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place in one’s life in the community setting or in the hospital 
environment with <48 h of  admission.[3] CA-UTI is the 
second most common microbial infection in the community 
setting. Nosocomial UTIs are the infection of  the urinary 
tract that occurs after 48 h of  hospital admission, and the 
patient was not incubating at the time of  admission or 
within 3 days after discharge.[5] Irrational antibiotics use 
with increased consumption and inappropriate prescribing 
and lack of  regulations to the availability of  antibiotics 
over the counter which promotes overuse are important 
causes for increased bacterial antibiotic resistance.[6] There is 
widespread dissemination of  the over the counter of  nearly 
all antibiotics without medical prescription and overuse.[3-6]

Hence, with this background, the present study aimed at 
investigating the bacterial agents responsible for UTIs in 
a tertiary care hospital setting and study their antibiotic 
susceptibility pattern.

INTRODUCTION

Urinary tract infections (UTIs) are among the most 
common bacterial infections. UTIs are the inflammatory 
disorders caused of  invasion of  urinary tract by the 
abnormal microbial growth.[1,2] Common symptoms of  UTI 
are fever, dysuria, and lower abdominal pain and it may result 
in permanent scarring of  the kidney.[1,2] UTIs depending on 
source of  infection are of  two types: Community acquired 
or nosocomial. Community-acquired UTIs (CA-UTIs) are 
defined as the infection of  the urinary system that takes 
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Abstract
Background: Urinary tract infection remains one of the most common infections, both in the community and in the hospital. The 
pathogen profile is mostly common with slight variations, but Escherichia coli remains the most common causative pathogen. 
The sensitivity of uropathogens to different drugs varies in different areas and changes with time. This necessitates periodic 
studies of the causative uropathogens and their antibiotic sensitivity pattern.

Materials and Methods: This is retrospective, descriptive, and observational study. Duration of study was for 6 months from 
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Results: Out of 949 urine samples received, 242 (25.5%)were found to be positive for uropathogens. Among the received 
samples, 133 (54.9%) were inpatient whereas outpatient was 109 (45.04%). Prevalence of UTI was higher in female 175 (72.3%) 
and among males, it was 67 (27.6%). Significant bacteriuria was seen in 201 (83.05%) patients and 10 (4.13%) patients had an 
insignificant colony count. Mixed growth was seen in 8 (3.30%) samples and 25 (10.3%) samples showed growth of Candida spp.

Conclusion: E. coli is the most likely organism grapple with UTI and the most of the strains of Enterobacteriaceae isolated 
from a hospital are multi drug resistant. Few pan-resistant strains of Klebsiella spp. are alarming.
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MATERIALS AND METHODS

Duration of Study
The duration of  the study was 6 months, from January to 
June 2021.

Sample Size
All urine culture with significant growth, during study 
period were include.

Place of Study
This study was conducted at Microbiology Department 
of  ESI-PGIMS and ESIC Medical College, Joka, Kolkata, 
West Bengal.

Type of Study
This was a retrospective, descriptive, and observational 
study.

Inclusion and Exclusion Criteria
All positive samples with colony counts yielding bacterial 
growth of  105/mL of  urine were regarded as significant 
for bacteriuria. Symptomatic cases with a lower count were 
also considered for the study.

Exclusion Criteria
No growth and asymptomatic cases with insignificant 
counts were excluded from the study.

Study Variables
Age, sex, indoor or outdoor patient, COVID status, any 
other related underlying condition.

Laboratory Methods
Urine culture will be done by a semi-quantitative method 
on Hi-chrome media and isolation of  yeast on Chrome 
Agar.[7] Using calibrated inoculating loop 0.001 Ml[4] of  
uncentrifuged, uniformly mixed, midstream urine samples 
were aseptically inoculated onto Hi-chrome agar. After 
overnight incubation at 37°C for 24–48 h, colonies were 
counted to check significant growth.[8] Identification 
of  bacteria was done using standard microbiological 
procedures.[7,8] The samples were cultured on Chrome 
agar. After macroscopic and microscopic observation of  
yeast cells; for confirming the species of  Candida albicans, 
the samples were transferred into human serum for 3 h to 
grow the germ tubes.[9] The observation of  germ tubes in 
Candida yeast cells was the most important physiological 
property to report the yeast cells as C. albicans.[9]

