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Urinary Tract Infections (UTls) were prevalent bacterial infections with significant public health
impacts, particularly affecting females due to anatomical predispositions. Objective: To assess
the types of uropathogens and their antimicrobial resistance profilesamong patients with UTls
presenting to a private clinic in districts Dir Lower and Upper, Pakistan. Methods: A prospective
observational study was conducted, enrolling 109 patients with symptoms suggestive of UTls.
Urine samples were collected and subjected to culture and sensitivity testing. Data on patient
demographics, uropathogenidentification, and antibiotic susceptibility patterns were analyzed
using SPSSversion 21.0. Results: Escherichia coliwas the predominanturopathogen, isolated in
51.90% of patients, followed by Pseudomonas aeruginosa (12.00%), Enterococcus (3.80%),
Staphylococcus aureus(3.80%), and Serratia odorifera(1.50%). Among Escherichia coliisolates,
Nitrofurantoin exhibited the highest sensitivity (91.30%), while Ampicillin, Cefixime, Amoxicillin,
and Ceftriaxone showed substantial resistance rates (>85%). Pseudomonas aeruginosa
demonstrated high resistance to all tested antibiotics. Enterococcus and Staphylococcus
aureus exhibited variable sensitivity patterns, while Serratia odorifera displayed uniform
sensitivity to the antibiotics tested. Conclusions: Escherichia coli was the predominant
uropathogenisolated among patients with UTIs in districts Dir Lower and Upper, Pakistan, with
varying susceptibility patternstocommonly prescribed antibiotics.

INTRODUCTION

Urinary Tract Infections (UTls) are among the most
prevalent bacterialinfections globally, affectingindividuals
across diverse demographics and healthcare settings.
These infections encompass a spectrum of clinical
manifestations, ranging from asymptomatic bacteriuria to
severe kidney infections culminating in sepsis [1]. UTl is
characterized as urethritis (urethral infection), cystitis
(bladder inflammation), or pyelonephritis (kidney
infection), or it can progress to a bloodstream infection,
resultinginurosepsis[2]. Uncomplicated UTIs(cystitis and
pyelonephritis) affect healthy individuals in the absence of
anatomical or neurological urinary tract problems.
Complicated UTls are associated with conditions that limit
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urinary tract or host defense, such as urinary obstruction,
urine retention, immunosuppression, renal failure,
pregnancy, and indwelling catheters or other drainage
device [3]. The intestinal flora was the primary source of
uropathogens that cause UTls, which supports the
reasoning for empirical treatment approaches for CA-UTlIs
(community-acquired UTIs) [4]. Uropathogenic
Escherichia coli (UPECs), the primary etiological agent of
UTls, account for approximately 75% of all cases [5].
Although empirical treatments are useful, they pose
limitations by impeding the monitoring of antibiotic
responses and fostering antibiotic resistance among UTI-
causing pathogens[4]. Inrecent years, the alarming rise in
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Antimicrobial Resistance (AMR) among uropathogens has
emerged as a pressing global concern [6]. This
phenomenon poses a grave threat to public health, with
over 700,000 deaths attributed to AMR-related
complications each year worldwide [7]. If left unchecked,
projectionsindicate that by 2050, AMR could claim the lives
of over 10 million individuals annually and impose
substantial economic burdens [7]. Importantly, this crisis
transcends national boundaries, impacting countries
irrespective of income levels or developmental statuses.
Of particular concernareregions such as Africaand South-
East Asia, where the lack of established AMR surveillance
systems exacerbates the challenge [8]. In 2014, the World
Health Organization(WHO)highlighted the absence of such
systems in these regions. Within Pakistan, studies have
underscored the severity of AMR, revealing resistance
rates of 83% to four antibiotics and 65.5% to more than
eight antibiotics [9, 10]. Although UTI is treatable,
multidrug-resistant strains lead to treatment failure and
complications, resulting in significant morbidity and
mortality in hospitals[11].

In light of these challenges, this study endeavors to
elucidate the landscape of common uropathogens and
their antimicrobial resistance profiles, aiming to establish
alocalized antibiogram. By shedding light on the prevailing
resistance patterns, this research seeks to inform clinical
decision-making, mitigate morbidity associated with UTls,
foster community awareness regarding culture and
sensitivity testing, and guide the judicious prescription of
antimicrobial agents, contributing to the global efforts to
combatantimicrobial resistance.

