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Antibiogram Profile of Patients Having Urinary 
Tract Infection Treated with Most Commonly 
Used Antibiotics

ABSTRACT

Background: Urinary tract infections (UTIs) are the most common infections in humans, primarily 
caused by bacteria, with Escherichia coli (E. coli) responsible for 75-90% of cases. The rise in bacterial 
resistance is largely due to inappropriate antibiotic use, posing significant public health concerns. 
This study investigated UTI prevalence and antibiotic resistance to inform optimized treatment 
guidelines. This study aimed to identify the bacterial pathogens causing UTIs and assess their 
antimicrobial sensitivity and resistance to commonly used antibiotics.

Methods: A descriptive cross-sectional study was conducted over six months at Khyber Teaching 
Hospital's Microbiology Department to assess the antibiogram profile of uropathogens from urine 
cultures. Urine samples were cultured on CLED media, and biochemical tests were used to identify 
the uropathogens. Antimicrobial susceptibility testing was performed on the isolates using the 
Kirby-Bauer disk diffusion method on Mueller Hinton Agar (MHA), following CLSI guidelines. A total of 
384 patients' urine samples were collected through a convenient technique and processed as per 
standard guidelines.  The collected data was analyzed using SPSS-22 and shown in tables. 

Results: Escherichia coli was the most common uropathogen, found in 48.17% (n=185) of cases, with 
a higher prevalence in females at about 48.4% (n=125). Fosfomycin was the most frequently 
prescribed antibiotic (31.5%) and showed the highest sensitivity (50.2%). Cefotaxime exhibited the 
highest resistance (38.45%), followed by Amoxicillin-clavulanic acid (34.8%).

Conclusion: Escherichia coli remains the dominant pathogen, with Fosfomycin proving generally 
effective, while resistance to cefotaxime is notable. These reports show the importance of antibiotic 
use responsibly. By selecting appropriate antibiotics, we can minimize the resistance rate of 
uropathogens. 
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INTRODUCTION
Urinary tract infections (UTIs) are defined as bacteria in 
the urinary tract, from mild symptoms to severe cases 
where kidneys are involved1. In humans UTIs are the 
most common infection, affecting both genders and 
all ages people in hospitals and communities. It is the 
first hospital-acquired (nosocomial) infection and for 
hospital visits, it is the second most common reason2. 
The infection that develops 48 hours or more after 
hospital admission is called Nosocomial urinary tract 
infection (N-UTIs), where the patient was not already in 
the incubation phase at the time of admission or within 
three days of discharge. Around 35% of infections 
acquired in hospitals are urinary tract infections (UTIs)3. 
In older adults, UTIs account for about 25% of all infec-
tions. Although the morbidity associated with UTIs is 
lower compared to other healthcare-associated 
infections, UTIs can vary from asymptomatic to severe, 
chronic, and either uncomplicated or complicated. 
The clinical presentation depends on factors such as 
the specific part of the urinary tract involved, the caus-
ative organism, the severity of the infection, and the 
patient’s immune response4. UTIs are more prevalent in 
women than men, with an 8:1 ratio, largely due to 
anatomical and physiological differences. Factors 
contributing to this include the shorter female urethra, 
which facilitates bacterial travel to the bladder5. UTIs 
are also more common in pregnant women and 
sexually active individuals. The use of spermicidal 
diaphragms can increase the risk, and post-meno-
pausal women face higher susceptibility due to urinary 
tract changes related to decreased estrogen levels. 
Other contributing factors include poor hygiene, 
urinary tract abnormalities, catheter use, and low 
immunity6. 

The empirical use of broad-spectrum antibiotics 
without culture or sensitivity testing has led to wide-
spread antibiotic resistance, contributing to the emer-
gence of multi-resistant bacterial strains7. The 
resistance pattern of microorganisms is the leading 
factor in the selection of empirical antibiotic treat-
ment8. It is very important for doctors to know about 
common uropathogens and their resistance and 
sensitivity to antibiotics9. The abrupt use of inappropri-
ate increases the resistance pattern of bacterial 
species, which are leading to global health issues10. In 
India and Pakistan, physicians prescribe antibiotics 
based on signs and symptoms, without the culture 
sensitivity profile of uropathogens10, 11. It is very crucial 
for healthcare workers to be aware of bacterial profile 

and their concerning response to antibiotics12.  Aware-
ness about the coming antibiotic resistance is import-
ant to make sure that treatment stays effective in 
managing the changing pattern of microorganisms. 
The purpose of this research was to assess the antibiot-
ic susceptibility and resistance patterns of those micro-
organisms that are identified in UTIs.

