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ABSTRACT

Urinary tract infection (UTI) is a common bacterial
infection and an important cause of antimicrobial
use. Increasing antimicrobial resistance has
complicated empirical treatment and emphasizes the
need for local susceptibility surveillance. This
retrospective observational study evaluated the
uropathogen profile, antimicrobial susceptibility
pattern, empirical antibiotic use
andtreatmentoutcomes
among140patientswithUTIduringMarch—
August2026.Demographic  characteristics, urine
culture reports, antimicrobial susceptibility results,
empirical therapy and treatment outcomes were
obtained from medical records and analyzed
descriptively. The mean
agewas43.5years,70%ofpatientswerefemaleand25%
haddiabetesmellitus.  Escherichiacoli was the
predominant uropathogen (75%), followed by
Klebsiella pneumoniae (15%), Proteus mirabilis
(5%),  Enterococcus  faecalis  (3%)  and
Staphylococcus saprophyticus (2%). Among E. coli,
resistance was highest to ampicillin (48%) and
lowest to nitrofurantoin (5%). K. pneumoniae
showed resistance of 89% to ampicillin, 67% to
ciprofloxacin, 44% to
trimethoprim/sulfamethoxazole and 22% to
nitrofurantoin.  Nitrofurantoin was the most
frequently prescribed empirical antibiotic (45%),
followed by ciprofloxacin (35%). Clinical cure was
documented in 75% of patients, susceptibility
concordance in 82%, microbiological eradication in
68% and recurrence within four weeks in 25%. The
findings support regular local antimicrobial
susceptibility surveillance and culture-directed
antibiotic therapy for rational management of UTI
[1-5].
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I. INTRODUCTION

Urinary tract infection is one of the most
frequently encountered bacterial infections and may
involvethe bladder, wurethra, uretersorkidneys.
Escherichia coli isthepredominant uropathogen in
many populations, while Klebsiella pneumoniae,
Proteus mirabilis, Enterococcus spp. and other
organisms may also cause infection [1,2].
Antimicrobial resistance among urinary pathogens
has become an important clinical problem because
resistance to commonly used oral antibiotics may
reduce the effectiveness of empirical treatment.

Recent studies have
demonstratedconsiderablegeographicalandinstitutio
nalvariationinantimicrobialsusceptibility among

uropathogens, highlighting the importance of local
antibiograms [3,4].

Urine culture and antimicrobial susceptibility
testing allow identification of the causative
organismandselectionofappropriatetargetedtherapy.
Currentrecommendationsemphasize  consideration
of infection severity, anatomical site, previous
antimicrobial exposure, risk of resistant organisms
and patient-specific factors when selecting
empirical treatment [5].
Antimicrobialstewardshipandregularsurveillanceofr
esistancepatternsarethereforeimportant components
of effective UTI management [1,6].

Aim and Objectives

Theaimofthestudywastoevaluatetheuropathogenprof
ile,antimicrobialsusceptibility —pattern, empirical
antibiotic use and treatment outcomes among
patients with UTI. The objectives were to identify
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the predominant uropathogens, determine their
antimicrobial
resistancepatterns,assessempiricalantibioticprescribi
ng,evaluateconcordancebetween empirical
treatment and susceptibility results, and assess
clinical cure, microbiological eradication and
recurrence.

II. MATERIALSANDMETHODS

Aretrospectiveobservational study wasconducted
forsix months from March to August 2026 among
140 patients diagnosed with UTI. Patients with
available urine culture, antimicrobial susceptibility
and relevant treatment information were included.
Demographic and clinical information was collected
from electronic medical records using a structured
data collection format. Variables included age, sex,
diabetes mellitus, urine culture findings, identified
uropathogen,antimicrobialsusceptibility,empiricalan
tibiotictherapyandtreatmentoutcomes. The major
organisms identified were E. coli, K. pneumoniae,
P. mirabilis, E. faecalis and S. saprophyticus.
Resistance to ampicillin, ciprofloxacin,
trimethoprim/sulfamethoxazole and nitrofurantoin
was assessed from the reported susceptibility
results. Empirical treatment was considered
concordant when the prescribed antibiotic was
reported as susceptible against the isolated
organism. Clinical cure was defined as resolution or
substantial improvement of UTI symptoms.
Recurrence was defined as another documented UTI
within four weeks.
Microbiologicaleradicationwasdefinedasanegativefo
llow-upurineculturewhenavailable. ~ Data  were
analyzed using descriptive statistics and expressed
as frequencies, percentages and mean values.

