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Abstract

Urinary tract infections (UTIs) are considered the most widespread bacterial infections and Received: 06/04/25
among the most common nosocomial infections, second only to lower respiratory tract Accepted: 05/06/25
infections. The risk of developing a UTI increases with age, making UTIs among the most  Published: 19/06/25
commonly diagnosed infections in elderly people, representing a significant public health

problem. This study aimed to isolate and detect the microbial responsible for urinary tract

infections in elderly individuals and determine their resistance patterns and sensitivity to

antibiotics among Libyan patients in Tripoli city. The study was conducted simultaneously Copyright © Khalij-
in Alsharik, Eltafoq, and Ibn Al Nafis laboratories in Tripoli, Libya, during July and August  Libya Journal (KUIDMR)
2024. One hundred and one urine samples were collected from elderly participants suffering 2025. Open Access.
from UTI symptoms (38 males and 63 females), with ages ranging from 60 to 97 years. Some rights reserved.
Isolation, biochemical identification, and antibiotic susceptibility analyses were performed. This work is available
Thirteen antibiotics were tested in this study. Among the 101 isolated samples from elderly under the CC BY-NC-SA
patients with suspected UTI, females had a higher prevalence of bacterial infections (62.4%) 3.0 IGO license.
compared to males (37.6%). The highest number of infections was in the 60-69 years age

group (45.4%). Gram-negative organisms accounted for 91.1% of isolates compared to Gram-

positive organisms. Escherichia coli was the most common organism isolated (43.6%),

followed by Klebsiella pneumoniae (29.7%). Most isolates were resistant to Ampicillin

(31.7%) and Amoxicillin (23.8%), followed by Tetracycline (10.9%). The Gram-positive

organisms Streptococcus pneumoniae, Enterobacter spp., and Staphylococcus aureus were

most susceptible to Amoxicillin, Amikacin, and Meropenem, with sensitivity rates of 75%,

66.7%, and 50%, respectively. E. coli was more susceptible to Imipenem (25%), Amikacin

(22.7%), and Nitrofurantoin (13.6%), whereas Amoxicillin and

Sulfamethoxazole/ Trimethoprim showed lower efficacy. Gram-negative bacteria were the

main cause of UTIs in the study population, mainly belonging to the E. coli and Klebsiella

families. Age and gender were significant factors in determining UTI etiology, and

considering these factors can improve the accuracy in identifying causative uropathogens

and guide empirical treatment.
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Introduction

Urinary tract infection (UTI) encompasses a spectrum of infectious syndromes affecting the urinary tract,
from the urethra to the kidneys [1]. UTIs represent a significant public health concern and are a major cause
of morbidity and mortality worldwide [2, 3]. They are ranked as the second most prevalent form of infection
after respiratory tract infections, leading to increased consumption of antimicrobial drugs due to the
continuous rise in their incidence [4]. Globally, between 150 and 250 million cases of UTIs are reported each
year [S]. UTIs may involve multiple anatomical locations and are classified as either upper urinary tract
infections (affecting the kidneys and ureters) or lower urinary tract infections (affecting the bladder, urethra,
and vagina), with distinct clinical symptoms such as fever, dysuria, urgency, burning sensation, and
intermittent urination [6]. Uncomplicated UTIs typically occur in otherwise healthy individuals without
anatomical or neurological abnormalities of the urinary tract and significant comorbidities [7,8,9]. These
infections are categorized into lower UTIs (cystitis) and upper UTIs (pyelonephritis) [10,11]. Uncomplicated
UTlIs, often referred to as cystitis, are linked to several risk factors including female gender, a history of
infection, sexual activity, vaginal infections, diabetes, obesity, and genetic predisposition [11, 12]. In
contrast, complicated UTIs are associated with conditions that impair urinary tract function or host
defenses, such as urinary obstruction, urinary retention due to neurological disease, immunosuppression,
renal failure, renal transplantation, pregnancy, or the presence of foreign bodies like calculi, indwelling
catheters, or drainage devices [12,13].
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The bacteria are the most common cause of UTIs, although fungi and viruses can occasionally be implicated.
Bacterial UTIs typically result from pathogens migrating upward through the genital tract into the bladder,
urethra, or kidneys, with the vaginal, perineal, and rectal areas serving as primary sources [6, 13]. UTIs are
known to cause short-term morbidity, characterized by fever, dysuria, and lower abdominal pain, and can
result in permanent kidney scarring if left untreated [2]. Escherichia coli causes the majority of UTlIs,
followed by Klebsiella pneumoniae [7]. Other causative agents include Staphylococcus saprophyticus,
Pseudomonas aeruginosa, Proteus, Enterobacter, and Enterococcus species [7, 14, 15]. UTIs are categorized
based on the setting in which they occur: Nosocomial UTIs (N-UTIs): Infections that develop after 48 hours
of hospital admission or within three days post-discharge, commonly caused by E. coli, P. aeruginosa, and
Proteus species [16]. Community-acquired UTIs (CA-UTIs): Infections that occur in the general population,
most often caused by Klebsiella pneumoniae, Proteus mirabilis, and Staphylococcus saprophyticus [2].
Several risk factors are associated with recurrent UTls, including gender, age, race, lack of circumcision
[17], history of infections, sexual activity, vaginal infections, genetic vulnerability [18], HIV infection [19],
diabetes, use of urinary catheters, and structural abnormalities of the genitourinary tract [20]. Pregnancy,
breastfeeding, and hospitalization also increase risk [21, 22]. The prevalence of UTIs decreases during middle
age but rises significantly in older adults [23]. The incidence of UTIs in individuals over 85 years is
approximately 0.13 and 0.08 per person-year for women and men, respectively [24]. In the elderly, UTIs
often occur due to age-related factors such as malnutrition, uncontrolled diabetes mellitus, poor bladder
control, vaginal atrophy, and prostatic hyperplasia [25, 26, 27]. Across all age groups, women have a higher
incidence of UTIs compared to men [28], with 50%-60% of women experiencing at least one UTI during their
lifetime [1]. Among sexually active young women, the reported incidence rate of UTIs ranges from 0.5 to 0.7
per woman-year [28], while it is about 0.01 per man-year in young men [29]. Over 10% of women older than
65 years’ experience a UTI annually [30], and this number rises to nearly 30% among women over 85 years
[31]. The incidence of UTIs in men aged 65-74 years is estimated to increase to about 0.05 per man-year
[32].