METHODS
This descriptive cross-sectional study was conducted 
at Khyber Teaching Hospital in Peshawar, the purpose 
of this study was to understand the antibiotic 
resistance of those bacteria that are involved in caus-
ing urinary tract infections (UTIs). The research was 
conducted over five months, from June 5, 2023, to 
November 5, 2023, and involved 384 participants 
Sample size was calculated through the WHO sample 
size calculator while taking a maximum 50% preva-
lence with 95% and 0.5 margins of error13. Ethical 
approval has been granted from Ahmad Medical 
Institute with Reference No. 1063/AMI/Adm/23. 
Patients with UTIs were chosen through a convenience 
sampling approach, meaning they were selected 
based on their availability and willingness to take part. 
To be included, participants had to be of any age or 
gender, have a confirmed UTI, show symptoms, and 
agree to participate. Those who were excluded 
included people with incomplete medical records, 
those without symptoms despite having bacteria in 
their urine, anyone who had recently taken antibiotics, 
pregnant or breastfeeding women, and individuals 
with chronic conditions like diabetes or HIV/AIDS.

Urine samples were collected from patients using 
sterile, screw-capped containers. In the Microbiology 
Department, a 0.001 ml aliquot was cultured on CLED 
media and incubated at 35-37°C for 24 hours. A 
positive culture for UTI was defined as the presence of 
a solitary organism at a concentration of 10^5 Colony 
Forming Units/ml. Following incubation, Gram staining 
and biochemical tests were performed to identify the 
uropathogens. Antimicrobial susceptibility was evalu-
ated using the Kirby-Bauer disk diffusion method on 
Mueller-Hinton Agar (MHA), focusing on the sensitivity 
and resistance patterns of commonly prescribed 
antibiotics: Amoxicillin-clavulanic acid, Fosfomycin, 
Cefotaxime, and Ciprofloxacin14. 

Data was analyzed using Statistical Package for Social 
Sciences version 22 (SPSS-v22). All descriptive data is 
shown in tables in the form of frequencies and 

percentages. A P-value less than 0.5 was considered 
significant.

RESULTS
This study analyzed urine samples from 384 patients 
clinically diagnosed with urinary tract infections (UTIs) 
to identify uropathogens and determine their sensitivi-
ty and resistance to commonly used antibiotics. Out of 

384 patients, 258 (67.18%) were female, and 126 
(33.33%) were male. The highest prevalence of UTIs 
occurred in patients aged 49-70 years (n=135), partic-
ularly among females (n=98). The next highest preva-
lence was in the 27-48-year age group (n=112), with 
the highest incidence in females (n=70) within this 
group, as shown in Table 1.
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384 patients, 258 (67.18%) were female, and 126 
(33.33%) were male. The highest prevalence of UTIs 
occurred in patients aged 49-70 years (n=135), partic-
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Age Group (years) Male (n) Female (n) Total (n) 

5-26 27 (25%) 81 (75%) 108 (28.1%) 
27-48 42 (37.5%) 70 (62.5%) 112 (29.1%) 
49-70 37 (27.4%) 98 (72.6%) 135 (35.1%) 

71-90 20 (68.9%) 9 (31.1%) 29 (7.5%) 
Total 126 (32.8%) 258 384 

Table 1. Age and Gender Distribution of the Participants 

Gender-Wise Distribution of Microorganisms 
The most common uropathogen was E. coli (48.2%), as shown in Table 2, with a higher prevalence in females 
(67.6%) compared to males (32.4%). Other pathogens included Klebsiella spp (21.1%), Marganella spp (6.5%), 
Proteus spp (3.3%), Pseudomonas spp (5.7%), Enterobacter spp (6.77%), Citrobacter spp (4.42%), Serratia spp 
(1.82%), and S. aureus (2.08%). 

