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Abstract 

Urinary tract infections (UTIs) are among the most common bacterial 

infections, often complicated by the rising issue of antibiotic 

resistance, which limits treatment options and poses significant public 

health challenges. This study aimed to evaluate the antibiotic 

resistance and sensitivity profiles of the most common uropathogens 

in the University Health Centre, Tarnaka and Astra Hospital, 

Hyderabad, Telangana, South India. A total of 80 urine samples were 

collected from UTI patients, and the isolates were tested for resistance 

to five antibiotics: Amoxicillin, Gentamicin, Norfloxacin, Ofloxacin, 

and Streptomycin, using the Kirby-Bauer disc diffusion method. The 

antibiotic sensitivity and resistance profile of bacterial pathogens 

revealed varied responses. E. coli showed high sensitivity to 

Gentamicin, Ofloxacin, and Streptomycin, with 35 isolates sensitive 

to each, while 12 were resistant to Amoxicillin. Klebsiella 

demonstrated sensitivity primarily to Gentamicin (15) and Ofloxacin 

(15) but exhibited resistance to Amoxicillin (11). Proteus and 

Pseudomonas showed low sensitivity and resistance overall, with 

Proteus having minimal resistance to Amoxicillin (2) and 

Pseudomonas exhibiting moderate sensitivity to Gentamicin (8). 

These findings highlight the potential efficacy of Gentamicin and 

Ofloxacin against multiple pathogens and underscore the importance 

of antibiotic susceptibility testing to guide treatment strategies. 

Key Words: Antibiogram, Urinary Tract Infections, Antibiotic 
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Introduction 

Urinary tract infections (UTIs) are one of the most common bacterial infections globally, 

impacting both men and women across all age groups, though women are particularly vulnerable 

due to anatomical and physiological differences (1, 2). Women’s increased susceptibility is 

attributed to a shorter urethra and its proximity to the anus, allowing easier access for pathogenic 

bacteria such as Escherichia coli from the perineal and gastrointestinal regions to invade the 

urinary tract (3). In women, E. coli is responsible for approximately 80-85% of UTIs, followed 

by other uropathogens, including Klebsiella, Proteus, and Staphylococcus saprophyticus (4). 

UTIs are typically classified based on the infection site: lower UTIs (e.g., cystitis and urethritis) 

affect the bladder and urethra, while upper UTIs (e.g., pyelonephritis) involve the kidneys and 

ureters, which can lead to serious complications if untreated (5, 6). 

Diagnosis of UTIs in clinical practice often begins with symptom evaluation, especially in young 

women, for whom symptoms of dysuria, frequency, and urgency strongly indicate a lower UTI 

(7). While laboratory cultures are the gold standard for definitive diagnosis, urine dipsticks 

detecting leukocyte esterase and nitrites are commonly used for quick screening (8, 9). In 

complex or recurrent cases, urinalysis and urine culture are critical for identifying specific 

pathogens and antibiotic susceptibility, as empirical treatment may contribute to the rise of 

antibiotic-resistant bacteria, particularly E. coli (10). 

The prevalence and incidence of UTIs vary with age, gender, and other factors such as sexual 

activity, pregnancy, and underlying anatomical abnormalities. For example, UTIs are common in 

sexually active young women and in postmenopausal women due to estrogen deficiency, which 

leads to changes in vaginal flora (11). During pregnancy, UTIs are particularly concerning as 
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they are linked to adverse maternal and fetal outcomes, such as preterm labor and low birth 

weight, underscoring the need for proactive screening and treatment (12, 13). Men, although less 

frequently affected, may develop UTIs due to structural abnormalities or prostate-related issues, 

particularly as they age (14, 15). 

Recurrent UTIs are a significant problem, affecting up to 25% of women after an initial 

infection. These recurrent infections are often due to reinfection by the same or different 

bacterial strains, highlighting the importance of accurate diagnosis and long-term management 

strategies (16, 17). Pathogens responsible for UTIs employ specific virulence factors, such as 

fimbriae, which enhance their ability to adhere to the urothelial lining and evade the host 

immune response, allowing persistence and recurrence (18). These mechanisms are especially 

prominent in uropathogenic E. coli (UPEC), which harbors genes that facilitate adherence, 

invasion, and survival in the urinary tract (19, 20). 