Significant candiduria was determined as urine culture 
growth ≥104 CFU/ml. All significant candiduria were 
identified microscopically for morphological characteristics 
using germ tube production test.[10-12] All positive 
urine cultures with significant bacteriuria were further 

identified by their colony characteristics, Gram-stain, 
and pattern of  biochemical profiles using standard 
procedures.[7,9] Antimicrobial susceptibility testing was 
done by the modified Kirby Bauer disc diffusion method 
and Vitek according to the Clinical Laboratory Standards 
Institute (CLSI) guidelines.[13] An attempt was made to 
study ESBL production and multiple drug resistant in 
isolates.[14]

Antimicrobial Susceptibility Testing
Antibiotic susceptibility test was carried out on each 
isolated bacteria using Kirby Bauer disc diffusion method 
according to the CLSI: M100-S22 guidelines.[14 Bacterial 
suspensions were prepared by emulsifying 3–5 pure 
colonies in nutrient broth and adjusted to 0.5 McFarland 
standards. A sterile cotton swab was then dipped into the 
suspension and swabbed on surface of  Mueller-Hinton agar 
plate. Standard antibiotic discs were placed aseptically, and 
the inoculated Mueller Hinton agar plates were incubated 
at 37°C for 24 h.[7] The diameters of  the zones of  complete 
inhibition were measured using mm of  calipers. The isolate 
zone of  inhibition was reported based on CLSI M100-S22 
standard as Susceptible, Intermediate, and Resistant.[9] 
The following antibiotic discs were tested for the isolates: 
Ampicillin (10 μg), Amoxicillin-Clavulanic acid (10 μg), 
Ceftazidime (30 μg), Ceftriaxone (30 μg), Gentamicin 
(10 μg), Nitrofurantoin (300 μg), Cefotaxime (30 μg), 
Trimethoprim Sulphamethoxazole (1.25 μg), Ciprofloxacin 
(5 μg), Tobramycin (10 μg), Amikacin (30 μg), Penicillin 
(10 unit), and Vancomycin (30 μg).

Species Identification and Antibiotics Susceptibility
Species identification of  Gram-positive bacteria and Gram-
negative bacteria (GNB) and antibiotics susceptibility 
testing was determined with VITEK® 2 compact system 
(bioMérieux, France) using GN, GP, AST-235, AST-
280, and AST-281 cards.[9] The investigated antibiotics 
by VITEK® 2 cards were the following: Piperacillin, 
piperacillin/tazobactam (PIT), ceftazidime, cefepime, 
aztreonam, imipenem, meropenem, amikacin, gentamicin, 
netilmicin, tobramycin, ciprofloxacin, levofloxacin, 
tetracycline, tigecycline, trimethoprim/sulfamethoxazole 
(COT), fosfomycin, nitrofurantoin, benzylpenicillin, 
erythromycin, clindamycin, linezolid, daptomycin, 
teicoplanin, and vancomycin. Isolates with resistance or 
intermediate susceptibility were considered non-susceptible 
to the antibiotic agent. The results were interpreted 
according to the 2015 CLSI criteria.[9]

Quality control: Sterility and performance of  culture 
media were tested before using the culture media. Standard 
reference strains of  Escherichia coli (ATCC 25922) and 
Staphylococcus aureus (ATCC 25923) were used as control 
for culture and sensitivity testing.
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Statistical Analysis
The analysis of  data obtained from this study was done 
using SPSS statistical software package (version 20). 
Percentage and frequency were used to show distribution 
of  descriptive data using tables.[14] Bi-variable and multi-
variable analyses were done using logistic regression model 
for the outcome variable (significant culture positivity) and 
independent variables (sociodemographic characteristics 
and health related factors) for further interpretation based 
on the odds ratio and level of  statistically significant at 
P <  0.05. In addition, Chi-square test was employed 
to see the association between current UTI status and 
uropathogen growth.[14]

(ESBLs) are a large group (>150) of  β-lactamases that 
confer resistance to the oxyimino-cephalosporins and 
monobactams. The Vitek-2 ESBL test is based on a 
comparison of  the inhibitory effects of  ceftazidime, 
cefotaxime, and cefepime, alone and in combination 
with clavulanate. The Vitek-2 ESBL test is an efficient 
automated test that allows accurate detection of  ESBL 
production, and it is, therefore, potentially useful for clinical 
microbiologists.[13]

RESULTS

Out of  949 urine samples received, 242 (25.5%) were 
found to be positive for uropathogens. Among the received 
samples, 133 (54.9%) were inpatient whereas outpatient 
were 109 (45.04%). Prevalence of  UTI was higher in 
female 175 (72.3%) and among males, it was 67 (27.6%). 
Significant bacteriuria was seen in 201 (83.05%) patients 
and 10 (4.13%) patients had an insignificant colony 
count. Mixed growth was seen in 8 (3.30%) samples and 
25 (10.3%) samples showed growth of  Candida spp.