METHODS

This prospective observational study investigated UTls
among patients presenting with symptoms such as
frequency, urgency, painful urination, flank pain, and fever.
Conducted during November 1st 2022 to October 31st 2023
at the medical outpatient department of DHQ Timergara
Medical College Teaching Hospital, the study aimed to
provide insights into patient demographics, urinary
pathogens, andantibioticresistance patterns.

A total of 109 patients were enrolled in the study. The
sample size was determined based on convenience
sampling of eligible patients presenting during the study
period, rather than through prior power calculations. This
approach was adopted due to practical constraints,
including time and resource availability. All patients with
white cells in urine at a count of > 8-10 per high power field
and who had not used antibiotics for at least 72 hours prior
to presentation were included in the study. While those
who had taken antibioticswithinthelast 72 hours were kept
underthe exclusioncriteria.

Data collection involved clinical examinations and
laboratory investigations, with patient samples cultured
and tested for sensitivity using standard protocols. Urinary
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pathogens and their antibiotic susceptibility profiles were
identified through established microbiological techniques.
Standardized procedures for urine culture and sensitivity
testingwere employedtoensureaccuracyand consistency
of results. Quantitative variables assessed the number of
white cells in urine per high-power field, bacterial colony
counts on culture, and antibiotic susceptibility/resistance
patterns of identified pathogens. Cultures were performed
using media such as McConkey agar and cystine lactose
electrolyte deficient medium. Data were analyzed using
SPSSversion 21.0, with descriptive statistics summarizing
patient demographics and characteristics of urinary
pathogens. Frequency distributionsand percentages were
calculated for qualitative variables, while means and
standard deviations were used for quantitative variables.
The study was conducted after receiving ethical approval
from the institutional ethical review board, Ref#
1070/TMC.CE.2023-24. Written consent was obtained from
patients who met the inclusion criteria and demonstrated
bacterial growth on urinary culture and sensitivity testing,
ensuringtheywere fullyinformed about the study.

RESULTS

A total of 109 patients were enrolled in this study,
comprising 37.60% males and 44.40% females, with a
median age of 50.15 + 18.42 years. The most prevalent
presenting symptoms among the patients were urinary
frequency(67.70%)followed by fever(Table 1).

Table 1: Baseline Characteristics of the Patients with Urinary
TractInfection(n=109)

Variables Mean £ SD/N (%)

Age (Years) 50.15+£18.42
Gender
Male 50(37.60%)
Female 59(44.40%)
Urinary Tract Infection Manifestations
Urgency 81(60.90%)
Frequency 90(67.70%)
Flanks pain 47(35.30%)
Fever 89(66.90%)
Pathogens

E. coli 69(51.90%)
Pseudomonas aeruginosa 16(12.00%)
Enterococcus 13(09.80%)
Klebsiela pneumonia 4(03.00%)
Staphylococcus aureus 5(03.80%)
Serration ordorifera 2(01.50%)

The predominant pathogen isolated from the urine
cultures was Escherichia coli, which was identified in
51.90% of patients. It was followed by Pseudomonas
aeruginosa in 12.0%, Enterococcus in 9.80%,
Staphylococcus aureus in 3.80%, and Serratia odorifera in
1.50% of patients. Among patients infected with
Escherichia coli, the most sensitive drugs were
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Nitrofurantoin(91.30%), Fosfomycin (98.90%), Meropenem
(89.90%), and Piperacillin(87.0%), while the most resistant
drugs included Ampicillin (92.80%), Cefixime (88.40%),
Amoxicillin(87.0%), and Ceftriaxone(87.0%). Pseudomonas
aeruginosa exhibited high resistance to all tested drugs, as
detailed in table 2. Enterococcus demonstrated equal
sensitivity patterns, with 92.30% of patients exhibiting
sensitivity to Fosfomycin, Nitrofurantoin, Piperacillin, and
Meropenem. Staphylococcus aureus displayed 80%
sensitivity to Nitrofurantoin and Meropenem, while
Serratia odorifera exhibited 100% sensitivity to
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Nitrofurantoin, Fosfomycin, Meropenem, and Piperacillin,
respectively. Escherichia coli was the most commonly
isolated pathogenin patients presenting with urinary tract
infection. It was highly sensitive to Nitrofurantoin,
Fosfomycin, Meropenem, and Piperacillin. Conversely,
Pseudomonas aeruginosa exhibited resistance to all tested
antibiotics. Enterococcus and Staphylococcus aureus
displayed varying sensitivity patterns, with Serratia
odorifera demonstrating uniformly high sensitivity to the
antibioticstested.

