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INTRODUCTION 

Urinary tract infections (UTIs) affect any portion of the 

urinary tract, including the kidneys, ureters, bladder, and 

urethra. The occurrence of UTIs in adult males under the 

age of 50 is minimal and is 30 times more likely in 

women.1 UTIs acquired in a hospital account for 35%-

45% of nosocomial infections. 2%-4% of these infections 

may lead to septicaemia, which can be life-threatening.2 

Recurring UTI refers to more than two symptomatic 

episodes occurring over 6 months or more than three 

symptomatic episodes over 12 months. Asymptomatic 

bacteriuria treatment in patients with recurrent UTIs has 

been shown to increase the risk of subsequent 

symptomatic UTI episodes and is therefore not 

recommended.3 

UTIs constitute a wide range of conditions caused by the 

presence of microorganisms in the urinary tract. These 

symptoms include asymptomatic UTI (bacteriuria with or 

without symptoms), symptomatic lower UTI or cystitis, 

and upper UTI or acute pyelonephritis. Cystitis is 
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characterized by significant bacteriuria with pyuria and 

symptoms such as dysuria, new-onset urinary 

incontinence, lack of proper stream. Upper UTI or 

pyelonephritis is characterized by significant bacteriuria 

with pyuria, increased levels of markers of inflammation 

such as white blood cells (WBCs), C reactive protein and 

procalcitonin and clinical symptoms: fever, back pain, 

abdominal pain, and vomiting.4 Symptomatic UTIs are 

characterized by the presence of ≥105 colony-forming 

units of bacteria per millilitre (CFU mL-1) in one urine 

sample along with the specific symptoms.5 This condition 

is further complicated by the fact that correct diagnosis 

relies on both the presence of symptoms and a positive 

culture of urine, although it is made without the benefit of 

culture in most outpatient settings.6 

Treatment and diagnosis of UTI based on the clinical 

symptoms are not accurate and the diagnostic error rate 

can exceed 30%. When laboratory procedures are 

applied, urine samples are the most dependant specimen 

type used to confirm the occurrence of UTI.7 Both gram-

negative and gram-positive bacteria can be causative 

organisms for UTIs, in addition to certain fungi. The 

most important and common etiological agent is 

Escherichia coli or E.coli followed by Klebsiella 

pneumoniae, Staphylococcus saprophyticus, 

Enterococcus faecalis, Group B Streptococcus, Proteus 

mirabilis, Pseudomonas aeruginosa, Staphylococcus 

aureus, and Candida spp.8 Typically the most common 

source of infection comes from colonization of 

microorganisms in anus and perineum that passes via the 

urethra, so UTI pathogens are generally natural intestinal 

flora translocated to the urinary tract.9 

Surveillance studies indicate increased resistance for both 

Gram-positive and Gram-negative bacteria, including E. 

coli, the most prevalent causative agent for urinary tract 

infections (UTIs). Broad access to inexpensive 

antimicrobial drugs results in rapid antimicrobial drug 

resistance (AMR) development, which is difficult to 

detect. Continuous monitoring of the use of these drugs is 

therefore often necessary.10 The preliminary choice of 

antimicrobial therapy is based on the patient's age group, 

prevalent pathogens, antimicrobial resistance trends in 

the practice area, and the patient's clinical condition.11 

Since antimicrobial resistance is an unavoidable 

phenomenon, the prescription of correct antimicrobials 

with an accurate dose for the right duration of time can 

help improve the patients’ quality of life.12 The study 

aims at finding the prevalence of UTIs in a given 

geographical location and determine the most prevalent 

organism and common antimicrobials in use. Proper 

diagnosis and treatment of UTI have a direct implication 

on the patients’ health.  

METHODS 

A retrospective study was performed from January 2018 

to March 2020 in the departments of general medicine, 

general surgery, Obstetrics, and Gynecology at MNR 

Medical College and Hospital in the district of 

Sangareddy, Telangana, India. A total of 1886 samples 

were studied, of which 204 samples have exhibited 

significant bacterial growth. (i.e ≥ 105 CFU mL-1). 

Inclusion criteria  

• Age groups ranging between 21 to 60 years 

consisting of both male and female patients were 

included in the study. 

Exclusion criteria 

• The pediatric population was excluded.  

