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Abstract 

Background: Urinary tract infections (UTIs) are common bacterial infections, with Escherichia coli 

as the leading pathogen. Rising antimicrobial resistance poses challenges for effective management. 

This study investigates the bacteriological profile and antimicrobial sensitivity patterns of the com-

monest urinary isolates from UTI cases among the OPD patients attending  a tertiary care hospital in 

Kolkata, India.  

Materials and methods: A descriptive cross-sectional study was conducted at the Microbiology 

Department, Nil Ratan Sircar Medical College and Hospital, from July to August 2024. Urine sam-

ples from 1090 clinically suspected UTI cases were processed using standard microbiological tech-

niques, including microscopy, culture, and biochemical identification. Antibiotic susceptibility test-

ing followed Clinical and Laboratory Standards Institute (CLSI) guidelines. 

Results: Significant bacteriuria was found in 144 (13.21%) samples, with a higher prevalence in 

females (58%) with the most affected age group being 13–45 years. Gram-negative bacteria account-

ed for 93% of isolates, with Escherichia coli (79%) as the predominant pathogen, followed by 

Klebsiella pneumoniae (11.1%). Gram-positive bacteria (6.9%) were mainly Enterococcus faecalis. 

Antibiotic susceptibility testing of E.coli revealed high sensitivity to fosfomycin (90.4%), colistin 

(89.7%), piperacillin-tazobactam (78.5%), and nitrofurantoin (85.2%), while resistance to cotrimoxa-

zole and ampicillin was noted. 

Conclusion: This study highlights the increase prevalence of UTIs among females, particularly in 

reproductive age groups. Escherichia coli remains the predominant pathogen in OPD patients, re-

flecting global trends. The observed resistance to commonly used antibiotics, such as cotrimoxazole 

and ampicillin, emphasizes the urgent need for local antimicrobial surveillance and stewardship pro-

grams. The emergence of extended-spectrum beta-lactamase (ESBL) producers among Escherichia 

coli (17.5%) and Klebsiella pneumoniae (21%) further complicates treatment strategies. Nitrofu-

rantoin, fosfomycin, and piperacillin-tazobactam demonstrate significance efficacy and Nitrofuranto-

in being the first line of drug, is a viable options for empirical therapy. These findings underscore the 

importance of tailored antibiotic policies and the judicious use of antimicrobials to combat resistance 

and improve treatment outcomes. 
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INTRODUCTION 

Urinary tract infections occurs when bacteria, which are pathogens that cause disease, enter the 

urinary tract as ascending infection through urethra from the perennial region, or as a descending 

infection from septicaemia. Infections of the kidneys, ureters, bladder, or urethra, which make up 

the urinary system, are referred to as urinary tract infections. A urinary tract infection (UTI) is 

caused by various microbes. There are two type of urinary tract infections, these are upper urinary 

tract infection (pyelonephritis) and lower urinary tract infection (cystitis, urethritis, prostatitis).  

Even though a variety of microorganisms, such as viruses and fungi, can cause UTIs, bacteria are  
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the major cause and account for over 95% of UTI occurrences. Esche-

richia coli is the pathogen that causes UTIs most frequently, account-

ing for almost 80% of cases.1 Studies on UTIs in Kolkata indicate that 

Escherichia coli (E. Coli) is the most frequent correlated agent, with 

Klebsiella and Pseudomonas spp.2 Numerous other studies have regu-

larly demonstrated that Escherichia coli was the most common patho-

gen causing UTIs, accounting for a sizeable percentage of cases.3,4,5,6   

In clinical practice, prescribers generally diagnose microbial infection 

on clinical judgment and prescribe antimicrobials on empirical basis, 

which often leads to the development of drug-resistant organisms.7,8 

Usually it took 3 to 4 days to get the microbiological report of urine 

culture and sensitivity testing. Commonly used antibiotics are ceftri-

axone, cefixime, gentamicin, and ciprofloxacin. Escherichia coli has 

been shown to be 16.5% to 85% resistant to the regularly used antibi-

otics ceftriaxone, levofloxacin, ciprofloxacin, amoxicillin, and ampi-

cillin.9,10,11 A notable percentage of  Escherichia coli  isolates are 

classified as multidrug-resistant (MDR), with studies indicating rates 

of approximately 26%.12 Additionally, ceftazidime -avibactam, aztre-

onam, clavulanic acid, ampicillin, amoxy-clav and piperacillin have 

been reported to be resistant against ESBL producing organisms.13   

The present study attempts to identify the bacteria causing UTI 

among the outpatient in the present setting and determine the antibi-

otic-resistance patterns of the most common uropathogen isolated. 