Age and Gender Wise Distribution of Patients
The most of  the cases were recorded in 15–45 (41.9%) 
years of  age group followed by 65–90 (29.4%) years. In 
both age groups, females showed higher risk of  developing 
UTI than male. Age/sex-wise distribution is given in 
[Figure 1].

Pregnancy (36.3%) was the most common factor associated 
with UTI, followed by diabetes mellitus (17.3%). Renal 
disorder and catheterization was present in 14.7% of  
the study subjects, others (12.5%) include patients in 
reproductive age group without any other complication 
[Figure 2].

E. coli was the predominant organism (45%) and second 
most common organism isolated was Klebsiella species 
(16%) and third most common organism was Enterococci 
species (11%) followed by Pseudomonas species (10%). 

Candida species was (7%), Acinetobacter spp. (4%), S. aureus 
(3%), mixture (3%) [Figure 3].

E. coli was statistically associated more with Community 
Acquired-UTI and Klebsiella spp. was statistically associated 
more with hospital acquired-UTI.

In our studies, Carbapenem group of  drugs was 
most effective against members of  Enterobacteriaceae. 
Cephalosporins and aminoglycosides showed maximum 

Figure 1: Age/Sex-wise distribution of patients with UTI

Figure 2:  Risk factors associated with UTI in our study

Figure 3: Organisms associated with UTI in our study
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resistance. Quinolones showed sensitivity in 76% of  
patients. Drugs such as Fosfomycin and Colistin also 
were presented with resistance. About 7.1% (11) of  
Enterobacteriaceae were pan-resistant [Figure 4].

Vitek-2 ESBL detection-The Vitek-2 ESBL test identified 
86 (56.2%) of  the 153 Enterobacteriaceae isolates. Sixty-three 
(41.1%) E. coli and 23 (14.7) Klebsiella spp. isolates were 
ESBL producers. ESBL-producing isolates also carried 
genes for at least one broad-spectrum beta-lactamase 
(e.g., TEM-1/2, SHV-1, and SHV-11).

The VITEK 2 ESBL test is a new tool for rapid detection 
of  ESBL production which is based on simultaneous 
assessment of  the inhibitory effects of  cefepime, cefotaxime, 
and ceftazidime, alone and in the presence of  clavulanate.

The third most common isolated organism was Enterococci 
spp. showed maximum sensitivity toward Vancomycin 
(90%), Linezolid (86.2%), Gentamicin (75.0%), and 
maximum resistance to fluroquinolones (50%). Vancomycin 
resistance was detected in 10%.

This study also followed urinary yeast infection, the yeast 
was identified according to different characteristics such as 
their macroscopic, microscopic, and physiological properties.

A total of  17 patient (7%) were detected with Candiduria, 
all of  these were in prolonged hospitalization due to 
complication of  COVID-19.

RESULTS

UTI is one of  the infectious diseases, it is both community 
and hospital acquired. Incidence of  UTI in this region 

and all over India ranges between 44.5% and 58.6%,[14-19] 
incidence in our study was 25.5% which was lower than 
the other studies. The reason for lower incidence is since 
study population is mostly urban[15] and during the duration 
of  study second wave COVID-19 pandemic occurred, 
therefore, leading to reduced footfall in hospitals.[20]

In our study, we established a high prevalence of  UTI in 
females (72.3%) than in males (27.6%) which is accordance 
with other findings which also revealed the similar results.[15-19] 
The association behind this high prevalence of  UTI in 
females may be due to proximity of  the urethral meatus to 
the anus, shorter urethra, sexual intercourse favoring the 
entry of  bacteria into urethra and other common reasons 
are incontinence, and pregnancy.[21-23] In reproductive age 
group females (15–49), the susceptibility of  UTI was higher 
(84.3%) followed by 65–90 years (82.93%). These findings 
are like other reports which showed that females are more 
prone to UTIs than males during adolescence and old 
age.[15-17] Increased association of  UTI in young age females 
is due to sexually active behavior, pregnancy, recent use of  
a diaphragm with spermicide, and a history of  recurrent 
UTIs in elderly female, it is due to reduced vaginal acidity 
and fleeting defense mechanism.[15,17,21]