The samples were cultured to isolate the pathogen and to 

determine the colony count. Standard laboratory methods 

were used for urine sample culture. 

Collection of samples 

The samples were collected using the clean-catch 

midstream technique as it is non-invasive and can be 

carried out easily.13  

Culture of the urine sample and antimicrobial 

sensitivity test 

The samples were cultured using calibrated loops in a 

semiquantitative method on MacConkey's and blood agar 

media. The traditional procedure for urine culture 

required 1µl of urine, spread on a blood agar plate and 

MacConkey agar, and aerobically incubated for 24 hours 

at 35°C.14 Antimicrobial susceptibility pattern on 

Mueller-Hinton agar was measured using the Kirby-

Bauer disc diffusion method.8 Findings were interpreted 

in compliance with the 2012 guidelines for the Clinical 

and laboratory standards institute (CLSI). 

For further identification and susceptibility testing, 

samples with a colony count of ≥105 colony forming 

units (CFU/mL) were deemed significant. Culture media 

and disc quality control were conducted using control 

strains from ATCC (american type culture collection). 

Antimicrobial discs were procured from HIMEDIA 

laboratories in Mumbai.  

Statistical analysis 

Statistical analysis was performed using SPSS version 25. 

The frequency of distribution of uropathogens and the 

difference between the age groups (21-30, 31-40, 41-50, 

51-60) was calculated using the Chi-square test (χ2) and 

p-values less than 0.05 were considered significant.  

RESULTS 

A total of 1886 samples were cultured during the period 

January 2018 to March 2020, of which 204 samples 



Mendem S et al. Int J Reprod Contracept Obstet Gynecol. 2020 Aug;9(8):3422-3427 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 9 · Issue 8    Page 3424 

(10.81%) showed significant bacterial growth. Of the 204 

positive samples, 57 (27.94%) belonged to male patients 

while 147 (72%) positive samples belonged to female 

patients of different age groups. 182 (89.21%) samples of 

the significant 204 samples have exhibited resistance to 

one or more antimicrobials. 

The following organisms were isolated from the urine 

samples, E. coli, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, Enterobacter spp., Staphylococcus aureus, 

and Candida albicans. The presence of uropathogens was 

more commonly noted in the age group of 31-40 years in 

both the genders. The most common pathogen isolated 

was E. coli (47.05%), followed by Klebisella pneumoniae 

(15.68%), Staphylococcus aureus (10.78%), 

Pseudomonas aeruginosa (10.78%), Enterobacter spp. 

(7.84%) and Candida albicans (7.84%) (Figure 1). 

 

Table 1. Distribution of uropathogens among different age groups and genders. 

Age groups (in years ) 21-30 31-40 41-50 51-60 Chi-square 

value (χ2) 

(degrees of 

freedom) 

p-

value 

(0.05) 
Isolates Total M F M F M F M F 

E. coli. 96 
7 
(7.29%) 

11 
(11.4%) 

15 
(15.625%) 

21 
(21.875%) 

7 
(7.29%) 

18 
(18.75%) 

3 
(3.125%) 

14 
(14.585%) 

3.57 (3%) 
0.311 

Klebsiella 

pneumoniae 
32 

2 

(6.25%) 

6 

(18.75%) 
4 (12.5%) 7 (21.87%) 

3 

(9.37%) 
6 (18.75%) 1 (3.12%) 3 (9.3%) 

0.37 (3%) 
0.946 

Pseudomonas 

aeruginosa 
22 

1 

(4.54%) 
2 (9.09%) 2 (9.09%) 4 (18.18%) 1 (4.5%) 4 (18.18%) 2 (9.09%) 6 (27.27%) 

0.321 (3%) 
0.956 

Staphylococcus 
aureus 

22 
1 
(4.54%) 

4 
(18.18%) 

2 (9.09%) 6 (27.27%) 
1 
(4.54%) 

4 (18.18%) 1 (4.54%) 3 (13.63%) 
0.078 (3%) 

0.994 

Enterobacter 

spp. 
16 

1 

(6.25%) 

3 

(18.75%) 
2 (12.5%) 4 (25%) 

1 

(6.25%) 
3 (18.75%) 1 (6.25%) 1 (6.25%) 

0.485 (3%) 
0.922 

Candida 

albicans 
16 

1 

(6.25%) 

3 

(18.75%) 
1 (6.25%) 5 (31.25%) 

2 

(12.5%) 
2 (12.5%) 1 (6.25%) 1 (6.25%) 

1.648 (3%) 
0.648 

Total 204 13 29 26 47 15 37 9 28 
1.613 

0.656 

Numbers represent data and percentages are represented in brackets. The frequency of each uropathogen among different age groups was performed using the Chi-square 

test. 