This findings of the study will help in formulating guidelines for es-

tablishing a proper empirical therapy for UTIs while awaiting culture 

sensitivity report.  

AIM 

To determine the bacteriological profile and antimicrobial sensitivity 

pattern of urinary isolates of bacteria in clinically diagnosed patients 

with urinary tract infection attending the outpatient departments of a 

tertiary care hospital. 

OBJECTIVES 

• To identify the bacteria among urine samples from clinically 

suspected cases of urinary tract infections attending outpa-

tient departments of a tertiary care hospital. 

• To determine antimicrobial sensitivity of the isolates. 

MATERIALS AND METHODS 

Study type and design: The present study was a descriptive cross-

sectional study.  

Study Setting: The study was conducted at the department of Micro-

biology, Nil Ratan Sircar Medical College and Hospital, Kolkata. 

Study Period: The study was undertaken between 01/07/2024 and 

31/08/2024.  

Study Population: Urinary samples from patients with suspected 

UTI attending the outpatient departments of the Nil Ratan Sircar 

Medical College.  

 

Exclusion Criteria:  

• Patients below the age of 12 years, 

• Patients started on antibiotics prior collection of urine sample. 

Study Procedure 

Sample collection and processing: Appropriate sterile collection of 

mid-stream early morning urine samples was ensured from all pa-

tients. All the specimens were received in sterile, disposable universal 

containers.  All the collected specimens were processed as early as 

possible. The CLSI guidelines advise urinalysis within two hours of 

sample collection avoids over growth of normal flora of lower urinary 

tract. If that was not possible, samples were kept at 4°C immediately 

after collecting the sample.14 

Direct Microscopy: Urine samples were examined microscopically 

for significant pyuria, RBC, crystals and microbes present or not. 

Standard loop method (semi quantitative method): When more 

than five pus cells/high power field (hpf) were detected in uncentri-

fuge, well mixed urine sample were detected for pyuria, significant 

bacteriuria was regarded as a sign of positive urine culture bacteriuria, 

which is the isolation of one or two pathogens with >105 CFU (colony 

forming units)/ml.15 

Culture: Urine samples were inoculated on to CLED agar (cystine 

lactose electrolyte deficient medium), Mac Conkey agar and the cul-

ture plates were subjected to incubation at 37°C for overnight or 18-

24 hrs. Gram staining, motility testing, oxidase and catalase tests, and 

colony morphology were used to identify the isolates. Following 

these initial testing techniques, various  biochemical reactions were 

performed to further identify the organisms in accordance with ac-

cepted standards.16 The standard KASS criteria were used to assess 

the culture results as significant. Significant bacteriuria was defined 

as an active urine infection with a growth of ≥105 colony forming 

units/ml of uro-pathogens.17,18 

Antibiotics used for E coli: 

Nitrofurantoin (0.3mg), ampicillin (10 μg), Gentamycin (10μg), Pipe-

racillin-tazobactam (75μg), Meropenem (10μg), Cefepime (30μg), 

Fosfomycine (200μg), Colistin (10μg),  Ceftriaxone (30μg), Ciprof-

loxacin(5μg) and Trimetho-prim/sulfamethoxazole (5μg). 

RESULT 

Of the 1090 samples, organisms were detected in 13.2%. Of these 

12.3% grew Gram negative organisms while 0.9% were gram posi-

tive. Out of 1090 positive cases 144 were from OPD patients. 

