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Introduction 
 

Urinary tract infection is one of the most 

common bacterial infections that require 

patients to seek medical attention 
1
. Urinary 

tract infection is bacteriuria with urinary 

symptoms 
2
. It is significant both as 

community acquired as well as nosocomial 

infection. Urinary tract infection can be a 

source of bacteremia. Urinary tract infections 

involve increased morbidity and associated 

financial loss. At present it is one of the most 

common medical conditions encountered in 

medical practice with the prevalence rate 

varying from 21.8% to 31.3% in various parts 

of India 
3
. Members of enterobacteriaceae are 

the common causative agents but there are 

variations in antimicrobial susceptibility and 

therefore selection of treatment with 

appropriate antibiotics requires proper 

laboratory evaluation 
4
.  

 

Treatment of urinary tract infection is often 

started empirically but a large proportion of 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 9 Number 2 (2020)   
Journal homepage: http://www.ijcmas.com 
 

Urinary tract infection is one of the most common bacterial infections especially in 

developing countries. It shows lot of regional variation in causative pathogens and 

antimicrobial susceptibility pattern. Hence requires regular regionwise surveillance. Urine 

samples received at microbiology laboratory from patients with symptomatology of 

urinary tract infection were included in the study. All the samples were processed 

according to standard protocol, identification and antibiotic susceptibility testing was done. 

Antibiotics tested were ampicillin, cotrimoxazole, amikacin, gentamicin, piperacillin-

tazobactum, ciprofloxacin, imipenem, meropenem, nitrofurantoin, ceftriaxone, cefepime 

and cefaperazone-sulbactum. Prevalence of urinary tract infection was found to be 

33%.female preponderance of 56.08% was seen over males 43.91%. Patients in the age 

group of 40-60 years (34.96%) were found to be more affected. Escherichia coli was the 

predominant bacteria isolated (42.22%).Antibiotic susceptibility profile exhibited least 

resistance to imipenem, meropenem, nitrofurantoin and amikacin by gram negative 

bacteria. Gram positive bacteria showed least resistance to vancomycin and linezolid. 

Treatment to urinary tract infection is usually started empirically. knowledge of 

susceptibility pattern of common pathogens isolated in this area can guide the physician 

and help in limiting the antibiotic resistance. 
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uncontrolled antibiotic usage has contributed 

to the emergence of resistant bacterial 

infections 
5
. Awareness of local etiology and 

susceptibility profile could support the most 

effective empirical treatment 
6
. 

 

Materials and Methods 

 

Present study was done from January 2019 to 

December 2019 over a period of one year at 

Viswa Bharathi Medical College, Kurnool. 

 

All the urine samples both from OP and IP 

patients with symptomatology of UTI 

received at microbiology laboratory during 

that period were included in the study. Clean 

catch midstream urine was collected in a 

sterile container. Samples were processed by 

microscopy for pus cells and culture 

according to standard protocol within 2 hours 

of collection 
7
.  

 

Culture 

 

Surface streaking on blood agar and 

MacConkey agar was done by using 

calibrated loop for semi quantitative method 

and incubated overnight at 37
0
C. After 

overnight incubation culture plates were 

examined for growth characteristics and 

colony count was done. A specimen was 

considered positive for urinary tract infection 

if a single organism was cultured at a 

concentration of≥ 10
5
cfu/ml. Lesser counts 

were also considered significant in 

symptomatic patients. Identification of the 

pathogen was done by biochemical reactions 

like indole production, citrate utilisation test, 

oxidase test, H2S production, urease test, 

catalase test, coagulase test, triple sugar iron 

agar inoculation. 

 

Antibiotic susceptibility testing 

 

It was done according to CLSI guidelines 
8
. 

Antibiotic discs procured from Hi media, 

India were used. Gentamicin 10 µg, 

ampicillin 10 µg, cotrimoxazole(1.25/23.75 

µg), amikacin 30 µg, 

piperacillintazobactum30/6 µg , ciprofloxacin 

5 µg, imipenem 10 µg, meropenem 10 µg, 

nitrofurantoin 30 µg, ceftriaxone 30 

µg,cefepime 30 µg, cefaperazone-

sulbactum(75/30 µg) were the antibiotic discs 

used in this study. 

 

Antibiotic susceptibility testing was done on 

Mueller Hinton agar. Kirby Bauer disc 

diffusion method was followed. 6-7 antibiotic 

discs were placed on inoculated Mueller-

Hinton agar plate and incubated at 37
0
C for 

18-24 hours. 