Table 2: A percentage representation of antimicrobial resistance exhibited by the uropathogens. 

Isolates N(182) AMX OXA CTZ CLR ERY AZI VAN LNZ 

E.coli 75 (41.2%) 42 (56%) 29 (38.6%) 16 (21.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Klebsiella 

pneumoniae 
32 (17.5%) 21 (65.6%) 14 (43.75%) 8 (25%) 4 (12.5%) 8 (25%) 7 (21.8%) 0 (0%) 0 (0%) 

Pseudomonas 
spp. 

11 (6.04%) 7 (63.6%) 3 (27.2%) 1 (9.09%) 0 (0%) 1 (9.09%) 0 (0%) 0 (0%) 0 (0%) 

Enterobacter 

spp. 
40 (21.9%) 21 (52.5%) 16 (40%) 14 (35%) 9 (22.5%) 6 (15%) 4 (10%) 4 (10%) 5 (12.5%) 

Staphylococcus 

aureus 
24 (13.1%) 13 (54.16%) 0 (0%) 4 (16.6%) 9 (37.5%) 7 (29%) 6 (25%) 0 (0%) 2 (8.3%) 

Mean±SD 36.4±24.08 58.37±5.88 29.92±17.82 21.39±9.65 14.5±15.94 15.65±11.81 11.37±11.79 2±4.47 4.16±5.89 
N: No. of samples, AMX: Amoxicillin, OXA: Oxacillin, CTZ: Cefotaxime, CLR: Clarithromycin, ERY: Erythromycin, AZI: Azithromycin, VAN: Vancomycin, LNZ: 

Linezolid 

 

The results exhibited the presence of gram-negative 

organisms (E. coli, Klebsiella pneumoniae, Pseudomonas 

spp.) was higher than that of gram-positive organisms 

(Enterobacter spp, Staphylococcus aureus). The 

frequency of uropathogen isolates distribution among 

different age groups was found to be more in the 31-40 

years group. (χ3=1.613, p-value=0.656) (Table1). E. coli 

and Klebsiella pneumoniae were found to be more 

prominent in this age group (χ3=3.57, p-value=0.311, 

χ3=0.37, p-value=0.946 respectively). Staphylococcus 

aureus was the common gram-positive organism 

(10.78%), found in the 31-40 years age groups of female 

patients (χ3=0.078, p-value=0.994), followed by 

Enterobacter spp. and the isolates were found more in the 

age group of 51-60 (χ3= 0.485, p-value =0.922). Isolates 

of Candida albicans was found to be more in the age 

group of 31-40 years. (χ3=1.648, p-value=0.648) (Table 

1). 

The percentage of resistance to the prescribed 

antimicrobials is exhibited in Table 2. Resistance was 

exhibited mostly to amoxicillin (57.14%), followed by 

oxacillin (34%), cefotaxime (23.62), clarithromycin 

(12.08%), erythromycin (12.08%), azithromycin (9.34%), 

linezolid (3.84%) and vancomycin (2.19%). E. coli, 

Klebsiella pneumoniae and Enterobacter spp. exhibited 
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resistance greatly towards amoxicillin, oxacillin and 

cefotaxime, when compared to the other organisms and 

were found to have decreased resistance towards the 

other antimicrobials. Resistance patterns for 

Pseudomonas aeruginosa and Staphylococcus aureus 

were comparatively less, and these organisms exhibited 

maximum resistance towards amoxicillin (Figure 2). 

 

Figure 1: Distribution of various organisms in             

the population. 

 

Figure 2: Antimicrobial resistance patterns of            

various organisms. 