Uropathogen Male % (n) Female % (n) Total % (n) 

E. coli 32.4 (60) 67.6 (125) 48.2 (185) 

Marganella spp 24 (6) 76 (19) 6.5 (25) 

Proteus spp 53.8 (7) 46.2 (6) 3.3(13) 

Klebsiella spp 32.1 (26) 67.9 (55) 21.0(81) 

Pseudomonas spp 54.5 (12) 45.5 (10) 5.7(22) 

Enterobacter spp 26.9 (7) 73.1 (19) 6.7(26) 

Citrobacter spp 23.5 (4) 76.5 (13) 4.4(17) 

Serratia spp 28.5(2) 71.4 (5) 1.8(7) 

S. aureus 25 (2) 75 (6) 2.0(8) 

Total 126 258 384 

Table 2. Gender-wise Distribution of Uropathogens 

Commonly Used Antibiotics 
The antibiotics used in treating the UTIs and their frequency as presented in Table 3. Fosfomycin was the most 
commonly used antibiotic (31.5%), followed by Amoxicillin-Clavulanic acid (29.4%), Cefotaxime (24%), and 
Ciprofloxacin (15.1%). 

Antibiogram Profile of Patients Having Urinary Tract Infection Treated with Most Commonly Used Antibiotics  
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Table 3 also summarizes the resistivity and sensitivity of antibiotics among the study participants. The results 
indicate an overall resistivity of 195 out of 384 samples (50.8%) and a sensitivity of 189 out of 384 samples 
(49.2%). 

Variable n % 

Antibiotic Fosfomycin 121 (31.5%) 

Amoxicillin-Clavulanic acid 113 (29.4%) 

Cefotaxime 92 (24.0%) 

Ciprofloxacin 58 (15.1%) 

Total 384 (100%) 

Antibiotic Activity Resistance 195 (50.8%) 

Sensitive 189 (49.2%) 

Total 384 (100%) 

Table 3. Commonly prescribed Antibiotics for UTIs 

Distribution of Antibiotics, Drug Activity, and Microorganisms 

the resistance and sensitivity patterns of different microorganisms to various antibiotics is presented in Table 
4. E. coli showed the highest sensitivity to Fosfomycin (76.8%%) and the highest resistance to Cefotaxime 
(79.5%). 

Uropathogen Susceptibility 
Profile 

Amoxicillin-
Clavulanic 
Acid (%) 

Fosfomycin 
(%) 

Cefotaxime 
(%) 

Ciprofloxacin 
(%) 

Total 
(n) 

E. coli Resistant 54.8 (34) 23.0 (13) 79.5 (35) 56.5 (13) 95 

Sensitive 45.2 (28) 76.8 (43) 20.5 (9) 43.5 (10) 90 
Marganella 
spp 

Resistant 50.0 (2) 16.7 (2) 100 (4) 20.0 (1) 9 

Sensitive 50.0 (2) 83.3 (10) 0 (0) 80.0 (4) 16 
Proteus spp Resistant 100 (2) 0 (0) 80.0 (4) 0 (0) 6 

Sensitive 0 (0) 100 (5) 20.0 (1) 100 (1) 7 
Klebsiella spp Resistant 50.0 (11) 28.0 (7) 75.0 (15) 50.0 (7) 40 

Sensitive 50.0 (11) 72.0 (18) 25.0 (5) 50.0 (7) 41 
Total Resistant 35.1 (68) 21.5 (26) 81.5 (75) 44.8 (26) 195 

Sensitive 39.8 (45) 78.5 (95) 18.5 (17) 55.2 (32) 189 
Total (n) 113 121 92 58 384 

Table 4. Antibiotic Susceptibility of Different Uropathogens to Commonly Used Antibiotics 

Drugs Activity and Antibiotics Cross-tabulation 
The cross-tabulation of the overall resistivity and sensitivity of each antibiotic is presented in Table 5. 
Fosfomycin was the most sensitive antibiotic, with 50.2% sensitivity, while Cefotaxime showed the highest 
resistance at 38.45%. 
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Susceptibility 
Profile 