 

Statistical analysis 

 

Calculations were done by using Microsoft 

excel. Results presented as frequencies and 

percentages. 

 

Results and Discussion 

 

The present study was conducted from 

January 2019 to December 2019 in a tertiary 

care hospital. A total of 1800 urine samples 

were processed over a period of one year, out 

which 592 samples showed significant 

bacterial growth. The prevalence rate was 

33%. 

 

Of the 592 samples which showed significant 

bacterial growth 332 samples belonged to 

females and 260 samples were from males. 

Percentage of females with urinary tract 

infection was more (56.08%) when compared 

with males (43.91%) (Table – 1) 

 

Age wise distribution of urinary tract 

infection in our study showed higher 

incidence in the 40-60 years age group 

(34.96%) followed by 20-40 years (30.23%) 

(Table-2). 
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Out of the various isolates obtained from the 

592 positive cultures Escherichia coli was the 

commonest (42.22%) followed by Klebsiella 

species (29.05%), Pseudomonas aeruginosa 

(16.55%), Proteus (6.41%), Staphylococcus 

aureus (3.04%), coagulase negative 

staphylococci (1.35%), Enterococcus species 

(1.01%), and Citrobacter (0.33%). (Table-3) 

 

Antibiotic sensitivity profile of the isolated 

bacteria showed that most of the Gram 

negative bacteria exhibited least resistance to 

imipenem, meropenem, nitrofurantoin and 

amikacin. Among the Gram positive bacteria 

least resistance was shown by linezolid and 

vancomycin. 

 

Commonest isolate in our study, Escherichia 

coli exhibited least resistance tomeropenem 

(10.4%), imipenem (12.8%) followed by 

nitrofurantoin (22.4%), amikacin (42.4%). 

Maximum resistance was shown by 

ampicillin. 

 

Staphylococcus aureus which was the 

commonest Gram positive bacteria isolated 

exhibited highest sensitivity to vancomycin 

(100%) and linezolid (100%). (Table – 4) 

 

Table.1 Gender wise distribution of urinary tract infection 

 

 sex  Frequency Percentage 

Male 260 43.91% 

Female 332 56.08% 
 

Table.2 Age wise distribution of urinary tract infection 

 

Age in years Frequency Percentage 

0-20 

20-40 

40-60 

60 

45 

179 

207 

161 

7.6% 

30.23% 

34.96% 

27.19% 
 

Table.3 Distribution of uro pathogens in culture 

 

Organism Isolation rate Percentage 

Escherichia coli 250 42.22% 

Klebsiella species 172 29.05% 

Pseudomonas aeruginosa 98 16.55% 

Proteus species 38 6.41% 

Citrobacter species 2 0.33% 

Staphylococcus aureus 18 3.04% 

Coagulase negative staphylococci 8 1.35% 

Enterococci 6 1.01% 

Total 592  
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Table.4 Resistance pattern of antibiotics against uropathogens 

 

Organism Amp COT Ak Gen PIT Cip IPM Mrp NIT CTR CPM CFS 

Escherichia 

coli 

(250) 

223 

(89.2%) 

186 

(74.4%) 

106 

(42.4%) 

112 

(44.8%) 

122 

(48.8%) 

151 

(60.4%) 

32 

(12.8%) 

26 

(10.4%) 

56 

(22.4%) 

156 

(62.4%) 

192 

(76.8%) 

146 

(58.4%) 

Klebsiella 

(172) 

156 

(90.69%) 

128 

(74.41%) 

78 

(45.34%) 

82 

(47.67%) 

69 

(40.11%) 

118 

(68.6%) 

34 

(19.76%) 

28 

(16.27%) 

46 

(26.74%) 

106 

(61.62%) 

126 

(73.25%) 

92 

(53.48%) 

Pseudomon

as 

 (98) 

- - 49 

(50%) 

51 

(52%) 

52 

(53.06%) 

76 

(77%) 

48 

(48.9%) 

45 

(45.91%) 

- - 74 

(75.51%) 

56 

(57.14%) 

Proteus 

(38) 

35 

(92.1%) 

32 

(84.21%) 

21 

(55.26%) 

25 

(65.7%) 

19 

(50%) 

22 

(57.8%) 

17 

(44.7%) 

16 

(42.1%) 

