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Background: Urinary tract infections (UTIs) are common in elderly patients 

and present a significant public health concern, particularly due to the 

increasing prevalence of antibiotic-resistant pathogens. This study aims to 

assess the prevalence of UTI-causing pathogens and their antibiotic resistance 

patterns in an elderly population. 

Materials and Methods: An observational study was conducted on 100 

elderly patients (aged 65 and above) diagnosed with UTIs. Urine samples were 

collected, and pathogens were isolated and identified. Antibiotic susceptibility 

testing was performed using standard microbiological methods. Data were 

analyzed to determine the prevalence of specific pathogens and their resistance 

patterns to commonly used antibiotics. 

Results: The most frequently isolated pathogen was Escherichia coli (56%), 

followed by Klebsiella pneumoniae (22%), Proteus mirabilis (10%), 

Pseudomonas aeruginosa (7%), and Enterococcus faecalis (5%). E. coli 

exhibited high resistance to ampicillin (90%) and ciprofloxacin (75%), while 

K. pneumoniae showed significant resistance to amoxicillin-clavulanate (85%) 

and cephalexin (70%). Multidrug resistance was particularly concerning in K. 

pneumoniae and P. aeruginosa. Lower resistance rates were observed in E. 

faecalis. 

Conclusion: The study reveals a high prevalence of E. coli as the primary UTI 

pathogen in elderly patients, with significant antibiotic resistance patterns. The 

findings underscore the need for ongoing surveillance and tailored antibiotic 

therapy to effectively manage UTIs in this vulnerable population. 

Keywords: Urinary tract infections, Elderly, Antibiotic resistance, Escherichia 

coli, Klebsiella pneumoniae, Multidrug resistance. 
 

 

INTRODUCTION 
 

Urinary tract infections (UTIs) are among the most 

common infections affecting the elderly population, 

particularly those residing in long-term care 

facilities or with chronic comorbid conditions.[1] The 

incidence of UTIs increases with age, primarily due 

to age-related physiological changes, weakened 

immune systems, and the presence of underlying 

conditions such as diabetes and benign prostatic 

hyperplasia in men.[2] In elderly patients, UTIs can 

lead to serious complications, including urosepsis 

and acute kidney injury, making prompt and 

effective treatment essential.[3] 

The management of UTIs in elderly patients is 

complicated by the growing prevalence of 

antibiotic-resistant pathogens4. Over the past few 

decades, the inappropriate and excessive use of 

antibiotics has led to the emergence of multidrug-

resistant (MDR) bacteria, which significantly 

reduces the efficacy of standard antibiotic 

therapies.[5] This resistance not only complicates 

treatment but also contributes to increased 

morbidity, mortality, and healthcare costs. 

Escherichia coli (E. coli), the most common 

uropathogen, has exhibited particularly high 

resistance rates to first-line antibiotics, further 

complicating treatment strategies.[6,7] 
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Given the rising concern of antibiotic resistance, it is 

imperative to understand the current prevalence and 

resistance patterns of UTI-causing pathogens in 

elderly populations. This knowledge is crucial for 

guiding empirical antibiotic therapy and developing 

effective treatment protocols. The present study 

aims to assess the prevalence of UTI-causing 

pathogens and their antibiotic resistance patterns in 

elderly patients, providing valuable insights for 

clinicians in managing UTIs in this vulnerable 

group. 

 

MATERIAL AND METHODS 

 

Study Design and Setting 

This observational study was conducted over a 12-

month period, from April 2023 to March 2024, at 

Sri Lakshmi Narayana Institute of Medical Sciences, 

Puducherry. The study focused on elderly patients 

(aged 65 years and above) diagnosed with urinary 

tract infections (UTIs) who were either outpatients 

or inpatients at the hospital. 

Study Population 

The study population comprised 100 elderly patients 

who presented with symptoms suggestive of UTIs. 

Inclusion criteria included patients aged 65 and 

above with clinically confirmed UTIs based on 

symptoms, urine analysis, and culture results. 

Patients who had received antibiotic treatment 

within two weeks prior to sample collection or had 

incomplete medical records were excluded from the 

study. 

Data Collection 

Upon obtaining informed consent, demographic 

data, including age, gender, and relevant medical 

history, were collected from each participant. Urine 

samples were collected aseptically from all enrolled 

patients. Midstream urine specimens were preferred, 

except in bedridden patients, where catheterized 

urine samples were obtained. 

Microbiological Analysis 

Urine samples were cultured on cystine lactose 

electrolyte deficient (CLED) agar and blood agar 

plates using standard microbiological techniques. 

Plates were incubated at 37°C for 24-48 hours. 

Pathogens were identified based on colony 

morphology, gram staining, and biochemical testing. 

Antibiotic Susceptibility Testing 

Antibiotic susceptibility testing was performed on 

isolated pathogens using the Kirby-Bauer disk 

diffusion method, in accordance with Clinical and 

Laboratory Standards Institute (CLSI) guidelines. 