Results

Amongthe140patients,themeanagewas43.5years.Fe
malesaccountedfor98(70%)patients and males for
42 (30%), while diabetes mellitus was documented
in 35 (25%) patients. E. coli was the predominant
uropathogen, accounting for 105 (75%) isolates,
followed by K. pneumoniaein 21 (15%), P.
mirabilis in 7 (5%),E. faecalis in 4 (3%) and S.
saprophyticus in 3 (2%). Among E. coli, resistance
was 48% to ampicillin, 25% to ciprofloxacin, 18%
to
trimethoprim/sulfamethoxazoleand5%tonitrofuranto
in.Correspondingresistanceratesamong

K. pneumoniae were 89%, 67%, 44% and 22%,
respectively.  Nitrofurantoin ~ was  prescribed

empirically in 45% of patients, ciprofloxacin in
35% and other antibiotics in 20%. Clinical cure
wasdocumentedin105(75%)patients,recurrencewithi
nfourweeksin35(25%),susceptibility concordance in
115 (82%) and microbiological eradication in 95
(68%).

Discussion

The predominance of E. coli observed in the present
study is consistent with the established
epidemiology of UTI and recent Indian studies
[1,3,4]. The resistance of E. coli to ampicillin
(48%)andciprofloxacin(25%)isclinicallyrelevantbec
ausetheseantibioticshavehistorically
beenusedforurinaryinfections.Recentmulticentre
Indiansurveillancehasalsodemonstrated
reducedfluoroquinolonesusceptibilityandregionaldif
ferencesinantimicrobialsusceptibility, ~ supporting
the use of local resistance data for empirical
treatment [3].

K. pneumoniaeshowedhigherresistancethanF. colitoal
Ifourevaluatedantibiotics,particularly ampicillin and
ciprofloxacin. Such resistance patterns demonstrate
the importance of culture and susceptibility testing,
particularly in patients with risk factors for resistant
infection. Nitrofurantoin showed comparatively
lower resistance and was the most frequently
prescribed empirical antibiotic. However, antibiotic
selection should be based on infection site, severity,
renal function and patient-specific factors, since an
antibiotic with favorable urinary susceptibility may
not be appropriate for every type of UTI [5,7].

Susceptibility concordance was observed in 82% of
patients, indicating that most empirical prescriptions
were active against the isolated organisms.
However, 18% of empirical prescriptions were not
concordant with the reported susceptibility pattern.
Clinical cure was documented in 75% of patients,
while recurrence occurred in 25%. These findings
should be
interpretedcautiouslybecausetheretrospectivedesign
doesnotestablishacausalrelationship between
empirical antibiotic selection and clinical outcomes.
Antimicrobial stewardship,
appropriatediagnostictestingandculture-
directedmodificationoftreatmentremainimportant
strategies for reducing inappropriate antimicrobial
exposure and resistance [1,6,8].
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III. RESULTSAND DISCUSSION 43.5years.Amongthepatients,98(70% )werefemalea
Demographic Characteristics nd42(30%)weremale.Diabetes mellitus was present
Atotal of140patientswereincludedin in 35 (25%) patients. The results were shown in the
thestudy. Themean ageofthestudy population was table: 1.

Tablel.Demographiccharacteristics (n=140)
Parameter Number Percentage

Totalpatients 140 100%
Female 98 70%
Male 42 30%
Diabetesmellitus 35 25%
Withoutdiabetes 105 75%

Meanage 43.5 years —

Distribution of Uropathogens
E.coliwasthemostcommonuropathogen,accountingfor105(75%)cases,followedbyK. pneumoniae with 21 (15%)

cases. The results were shown in the table: 2 and figure: 1.

