (2.0%).
These results align with local study in Teaching
Hospital in Zawiya city ¢ and also in Messalata
Central Hospital, Libya 7. As well as with
global trends where E. coli is frequently
implicated as the primary pathogen causing
UTIs 8,

Antimicrobial susceptibility testing revealed
alarmingly high rates of resistance among the
isolated organisms against commonly used
antibiotics. The highest resistance rates were
observed for  Ampicillin,  Cephalothin,
cefepime, Ceftraxone and  Ampicillin-
Clavulanate. These findings highlight the urgent
need for antibiotic stewardship programs and
surveillance of antimicrobial resistance in
healthcare settings *°.
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Interestingly, the isolated organisms showed
sensitivity to Daptomycin, indicating its
potential as alternative treatment options for
MDR-EB infections. These findings are
consistent with previous studies that have
reported the effectiveness of this antibiotics
against MDR-EB strains 202,

Cross-resistance and cross-sensitivity were
observed among certain antibiotics. For
example, Ciprofloxacin and Levofloxacin.
Additionally, Cefotaxime and Ceftriaxone
displayed nearly complete cross-resistance and
cross-sensitivity. These findings highlight the
importance of selecting appropriate antibiotics
based on their individual susceptibility profiles
22

Further analysis of the resistance profiles
showed that E. coli exhibited the highest
resistance rates among all isolated bacteria,
particularly against Cephalothin, Ampicillin,
Cefuroxime, Ceftriaxone, and Aztreonam. K.
pneumoniae displayed the highest resistance
rates  against  Ampicillin,  Ampicillin-
clavulanate, and Aztreonam. The findings are
consistent with a study conducted in Tripoli 2.
These results are also consistent with global
trends, as both E. coli and K. pneumoniae are
well-known MDR-EB pathogens associated
with UTIs and other healthcare-associated
infections 23,

Furthermore, the study identified strains of E.
coli and K. pneumoniae that produced extended-
spectrum p-lactamases (ESBL) and
carbapenemases. The prevalence of ESBL-
producing E. coli was 68.75%, while
carbapenemase production was identified in
6.2% of E. coli strains. Among K. pneumoniae
isolates, 50% produced ESBL, and 16.6%
produced carbapenemases. These findings
indicate the presence of highly resistant strains
capable of hydrolyzing a broad range of B-
lactam antibiotics, further  complicating
treatment options 4,

The high prevalence of MDR-EB strains
causing UTIs at Al-Marj teaching hospital
underscores the urgent need for infection control
measures, antimicrobial stewardship programs,
and improved surveillance to combat the spread
of drug-resistant pathogens. Implementing
strategies such as regular monitoring of
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resistance  patterns, optimizing antibiotic
prescribing practices, and promoting infection
prevention measures can help mitigate the
impact of MDR-EB infections 2 (WHO, 2019).

5- Conclusions

In conclusion, this study provides valuable
insights into the prevalence, bacterial
identification, and antimicrobial resistance
patterns of MDR-EB causing UTIs at Al-Marj
teaching hospital in Libya. The results highlight
the alarming rates of antibiotic resistance among
uropathogens and emphasize the need for
evidence-based strategies to guide appropriate
antibiotic use and prevent the further
dissemination of drug-resistant strains.
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Levofloxacin 10 (43.4%)

Piperacillin-Tazobactam 1(4.3%)
Aztreonam 14 (60.8 %)
Cefepime 16 (69%)
Ceftriaxone 15 (65%)
Ceftazidime 14 (60%)
Cefuroxime 17 (73.9%)
Cephalothin 19 (82.6%)
Meropenem 2 (8.6%)
Ertapenem 1(4.3%)
Amikacin 1(4.3%)
Ciprofloxacin 8(34.7%)
Nitrofurantoin 1(4.3%)
Trimethoprim-Sulfamethoxazole 10 (43%)
Ampicillin-Clavulanate 15 (65%)
20 (86.9%)

4(17.3%)

1 (4.3%)

9(39.1%)
o 5 10 15 20 25

-

Figure 2: Antimicrobial resistance and sensitivity profile
of the isolated Enterobacteraece
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Etrapenem | 0.0%
Amikacin | 0.0%
Levofloxacin [—————1 43.8%
Piperacillin-Tazobactam | 0.0%
Aztreonam ] 62.5%
Cefepime ] 66.7%
Ceftriaxone ] 68.8%
Ceftazidime ] 62.5%
Cefuroxime ] 80.0%
Cephalothin ] 87.5%
Meropenem | 0.0%
Ciprofloxacin [ 43.8%
Nitrofurantoin | 0.0%
Trimethoprim-.. ————1 43.8%
Daptomycin | 0.0%
Ampicillin-Clavulanate 1 56.3%
Ampicillin ] 81.3%
Cefoxitin [ 12.5%
Imipenem | 0.0%
Gentamicin 1 43.8%
0.0% 20.|0% 40.6% 60.ID% SU.IO% 10(;.0%
Figure 3: Antibiotics resistance profile for E. coli
Etrapenem | 0.0%
Amikacin 1 16.7%
Levofloxacin [— 16.7%
Piperacillin-Tazobactam [——1 16.7%
Aztreonam 1 66.7%
Cefepime ] 66.7%
Ceftriaxone 1 66.7%
Ceftazidime 1 66.7%
Cefuroxime ] 66.7%
Cephalothin ] 66.7%
Meropenem [ 16.7%
Ciprofloxacin ] 16.7%
Nitrofurantoin [——1 16.7%
Trimethoprim-.. ] 50.0%
Ampicillin-Clavulanate ] 83.3%
Ampicillin ] 83.3%
Cefoxitin [ 16.7%
Imipenem [ 16.7%
Gentamicin 1 33.3%
0.0%  200% 40.0% Go.lo% 80.0% 100|_0%

Figure 4: Antibiotics resistance profile for K. pneumoniae
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Table 4. Resistant strains Enterobacteraece produced ESBL

Organism n % Total
E. coli (ESBL) 11 68.75 % 16
K. pneumoniae (ESBL) 3 50% 6
E. coli (Carbapenamase producer ) 1 6.2% 16
K. pneumoniae (Carbapenamase producer) 1 16.6% 6
n= number of organisms
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