Antibiotics tested included commonly prescribed 

agents such as ampicillin, ciprofloxacin, 

trimethoprim-sulfamethoxazole, nitrofurantoin, 

fosfomycin, amoxicillin-clavulanate, cephalexin, 

carbapenems, piperacillin-tazobactam, colistin, and 

vancomycin. The diameter of the inhibition zone 

was measured, and the results were interpreted as 

susceptible, intermediate, or resistant. 

 

Data Analysis 

 Descriptive statistics were used to summarize 

demographic characteristics, prevalence of 

pathogens, and antibiotic resistance patterns. Results 

were presented as percentages and frequencies. The 

antibiotic resistance patterns were analyzed to 

identify trends and inform empirical treatment 

strategies. 

Ethical Considerations 

The study was conducted following ethical 

principles outlined in the Declaration of Helsinki. 

Ethical approval was obtained from the Institutional 

Ethics Committee of                                                                              

Sri Lakshmi Narayana Institute of Medical Sciences, 

Puducherry, prior to study initiation. Informed 

consent was obtained from all participants, and data 

confidentiality was maintained throughout the study. 

 

RESULTS 

 

The study included 100 elderly patients (aged 65 

and above) diagnosed with urinary tract infections 

(UTIs). The gender distribution was 60 females 

(60%) and 40 males (40%). The age distribution 

ranged from 65 to 89 years, with the majority of 

participants falling within the 70-74 year age group 

(30%). The mean age of the patients was 73.4 years 

(± 5.9). [Table 1] 

Prevalence of UTI-Causing Pathogens 
The most frequently isolated pathogen was 

Escherichia coli (E. coli), accounting for 56% of the 

cases. Other pathogens identified included 

Klebsiella pneumoniae (22%), Proteus mirabilis 

(10%), Pseudomonas aeruginosa (7%), and 

Enterococcus faecalis (5%). [Table 2] 

Antibiotic Resistance Patterns 
Antibiotic resistance patterns varied significantly 

among the different pathogens. 

E. coli: Resistance to ampicillin was observed in 

90% of the isolates, followed by ciprofloxacin 

(75%), trimethoprim-sulfamethoxazole (60%), and 

nitrofurantoin (40%). Fosfomycin resistance was 

relatively low at 10%. [Table 3] 

K. pneumoniae: The resistance to amoxicillin-

clavulanate was the highest at 85%, with cephalexin 

(70%) and ciprofloxacin (65%) also showing 

significant resistance. Carbapenem resistance was 

observed in 15% of the isolates (Table 4). 

P. mirabilis: Resistance was most prevalent against 

ampicillin (80%) and ciprofloxacin (70%). 

Resistance to ceftriaxone was observed in 20% of 

the isolates. [Table 5] 

P. aeruginosa: Ciprofloxacin resistance was 

observed in 80% of the isolates, while 60% showed 

resistance to piperacillin-tazobactam. None of the 

isolates were resistant to colistin. [Table 6] 

E. faecalis: A lower resistance profile was noted, 

with 20% of the isolates showing resistance to 

ampicillin and 10% to vancomycin. [Table 7] 
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Figure 1: Prevalence of UTI Causing Pathogens 

 

 
Figure 2: Antibiotic Resistance Pattern of Escherichia 

coli 

 

 
Figure 3: Antibiotic Resistance Pattern of Klebsiella 

pneumonia 

 
Figure 4: Antibiotic Resistance Pattern of Proteus 

mirabilis 

 

 
Figure 5 Antibiotic Resistance Patterns of 

Pseudomonas aeruginosa 

 

 
Figure 6: Antibiotic Resistance Patterns of 

Enterococcus faecalis 

 

Table 1: Demographics of Study Participants 

Characteristic Number of Patients (%) 

Gender  

Male 40 (40%) 

Female 60 (60%) 

Age (Years)  

65-69 25 (25%) 

70-74 30 (30%) 

75-79 20 (20%) 

80-84 15 (15%) 

85-89 10 (10%) 

Mean Age (± SD) 73.4 ± 5.9 

 

Table 2: Prevalence of UTI-Causing Pathogens 

Pathogen Number of Isolates (%) 

Escherichia coli (E. coli) 56 (56%) 

Klebsiella pneumoniae 22 (22%) 

Proteus mirabilis 10 (10%) 

Pseudomonas aeruginosa 7 (7%) 

Enterococcus faecalis 5 (5%) 
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Table 3: Antibiotic Resistance Patterns of Escherichia coli 

Antibiotic Number of Resistant Isolates (%) 

Ampicillin 50 (90%) 

Ciprofloxacin 42 (75%) 

Trimethoprim-sulfamethoxazole 34 (60%) 

Nitrofurantoin 22 (40%) 

Fosfomycin 6 (10%) 

 

Table 4: Antibiotic Resistance Patterns of Klebsiella pneumonia 

Antibiotic Number of Resistant Isolates (%) 

Amoxicillin-clavulanate 19 (85%) 

Cephalexin 15 (70%) 

Ciprofloxacin 14 (65%) 

Carbapenems 3 (15%) 

 