Diabetes mellitus is associated with hyperglycemic urine, 
which promotes rapid bacterial growth and colonization.[2] 
Pregnancy also showed high association with UTI (36.3%) 
among females. Manjula et al. in Bangalore reported 49.9% 
incidence of  UTI in their study.[18] The bladder tonein is 
reduced due to hormonal change. Pregnancy produces 
physical obstruction in the female urinary tract,[22,23] 
catheterization appeared as common risk factor for UTI 
in this study. For either short- or long-term catheters, the 
infection rate was 14.7%. Infection spreads by biofilm 

Figure 4: Antibiotic sensitivity pattern for members of Enterobacteriaceae (n = 153)
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formation on both internal (intraluminal route) and external 
(periurethral route) catheter surface.[16,18]

In our study, we also followed cases of  yeast infection. 
Prolonged hospitalization, immuno-compromised 
patients, uncontrolled use of  antibiotics, prophylaxis by 
antifungal agents, catheterization, urinary tract surgeries, 
and long period stays in intensive care units were some 
of  the leading causes associated with fungal urinary 
infections.[4,9,25] During the study period, there was a surge 
in COVID-19 cases leading to prolonged hospitalization, 
immunocompromization, overuse of  antibiotics.[25,26] 
A total of  7% cases were diagnosed with Candiduria. 
The most important uropathogen causing candiduria 
was C. albicans. Many contributing factors of  C. albicans 
virulence are adhesion, hyphal formation, phenotypic 
switching, extracellular hydrolytic enzyme production, and 
biofilm formation.[9]

The prevalence of  uropathogens in our study are in sync 
with a few studies conducted in the country.[5,16-21] E. coli 
was the most common cause of  UTI in every study, we 
referred during writing this article.[16-20] We isolated E. coli 
in 45% of  cases, which matches with other studies done 
in same geographic region. The factor associated with 
highest prevalence of  E. coli is that it is present in normal 
fecal flora, and it colonize in the uroepithelium with the 
assistance of  adhesins, pili, fimbriae, and P1-blood group 
phenotype receptor.[2]

Second highest association was shown by Klebsiella species 
(16%) which agrees with many other studies from India.[27,28]

In our study, 11% of  the isolates were Enterococcus spp. 
According to study of  Kaushik et al. from Karnataka, 
Enterococci spp. accounted for 11.7% of  urinary tract 
isolates.[2]

Overall, among the Gram-negative uropathogens, high 
resistance pattern was noted for ampicillin, third generation 
cephalosporins. Aminoglycosides also showed moderate-
to-high resistance.

Earlier, commonly used drug combinations such as 
PIT, Cefoperazone/Sulbactam Ceftazidime/clavulanate, 
Amoxicillin/Clavulanic acid AMC showed high resistance, 
this is in contradiction to the studies[16,18,19] done before 
2015 but these result matches studies done in recent times.
[17] This hints toward growing MDR, ESBL in GNBs. 
This could be due to the overuse use of  these antibiotics. 
In this study, the most useful antibiotic for Gram-
negative uropathogens was Carbapenems, Nitrofurantoin, 
Quinolones, and Fosfomycin. We observed that resistance 
toward Fosfomycin and Colistin is in upward trends. 

Similar resistance patterns are observed by other authors 
in their respective studies. Raising number of  Pan-resistant 
Klebsiella spp. infections in Hospital acquired UTIs is an 
alarming situation.[29] Pan-resistant Enterobacteriaceae 
infections are a menace observed in many other similar 
studies.[30] Enterococci spp. showed maximum sensitivity 
toward Vancomycin (90%) followed by Linezolid 
(86.2%), Gentamicin (75.0%), and maximum resistance 
to fluroquinolones (50%). Vancomycin resistance (VRE) 
was detected in 10% of  Enterococci. Emergence of  VRE is 
mentioned few other studies.

CONCLUSION

Our study stating that E. coli is the most likely organism 
grapple with UTI and the most of  the strains of  
Enterobacteriaceae isolated from a hospital are multidrug 
resistant. Few pan-resistant strains of  Klebsiella spp. are 
alarming. Empirical therapy for GNB can be started 
with Aztreonam, Ertapenem, or PIT or nitrofurantoin. 
In Gram-positive cocci cases, vancomycin or linezolid 
can be used. In view of  the increasing drug resistance, 
antimicrobial susceptibility should be done, before 
starting therapy. Another cause of  concern was increasing 
Candiduria cases, especially in hospitalized patients with 
immunocompromization.
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