Table 1 outlines the distribution of study subjects across different age 

groups based on the gender and the total number of positive samples 

identified. For the age group 0–1 year, there were 56 positive samples 

equally distributed between males (28) and females (28). In the 1–12 

age group, 32 positive samples were evenly split between males and 

females. The 13–45 age group showed a higher prevalence in females 

(34 samples) compared to males (22 samples).  
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Among those aged above 45, there were 14 positive samples, with 8 

from males and 6 from females. The overall distribution indicates a 

total of 144 positive samples, with 42% being males and 58% fe-

males. 

Table 2 highlights the frequency and percentage of isolates among 

gram-negative and gram-positive bacteria identified in the study. 

Among gram-negative bacteria (134 isolates), Escherichia coli was 

the most common (73.6%), followed by Klebsiella pneumoniae 

(11.1%), and other species such as Acinetobacter baumannii, Morga-

nella morganii, Enterobacter cloacae complex, Pseudomonas aeru-

ginosa, and Providencia stuartii, each contributing to 1.4–2.8%. 

Among gram-positive bacteria (10 isolates), Enterococcus faecalis 

accounted for 4.2%, and Staphylococcus aureus contributed 2.8%. 

The total number of isolates was 144. 

Table 3 describes the susceptibility of Escherichia coli isolates to 

various antibiotics, expressed as percentages. The highest sensitivity 

was observed for Fosfomycin (90.4%) and Colistin (89.7%), followed 

by Nitrofurantoin (85.2%) and Piperacillin-tazobactam (78.5%). Sen-

sitivity to Ampicillin-sulbactam was 75.5%, while Meropenem and 

Ceftriaxone showed moderate efficacy (56.6% and 70.8%, respective-

ly). Lower sensitivity was seen for Ciprofloxacin (32.7%) and Cotri-

moxazole (30.7%). These results provide insight into the effective 

antibiotics against Escherichia coli in the study population. 

DISCUSSION 

Understanding current uro-pathogen patterns and their susceptibility 

to different antibiotics is crucial for the proper empirical treatment of 

UTIs, among the patients attending the OPD with the symptoms. 

Various studies have demonstrated shifting patterns of susceptibility 

from diverse locations over time.21,22 Our study showed a high preva-

lence of UTI in females (58%) than in males (42%) which correlates 

with other findings reported by Gonzalez et al and Orrett.23,24 UTI is 

more common in females because of shorter urethra and urethra is 

more proximal to anus so that coliforms enter and colonize inside 

urethra.21,24 

Out of 1090 urine samples, 144 (13.21%) were found to be culture 

positive. Escherichia coli 106 (79.10 %) was the predominant uro-

pathogen which is in concordance with the other studies.25,26 Entero-

bacteriaceae have several factors responsible for their attachment to 

the uroepithelium. Klebsiella pneumoniae was the second most com-

mon organism isolated. A study by Prakash et al, reported an increase 

in Klebsiella pneumoniae causing UTI.27 

The gram-negative bacteria were showing maximum sensitivity to-

wards fosfomycin and piperacillin-tazobactam followed by nitrofu-

rantoin, amikacin (65.7%) and gentamicin (63%). According to 

Kaushik et al, the gram-negative bacteria showed maximum sensitivi-

ty to nitrofurantoin (95.5%), amikacin (75.5%) and gentamicin 

(65.5%).25 The least sensitive antibiotic among the gram-negative 

bacteria in our study was ampicillin/sulbactum (21.1%) followed by 

cotrimoxazole (49.5%). In a study done by Sundaramurthy et al, after 

beta-lactum antibiotics, fluoroquinolones were the least effective 

drugs followed by cotrimoxazole.28 

We observed 17.5 % of the Escherichia coli and 21% of Klebsiella 

pneumoniae to be ESBL producers. In our study, both cefotaxime-

clavulanic acid and ceftazidime-clavulanic acid identified ESBL pro-

ducers equally, whereas in other studies cefotaxime-clavulanic acid 

identified a greater number of ESBL producers compared to 

ceftazidime-clavulanic acid.29,30,31 Some studies have isolated entero-

coccus species as the commonest gram-positive bacteria causing UTI 

followed by cons.32,33 The prevalence of different bacteria and their 

antibiotic resistance vary not only from place to place but also from 

institute to institute and this can be due to different health care set-

tings, different antibiotic protocols and study population. 