Table 2: Uropathogens Pattern of Sensitivityand Resistance

Isolates N (%)

Antbt;igéics Pattern ESCZ%rliiCh"a Pzzggg;ggggs Enterococcus | Klebsiela pneumonia | Staphylococcus aureus Serration ordorifera
, s | 62(89.90%) | 2(12.50%) 12(92.30%) 2(50.00%) 3(60.00%) 2(100.00%)
Fosfomycin
R 7(10.10%) 14(87.50%) 1(7.70%) 2(50.00%) 2(40.00%) -
] ] S | 83(91.30%) | 3(18.80%) 12(92.30%) 3(75.00%) 4(80.00%) 2(100.00%)
Nitrofurontoin
R 6(8.70%) 13(81.20%) 1(7.70%) 1(25.00%) 1(20.00%) -
, s | 28(40.60%) 2(12.5%) 5(38.50%) 1(25.00%) 1(20.00%) 2(100.00%)
Levofloxacin
R 41(59.40%) 14(87.50%) 8(61.50%) 3(75.00%) 4(80.00%) -
. . s | 26(37.70%) 1(6.20%) 4(30.80%) 1(25.00%) 1(20.00%) 2(100.00%)
Ciprofloxacin
R | 43(62.30%) | 15(93.80%) 9(69.20%) 3(75.00%) 4(80.00%) -
Offoxac s | 28(40.60%) 1(6.20%) 5(38.30%) 1(25.00%) 1(20.00%) 2(100.00%)
oxacin R | 41(59.40%) | 15(93.80%) 8(61.50%) 3(75.00%) 4(80.00%) -
Aol S 9(13.00%) 2(12.50%) 8(61.50%) 2(50.00%) 2(40.00%) 2(100.00%)
moxictin R | 60(87.00%) | 14(87.50%) 5(38.50%) 2(50.00%) 3(60.00%) -
N S 5(7.50%) 1(6.20%) 7(53.80%) - 2(40.00%) 2(100.00%)
mpiciin
P R | 65(92.80%) | 15(93.80%) 6(46.20%) 4(100.00%) 3(60.00%) -
Cofix S 8(11.60%) 2(12.50%) 7(53.80%) 1(25.00%) 2(40.00%) 2(100.00%)
erxime R | 61(88.40%) | 14(87.50%) 6(46.20%) 3(75.00%) 3(60.00%) -
o S 9(13.00%) 2(12.50%) 6(46.20%) 1(25.00%) 2(40.00%) 2(100.00%)
Ceftriaxone R | 60(87.00%) | 14(87.50%) 7(53.80%) 3(75.00%) 3(60.00%) -
o " 3 60(87.00) 4(25.00) 12(92.30) 3(75.00) 3(60.00) 2(100.005)
peractiin R | 9(13.00%) | 12(75.00%) 1(7.70%) 1(25.00%) 2(40.00%) E
s | 62(89.90%) 4(25.00) 12(92.30%) 3(75.00%) 4(80.00%) 2(100.00%)
Meropenem
R 7(10.10%) 12(75.00%) 1(7.70%) 1(25.00%) 1(20.00%) -
) S 32(46.40%) 3(18.80%) 3(23.10%) 1(25.00%) 3(60.00%) -
Doxycycline S S S S o
R | 37(53.60%) | 13(81.20%) 10(76.90%) 3(75.00%) 3(60.00%) -
_ S 20(29.00%) 3(18.80%) 3(23.10%) 1(25.00%) 3(60.00%) -
Co-trimoxazole R | 49(71.00%) | 13(81.20%) 10(76.90%) 3(75.00%) 2(40.00%) 2(100.00%)