Amoxicillin-
Clavulanic acid 

Fosfomycin Cefotaxime Ciprofloxacin Total (n) 

Resistance 68 (60.2%) 26 (21.5%) 75 (81.5%) 26 (44.8%) 195 
(50.8%) 

Sensitive 45 (39.8%) 95 (78.5%) 17 (18.5%) 32 (55.2%) 189 
(49.2%) 

Total (n) 113 (29.4%) 121 (31.5%) 92 (24.0%) 58 (15.1%) 384 

Table 5. Susceptibility Profile of Commonly Used Antibiotics 

DISCUSSION
This study identified Escherichia coli as the predomi-
nant uropathogen, accounting for 48.17% (n=185) 
of cases, with a slightly higher prevalence in females 
(48.4%, n=125). Fosfomycin was the most commonly 
prescribed antibiotic (31.5%) and demonstrated the 
highest sensitivity rate (50.2%). Conversely, Cefotax-
ime showed the highest resistance rate (38.45%), 
closely followed by Amoxicillin-clavulanic acid 
(34.8%). Urinary tract infection (UTI) is a common 
global health issue that affects individuals across all 
genders and age groups15, 16. This study offers a 
thorough analysis of the antibiogram of uropatho-
gens, focusing on their resistance and sensitivity 
patterns to commonly prescribed antibiotics. These 
patterns can change over time and differ across 
regions, even within the same country17, 18. Key 
factors, such as patient age, gender, and previous 
antibiotic use, play an essential role in accurately 
identifying resistance and sensitivity trends. UTIs are 
most commonly seen in females, largely due to their 
shorter urethra and other contributing risk factors19.
In this study, UTIs were more common in females, 
with 258 cases (67.18%) compared to 126 cases 
(33.3%) in males. The most common uropathogen 
identified was E. coli, which was found in 185 out of 
384 cases (48.17%). Of those, E. coli was present in 60 
male patients (32.43%) and 125 female patients 
(67.56%). The study revealed that 46.3% of the 
isolates were obtained from male patients, with the 
majority of patients (highest percentage) falling 
within the 21–30 year age group. Notably, female 
patients exhibited higher resistance to antibiotics 
compared to their male counterparts20. A compara-
ble study undertaken at Karakoram International 
University in Gilgit, Pakistan, revealed a significantly 
higher incidence of Urinary Tract Infections (UTIs) 
among females (68.18%) than males (39.83%). In 
their study, E. coli was also the most common patho-
gen, accounting for 55 cases (48.67%), aligning 
closely with our findings21.

UTIs were most common in patients aged 5-48 years. 
On the other hand, Ahmed et al., study found the 

highest prevalence in patients between 21 and 50 
years old21. Other bacterial isolates identified in this 
study included Klebsiella spp. (81, 21.09%), Margan-
ella spp. (25, 6.51%), Proteus spp. (13, 3.38%), Pseu-
domonas spp. (22, 5.72%), Enterobacter spp. (26, 
6.775%), Citrobacter spp. (17, 4.42%), Serratia spp. 
(7, 1.82%), and S. aureus (8, 2.08%). A study from 
Afghanistan reported a range of uropathogens, 
including Enterococcus (11.1%), Serratia spp. 
(10.8%), S. aureus (8.2%), Klebsiella spp. (2.9%), Prote-
us spp. (1.8%), and Pseudomonas spp. (1.2%)22.

In this study, Fosfomycin showed the highest sensitivi-
ty, with a rate of 95 out of 189 cases (50.2%). Amoxi-
cillin-Clavulanic acid followed as the second most 
sensitive antibiotic, with a sensitivity rate of 45 out of 
189 cases (23.8%).Cefotaxime was found to be the 
most resistant antibiotic, with an overall resistance 
rate of 75/195 (38.45%). Amoxicillin-Clavulanic acid 
was the second most resistant drug, with a 
resistance rate of 68/195 (34.8%). A study conduct-
ed in New Delhi, India, revealed differing antimicro-
bial susceptibility patterns, with Amoxicillin-Clavulan-
ic acid showing 30% sensitivity and 44% resistance, 
Ciprofloxacin exhibiting 49% sensitivity and 25% 
resistance, and Cefotaxime demonstrating 55% 
sensitivity and 19% resistance23.