UTIs pose a substantial economic burden, accounting for significant healthcare costs annually. In 

the United States alone, UTI-related healthcare costs are estimated at over $3 billion each year 

(21). Moreover, due to rising antibiotic resistance, treatment has become increasingly 

challenging, necessitating research into new diagnostic and therapeutic approaches (22, 23). The 

high rate of antibiotic prescriptions for UTIs has led to increasing resistance, particularly against 

commonly used antibiotics like trimethoprim-sulfamethoxazole, prompting recommendations for 

alternative treatments such as nitrofurantoin and fosfomycin (24, 25).Hence, the present study 

was undertaken to isolate and identify the causative pathogens of urinary tract infections (UTIs), 

assess their antibiotic susceptibility patterns among the isolated organisms in the hospital. 
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METHODOLOGY 

This study was conducted at University Health Centre, Tarnaka and Astra Hospital, Hyderabad, 

Telangana, South India for a time period of 4 months, from April to July 2016. A total of 80 

urine samples were collected from patients with UTI as recommended by the general 

practitioner. We processed all the samples in the lab. As per the standard protocols in the 

laboratory, isolation and identification of organisms was done. Kirby-Bauer disc diffusion 

method was used to do antibiotic sensitivity test.  

Results 

Among 80 samples 60 of females, 10 of Males and 10 of children patients were screened.  After 

checked the bacterial growth of all samples, 40 of Females, 10 of Male and 10 of Children were 

positive of urinary tract (Figure: 1).  

 

Figure 1  Bacteria isolated from adults and children 
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As shown in both Table 1 and Figure 2, the distribution of urinary tract infection (UTI) 

pathogens highlights Escherichia coli (E. coli) as the most prevalent isolate, identified in 35 

samples, which accounts for 58.33% of cases. This high percentage underlines E. coli's well-

established role as the primary causative agent of UTIs. Klebsiella ranks second, appearing in 15 

samples, representing 25% of isolates, indicating it’s significant, albeit lesser, association with 

UTIs. Pseudomonas and Proteus were detected in 7 and 3 samples, respectively, corresponding 

to 11.67% and 5% of cases. These lower frequencies suggest a lesser prevalence, yet both 

pathogens remain clinically relevant, particularly due to Pseudomonas's association with 

antibiotic resistance in some cases.  

Table 1: Frequency Distribution of UTI Pathogens Based on Morphological and Biochemical Tests 

Bacteria Frequency Gram Stain Percentage 

E. coli 35 Gram Negative 58.33 

Klebsiella 15 Gram Negative 25.0 

Pseudomonas 7 Gram Negative 11.67 

Proteus 3 Gram Negative 5.0 



Habib Rahman Hamdard/Afr.J.Bio.Sc. 7(1) (2025)                                         Page 768  
 

 

Figure 2: Frequency of UTI Pathogens in Isolated Samples 

Table 2 presents the antibiotic resistance and sensitivity profiles of five bacterial pathogens 

commonly associated with urinary tract infections (UTIs). The table details the resistance (R) 

and sensitivity (S) of each pathogen to Amoxicillin, Gentamicin, Norfloxacin, Ofloxacin, and 

Streptomycin, with numbers indicating the frequency of either resistance or sensitivity. Out of 35 

samples of E. coli, shows resistance to Amoxicillin (12) while being sensitive to Gentamicin 

(23), and Klebsiella is resistant to Amoxicillin (11) but sensitive to Norfloxacin (14). 

Table 2: Antibiotic Sensitivity and Resistance Profile of Bacterial Pathogens 

 Amoxicillin Gentamicin Norfloxacin Ofloxacin Streptomycin 

Bacteria R S R S R  S R S R  S 

E. coli 12 23 0 35 8 27 0 35 0 35 

Klebsiella 11 4 0 15 2 13 0 15 0 15 

Proteus 2 1 0 3 2 1 0 3 0 3 

Pseudomonas 5 3 0 8 3 5 0 8 0 8 
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Figure 3 illustrates the resistance profiles of various bacterial pathogens commonly found in 

urinary tract infections (UTIs) against five antibiotics: Amoxicillin, Gentamicin, Norfloxacin, 

Ofloxacin, and Streptomycin. Each antibiotic is represented by a unique color, and only resistant 

frequencies are shown for a focused view on resistance patterns. 