S-Sensitive; R-Resistance

DISCUSSION

This study aimed to determine the prevailinguropathogens
inthe population of districts Dir Lowerand Upper, Pakistan,
along with their antimicrobial sensitivity and resistance
patterns, with the ultimate objective of establishing a
localized antibiogram. These findings underscore the
common occurrence of UTls and highlight concerning
trends in resistance to commonly utilized antibiotics.
Escherichia coli emerged as the predominant pathogen in
this study. Consistencyinthe prevalence of Escherichia coli
as the primary uropathogen was noted across various
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geographical locations. Studies conducted by Haindongo
EH et al., in Namibia, Abongomera G et al., in Uganda, and
Tanvir R et al., in Lahore, Pakistan, reported similar
findings, with prevalence rates ranging from 40.70% to
73.1% [12, 13, 10]. Furthermore, these findings align with
those of AdugnaB et al., where Escherichia coliemerged as
the most predominant bacterium isolated from urine,
followed by Enterobacter spp., Enterococcus spp., and
Klebsiella spp. Similar trends were observed in other
studies as well, further supporting the consistency and
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reliability of this findings[ 6, 14-16]. Additionally, this study's
observation of a predominance of Gram-negative
organisms (80.9%) aligns closely with comparable
research (81.3%) [17]. Firissa YB et al., found that gram-
negative bacteria accounted for 84% of the isolates, with
gram-positive bacteria comprising the remaining 16% [18].
These results were consistent with findings reported by
Tiruneh M et al., and Kasew D et al., from Gondar, Ethiopia,
as well as other studies conducted elsewhere [15, 19].
Nitrofurantoin showed the highest sensitivity rate of
91.30% of the tested antibiotics against Escherichia coli,
closely followed by Fosfomycin (89.90%) and Meropenem
(89.90%). On the other hand, resistance rates to ampicillin,
cefixime, amoxicillin, and ceftriaxone were much higher
than 85%. The results of this investigation suggest high
sensitivity of Nitrofurantoin (91.30%) against Escherichia
coli, aligning with empirical treatment guidelines, which
may warrant consideration as a first-line oral therapy.
However, disparities were noted in the sensitivity rates of
injectable antibiotics such as Meropenem and Piperacillin,
which were lower than previously reported figures.
Fosfomycin, particularly in single-dose preparations,
demonstrated promising sensitivity rates (89.90%),
consistent with previous study highlighting its efficacy
against Gram-negative microorganisms [20]. Conversely,
quinolones, including levofloxacin, ciprofloxacin, and
ofloxacin, exhibited significant resistance rates exceeding
55%, reflectingtrends observedin developing countries. In
astudybyFirissaYBetal., Enterococcus spp., Enterobacter
spp., and Klebsiella spp. were found to be resistant to
Ceftriaxone, Ceftazidime, Ciprofloxacin, Cotrimoxazole,
Gentamicin, and Nalidixic Acid but sensitive to
Nitrofurantoin, Vancomycin, and Cefoxitin [18]. Of
significant concern was the escalating resistance
observed among cephalosporins, namely ceftriaxone,
cefixime, amoxicillin, and ampicillin, with resistance rates
surpassing 85%. This stark contrast with previously
reported figures (33.9% and 22%) underscores the urgent
need for interventions to curb the indiscriminate use of
these antimicrobial agents, often exacerbated by self-
medication practices within the local community [12, 21].
However, it was imperative to acknowledge the limitations
inherent in this study. Although the data were primarily
collected from a single private clinic in districts Dir Lower
and Upper, Pakistan, expanding the data collection to
multiple setups could have provided a more representative
sample of the entire population. Additionally, extending the
duration of the study could improve the sample size,
thereby enhancing the reliability of the results. Moreover,
the exclusion criteria of patients who had received
antibiotics within 72 hours prior to urine sample collection
might have led to the underrepresentation of certain
patient groups, potentially affecting the generalizability of
the findings. Furthermore, the study did not assess factors
such as comorbidities or previous UTI episodes, which
could influence both the prevalence of uropathogens and
theirantimicrobial resistance patterns.
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CONCLUSIONS

The observation of Antimicrobial Resistance (AMR),
particularly with cephalosporins, suggests a need for
further investigations into initiatives aimed at curbing
indiscriminate antimicrobial use. Against Escherichia coli,
Nitrofurantoin, fosfomycin, meropenem, and piperacillin
have shown significant sensitivity, suggesting their
potential as empirical therapy alternatives pending
confirmation in larger studies. The study highlighted the
significance of current empirical management strategies
and initiatives to combat AMR nationally and
internationally.
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