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ABSTRACT: 

One of the most prevalent clinical bacterial illnesses in humans is urinary tract infection (UTI). The frequency is more common 
in women and varies with age and gender. Clean-catch midstream urine samples were taken from 258 patients in this study, 
who ranged in age from 10 to over 70. Males had a 32.72% culture positivity rate, while females had a 51.35% rate. The most 
commonly isolated urinary pathogen was E. coli (49.10%), which was followed by P. aeruginosa (11.60%) and K. pneumonia 
(19.64%). E. Cali was found to be highest in females aged 41–55 and in males aged 26–40. E. coli was found to be less common 
in the 56–70 and 10–25 age groups. 
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INTRODUCTION: 

One of the most common illnesses that affects people of all 
ages, including newborns and the elderly, is urinary tract 
infections. Worldwide, an estimated 150 million people 
receive a urinary tract infection diagnosis each year [1]. 

The urinary tract may become infected at many locations. 
Cystitis is an infection of the bladder. Pyelonephritis is an 
infection of one or both kidneys. Urethritis is an infection 
of the tube that drains urine from the bladder to the 
outside [2]. 

Because women's urethras are smaller and located closer 
to the anus, urinary tract infections (UTIs) are 14 times 
more common in them. As a result, up to 40% of women 
have UTIs. Most of these ladies get frequent UTIs at some 
point in their life for at least one time. Alternatively, the 
prostate gland contains zinc and a bactericidal chemical 
that are essential for killing bacteria like E. coli, which is 
why males are afflicted with these infections [3]. 

In clinical terms, there are two types of UTIs: simple and 
complex. Healthy people without neurological or 
structural urinary tract disorders, such as pyelonephritis 
or cystitis, are typically affected by uncomplicated UTIs. 
Pregnancy, renal failure, renal transplantation, urinary 
obstruction neurological disease, urinary retention, and 
the presence of foreign bodies like calculi, indwelling 
catheters, or other drainage devices are some of the 
factors that compromise the urinary tract and cause 
complicated UTIs [4]. 

The fact that E. coli strains that cause UTIs usually 
agglutinate human erythrocytes even when Mannose is  

 

present was originally identified in the late 1970s [5], and 
this was mostly due to fimbriae. A variety of virulence 
factors have since been put up as virulence indicators for 
E. coli isolates that are uropathogenic. It is now known that 
a subset of faecal E. coli that possess the aforementioned 
characteristics can colonize the periurethral region, enter 
the urinary tract, and result in symptoms. As of right now, 
their definition is UPEC [6].  

Uropathogenic E. coli (UPEC) and Klebsiella species 
account for 75–95% of all UTI cases, which are primarily 
community-acquired (7). Proteus species, Enterobacter 
species, Pseudomonas species, Enterococcus faecalis, 
Staphylococcus saprophyticus, and Staphylococcus aureus 
are among the other less common organisms [8]. Starting 
empirical therapy has become extremely difficult for 
doctors due to the recent rise of multidrug-resistant 
(MDR) UPEC isolates in the community [9]. Moreover, 
severe septic shock could be caused by UPEC's multidrug 
resistance patterns. The pathogenesis of UPEC is 
influenced by several factors, including lip 
polysaccharides, secreted proteins, haemolysins, capsules, 
and acquisition systems [10]. Bacterial culture and 
antibiotic susceptibility testing are typically used in 
clinical settings to diagnose UTIs [10]. 

MATERIALS AND METHODS: 

LOCATION AND STUDY PERIOD: 

The investigation was conducted in the Department of 
Biotechnology's microbiology lab at Gaya College in Gaya 
(Bihar), India. The time frame for this investigation was 
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April 2022–May 2024. 

URINE SAMPLE COLLECTION: 

A total of 258 urine samples were gathered from several 
laboratories in Gaya as well as the outpatient departments 
(OPDs) of two large hospitals, JPN Hospital Gaya and 
A.N.M.C.H, Gaye. Clean Catch sterilized wide-mouthed 
containers were used to collect midstream pee. Following 
sample collection, the containers were securely sealed to 
prevent leaks during transit. Boric acid was immediately 
added to the containers at a final bacteriostatic 
concentration of 1.8% before they were eventually 
delivered to the lab in an ice-cold condition [11]. 