- 29 

(76.31%) 

27 

(71.05%) 

26 

(68.42%) 

Citrobacter 

(2) 

2 

(100%) 

2 

(100%) 

1 

(50%) 

1 

(50%) 

0 1 

(50%) 

0 0 1 

(50%) 

1 

(50%) 

1 

(50%) 

1 

(50%) 

 Amp COT Va Lz Cip LE AK      

Staphylococ

cus aureus 

(18) 

13 

(72.22%) 

11 

(61.11%) 

0 0 8 

(44%) 

10 

(55.5%) 

11 

(61.11%) 

     

CNS 

(8) 

6 

(75%) 

5 

(62.5%) 

0 0 4 

(50%) 

3 

(37.5%) 

5 

(62.5%) 

     

Enterococci 

(6) 

5 

(83.3%) 

5(83.3%) 1(16.6%) 

 

2 

(33.3%) 

4 

(66.6%) 

3 

(50%) 

4 

(66.6%) 
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Urinary tract infection is one of the common 

causes for which medical attention is sought. 

Hence this study was taken up to know the 

prevalence rate and to guide in the selection 

of antibiotic with higher sensitivity. 

 

Prevalence rate in our study was found to be 

33%. Similar prevalence rates were found in 

other studies by Carolin Elizabeth George
3
 

(32.1%), T.S Sailaja et al 
9
 (33.5%), 

JharnaMandal
10

 (26.01%).Where as in some 

studies prevalence was either less 

GetenetBeyene
5
 9.2% or more Das RN 

11
(71.7%). 

 

Female preponderance over males which was 

observed in the present study females 

(56.08%) males (43.91%) was also observed 

in studies by V. Rajendran
12

,(females 68.63%, 

males 31.36%), JubinaBency A
13

 females 

63.3%, males 36.7%), Vijay Prakashsingh
14

  

(females 45.4%, males 22.3%).  

 

In the present study higher incidence of 

urinary tract infection was observed in the age 

group of 40-60 years (34.96%). Similar 

observation was made by Das R N 
11

(31.4%). 

 

Escherichia coli was the most common 

bacteria isolated in this study (42.22%). It was 

followed by klebsiella species (29.05%), 

Pseudomonas aeruginosa (16.55%) similar 

pattern was also seen in many studies by 

Harsh kumar B Patel
15

where in Escherichia 

coli (36.11%), Klebsiella species (18.06%) 

were reported, study by Atit shah
16

 shows 

Escherichia coli (51.88%), Klebsiella species 

(19.55%), frequency of Escherichia coli 

(61.42%), Klebsiella species (14.22%), 

Pseudomonas aeruginosa (8.02%) was seen in 

study by PareveeDalal
17

. Gram negative 

bacteria isolated in our study exhibited least 

resistance to imipenem, meropenem, 

nitrofurantoin and amikacin and highest 

resistance to ampicillin. Among Gram 

positive bacteria least resistance was shown 

by vancomycin and linezolid, highest 

resistance by ampicillin. similar observations 

in antibiotic susceptibility pattern were made 

in other studies by JubinaBency A 
13

, Vijay 

Prakashsingh
14 

and Paravee Dalal
17

. 

 

In conclusion bacterial uropathogens show 

regional variation in causative agents and 

their antimicrobial susceptibility pattern. The 

present study provides the data required to 

analyze the prevalence rate, most common 

bacteria implicated in causing urinary tract 

infection in this region. It also helps to study 

the pattern in the antimicrobial resistance. 

Increasing susceptibility to nitrofurantoin can 

be observed in this study. Due to maximum 

resistance exhibited by ampicillin it can be 

avoided in the emipirical treatment for urinary 

tract infection. Routine surveillance of 

antibiotic susceptibility can prevent antibiotic 

misuse and can aid in controlling antibiotic 

resistance. 
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List of antibiotics used in the study 

 

Amp-Ampicillin, COT- cotrimoxazole, AK-

amikacin, Gen-Gentamicin, PIT-Piperacillin-

tazobactum, Cip-Ciprofloxacin, Ipm-

Imipenem, Mrp- Meropenem, NIT- 

Nitrofurantoin, CTR- ceftriaxone, CPM- 

Cefepime, CFS- cefaperazone-sulbactum, Va- 

Vancomycin, Lz- Linezolid, Cip- 

Ciprofloxacin, Le- levofloxacin. 
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