The variation in antibiotic activity (resistance and 
sensitivity) is likely due to factors such as the irrational 
use of antibiotics, patient age, gender, lifestyle, and 
the geographical distribution of uropathogens. In 
our study, E. coli was most sensitive to Fosfomycin 
(43/90, 47.7%), followed by Amoxicillin-Clavulanic 
acid (28/90, 30.1%), Ciprofloxacin (10/90, 11.1%), 
and Cefotaxime (9/90, 10%). E. coli showed the 
highest resistance to Cefotaxime (35/95, 36.85%), 
followed by Amoxicillin-Clavulanic acid (34/95, 
35.7%), Fosfomycin (13/95, 13.6%), and Ciprofloxacin 
(13/95, 13.6%). These results indicate that E. coli has 
lower resistance to Fosfomycin. Another study 
revealed that Fosfomycin exhibited exceptional 
efficacy against Escherichia coli, with a remarkable 
potency rate of 89.97%24. Klebsiella spp. in our study 

was sensitive to Fosfomycin (43.9%) and resistant to 
Cefotaxime (36.55%). Marganella spp. showed 
sensitivity to Fosfomycin (62.2%) and resistance to 
Cefotaxime (25%). A study found that Klebsiella spp. 
exhibited limited susceptibility to Ciprofloxacin 
(21.1%) and Amoxicillin-Clavulanic acid (23.7%)25.

Managing UTIs should follow established guidelines 
for diagnosis and treatment. Diagnosis is usually 
based on symptoms such as frequent, painful urina-
tion, cloudy urine, and lower abdominal pain. Physi-
cal exams, urine analysis, and cultures help identify 
the bacteria causing the infection and their antibi-
otic sensitivity. Antibiotic choice should depend on 
the severity of the infection, the patient's history, and 
local resistance patterns. It is important to complete 
the full course of antibiotics to ensure the infection is 
fully treated. Practicing good personal hygiene and 
consuming clean food and water can also help 
reduce the risk of UTIs.

CONCLUSION
Urinary tract infections (UTIs) represent a significant 
global health issue, affecting individuals of all ages 
and genders. Our study identified E. coli as the most 
prevalent uropathogen and Fosfomycin as a highly 
effective treatment option. Tailoring antimicrobial 
therapy to local antibiograms, with Fosfomycin as a 
first-line choice, can improve patient outcomes, 
reduce antibiotic misuse, and combat resistance. 
The rise in antimicrobial resistance, particularly in the 
context of frequently occurring uropathogens like 
Escherichia coli, Klebsiella spp., and Staphylococ-
cus aureus highlights the need for prudent antibiotic 
use and local surveillance to guide treatment. This 
study underscores the importance of continuous 
monitoring of bacterial resistance patterns to ensure 
appropriate therapeutic interventions. By tailoring 
treatment strategies to local antibiograms, health-
care providers can enhance patient outcomes, 
reduce unnecessary antibiotic use, and help control 
the rise of multi-drug-resistant organisms. Early 
detection and targeted treatments are essential for 
preventing complications related to UTIs.
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DISCUSSION
This study identified Escherichia coli as the predomi-
nant uropathogen, accounting for 48.17% (n=185) 
of cases, with a slightly higher prevalence in females 
(48.4%, n=125). Fosfomycin was the most commonly 
prescribed antibiotic (31.5%) and demonstrated the 
highest sensitivity rate (50.2%). Conversely, Cefotax-
ime showed the highest resistance rate (38.45%), 
closely followed by Amoxicillin-clavulanic acid 
(34.8%). Urinary tract infection (UTI) is a common 
global health issue that affects individuals across all 
genders and age groups15, 16. This study offers a 
thorough analysis of the antibiogram of uropatho-
gens, focusing on their resistance and sensitivity 
patterns to commonly prescribed antibiotics. These 
patterns can change over time and differ across 
regions, even within the same country17, 18. Key 
factors, such as patient age, gender, and previous 
antibiotic use, play an essential role in accurately 
identifying resistance and sensitivity trends. UTIs are 
most commonly seen in females, largely due to their 
shorter urethra and other contributing risk factors19.
In this study, UTIs were more common in females, 
with 258 cases (67.18%) compared to 126 cases 
(33.3%) in males. The most common uropathogen 
identified was E. coli, which was found in 185 out of 
384 cases (48.17%). Of those, E. coli was present in 60 
male patients (32.43%) and 125 female patients 
(67.56%). The study revealed that 46.3% of the 
isolates were obtained from male patients, with the 
majority of patients (highest percentage) falling 
within the 21–30 year age group. Notably, female 
patients exhibited higher resistance to antibiotics 
compared to their male counterparts20. A compara-
ble study undertaken at Karakoram International 
University in Gilgit, Pakistan, revealed a significantly 
higher incidence of Urinary Tract Infections (UTIs) 
among females (68.18%) than males (39.83%). In 
their study, E. coli was also the most common patho-
gen, accounting for 55 cases (48.67%), aligning 
closely with our findings21.