Table2.Distributionofcausativeuropathogens (n=140)

Uropathogen Number of patients Percentage
Escherichiacoli 105 75%
Klebsiellapneumoniae 21 15%
Proteusmirabilis 7 5%
Enterococcusfaecalis 4 3%
Staphylococcussaprophyticus 3 2%
Total 140 100%

Figurel.Distributionof uropathogens

Distribution of uropathogens
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AntimicrobialResistancePatternofE. coli
Among E. coli, the highest resistance was observed against ampicillin (48%), whereas
nitrofurantoindemonstratedthelowestresistance(5%). Theresultswereshowninthetable: 3 and figure: 2.
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Table3.Resistancepatternof E.coli (n=140)

Antibiotic Resistance(%)

Ampicillin 48%
Ciprofloxacin 25%

TMP/SMX 18%
Nitrofurantoin 5%

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

AntimicrobialResistancePatternofKlebsiellapneumoniae
K. pneumoniae showed the highest resistance to ampicillin (89%) and ciprofloxacin (67%),

Figure2 .E.coliresistance pattern

E. coli resistance pattern

Ampicillin

Ciprofloxacin

TMP/SMX

Nitrofurantoin

whilethelowestresistancewasobservedwithnitrofurantoin(22%). Theresultswereshown in the table: 4 and figure:

3.

Table4.ResistancepatternofK.pneumoniae(n=140)

Antibiotic Resistance(%)

Ampicillin 89%
Ciprofloxacin 67%

TMP/SMX 44%
Nitrofurantoin 22%
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Figure3.K.pneumoniaeresistancepattern

K. pneumoniae resistance pattern
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K.pneumoniaeshowedhigherresistancethanF. colitoalltheantibioticsevaluated.
Nitrofurantoindemonstratedthelowestresistanceamongthecommonlyevaluatedantibiotics. The results were

shown in the table: 5 and figure: 4.

Table5.Comparisonofantimicrobialresistance (n=140)

Antibiotic E. coli K. pneumoniae

Ampicillin 48% 89%
Ciprofloxacin 25% 67%

TMP/SMX 18% 44%
Nitrofurantoin 5% 22%

90%
80%

Figure4.Comparativeresistancepattern

Comparative resistance pattern
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EmpiricalAntibioticPrescribingPattern
Nitrofurantoinwasthemostfrequentlyprescribedempiricalantibiotic,accountingfor45% of prescriptions, followed
by ciprofloxacin at 35%. The results were shown in the table: 6 and figure: 5.

Table6.Empiricalantibioticprescribing (n=140)

Antibiotic Percentage Approximatenumberofpatients
Nitrofurantoin 45% 63
Ciprofloxacin 35% 49
Others 20% 28

FigureS.Empiricalantibioticprescribing pattern

Empirical antibiotic prescribing pattern
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TreatmentOQutcomes

Clinical cure was achieved in 75% of patients. Recurrence within four weeks occurred in 25% of patients.
Empirical treatment matched urine culture susceptibility in 82% of cases,
whilemicrobiologicaleradicationwasachievedin68 % ofpatients. Theresultswereshown in the table: 7 and figure:
6.

Table7.Treatmentoutcomes (n=140)

Treatmentoutcome Numberof patients Percentage
Clinicalcure 105 75%
Recurrencewithindweeks 35 25%
Susceptibilitymatch 115 82%
Microbiologicaleradication 95 68%
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Figure6.Treatment outcomes

Treatment outcomes
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IV.  CONCLUSION

Escherichiacoliwasthe
predominanturopathogenamongthe 140patientsstudie
d,followedby

K. pneumoniae.
observed to

resistance was
ciprofloxacin,

Considerable
ampicillin ~ and

particularly among K. pneumoniae, whereas
nitrofurantoin ~ showed  comparatively = lower
resistance. Nitrofurantoin was also the most
commonly  prescribed empirical  antibiotic.

Susceptibilityconcordancewasobservedin82%ofcase
s,clinicalcurein75%,microbiological eradication in
68% and recurrence within four weeks in 25%. The
findings emphasize the importance of local
antimicrobial susceptibility surveillance,
appropriate urine culture testing and culture-
directed modification of therapy. Empirical
antibiotic selection should consider infection site,
severity, patient-specific risk factors and current
local susceptibility patterns [3,5,9].
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