The high prevalence of UTIs in women aged 13 to 45 years is con-

cerning since it can be difficult to cure infections caused by different 

drug-resistant bacteria during this reproductive stage. It has been 

shown that UTI pathogens, particularly Escherichia coli, are produc-

ing more ESBL. Because ESBL-producing bacteria complicate treat-

ment policies, every healthcare system must have adequate antimicro-

bial surveillance. 

CONCLUSION 

The most prevalent bacteria that cause UTIs vary by location, as does 

their pattern of antibiotic susceptibility. Therefore, it was crucial that 

this study be carried out in our facility. We observed that the most 

frequent cause of UTIs was Escherichia coli, which was followed by 

Klebsiella pneumoniae. E coli showed high sensitivity to Fosfomycin, 

Colistin, Nitrofurantoin, Piperacillin-tazobactam and Ampicillin-

sulbactam. Moderate sensitivity was seen with Meropenem and 

Ceftriaxone while low sensitivity was seen for Ciprofloxacin and 

Cotrimoxazole. 
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Figure 1: Organisms isolated from urine of patients with clincally suspected UTI (n= 1090) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Age group distribution of all the study subjects (n=144) 

 

Table 2:  Distribution of gram negative bacteria (n=144) 
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Age group (year) 

Number of positive sample 

Total Males Females 

0-1 56 (100) 28 (50) 28 (50) 

1 - 12 32 (100) 16 (50) 16 (50) 

13 - 45 42 (100) 22 (20) 34 (80) 

> 45 14 (100) 8 (57) 6 (43) 

Total 144 (100) 60 (42) 84 (58) 

Gram stain Isolates Frequency Percentage 

Gram negative bacteria 
(n=134) 

Escherichia coli 106 73.6 

Klebsiella pneumonia 16 11.1 

Acinetobacter baumannii 4 2.8 

Morganella morganii 2 1.4 

Enterobactor cloacae complex 2 1.4 

Pseudomonas aeruginosa 2 1.4 

Providencia stuartii 2 1.4 

Gram positive bacteria 
(n=10) 

Enterococcus faecalis 6 4.2 

Staphylococcus aureus 4 2.8 

Total 144 100.0 
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Table 3: More common antibiotic pattern (n=106) 
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Figure 2: AST in MH agar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: ESBL  detection 

REFERENCES 
 
1. Farajnia S, Alikhani MY, Ghotaslou R, Naghili B, Nakhlband A. 

Causative agents and antimicrobial susceptibilities of urinary tract 
infections in the northwest of Iran. International journal of infec-
tious diseases. 2009 Mar 1;13(2):140-4. 

2. Saha S, Nayak S, Bhattacharyya I, Saha S, Mandal AK, 
Chakraborty S, Bhattacharyya R, Chakraborty R, Franco OL, 
Mandal SM, Basak A. Understanding the patterns of antibiotic 
susceptibility of bacteria causing urinary tract infection in West 
Bengal, India. Frontiers in microbiology. 2014 Sep 18;5:463. 

3. Zhou Y, Zhou Z, Zheng L, Gong Z, Li Y, Jin Y, Huang Y, Chi M. 
Urinary tract infections caused by uropathogenic Escherichia coli: 
mechanisms of infection and treatment options. International jour-
nal of molecular sciences. 2023 Jun 23;24(13):10537. 

4. Gebremedhin KB, Yisma E, Alemayehu H, Medhin G, Belay G, 
Bopegamage S, Amogne W, Eguale T. Urinary tract infection 
among people living with human immunodeficiency virus attend-
ing selected hospitals in Addis Ababa and Adama, central Ethio-
pia. Frontiers in Public Health. 2024 Sep 4;12:1394842. 

5. Eshwarappa M, Dosegowda R, Aprameya IV, Khan MW, Kumar 
PS, Kempegowda P. Clinico-microbiological profile of urinary 
tract infection in south India. Indian journal of nephrology. 2011 
Jan 1;21(1):30-6. 

6. Pardeshi P. Prevalence of urinary tract infections and current sce-
nario of antibiotic susceptibility pattern of bacteria causing UTI. 
Indian J Microbiol Res. 2018 Jul;5(3):334-8. 