BACTERIA ISOLATION FROM URINE SAMPLE: - 

The urine sample was plated on CLED (Cysteine Lactose 
Electrolyte Deficient) Agar media, Blood Agar, MacConkey 
Agars, and Nutrient Agar. For 24 to 48 hours, the infected 
plates were incubated at 37°C. If an organism was 
cultivated at a concentration of > 105 cfu/p, the material 
was deemed positive for UTI. 

IDENTIFICATION OF UROPATHOGENS: 

Colonies were chosen and described based on their 
morphological, cultural, and biochemical traits following 
incubation. 

(A) CULTURAL OBSERVATIONS: 

The incubated plates were examined for colour and colony 
shape. 

(B) MORPHOLOGICAL ANALYSIS OF URINE SPECIMEN 

Slides from various colonies were made. Seen on the 
plates, followed by morphological analyses and Gram 
staining.  

(C) BIOCHEMICAL CHARACTERIZATION: 

There were seven biochemical tests conducted. They are 
the IMVIC, Catalase, Oxidase, and Lactose Utilization tests. 

OBSERVATIONS: 

Urine samples from 258 patients—110 men and 148 
women were examined in the current study. Of the 258 
cases examined, it was found that 112 individuals 
(43.41%) had UTIs. With a percentage contribution of 
51.35%, the current study also showed that UTIs are more 
common in women (Table 1). A significant difference in 
the percentage of positive instances between men and 
women is shown by the p-value, which is less than 0.05. 

TABLE 1 

UROPATHOGEN DISTRIBUTION BY SEX 

S.NO SEX 
NO. OF URINE 

SAMPLE 
EXAMINED 

NO. OF POSITIVE 
CASES 

PERCENTAGE 
Chi-Square 

Test 
P-Value 

1 MEN 110 36 32.72% 8.17 0.0043 

2 WOMEN 148 76 51.35%   

TOTAL  258 112 43.41%   

 

 Bar Chart: Shows the distribution of uropathogen counts. 

 Pie Chart: Highlights the proportion of each uropathogen. 

Table 02 displays the cultural traits of E. coli. Large, 
smooth, opaque white colonies that might be E. coli were  

observed on nutrient Agas plates. On MacConkey Agar 
Medium, colonies of red and pink were seen. Colonies of E. 
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Coli on Blood Agar appeared large, spherical, moist, and 
grey. E. coli colonies on CLED Agar were large, raised, 

translucent, and had a slightly deeper yellow core.

TABLE 2: 

CULTURAL CHARACTERISTICS OF E. coli ON DIFFERENT MEDIA 

Media Uropathogen Cultural characteristics 

Nutrient Agar Medium E. coli Big, Smooth, Opaque, White Colonies. 

Blood Agar Medium E. coli Large, Round, Grey and Wet Colonies. 

MacConkey Agar Medium E. coli Red and Pink Colonies. 

CLED Agar Medium E. coli 
Big, Elevated, and Translucent with a deeper 

yellow centre. 

Gram staining and other microscopic features were used to 
identify pure colonies. 

E. coli showed up as Gram-negative rods after being 
stained with Gram stain. suspected bacterial isolates E. coli 
was put through the relevant biochemical assays based on  

its cultural and microscopical traits. All of the isolates had 
positive results for lactose fermentation, methyl red, 
indole, and catalasebut negative results for oxidase, citrate, 
and Voges-Proskaver, according to the results displayed in 
Table 3.

TABLE 3. 

BIOCHEMICAL TEST FOR UROPATHOGENIC E. COLI. 

Biochemical Tests Uropathogenic E. coli 

Lactose Fermentation test AG (+) 

Oxidase test -ve 

Catalase test +ve 

Indole test +ve 

Methyl-Red test +ve 

Voges- Proskauer test -ve 

Citrate test -ve 

[ -ve: Negative, +ve: Positive, AG: Acid and Gas production] 

The most frequently isolated urine pathogen in this study 
was E. coli. 49.10% of the cases were caused by E. coli, 
with K. pneumoniae (19.64), P. aeruginosa (11.60%),  