DISCUSSION 

The current study focuses on the distribution of UTIs 

across both genders and various age-groups, as well as 

the resistance patterns exhibited by various uropathogens 

in response to the antimicrobials. The fraction of females 

was higher across all the age groups compared to the 

males due to the urethra's shortness and proximity to the 

anus, which makes it possible for bacteria to ascend 

across the urinary tract.15 More female patients were 

observed in the age group of 31-40 years followed by 41-

50 years. The risk factors for recurrent UTI in 

premenopausal sexually active women include the onset 

of symptoms briefly after sexual intercourse, the use of 

spermicides for contraception, the emergence of new 

sexual partners, the age of the first UTI, maternal history 

of UTI and the dysfunction in voiding.16 The least 

number of female patients was observed in the age group 

51-60 years. Women in the youngest age group were 

found to have an increased probability of recurrent UTI 

as opposed to the older women.17 

The most common pathogen isolated was E.coli 

(47.05%), followed by Klebisella pneumoniae (15.68%), 

Staphylococcus aureus (10.78%), Pseudomonas 

aeruginosa (10.78%), Enterobacter spp. (7.84%) and 

Candida albicans (7.84%) (Figure 1). Pathogenic E.coli 

is the key cause of UTIs acquired by the community 

(about 80-90%).18 E.coli and Klebsiella pneumoniae were 

the most commonly isolated pathogens in most studies.19  

Antimicrobial resistance arising in the management of 

UTIs is a major public health concern. In the developing 

world, where there is a high degree of poverty, and 

inadequate hygienic practices, there is also a high 

prevalence of fraudulent and counterfeit medicines of 

dubious quality in consumption.20 Hence, the study of the 

prevalence of uropathogens and their antimicrobial 

susceptibility is essential in improving the prescription 

patterns of the antimicrobials. 

In the present study, most organisms showed the highest 

resistance to amoxicillin (57.14%), followed by oxacillin 

(34%), cefotaxime (23.65), clarithromycin (12.08%), 

erythromycin (12.08%), azithromycin (9.34%), linezolid 

(3.84%) and vancomycin (2.19%) (Table 2). Vancomycin 

has shown the highest efficacy followed by linezolid, 

erythromycin, azithromycin, clarithromycin, and 

cefotaxime. Amoxicillin has shown to be the least 

efficacious drug followed by oxacillin in the current 

setting. Enterobacter spp. has proved to be resistant to 

almost all the antimicrobials used in the study. E.coli has 

exhibited the most resistance towards amoxicillin, 

oxacillin and cefotaxime, followed by Enterococcus spp. 

and Klebsiella pneumoniae. This resistance towards 

amoxicillin was exhibited by all the isolated organisms 

and similar patterns of resistance were exhibited towards 

oxacillin (Figure 2). This resistance to penicillin-like 

antimicrobials can be due to the production of extended-

spectrum beta-lactamases by the pathogens.21 

Proper and timely diagnosis of the UTIs is essential for 

improving the patients' quality of life, as well as 

combating various issues like antimicrobial resistance, 

reduction in the therapeutic costs, and proper prescription 

of antimicrobials. Antimicrobial resistance levels were 

particularly high in E.coli.22 Monitoring the prevalence of 

the UTIs in a geographical area over a given period is 

beneficial in guiding the treatment pattern thus leading to 

improved patient care. 

The limitations of this study were that it was mostly 

carried under laboratory conditions and basic 

antimicrobials were only used. Tests of antimicrobial 

resistance are very critical for effective therapy and low-

cost management.23 Specific antimicrobial resistance 
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surveillance is critical for tracking resistance overtime at 

the state, national and international levels.24 Overall, this 

study focused on highlighting the prevalence of UTIs and 

the resistance patterns of various uropathogens to 

antimicrobials in Sangareddy. 

CONCLUSION 

It is always advised to prescribe medications following 

the results of culture sensitivity and urine analysis, 

especially in patients who are at a risk. Pre-menopausal 

women must take precautions as they are more prone to 

acquiring UTIs. E.coli prevalence was found to be more 

in all populations of men and women and amoxicillin 

resistance was very common among different antibiotics, 

which gives a clear idea of the resistance patterns of 

antibiotics in the area of Sangareddy. Hence, it is 

advisable to limit the prescription of Penicillin-like 

antibiotics and enhance prescription of combination drugs 

as a means to reduce the development of antibiotic 

resistance among various populations. 
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