UTIs were most common in patients aged 5-48 years. 
On the other hand, Ahmed et al., study found the 

highest prevalence in patients between 21 and 50 
years old21. Other bacterial isolates identified in this 
study included Klebsiella spp. (81, 21.09%), Margan-
ella spp. (25, 6.51%), Proteus spp. (13, 3.38%), Pseu-
domonas spp. (22, 5.72%), Enterobacter spp. (26, 
6.775%), Citrobacter spp. (17, 4.42%), Serratia spp. 
(7, 1.82%), and S. aureus (8, 2.08%). A study from 
Afghanistan reported a range of uropathogens, 
including Enterococcus (11.1%), Serratia spp. 
(10.8%), S. aureus (8.2%), Klebsiella spp. (2.9%), Prote-
us spp. (1.8%), and Pseudomonas spp. (1.2%)22.

In this study, Fosfomycin showed the highest sensitivi-
ty, with a rate of 95 out of 189 cases (50.2%). Amoxi-
cillin-Clavulanic acid followed as the second most 
sensitive antibiotic, with a sensitivity rate of 45 out of 
189 cases (23.8%).Cefotaxime was found to be the 
most resistant antibiotic, with an overall resistance 
rate of 75/195 (38.45%). Amoxicillin-Clavulanic acid 
was the second most resistant drug, with a 
resistance rate of 68/195 (34.8%). A study conduct-
ed in New Delhi, India, revealed differing antimicro-
bial susceptibility patterns, with Amoxicillin-Clavulan-
ic acid showing 30% sensitivity and 44% resistance, 
Ciprofloxacin exhibiting 49% sensitivity and 25% 
resistance, and Cefotaxime demonstrating 55% 
sensitivity and 19% resistance23.

The variation in antibiotic activity (resistance and 
sensitivity) is likely due to factors such as the irrational 
use of antibiotics, patient age, gender, lifestyle, and 
the geographical distribution of uropathogens. In 
our study, E. coli was most sensitive to Fosfomycin 
(43/90, 47.7%), followed by Amoxicillin-Clavulanic 
acid (28/90, 30.1%), Ciprofloxacin (10/90, 11.1%), 
and Cefotaxime (9/90, 10%). E. coli showed the 
highest resistance to Cefotaxime (35/95, 36.85%), 
followed by Amoxicillin-Clavulanic acid (34/95, 
35.7%), Fosfomycin (13/95, 13.6%), and Ciprofloxacin 
(13/95, 13.6%). These results indicate that E. coli has 
lower resistance to Fosfomycin. Another study 
revealed that Fosfomycin exhibited exceptional 
efficacy against Escherichia coli, with a remarkable 
potency rate of 89.97%24. Klebsiella spp. in our study 

was sensitive to Fosfomycin (43.9%) and resistant to 
Cefotaxime (36.55%). Marganella spp. showed 
sensitivity to Fosfomycin (62.2%) and resistance to 
Cefotaxime (25%). A study found that Klebsiella spp. 
exhibited limited susceptibility to Ciprofloxacin 
(21.1%) and Amoxicillin-Clavulanic acid (23.7%)25.