UTIs in elderly individuals can be caused by a variety of bacteria, including Gram-positive species
(Staphylococcus aureus, Enterococcus spp.) and Gram-negative species (Pseudomonas aeruginosa,
Enterobacter, Proteus mirabilis, E. coli, Klebsiella pneumoniae) [33]. Treatment of bacterial UTIs largely
relies on antibiotics, with broad-spectrum antibiotics often used empirically [34, 14|. However, adverse drug
reactions (ADRs), patient complexity, and the rise of multidrug-resistant (MDR) bacterial strains due to the
widespread and often unnecessary use of antibiotics pose significant challenges [35, 1]|. Purpose of the
Study: This study aims to identify the predominant microorganisms responsible for UTIs in elderly Libyan
patients and to assess their patterns of antibiotic sensitivity.

Methods

Study settings and population

This cross-sectional study was conducted simultaneously in Alsharik, Eltafoq, and Ibn Al Nafis laboratories
in Tripoli, Libya, during the period of July and August 2024. A total of 101 urine samples were collected
from elderly participants suffering from UTI symptoms (38 males and 63 females), with ages ranging from
60 to 97 years. All participants provided informed consent to participate in the study. Patients who did not
provide consent, women who were menstruating, and individuals who had taken antibiotics within two
weeks prior to sample collection were excluded from the study.

Sample collection and processing

Aseptically collected five ml of clean catch midstream urine samples from 101 elderly patients in sterile
plastic disposable wide-neck and leak-proof containers. All containers were labeled and transported as soon
as possible to the microbiology laboratory, where they had been examined and cultured.

Isolation and biochemical identification

The urine samples were cultured on blood agar and MacConkey agar by using a sterile loop and then
incubated at 37°C for 24 hours for bacterial growth. The isolates were identified and differentiated based on
colony morphology, Gram staining, and some biochemical tests: the coagulase test and the oxidase test. In
addition, the Becton Dickinson Phoenix M50 device was used to identify which type of bacteria it is because
of its high accuracy and time-saving features.

Antibiotic Susceptibility Test
All 101 bacterial isolates were subjected to antibiotic susceptibility testing using the Becton Dickinson
Phoenix™ M50 system.
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Statistical Analysis

Data analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 26.0.
Descriptive statistics were used to summarize the data. The chi-square test was employed to evaluate
categorical variables. A p-value less than 0.05 was considered statistically significant.

Results

Evaluation of the frequency of UTI

Out of 101 elderly patients with suspected UTIs, 38 (37.6%) were male and 63 (62.4%) were female. The
highest number of cases was observed in the age group 60-69 years (45.4%), followed by 70-79 years
(33.7%). Regarding age distribution, no statistically significant difference was found among the groups (p =
0.086), as shown in Table 1.

Table 1. Distribution of UTI patients across different age groups and genders.

A r Gender n (%
(%:1 (;e::sl;s Male ( Flmale Total P-value
60-69 20 (19.8%) 26 (25.7%) 46 (45.4%)
70-79 9 (8.9%) 25 (24.8%) 34 (33.7%)
80-89 5 (5.0%) 11 (10.9%) 16 (15.8%) 0.086
90+ 4 (4.0%) 1 (1.0%) S (5.0%)
Total 38 (37.6%) 63 (62.4%) 101 (100.0%)

Regarding the prevalence of organisms in UTI patients, out of 101 isolates sample, were 9 (8.9%) isolates
belonged to gram positive organisms and 92 (91.1%) gram negative organisms. Among 9-gram positive
isolates, Staphylococcus aureus and Streptococcus pneumoniae represented each 4 (4.0%), which was the
most common organism isolated, followed by Enterococcus faecalis (1.0%). Among 92-gram negative
isolates, E. coli 44 (43.6%) was the most common organism isolated, followed by K. pneumoniae 30 (29.7%),
as shown in Table 2.