S. aureus (9.82%), Proteus species (7.14%), and 
Enterobacter species (2.67%) followed in order (Table 4).

TABLE 4 

THE PROPORTION OF UROPATHOGENIC BACTERIA ISOLATED 

Isolated uropathogen 
Total count of 
uropathogen 

Percentage 
Chi-Square 

Test 
P-Value 

E. COLI 55 49.10% 

36.78 6.62x10-7 

K. PNEUMONIAE 22 19.64% 

P. ARUGINOSA 13 11.60% 

S. AUREUS 11 9.82% 

PROTEUS SPECIES 8 7.14% 

ENTEROBACTER SPECIES 3 2.67% 

The present study has highlighted the prevalence of 
uropathogenic E. coli in various age groups and genders 
(Table 5). In the age group of 26–40 years, the prevalence  

of UTI was high in both males and females, with the male 
prevalence rate of 14.54% being higher than the female 
prevalence rate of 25.45%. In the age group of 41–55 
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years, the female prevalence rate of UTI due to E. coli was also high.

TABLE 5 

DISTRIBUTION OF E. COLI BY AGE AND GENDER 

ISOLATED 
UROPATHOGEN 

AGE GROUP 

(IN YEARS) 

NO. OF 
MALES 

PERCENTAGE 
NO. OF 

FEMALES 
PERCENTAGE 

Chi-Square 

Test 
P-Value 

E. coli 

10-25 2 3.63% 3 5.45 

2.36 0.67 

26-40 8 14.54% 14 25.45% 

41-55 6 10.90% 8 14.54% 

56-70 4 7.27% 3 5.45% 

>70 NIL -- 2 3.63% 

The distribution of E. coli and gender groups do not appear to be significantly correlated, as indicated by the p-value (Table 5) 
being more than 0.05. 

 

 Stacked Bar Chart: Illustrates the distribution of E. coli cases across age groups for men and women. 

  

Growth of E.coli on blood Agar.       Growth ofE.Coli on CLED Agar. 
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   Growth of E.coli on MacConkey Agar.  Imvic Test of E.coli 

DISCUSSION: 

A total of 258 samples were gathered for our study. In this 
investigation, 43.14% of urine pathogens were isolated. 
The uropathogen isolation rate was 71.6% in a related 
study by Das et al., 2006 [12]. This prevalence rate is 
higher than what is currently found. According to a 2018 
study by Seifu and Gebissa, 90% of patients had 
uropathogens that had grown significantly [13]. In the 
present study, the prevalence of UTIs was higher in 
women than in men. Women are more likely to get urinary 
tract infections, according to Getenet et al. (2011) [14]. 

The higher prevalence of UTIs in females is caused by 
sexual activity, incontinence, short urethras, the proximity 
of the urethral meatus to the anus, and poor bathroom 
habits [15]. The biochemical characteristics of the isolated 
urine pathogen E. coli are displayed in Table 3. These 
characteristics often match those of E. Coli, according to 
Kithar R et al [16]. 

With a percentage of 49.10%, the current analytical result 
(Table 4) indicated that E. coli was a prominent 
uropathogen. More or less similar to the report of John MS 
et al., [17], an earlier publication by John MS et al. (2015) 
showed that E. coli was the most prevalent isolated 
uropathogen, with a percentage of 42.8% present detected. 
This pattern was also observed in the Moges et al. report 
[18]. 

With a percentage contribution of 19.64%, Klebsiella 
precemonial was the second most often identified 
pathogen in our investigation. This result was consistent 
with the findings of Khamench et al. (2009) [19]. Data 
(Table 5) by age group and gender showed that the 
prevalence of uropathogenic E. coli isolates differed 
between males and females. People between the ages of 10 
and 25 and those over 70 had lower rates of E. coli. 
Additionally, Kiffer et al. (2007) found that the percentage 
of E. coli among people under 60 years of age was lower 
[20]. The majority of patients were between the ages of 26 
and 40, with those between the ages of 41 and 55 coming 
in second. These findings are in line with earlier studies 
that indicate a notable prevalence of UTIs in people aged 
20 to 40 [17]. The results of Akram et al. (2007), which  

 

showed a significant prevalence of UTI in people under 50, 
can also be connected with the current finding [21]. 

CONCLUSION: 

E. coli was shown to be the most often isolated bacteria 
from urinary tract infections. The most common bacterial 
illness in women is a urinary tract infection (UTI). The age 
group of 26–40 had the highest prevalence rate of UTIs, 
followed by 41–55. 
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