Managing UTIs should follow established guidelines 
for diagnosis and treatment. Diagnosis is usually 
based on symptoms such as frequent, painful urina-
tion, cloudy urine, and lower abdominal pain. Physi-
cal exams, urine analysis, and cultures help identify 
the bacteria causing the infection and their antibi-
otic sensitivity. Antibiotic choice should depend on 
the severity of the infection, the patient's history, and 
local resistance patterns. It is important to complete 
the full course of antibiotics to ensure the infection is 
fully treated. Practicing good personal hygiene and 
consuming clean food and water can also help 
reduce the risk of UTIs.

CONCLUSION
Urinary tract infections (UTIs) represent a significant 
global health issue, affecting individuals of all ages 
and genders. Our study identified E. coli as the most 
prevalent uropathogen and Fosfomycin as a highly 
effective treatment option. Tailoring antimicrobial 
therapy to local antibiograms, with Fosfomycin as a 
first-line choice, can improve patient outcomes, 
reduce antibiotic misuse, and combat resistance. 
The rise in antimicrobial resistance, particularly in the 
context of frequently occurring uropathogens like 
Escherichia coli, Klebsiella spp., and Staphylococ-
cus aureus highlights the need for prudent antibiotic 
use and local surveillance to guide treatment. This 
study underscores the importance of continuous 
monitoring of bacterial resistance patterns to ensure 
appropriate therapeutic interventions. By tailoring 
treatment strategies to local antibiograms, health-
care providers can enhance patient outcomes, 
reduce unnecessary antibiotic use, and help control 
the rise of multi-drug-resistant organisms. Early 
detection and targeted treatments are essential for 
preventing complications related to UTIs.
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DISCUSSION
This study identified Escherichia coli as the predomi-
nant uropathogen, accounting for 48.17% (n=185) 
of cases, with a slightly higher prevalence in females 
(48.4%, n=125). Fosfomycin was the most commonly 
prescribed antibiotic (31.5%) and demonstrated the 
highest sensitivity rate (50.2%). Conversely, Cefotax-
ime showed the highest resistance rate (38.45%), 
closely followed by Amoxicillin-clavulanic acid 
(34.8%). Urinary tract infection (UTI) is a common 
global health issue that affects individuals across all 
genders and age groups15, 16. This study offers a 
thorough analysis of the antibiogram of uropatho-
gens, focusing on their resistance and sensitivity 
patterns to commonly prescribed antibiotics. These 
patterns can change over time and differ across 
regions, even within the same country17, 18. Key 
factors, such as patient age, gender, and previous 
antibiotic use, play an essential role in accurately 
identifying resistance and sensitivity trends. UTIs are 
most commonly seen in females, largely due to their 
shorter urethra and other contributing risk factors19.
In this study, UTIs were more common in females, 
with 258 cases (67.18%) compared to 126 cases 
(33.3%) in males. The most common uropathogen 
identified was E. coli, which was found in 185 out of 
384 cases (48.17%). Of those, E. coli was present in 60 
male patients (32.43%) and 125 female patients 
(67.56%). The study revealed that 46.3% of the 
isolates were obtained from male patients, with the 
majority of patients (highest percentage) falling 
within the 21–30 year age group. Notably, female 
patients exhibited higher resistance to antibiotics 
compared to their male counterparts20. A compara-
ble study undertaken at Karakoram International 
University in Gilgit, Pakistan, revealed a significantly 
higher incidence of Urinary Tract Infections (UTIs) 
among females (68.18%) than males (39.83%). In 
their study, E. coli was also the most common patho-
gen, accounting for 55 cases (48.67%), aligning 
closely with our findings21.

UTIs were most common in patients aged 5-48 years. 
On the other hand, Ahmed et al., study found the 

highest prevalence in patients between 21 and 50 
years old21. Other bacterial isolates identified in this 
study included Klebsiella spp. (81, 21.09%), Margan-
ella spp. (25, 6.51%), Proteus spp. (13, 3.38%), Pseu-
domonas spp. (22, 5.72%), Enterobacter spp. (26, 
6.775%), Citrobacter spp. (17, 4.42%), Serratia spp. 
(7, 1.82%), and S. aureus (8, 2.08%). A study from 
Afghanistan reported a range of uropathogens, 
including Enterococcus (11.1%), Serratia spp. 
(10.8%), S. aureus (8.2%), Klebsiella spp. (2.9%), Prote-
us spp. (1.8%), and Pseudomonas spp. (1.2%)22.