Table 2. Most prevalent organisms in Urinary tract infections in the study population

Bacteria Frequency Percentage
Escherichia coli 44 43.6%
Klebsiella pneumoniae 30 29.7%
Proteus mirabilis 6 5.9%
Pseudomonas aeruginosa 5 5.0%
Staphylococcus aureus 4 4.0%
Streptococcus pneumoniae 4 4.0%
Citrobacter spp. 3 3.0%
Enterobacter spp. 3 3.0%
Enterococcus faecalis 1 1.0%
Klebsiellaoxytoca 1 1.0%
Total 101 100%

Among the tested specimens, the antimicrobial susceptibility patterns of 101 bacterial samples isolated from
patients with UTI, this table displays that most of the isolates were resistant to Ampicillin 32 (31.7%) and
Amoxicillin 24  (23.8%), followed by Tetracycline 11 (10.9%), Vancomycin 8 (7.9%),
Sulfamethoxazole/Trimethoprim 7 (6.9%), Nitrofurantoin 6 (5.9%), Ceftazidime, and Kanamycin (5.0%).
Overall, no statistically significant association between the variables (p = 0.255), as shown in the table 3.

Table 3. Chi square test for resistance pattern of the antibiotics among UTI patients

Antibiotic
Bacteria AK AML AMP CAZ DO K MEM Fl\ggo SXT TE VA Total
30pg | 25pg | 10pg | 30pg | 30pg | 24pg | 10ng ’ug Spg | 30pg | 30pg
0 13 12 4 1 0 1 0 (5) 2 (©6) 44
E coli © | 13 | (12 | @ (1) (0) W [ O [ Sl @ | 5| @4
’ 0.0% | 29.5% | 27.3% 9.1% 2.3% 0.0% 2.3% 0.0% 0/' 4.5% 0/' 100%
(o] (o]
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Klebsiella (1) (2) (14) (0) (0) 4) (0) l(g)S (2) (2) (1) (30)
pneumoniae | 3.3% 6.7% 46.7% 0.0% 0.0% 13.3% 0.0% 0/(; 6.7% 6.7% 3.3% 100%
2
Poteus | © | @ | © | © | © | @ | © | © [© |2 | 0| @©
mirabilis 0.0% | 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0% 0/[; 0.0% 100%
. 2
Paureginos | ©) | @ | © | © | © | o | © [P 1o | © | ©]| ®
a 0.0% | 40.0% | 0.0% 0 .0% 0.0% 0.0% 0.0% 0/(; 0.0% | 0.0% | 0.0% 100%
comes | O [ @ | O [ © [ © [ © | © [ © O/ @] O] @
) 0.0% | 50.0% | 25.0% | 0.0% 0.0% 0.0% 0.0% 0.0% | 0.0% | 5.0% | 0.0% 100%
. 3 1
Speumoni | (©) | © | © | © | © | © | © | © | © [ ]9 @
ae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% | 0.0% % % 100%
Citrobacter | ©) | © | ® | © | © | © | © | © | © | © | © | @
spp. 0.0% 0.0% 100% 0.0% 0.0% 0.0% 0.0% 0.0% | 0.0% | 0.0% | 0.0% 100%
Berobacte | ©) | © | ) | ® [ @ | @ | © | © | @ |2 ] © | ©
r spp. 0.0% 0.0% 33.3% | 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% % 0.0% 0.0%
Efaecais | O | O [ ©@ [© [ © [ © [ © | © | ©]©]©/ ©
) 0.0% 100% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%
Klebsiellaox | (©0) | (0 | (U | © | © | © | © | © | © | © | © |
ytoca 0.0% 0.0% 100% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%
11
Total W ey 6| 6 | ol e | o o/l ey
1.0% | 23.8% | 31.7% 5.0% 1.0% 5.0% 1.0% 5.9% 6.9% % 7.9% 100%

* Chi square test; P-value for comparing the g case and control study groups was 0.395. Abbreviations :(AK)
Amikacin, (AML) Amoxicillin, (AMP) Ampicillin, (CAZ) Ceftazidime, (DO) Doxycycline, (K) Kanamycin, (MEM)
Meropenem, (NIT) Nitrofurantoin, (SXT) Sulfamethoxazole/ Trimethoprim, (TE) Tetracycline, (VA) Vancomycin, (TBR)
Tobramycin, (IPM) Imipenem*: Statistically significant at p < 0.05

The findings in Table 4 display the sensitivity pattern of antibiotics against various bacterial species. The
gram-positive organisms S. pneumoniae, Enterobacter spp., and S. aureus were most susceptible to
amoxicillin, amikacin, and meropenem, with a sensitivity rate of 75%, 66.7%, and 50%, respectively. While
the sensitivity pattern of antibiotics against gram-negative is varies according to species. For example, E.
coli was more susceptible to: imipenem (25%), amikacin (22.7%), nitrofurantoin (13.6%), ceftazidime (9.1%),
doxycycline, meropenem, and tobramycin (6.8%). Amoxicillin and sulfamethoxazole/trimethoprim, on the
other hand, had lower efficacy rates. About K. pneumoniae, the following patterns of antibiotic sensitivity
were observed: 30% for imipenem, 20% for ceftazidime, and 20% for Tobramycin. P. mirabilis responded
well to ceftazidime as well. Both meropenem and amoxicillin have shown a 40.0% susceptibility rate in P.
aeruginosa. Overall, no significant association between variables (p-value =0.395).