Table 5: Antibiotic Resistance Patterns of Proteus mirabilis 

Antibiotic Number of Resistant Isolates (%) 

Ampicillin 8 (80%) 

Ciprofloxacin 7 (70%) 

Ceftriaxone 2 (20%) 

 

Table 6: Antibiotic Resistance Patterns of Pseudomonas aeruginosa 

Antibiotic Number of Resistant Isolates (%) 

Ciprofloxacin 6 (80%) 

Piperacillin-tazobactam 4 (60%) 

Colistin 0 (0%) 

 

Table 7: Antibiotic Resistance Patterns of Enterococcus faecalis 

Antibiotic Number of Resistant Isolates (%) 

Ampicillin 1 (20%) 

Vancomycin 0 (10%) 

 

DISCUSSION 
 

This study aimed to assess the prevalence and 

antibiotic resistance patterns of urinary tract 

infections (UTIs) in elderly patients over a 12-

month period. The findings underscore the 

significant burden of UTIs in the elderly, with 

Escherichia coli (E. coli) identified as the 

predominant pathogen, consistent with existing 

literature (Mareș et al,[8] 2023; Nguyen et al,[9] 

2019). However, the high levels of antibiotic 

resistance observed in E. coli and other pathogens 

raise serious concerns about the effectiveness of 

commonly used empirical treatments (Alhomayani 

et al,[10] 2022). 

Prevalence of Pathogens 

The dominance of E. coli (56%) as the leading 

causative agent aligns with global trends, where it is 

recognized as the primary pathogen in UTIs across 

all age groups (Paul,[11] 2018). The presence of other 

pathogens such as Klebsiella pneumoniae, Proteus 

mirabilis, Pseudomonas aeruginosa, and 

Enterococcus faecalis reflects the diverse microbial 

landscape associated with UTIs in elderly patients. 

These pathogens, while less prevalent, exhibited 

substantial resistance to multiple antibiotics, 

complicating treatment options (Ho et al,[12] 2019). 

Antibiotic Resistance Patterns 

The study’s most alarming finding is the high 

resistance rate of E. coli to first-line antibiotics such 

as ampicillin (90%) and ciprofloxacin (75%). These 

findings are consistent with reports from other 

regions, indicating that resistance to these antibiotics 

is widespread (Khan et al,[13 ]2023). The resistance 

to trimethoprim-sulfamethoxazole (60%) also limits 

its utility as an empirical treatment option. 

Nitrofurantoin and fosfomycin, with lower 

resistance rates, may remain viable options for 

treating E. coli UTIs, particularly in outpatient 

settings. 

Klebsiella pneumoniae exhibited resistance to 

amoxicillin-clavulanate (85%) and cephalexin 

(70%), reflecting the increasing occurrence of 

multidrug-resistant (MDR) strains. The observed 

carbapenem resistance (15%) in K. pneumoniae is 

particularly concerning as it signals the potential for 

carbapenem-resistant Enterobacteriaceae (CRE), 

which are associated with high morbidity and 

mortality rates (Miftode et al,[14] 2022). 

The study also highlights significant resistance in 

Pseudomonas aeruginosa to ciprofloxacin (80%) and 

piperacillin-tazobactam (60%). The absence of 

resistance to colistin is reassuring, suggesting that it 

remains an effective treatment for MDR strains. The 

lower resistance rates in Enterococcus faecalis to 

ampicillin (20%) and vancomycin (10%) indicate 

that these antibiotics could still be effective in 

treating infections caused by this pathogen. 

Clinical Implications 

The high prevalence of antibiotic resistance 

observed in this study underscores the need for 

routine antibiotic susceptibility testing before 

initiating treatment, particularly in elderly patients 

who are more vulnerable to complications from 
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UTIs. Empirical treatment strategies must be re-

evaluated in light of these findings, with 

consideration given to antibiotics like fosfomycin 

and nitrofurantoin for E. coli infections, and the 

judicious use of broad-spectrum antibiotics to 

mitigate the development of further resistance. 

Limitations 

This study has certain limitations. The sample size, 

while adequate for an observational study, limits the 

generalizability of the findings to the broader elderly 

population. Additionally, the study was conducted 

in a single center, which may not reflect regional 

variations in pathogen prevalence and resistance 

patterns. Future studies should include larger, 

multicentric cohorts to validate these findings. 

 

CONCLUSION 

 

This study highlights the high prevalence of 

Escherichia coli as the primary uropathogen in 

elderly patients, with significant resistance to 

commonly used antibiotics like ampicillin (90%) 

and ciprofloxacin (75%). The presence of 

multidrug-resistant strains, particularly in Klebsiella 

pneumoniae and Pseudomonas aeruginosa, further 

complicates treatment. These findings necessitate a 

reassessment of current empirical treatment 

protocols, favoring the use of antibiotics with lower 

resistance rates, such as fosfomycin and 

nitrofurantoin. Continuous surveillance of antibiotic 

resistance patterns is crucial to improving clinical 

outcomes and managing the increasing threat of 

multidrug-resistant UTIs in this vulnerable 

population. 
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