 

Figure 3 Frequency of Resistance among Bacterial Pathogens to Different Antibiotic 
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Discussion 

The prevalence of urinary tract infections (UTIs) among different demographic groups at the 

University Health Centre, Tarnaka, OU, reflects patterns observed globally. In this study, 40% of 

female samples tested positive for UTI symptoms, in contrast to 10% in males, with no positive 

cases in children aged 3–13 years. This gender-based discrepancy is consistent with previous 

research indicating that adult women have a higher susceptibility to UTIs due to physiological, 

lifestyle, and hygiene-related factors, including sexual activity (1). 

Comparative studies worldwide show prevalence rates similar to ours, though regional 

differences exist based on environmental and social factors. For instance, prevalence rates of 

11.6% were reported in Addis Ababa, Ethiopia (26), 16.4% in Northern Tanzania 14.6% in 

Mwanza, Tanzania (27), and 14.0% at Khartoum North Hospital, Sudan (Hassan et al. 2011). 

The higher prevalence rate observed in our study, 66.7% among symptomatic female patients, 

may stem from the selection of women presenting with lower abdominal pain, a typical UTI 

symptom (28). 

This study also highlights that Gram-negative bacteria, predominantly Escherichia coli, were the 

primary pathogens isolated, consistent with other UTI studies. E. coli is a common causative 

agent due to its location near the vaginal and rectal areas; anatomical and functional aspects 

make women especially vulnerable to UTIs from this pathogen (29). Notably, we did not isolate 

Gram-positive bacteria, although some studies report Staphylococcus aureus in UTIs, albeit at 

lower frequencies (30). Such variation may result from differences in study settings, patient 

populations, and hygiene practices, underscoring the importance of understanding local 

microbial profiles for effective UTI management. 



Habib Rahman Hamdard/Afr.J.Bio.Sc. 7(1) (2025)                                         Page 771  
 

Our findings on the antibiotic susceptibility patterns in Gram-negative isolates indicated high 

sensitivity to gentamycin, ofloxacin, and streptomycin, suggesting these as viable treatment 

options. This observation aligns with global concerns about rising antibiotic resistance, with 

resistance patterns varying significantly across different regions (31). Ensuring the efficacy of 

these antibiotics is critical for empiric treatment strategies, given the reliance on antibiotics for 

UTI management. Regular monitoring of local susceptibility patterns is essential to guide 

effective treatment (32). 

In addition to gender, this study identifies pregnancy and age as critical risk factors for UTIs. 

Physiological changes during pregnancy, such as hormonal fluctuations, increase the likelihood 

of bacterial colonization, posing risks to both maternal and fetal health (33). Elderly populations 

are similarly prone to UTIs, especially those with urinary catheters or other devices. Studies 

indicate that catheter use, prolonged hospitalization, and conditions like diabetes heighten UTI 

risk due to immune alterations and bacterial colonization in hyperglycemic conditions (34). 

Non-antibiotic interventions, such as cranberry juice and probiotics, are gaining popularity as 

effective UTI preventive measures. Cranberry juice has compounds that hinder bacterial 

adherence to the urinary tract, thereby reducing infection risk (35). Probiotics also aid in 

maintaining healthy microbial flora, offering a natural alternative to antibiotics, which can be 

particularly useful given the rising concern over antibiotic resistance. 
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Conclusion 

In conclusion, our study confirms a higher prevalence of UTIs among women and highlights the 

need for tailored prevention and management strategies. These findings highlight the potential 

efficacy of Gentamicin and Ofloxacin against multiple pathogens and underscore the importance 

of antibiotic susceptibility testing to guide treatment strategies. Our findings align with 

international research, emphasizing the importance of demographic considerations, localized 

susceptibility testing, and alternative treatments to effectively manage UTIs and mitigate 

antibiotic resistance. 
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