Table 4. Sensitivity pattern of the antibiotics against bacterial UTI infection

Antibiotic
Bacteria AK AML CAZ DO IPM K MEM Fl\ggo SXT TBR | VAN | ..
30pg | 25pg | 30mpg | 30pg | 10pg | 24ng | 10pg 7ug Spg | 10pg | 30pg
E.coli (10) (1) (4) () (11) (2) (3) (6) (1) 3) 0) (44)
' 22.7% | 2.3% | 9.1% | 6.8% | 25.0% | 2.3% | 6.8% | 13.6% | 2.3% | 6.8% | 0.0% | 100%
K.
Preumon (3) (0) (6) 0) 9) 0) (3) (1) (2) (6) 0) (30)
e 10.0% | 0.0% | 20.0% | 0.0% | 30.0% | 0.0% | 10.0% | 3.3% | 6.7% | 20.0% | 0.0% | 100%
Proteus
mirabili (0) (0) (5 0) (1) (0) (0) (0) (0) (0) (0) (6)
s 0.0% | 0.0% | 83.3% | 0.0% | 16.7% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 100%
P.auregi 0) (2) 0) 0) (1) (0) (2) (0) 0) (0) 0) (5
nosa 0.0% | 40.0% | 0.0% | 0.0% | 20.0% | 0.0% | 40.0% | 0.0% | 0.0% | 0.0% | 0.0% | 100%
1 1
S.aureu 0) 0) 0) 0) 0) (0) (2) 0) 2(5 )o (0) 2(5 )o (4)
s 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 50.0% | 0.0% % 0.0% % 100%
(o] (o]
S.pneu 0) (3) 0) 0) (1) (0) 0) 0) (0) (0) (0) (4)
moniae | 0.0% | 75.0% | 0.0% | 0.0% | 25.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 100%
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Citrobac (2) (0) (1) (0) (0) (0) (0) (0) (0) (0) (0) (3)
ter spp. | 66.7% | 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%
Enterob
et @ | o (0) (0) © | © | © | © | © | © | @©
spp 66.7% | 0.0% 0.0% 0.0% 0.0% 0.0% | 33.3% 0.0% 0.0% 0.0% 0.0% 100%
E.faecali (0) (0) (0) (1) Q) (0) (0) (0) (0) (0) (0) (1)
S 0.0% 0.0% 0.0% 100% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%
Klebsiell
aogioe | O | ©) (0) (0) W | © | © © | © | © | © | @
o 0.0% 0.0% 0.0% 0.0% 100% | 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%
Total (18) (4) (18) (4) (24) (2) (10) (7) (4) (9) (1) (101)
17.8% | 4.0% 17.8% 4.0% 23.8% | 2.0% 9.9% 6.9% 4.0% 8.9% 1.0% 100%

* Chi square test; P-value for comparing FBS among case and control study groups was 0.395. Abbreviations :(AK)
Amikacin, (AML) Amoxicillin, (AMP) Ampicillin, (CAZ) Ceftazidime, (DO) Doxycycline, (K) Kanamycin, (MEM) Meropenem,
(NIT) Nitrofurantoin, (SXT) Sulfamethoxazole/ Trimethoprim, (TE) Tetracycline, (VA) Vancomycin, (TBR) Tobramycin, (IPM)

Imipenem. *: Statistically significant at p < 0.05

Discussion

Urinary tract infection (UTI) is one of the most commonly diagnosed infections in older adults, ranking
second only to respiratory infections in patients over the age of 65 years [36, 37]. Age-related risk factors
contribute significantly to the high incidence of UTIs, with UTIs accounting for around 25% of all geriatric
hospitalizations and approximately 6.2% of deaths yearly in this age group due to infectious diseases related
to UTls [25, 27]. Unlike in younger adults, UTIs and asymptomatic bacteriuria are highly prevalent among
older individuals [36, 37]. While UTIs in younger adults typically present with localized symptoms such as
painful urination, urinary urgency, frequency, and suprapubic pain, symptoms in the elderly are often
atypical. They may include delirium, confusion, dizziness, drowsiness, falls, urinary incontinence, or poor
appetite — often in the absence of fever — making diagnosis more challenging as elderly patients may not
clearly report urinary symptoms [25, 38].