7. Ventola CL. The antibiotic resistance crisis: part 1: causes and 
threats. Pharmacy and therapeutics. 2015 Apr;40(4):277. 

8. Shailabi TIM, Aldeeb OH, Almaedani AF, Borwis EO, Amer SA. 
Antimicrobial susceptibility patterns of Escherichia coli from 
urine isolates. Med J Soc Cult. 2022;37(4):372–84. 

9. Abdullah S, Rahman SU, Muhammad F, Mohsin M. Association 
between antimicrobial consumption and resistance rate of Esche-
richia coli in hospital settings. Journal of Applied Microbiology. 
2023 Jan;134(1):lxac003. 

10. Nobel F, Akter S, Jebin R, Sarker T, Rahman M, Zamane S, Islam 
K, Sabrina S, Akther N, Islam A, Hasan M. Prevalence of multi-
drug resistance patterns of Escherichia coli from suspected uri-
nary tract infection in Mymensingh city, Bangladesh. Journal of 
Advanced Biotechnology and Experimental Therapy. 2021-  



Volume 2, Issue 2, 2025 

(6) 

Articles in The ESRF Research Journal for Undergraduate Medical Students are Open Access articles published under a Creative 

Commons Attribution-Non Commercial 4.0 International License (CC BY-NC). This license permits use, distribution, and reproduc-

tion in any medium, provided the original work is properly cited, but it cannot be used for commercial purposes and it cannot be 

changed in any way.  

-Nov 11;4(3):256-64. 
11. Ku JH, Bruxvoort KJ, Salas SB, Varley CD, Casey JA, Raphael 

E, Robinson SC, Nachman KE, Lewin BJ, Contreras R, Wei 
RX. Multidrug resistance of Escherichia coli from outpatient 
uncomplicated urinary tract infections in a large United States 
integrated healthcare organization. InOpen Forum Infectious 
Diseases 2023 Jul (Vol. 10, No. 7, p. ofad287). US: Oxford 
University Press. 

12. Wu D, Ding Y, Yao K, Gao W, Wang Y. Antimicrobial re-
sistance analysis of clinical Escherichia coli isolates in neonatal 
ward. Frontiers in pediatrics. 2021 May 25;9:670470. 

13. Tuli L, Rai S, Arif D, Singh DK. Bacteriological profile and 
antimicrobial susceptibility pattern of isolates from Urinary 
tract infections in eastern Uttar Pradesh, India. Int. J. Curr. 
Microbiol. App. Sci. 2016;5(3):428-35. 

14. Wayne P. Clinical and laboratory Standards Institute (CLSI)
(2020) Performance standards for antimicrobial susceptibility 
testing: Background, Organization, Functions, and Processes. J 
Clin Microbiol. 2010;58(3):01864-19. 

15. Jangra S, Agarwal P, Khandait M, Solanki S, Jangra P. Bacteri-
ological Profile and Antimicrobial Sensitivity Pattern of the 
Uropathogens in a Rural Hospital. Journal of Pure & Applied 
Microbiology. 2022 Sep 1;16(3). 

16. Collee JG, Miles RS, Watt B. Tests for identification of bacte-
ria. Mackie and McCartney practical medical microbiology. 
1996; 14: 131-49. 

17. Collee JG, Duguid JP, Fraser AG, Marmion BP, Simmons A. 
Laboratory strategy in the diagnosis of infective syndromes. 
Mackie and McCartney practical medical microbiology. 
1996;14:53-94. 

18. Topley WW. Topley and Wilson’s Microbiology and Microbial 
Infections, 8 Volume Set. J. Infect. 1999;38(2):3500. 

19. Clinical and Laboratory Standards Institute (CLSI). Perfor-
mance standards for antimicrobial susceptibility testing. 16th 
informational supplement. CLSI supplement M100-S16. 
Wayne, PA: Clinical and Laboratory Standards Institute; 2006. 

20. Clinical and Laboratory Standards Institute (CLSI). Perfor-
mance standards for antimicrobial susceptibility testing. 27th 
ed. CLSI supplement M100. Wayne, PA: Clinical and Labora-
tory Standards Institute; 2017; 32(3) m100-s27. 