In this study, Fosfomycin showed the highest sensitivi-
ty, with a rate of 95 out of 189 cases (50.2%). Amoxi-
cillin-Clavulanic acid followed as the second most 
sensitive antibiotic, with a sensitivity rate of 45 out of 
189 cases (23.8%).Cefotaxime was found to be the 
most resistant antibiotic, with an overall resistance 
rate of 75/195 (38.45%). Amoxicillin-Clavulanic acid 
was the second most resistant drug, with a 
resistance rate of 68/195 (34.8%). A study conduct-
ed in New Delhi, India, revealed differing antimicro-
bial susceptibility patterns, with Amoxicillin-Clavulan-
ic acid showing 30% sensitivity and 44% resistance, 
Ciprofloxacin exhibiting 49% sensitivity and 25% 
resistance, and Cefotaxime demonstrating 55% 
sensitivity and 19% resistance23.

The variation in antibiotic activity (resistance and 
sensitivity) is likely due to factors such as the irrational 
use of antibiotics, patient age, gender, lifestyle, and 
the geographical distribution of uropathogens. In 
our study, E. coli was most sensitive to Fosfomycin 
(43/90, 47.7%), followed by Amoxicillin-Clavulanic 
acid (28/90, 30.1%), Ciprofloxacin (10/90, 11.1%), 
and Cefotaxime (9/90, 10%). E. coli showed the 
highest resistance to Cefotaxime (35/95, 36.85%), 
followed by Amoxicillin-Clavulanic acid (34/95, 
35.7%), Fosfomycin (13/95, 13.6%), and Ciprofloxacin 
(13/95, 13.6%). These results indicate that E. coli has 
lower resistance to Fosfomycin. Another study 
revealed that Fosfomycin exhibited exceptional 
efficacy against Escherichia coli, with a remarkable 
potency rate of 89.97%24. Klebsiella spp. in our study 

was sensitive to Fosfomycin (43.9%) and resistant to 
Cefotaxime (36.55%). Marganella spp. showed 
sensitivity to Fosfomycin (62.2%) and resistance to 
Cefotaxime (25%). A study found that Klebsiella spp. 
exhibited limited susceptibility to Ciprofloxacin 
(21.1%) and Amoxicillin-Clavulanic acid (23.7%)25.

Managing UTIs should follow established guidelines 
for diagnosis and treatment. Diagnosis is usually 
based on symptoms such as frequent, painful urina-
tion, cloudy urine, and lower abdominal pain. Physi-
cal exams, urine analysis, and cultures help identify 
the bacteria causing the infection and their antibi-
otic sensitivity. Antibiotic choice should depend on 
the severity of the infection, the patient's history, and 
local resistance patterns. It is important to complete 
the full course of antibiotics to ensure the infection is 
fully treated. Practicing good personal hygiene and 
consuming clean food and water can also help 
reduce the risk of UTIs.

CONCLUSION
Urinary tract infections (UTIs) represent a significant 
global health issue, affecting individuals of all ages 
and genders. Our study identified E. coli as the most 
prevalent uropathogen and Fosfomycin as a highly 
effective treatment option. Tailoring antimicrobial 
therapy to local antibiograms, with Fosfomycin as a 
first-line choice, can improve patient outcomes, 
reduce antibiotic misuse, and combat resistance. 
The rise in antimicrobial resistance, particularly in the 
context of frequently occurring uropathogens like 
Escherichia coli, Klebsiella spp., and Staphylococ-
cus aureus highlights the need for prudent antibiotic 
use and local surveillance to guide treatment. This 
study underscores the importance of continuous 
monitoring of bacterial resistance patterns to ensure 
appropriate therapeutic interventions. By tailoring 
treatment strategies to local antibiograms, health-
care providers can enhance patient outcomes, 
reduce unnecessary antibiotic use, and help control 
the rise of multi-drug-resistant organisms. Early 
detection and targeted treatments are essential for 
preventing complications related to UTIs.
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