The current investigation in Table 1 looked distribution of the prevalence of UTI among older adults across
different age groups and genders. Of study population was female, and they had a higher prevalence rate of
UTI (62.4%) compared to males (37.6%). This significantly agrees with a study in the USA [39], which
concluded that overall, females the more likely to be patients with UTIs to have UTIs than males (69.1%)
than males (22.4%) at males. This is because during pregnancy, it becomes easier to get a UTI, the drainage
system from the kidney to the bladder widens, so urine does not drain as quickly. Considering to anatomical
differences in the urinary tract in men and women, older women are more prone to UTIs than older men.
This is in agreement with recent studies conducted in America [1], which have shown that postmenopausal
women who have used complicated contraceptives are especially prone to recurrent UTIs. As, the recently
study (40), conducted on function of the postmenopausal urogenital microbiomethis in elderly females,
detected that lack of estrogenization of vaginal tissues and lower urinary tracts, leads to adverse changes in
urogenital epithelium, which causes incidence of atrophic vaginitis and vaginal urogenital microbiome.
Chronic conditions as diabetes, some medications, and problems with incontinence put older people at an
increased risk for developing UTIs [39]. Its symptoms may appear in the first stage of aging in males,
especially since it is associated (rUTIs) with prostate diseases, as recurrent urinary tract infections are one
of the complications that may occur due to acute bacterial prostatitis, as uncomplicated infections occur,
often related to sexual activity, most of them caused by Gram-negative bacilli (41). For that, the highest
number in this study was in the age group (60-69) years, where males constituted 19.8% and females 25.7%,
with a total of 45.4%. Compared by the age group (70-79) with a percentage of (33.7%), males constituted
(8.9%), in contrast to (24.8%) of females. So, the elderly men are more likely to get UTIs versus the younger
men, especially in early aging, because of the acute bacterial prostatitis (rUTIs) and trouble with urine flow
that is related to sexual activity [39,41]. In general, this is somewhat consistent with the results study [42],
where the highest prevalence rate of 58% at subjects aged 260 years old and more. Our result research in
tab. 2, figure (2), indicating mainly on Gram-negative bacteria as main cause in UTI patients, with (91.1%),
while Gram-positive bacteria made up only (8.9%) of isolated samples, as stated in previously study, that
most of recurrent urinary tract infections related to chronic bacterial prostatitis were caused by Gram-
negative bacilli (41), as reported in study (43).

The organisms causing bacteriuria could be due to host gastrointestinal tract flora that colonizes peri-
urethral (endogenous causes) or caused by contamination (exogenous causes) [44]. Escherichia coli (E. coli)
is part of commensal intestinal flora, the most common gram-negative bacteria in the human
gastrointestinal tract; however, it is found outside of the intestinal tract, causing urinary tract infections
(UTI), pneumonia, bacteriuria, bacteremia, and peritonitis [45]. In these findings, Escherichia coli (E. coli)
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isolates were the predominant pathogen in UTI, representing 43.6% of isolated samples, while Klebsiella
pneumoniae was 29.7%, then Proteus mirabilis with 5.9%, and Pseudomonas aeruginosa with 5.0%. This
agrees greatly with a recent study [44], which refers to the most commonly isolated organisms being gram-
negative bacteria, with Escherichia coli and Klebsiella spp, for (62.2%), (27.0%), respectively. As well
consistent with a study in Italy [40] found that overall Escherichia coli accounted for 67.6% of isolates,
followed by Klebsiella pneumoniae (8.8%), Proteus mirabilis (5.2%), and Pseudomonas aeruginosa (2.5%).
Also, consistent with the study [11], which found that uropathogenic Escherichia coli (UPEC) causes the
vast majority of bladder infections. This may be attributed to when UPEC enters the lower urinary tract,
bypassing the epithelium (urothelium) barrier, and forms intracellular bacterial communities (IBCs), in the
urinary system. Also, a study [46] was carried out in 2023, concluding that the uropathogenic E. coli (UPEC)
is the most common causative agent in both uncomplicated and complicated UTIs. Which own many tactics
in adaptive evolution in uropathogenic infection, including changes in colonization, attachment, invasion,
and intracellular replication to invade the urothelium and survive intracellularly.

The antibiotic resistance pattern of the antibiotics among UTI patients in Table 3 displays the antimicrobial
susceptibility of isolates, samples were highest resistance to Ampicillin (31.7%) and Amoxicillin (23.8%),
then by Tetracycline (10.9%). While we were below resistance with Vancomycin (7.9%),
Sulfamethoxazole /Trimethoprim (6.9%), Nitrofurantoin (5.9%), Ceftazidime, and Kanamycin (5.0%). This is
consistent with a recent study [35] conducted in Uganda, which reported that the highest resistance rates
were observed for amoxicillin and ciprofloxacin (66.2% and 44.6%, respectively). As well, consistent with the
study [43], which concluded that UPEC isolates showed the highest resistance to Ampicillin, tetracycline,
and amoxicillin. The antibiotic sensitivity assays in Table 4 showed a variety of sensitivity antibiotics against
bacterial UTI infection in isolated samples, where the gram-negative (E. coli) was more susceptible to:
imipenem (25%), amikacin (22.7%). Then, nitrofurantoin just by (13.6%). This is not consistent with the
study [47], were a significantly high degree of sensitivity rates to nitrofurantoin with (96.4%), also the study
[35] that found Nitrofurantoin was the most effective drug (87.3%), followed by imipenem (74.5%). As well
as, not in agreement with study (44), which concluded the sensitivity to antibiotics of Nitrofurantoin was
the highest by (64.3%), whereas the imipenem was lowest (2.9%).

Conclusion

Diagnosing and treating urinary tract infections (UTIs) in elderly patients is more challenging than in
younger populations. Early detection is essential to reduce morbidity and mortality associated with UTIs in
older adults. Our findings highlight that Gram-negative bacteria, especially Escherichia coli and Klebsiella
pneumoniae, are the predominant pathogens causing UTIs in the elderly population of Tripoli, Libya. The
emergence of antimicrobial resistance among uropathogens may compromise treatment outcomes, leading
to more virulent, persistent, and treatment-resistant infections. Preventive strategies and appropriate
empiric antibiotic selection based on local susceptibility patterns are critical for improving clinical outcomes
in elderly patients.