21. Magale HI, Kassim IA, Odera SA, Omolo MJ, Jaoko WG, Jolly 
PE. Antibiotic susceptibility of organisms causing urinary tract 
infection in patients presenting at Kenyatta National Hospital, 
Nairobi. East African medical journal. 2015 Oct 14;92(7):333-
7. 

22. Das RN, Chandrashekhar TS, Joshi HS, Gurung M, Shrestha N, 
Shivananda PG. Frequency and susceptibility profile of patho-
gens causing urinary tract infections at a tertiary care hospital 
in western Nepal. Singapore medical journal. 2006 Apr 1;47
(4):281. 

23. Gonzalez CM, Schaeffer AJ. Treatment of urinary tract infec-
tion: what's old, what's new, and what works. World journal of 
urology. 1999 Dec;17:372-82. 

24. Orrett FA. Urinary tract infections in general practice in a rural 
community in South Trinidad. Saudi medical journal. 2001 Jun 
1;22(6):537-40. 

25. Kaushik C, Gangadhar NK, Bhat KS, Kotigadde S. Anti-
biogram pattern of uro-pathogens isolated from patients in a 
Tertiary Care Hospital in Karnataka, India. Indian Journal of 
Microbiology Research. 2018;5(1):24-30. 

26. Sood S, Gupta R. Antibiotic resistance pattern of community 
acquired uropathogens at a tertiary care hospital in Jaipur, Raja-
sthan. Indian journal of community medicine. 2012 Jan 1;37
(1):39-44. 

27. Prakash D, Saxena RS. Distribution and antimicrobial suscepti-
bility pattern of bacterial pathogens causing urinary tract infec-

tion in urban community of meerut city, India. International 
scholarly research notices. 2013;2013(1):749629. 

28. Sundaramurthy R, Tiruvanamalai R, Sivaraman ST, Arunagiri 
R, Charles J. Study on clinico microbiological profile and anti-
biotic susceptibility pattern of urinary tract pathogens with 
Special reference to susceptibility of Escherichia coli to 
fosfomycin. Indian Journal of Microbiology Research. 2023 
Jan 24;5(2):258-65. 

29. Poudyal S, Bhatta DR, Shakya G, Upadhyaya B, Dumre SP, 
Buda G, Kandel BP. Extended spectrum â-lactamase producing 
multidrug resistant clinical bacterial isolates at National Public 
Health Laboratory, Nepal. Nepal Med Coll J. 2011 Mar 1;13
(1):34-8. 

30. Nepal K, Pant ND, Neupane B, Belbase A, Baidhya R, 
Shrestha RK, Lekhak B, Bhatta DR, Jha B. Extended spectrum 
beta-lactamase and metallo beta-lactamase production among 
Escherichia coli and Klebsiella pneumoniae isolated from dif-
ferent clinical samples in a tertiary care hospital in Kathmandu, 
Nepal. Annals of clinical microbiology and antimicrobials. 
2017 Dec;16:1-7. 

31. Yadav KK, Adhikari N, Khadka R, Pant AD, Shah B. Multi-
drug resistant Enterobacteriaceae and extended spectrum β-
lactamase producing Escherichia coli: a cross-sectional study in 
National Kidney Center, Nepal. Antimicrobial resistance and 
infection control. 2015 Dec;4:1-7. 

32. Naik TB, Lavanya J, Upadhya A, Mani V. Gram positive uro-
pathogens and their antibiogram: Data analysis at a tertiary care 
hospital in Karnataka. Indian Journal of Microbiology Re-
search. 2018;5(1):71-5. 

33. Bajpai T, Pandey M, Varma M, Bhatambare GS. Prevalence of 
extended spectrum beta-lactamase producing uropathogens and 
their antibiotic resistance profile in patients visiting a tertiary 
care hospital in central India: Implications on empiric therapy. 
Indian Journal of Pathology and Microbiology. 2014 Jul 1;57
(3):407-12. 

 

Original Article 

Bacteriological profile and antimicrobial suscepti-

bility pattern of the commonest isolate in clinically 

diagnosed urinary tract infection among patients 

attending OPD in a tertiary care hospital 