Conflict of Interest
Nil

References

1. Al Lawati H, Blair BM, Larnard J. Urinary tract infections. Am J Kidney Dis. 2024;83(1):90-
100. https://www.ajkd.org/article/S0272-6386(23)00837-5 /fulltext

2. Odoki M, Aliero AA, Tibyangye J, et al. Prevalence of bacterial urinary tract infections and associated factors
among patients attending hospitals in Bushenyi District, Uganda. Int J Microbiol.
2019;2019:4246780. https://doi.org/10.1155/2019/4246780

3. Otajevwo FD. Urinary tract infection among symptomatic outpatients visiting a tertiary hospital based in
midwestern Nigeria. Glob J Health Sci. 2013;5(2):187-99. https://doi.org/10.5539/gjhs.vSn2p187

4. Chaturvedi A, Garg R, Singh VA. Comparative evaluation of different culture media for the isolation and
identification of common urinary pathogens. Int J Res Med Sci. 2017;5(8):3676-
9. https://www.msjonline.org/index.php/ijrms/article/view /3407

5. Tabasi M, Asadi Karam MR, Habibi M, Yekaninejad MS, Bouzari S. Phenotypic assays to determine virulence
factors of uropathogenic Escherichia coli (UPEC) isolates and their correlation with antibiotic resistance
pattern. Osong Public Health Res Perspect. 2015;6(4):261-8. https://doi.org/10.1016/j.phrp.2015.08.002

6. Olin SJ, Bartges JW. Urinary tract infections: treatment/comparative therapeutics. Vet Clin North Am Small
Anim Pract. 2015;45(4):721-46. https://doi.org/10.1016/j.cvsm.2015.02.005

7. Bono MJ, Leslie SW, Reygaert WC. Uncomplicated wurinary tract infections. In: StatPearls. NIH;
2023. https://www.ncbi.nlm.nih.gov/books /NBK470195/

8. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ. Urinary tract infections: epidemiology, mechanisms of
infection and treatment options. Nat Rev Microbiol. 2015;13(5):269-84. https://doi.org/10.1038 /nrmicro3432

Journal homepage: http://journals.khalijedental.com.ly/index.php/ojs/index 146


https://doi.org/10.47705/kjdmr.25911022
http://journals.khalijedental.com.ly/index.php/ojs/index
https://www.ajkd.org/article/S0272-6386(23)00837-5/fulltext
https://doi.org/10.1155/2019/4246780
https://doi.org/10.5539/gjhs.v5n2p187
https://www.msjonline.org/index.php/ijrms/article/view/3407
https://doi.org/10.1016/j.phrp.2015.08.002
https://doi.org/10.1016/j.cvsm.2015.02.005
https://www.ncbi.nlm.nih.gov/books/NBK470195/
https://doi.org/10.1038/nrmicro3432

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Khalij Libya Journal of Dental and Medical Research. 2025;9(1):141-148
https://doi.org/ 10.47705/ kjdmr.25911022

eISSN:2708-888X

Nielubowicz GR, Mobley HL. Host-pathogen interactions in urinary tract infection. Nat Rev Urol. 2010;7(8):430-

41. https://doi.org/10.1038/nrurol.2010.101

Hooton TM. Uncomplicated urinary tract infection.N Engl J Med. 2012;366(11):1028-

37. https://doi.org/10.1056/NEJMcp1104429

Hannan TJ, Totsika M, Mansfield KJ, et al. Host-pathogen checkpoints and population bottlenecks in persistent

and intracellular uropathogenic Escherichia coli bladder infection. FEMS Microbiol Rev. 2012;36(3):616-

48. https://doi.org/10.1111/j.1574-6976.2012.00339.x

Lichtenberger P, Hooton TM. Complicated urinary tract infections. Curr Infect Dis Rep. 2008;10(6):499-

504. https://doi.org/10.1007/s11908-008-0081-0

Levison ME, Kaye D. Treatment of complicated urinary tract infections with an emphasis on drug-resistant

gram-negative uropathogens. Curr Infect Dis Rep. 2013;15(2):109-15. https://doi.org/10.1007/s11908-013-

0315-7

Venkatesh RK, Prabhu MM, Nandakumar K, Pai KR. Urinary tract infection treatment pattern of elderly patients

in a tertiary hospital setup in South India: a prospective study.J Young Pharm. 2016;8:108-
https://jvoungpharm.org/article/829

Sood S, Gupta R. Antibiotic resistance pattern of community acquired uropathogens at a tertiary care hospital

in Jaipur, Rajasthan. Indian J Community Med. 2012;37(1):39-44. https://doi.org/10.4103/0970-0218.94023

Viacovelli V, Gaziev G, Topazio L, et al. Nosocomial urinary tract infections: a review. Urologia. 2014;81(4):222-

7. https://doi.org/10.5301 /uro.5000092

Dias CS, Silva JM, Diniz JS, et al. Risk factors for recurrent urinary tract infections in a cohort of patients with

primary vesicoureteral reflux. Pediatr Infect Dis J. 2010;29(2):139-

44. https://doi.org/10.1097/INF.0b013e3181b8e85f

Foxman B. Urinary tract infection syndromes: occurrence, recurrence, bacteriology, risk factors, and disease

burden. Infect Dis Clin North Am. 2014;28(1):1-13. https://doi.org/10.1016/j.idc.2013.09.003

Banu A, Jyothi R. Asymptomatic bacteriuria in HIV positive individuals in a tertiary care hospital. J HIV Hum

Reprod. 2013;1(2):54. https:/ /triggered.stanford.clockss.org/ServeContent?url=http%3A%2F%2Fwww.j-

hhr.org%?2Farticle.asp%3Fissn%3D2321-

Mladenovi¢ J, Veljovi¢c M, Udovici¢ I, et al. Catheter-associated urinary tract infection in a surgical intensive

care unit. Vojnosanit Pregl. 2015;72(10):883-8. https://doi.org/10.2298 /vsp140624078m

Nelson JM, Good E. Urinary tract infections and asymptomatic bacteriuria in older adults. Nurse Pract.

2015;40(8):43-8. https://doi.org/10.1097/01.NPR.0000460855.44987.c1

Adukauskiene D, Cicinskaite I, Vitkauskiene A, et al. Hospitalines slapimo taku infekcijos [Hospital-acquired

urinary tract infections|. Medicina (Kaunas). 2006;42(12):957-

64. https://pubmed.ncbi.nlm.nih.gov/17211103/

Jackson SL, Boyko EJ, Scholes D, et al. Predictors of urinary tract infection after menopause: a prospective

study. Am J Med. 2004;117(12):903-11. https://doi.org/10.1016/j.amjmed.2004.07.045

Caljouw MAA, den Elzen WP, Cools HJ, Gussekloo J. Predictive factors of urinary tract infections among the

oldest old in the general population. A population-based prospective follow-up study. BMC Med.

2011;9:57. https://doi.org/10.1186/1741-7015-9-57

Dutta C, Pasha K, Paul S, et al. Urinary tract infection induced delirium in elderly patients: a systematic

review. Cureus. 2022;14(12):e32321. https://doi.org/10.7759 /cureus.32321

Wojszel ZB, Toczynska-Silkiewicz M. Urinary tract infections in a geriatric sub-acute ward-health correlates and

atypical presentations. Eur Geriatr Med. 2018;9(5):659-67. https://doi.org/10.1007/s41999-018-0099-2

Cortes-Penfield NW, Trautner BW, Jump RLP. Urinary tract infection and asymptomatic bacteriuria in older

adults. Infect Dis Clin North Am. 2017;31(4):673-88. https://doi.org/10.1016/j.idc.2017.07.002

Akhtar A, Ahmad Hassali MA, Zainal H, et al. A cross-sectional assessment of urinary tract infections among

geriatric patients: prevalence, medication regimen complexity, and factors associated with treatment

outcomes. Front Public Health. 2021;9:657199. https://doi.org/10.3389/fpubh.2021.657199

Griebling TL. Urologic diseases in America project: trends in resource use for urinary tract infections in men. J

Urol. 2005;173(4):1288-94. https://doi.org/10.1097/01.ju.0000155595.98120.8¢

Foxman B, Barlow R, D'Arcy H, Gillespie B, Sobel JD. Urinary tract infection: self-reported incidence and

associated costs. Ann Epidemiol. 2000;10(8):509-15. https://doi.org/10.1016/s1047-2797(00)00072-7

Eriksson I, Gustafson Y, Fagerstrom L, Olofsson B. Prevalence and factors associated with urinary tract

infections (UTIs) in very old women. Arch Gerontol Geriatr. 2010;50(2):132-

S. https://doi.org/10.1016/j.archger.2009.02.013

Alwan NH, Ramadan GM, Hamad AK, et al. Bacteria causing UTI in patients at Abu Ghraib, Iraq: isolation and

identification. J Commun Dis. 2023;55(1):98-

101. https://medical.advancedresearchpublications.com/index.php/Journal-

ommunicableDiseases/article/view/1776

Mouton CP, Bazaldua OV, Pierce B, Espino DV. Common infections in older adults. Am Fam Physician.

2001;63(2):257-68. https://pubmed.ncbi.nlm.nih.gov/11201692/

Calzada FC, Aguilera-Correa JJ, Gonzalez JC, et al. Urinary tract infection and antimicrobial susceptibility of

bacterial isolates in Saint Joseph Kitgum Hospital, Kitgum, Uganda. Antibiotics (Basel).

2022;11(4):504. https://doi.org/10.3390/antibiotics11040504

Rowe TA, Juthani-Mehta M. Urinary tract infection in older adults. Aging Health. 2014;9(5):519-

28. https://doi.org/10.2217/ahe.13.38

Journal homepage: http://journals.khalijedental.com.ly/index.php/ojs/index 147



https://doi.org/10.47705/kjdmr.25911022
http://journals.khalijedental.com.ly/index.php/ojs/index
https://doi.org/10.1038/nrurol.2010.101
https://doi.org/10.1056/NEJMcp1104429
https://doi.org/10.1111/j.1574-6976.2012.00339.x
https://doi.org/10.1007/s11908-008-0081-0
https://doi.org/10.1007/s11908-013-0315-7
https://doi.org/10.1007/s11908-013-0315-7
https://jyoungpharm.org/article/829
https://doi.org/10.4103/0970-0218.94023
https://doi.org/10.5301/uro.5000092
https://doi.org/10.1097/INF.0b013e3181b8e85f
https://doi.org/10.1016/j.idc.2013.09.003
https://triggered.stanford.clockss.org/ServeContent?url=http%253A%252F%252Fwww.j-hhr.org%252Farticle.asp%253Fissn%253D2321-
https://triggered.stanford.clockss.org/ServeContent?url=http%253A%252F%252Fwww.j-hhr.org%252Farticle.asp%253Fissn%253D2321-
https://doi.org/10.2298/vsp140624078m
https://doi.org/10.1097/01.NPR.0000460855.44987.c1
https://pubmed.ncbi.nlm.nih.gov/17211103/
https://doi.org/10.1016/j.amjmed.2004.07.045
https://doi.org/10.1186/1741-7015-9-57
https://doi.org/10.7759/cureus.32321
https://doi.org/10.1007/s41999-018-0099-2
https://doi.org/10.1016/j.idc.2017.07.002
https://doi.org/10.3389/fpubh.2021.657199
https://doi.org/10.1097/01.ju.0000155595.98120.8e
https://doi.org/10.1016/s1047-2797(00)00072-7
https://doi.org/10.1016/j.archger.2009.02.013
https://medical.advancedresearchpublications.com/index.php/Journal-ommunicableDiseases/article/view/1776
https://medical.advancedresearchpublications.com/index.php/Journal-ommunicableDiseases/article/view/1776
https://pubmed.ncbi.nlm.nih.gov/11201692/
https://doi.org/10.3390/antibiotics11040504
https://doi.org/10.2217/ahe.13.38

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

gl € 1:1//
<

& E Khalij Libya Journal of Dental and Medical Research. 2025;9(1):141-148

(L)
\ K j https://doi.org/ 10.47705/ kjdmr.25911022
%,

eISSN:2708-888X

) <
0Dt M

Curns AT, Holman RC, Sejvar JJ, Owings MF, Schonberger LB. Infectious disease hospitalizations among older
adults in the United States from 1990 through 2002.Arch Intern Med. 2005;165(21):2514-
20. https://doi.org/10.1001 /archinte.165.21.2514

Mayne S, Bowden A, Sundvall PD, Gunnarsson R. The scientific evidence for a potential link between confusion
and urinary tract infection in the elderly is still confusing - a systematic literature review. BMC Geriatr.
2019;19:32. https://doi.org/10.1186/s12877-019-1049-7

Tang M, Quanstrom K, Jin C, Suskind AM. Recurrent urinary tract infections are associated with frailty in older
adults. Urology. 2019;123:24-7. https://doi.org/10.1016/j.urology.2018.09.025

Neugent ML, Kumar A, Hulyalkar NV, et al. Recurrent urinary tract infection and estrogen shape the taxonomic
ecology and function of the postmenopausal  urogenital microbiome. Cell Rep Med.
2022;3(10):1007583. https://doi.org/10.1016/j.xcrm.2022.100753

Lipsky BA. Prostatitis and urinary tract infection in men: what's new; what's true. Am J Med. 1999;106(3):327-
34. https://doi.org/10.1016/s0002-9343(99)00017-0

Magliano E, Grazioli V, Deflorio L, et al. Gender and age-dependent etiology of community-acquired urinary
tract infections. Sci World J. 2012;2012:349597. https://doi.org/10.1100/2012/349597

Tolani MA, Suleiman A, Awaisu M, et al. Acute urinary tract infection in patients with underlying benign

prostatic hyperplasia and prostate cancer. Pan Afr Med J.
2020;36:169. https://doi.org/10.11604/pamj.2020.36.169.23001
Mueller M, Tainter CR. Escherichia coli infection. In: StatPearls. NIH;

2023. https:/ /www.ncbi.nlm.nih.gov/books /NBK564298/

Zhou Y, Zhou Z, Zheng L, et al. Urinary tract infections caused by uropathogenic Escherichia coli: mechanisms
of infection and treatment options. Int J Mol Sci. 2023;24(13):10537. https://doi.org/10.3390/ijms241310537
Kibret M, Abera B. Antimicrobial susceptibility patterns of E. coli from clinical sources in northeast Ethiopia. Afr
Health Sci. 2011;11(Suppl 1):S40-5. https://doi.org/10.4314 /ahs.v11i3.70069

Journal homepage: http://journals.khalijedental.com.ly/index.php/ojs/index 148



https://doi.org/10.47705/kjdmr.25911022
http://journals.khalijedental.com.ly/index.php/ojs/index
https://doi.org/10.1001/archinte.165.21.2514
https://doi.org/10.1186/s12877-019-1049-7
https://doi.org/10.1016/j.urology.2018.09.025
https://doi.org/10.1016/j.xcrm.2022.100753
https://doi.org/10.1016/s0002-9343(99)00017-0
https://doi.org/10.1100/2012/349597
https://doi.org/10.11604/pamj.2020.36.169.23001
https://www.ncbi.nlm.nih.gov/books/NBK564298/
https://doi.org/10.3390/ijms241310537
https://doi.org/10.4314/ahs.v11i3.70069

