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ABSTRACT 

 
Bacterial infection of the urinary tract is one of the common causes for seeking medical attention in 

the community. Effective management of Urinary tract infection is based on the identification of the type of 
bacteria and its sensitivity pattern. Hence it has become necessary to know the pattern of drug resistance in 
particular setting, for appropriate treatment and outcome of the patient.  A total of 1150 urine samples were 
analyzed retrospectively in our study. Of which 922 (80.1%) showed significant bacteriuria comprises of higher 
females 642 (69.6%) than males 280 (30.3%). The common pathogens were Gram negative (68.65%). E.coli was 
the predominant isolate 47.23% followed by Klebsiella sps, Pseudomonas, Acinetobacter, Proteus and 
Citrobacter. Majority of Gram-negative bacteria showed high susceptibility towards Amikacin, Nitrofurantoin, 
Gentamicin and Norfloxacin. Less sensitivity was observed in Ampicillin and Cotrimoxazole. Hence it is 
necessary to determine the changing pattern of microbial flora and their antibiogram for the   regular 
surveillance and monitoring of drug resistance strains. 
Keywords: Urinary tract infection (UTI), significant bacteriuria, Uropathogens, antibiogram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Corresponding author 



  ISSN: 0975-8585 
 

March–April  2016  RJPBCS 7(2)  Page No. 1297 

INTRODUCTION 
 

Urinary tract infections (UTI) are considered to be one of the most common infection in human with 
high rate of morbidity and mortality in the world [1]. Worldwide, about 150 million people are diagnosed with 
UTI each year, costing the global economy in excess of six billion US dollars [2]. 
 

UTI occur more frequently in women than in men. It is estimated that one woman in five develops UTI 
during her lifetime. This is mainly due to close proximity of genital tract and short urethra [3].  Other risk factor 
which makes women prone to UTI includes elderly, pregnancy, catheterization and sexual intercourse [4]. 
Whereas infections in male patients remain uncommon, but anatomical abnormalities and prostatic diseases, 
begins to interfere with emptying of bladder causes UTI in men. 
 

The spectrum of bacteria which commonly causes UTI are Escherichia coli, Staphylococcus 
saprophyticus, Citrobacter spp, Enterobacter aerogenes, Pseudomonas aeruginosa, and Proteus vulgaris and 
less common organisms are Klebsiella spp, Staphylococcus aureus and Salmonella spp [5]. 
 

Increasing drug resistance among uropathogens has become an important emerging public health 
problem. The Infectious Disease Society of America (IDSA) identified some microorganisms for new effective 
therapies. Those microorganisms were called “ESKAPE pathogens” which include Enterococcus faecium, S. 
aureus, Klebsiella spp., Acinetobacter spp., Pseudomonas spp., and Enterobacter spp. 
 

Data on the distribution of antimicrobial susceptibility of UTI causing organisms changes from place to 
place. Various factors such as the type of UTI (complicated or uncomplicated), gender, age and previous 
history of antibiotic therapy of each UTI patient should also be considered to find out the correct global data 
on susceptibility. Because, mostly the antibiotic treatment for UTI are initiated before the laboratories results 
which may lead to frequent misuse of antibiotics. 
 

The susceptibility data provided by regional microbiology laboratories helps to choose the empirical 
choice of antimicrobials to treat UTI; however, these conditions are limited to complicate UTI as the samples of 
complicated UTI are rarely sent to laboratories. The resistance pattern of community acquired uropathogens 
has not been extensively studied in India. Hence it is necessary to monitor the rising drug resistance pattern of 
uropathogens on a regular basis. This will be helpful for the proper selection of antimicrobial agents there by 
reducing the nosocomial infections due to the emergence of drug resistance pathogens. 
 

MATERIALS AND METHODS 
 

A total of 1150 urine samples collected from March to December 2015 of suspected UTI cases (both In 
Patient and Out Patient) attending Shri Sathya Sai Medical College & Research Institute were studied 
retrospectively. Specimen collection, culture, identification and antimicrobial susceptibility test were done 
according to the standard Protocol [6]. 
 

RESULTS 
 

Out of 1150 analyzed urine samples, 922 (80.1%) showed significant bacteriuria which comprises of 
280 (30.3%) males and 642 (69.6%) females. The remaining 228(19.8%) samples were found to be sterile. 
Isolation rate was higher in females as compared to males (chart 1). 
 

Maximum patients showing significant bacteriuria belongs to 21-40 years age group with 87.76% 
followed by 41-60 years age group with 82.43% and 61-80 years age group with 66.84% respectively. Among 
the females, UTI was commonly seen in 21-40 years age group whereas in males it was common between 41-
60 years age group [Table 1]. 
 

In our study the predominant isolates were gram negative 633 (68.65%) followed by gram positive 
289 (31.3%). Among the gram negative E.coli was commonly isolated uropathogen (47.23%), followed by 
Klebsiella pneumonia (16.74%), Klebsiella oxytoca (12.32%) Pseudomonas aeruginosa (6.95%) and 
Acinetobacter sps (8.2%), whereas Proteus sps and Citrobacter sps accounts less (5.2%, 3.3%) respectively. In 
gram positive organisms most common bacteria isolated was Coagulase negative staphylococcus (CONS) 
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accounting for (31.14%) followed by Staphylococcus aureus (25.6%), Enterococcus sps (23.18%) and Group D 
streptococci (20.6%). 
 

The antibiogram of the tested isolates were shown in [Table 2&3]. Among the tested antibiotics the 
highest susceptibility for gram negative bacteria was shown by Nitrofurantoin followed by quinolones, 
aminoglycosides (Amikacin, Gentamicin) and less sensitive to Cotrimoxazole and Ampicillin. The most 
predominant isolate was E.coli, gave highest susceptibility to Amikacin 84.2% followed by Nitrofuration 78.9%, 
Norfloxacin 74.5%, Ciprofloxacin 65.8%. Whereas Ampicillin, Nalidixic acid and Cotrimoxazole were found to be 
less sensitive (39.1%, 42.4%, 47.8%). Second most isolate was Klebsiella sps, overall it showed 60% sensitivity 
to almost all the drugs tested. So this decrease in the susceptibility may be due to emergence of drug resistant 
strains. Pseudomonas aeruginosa, Acinetobacter sps, Proteus sps and Citrobacter sps also showed similar 
susceptibility pattern like E.coli with susceptibility of 77.2%, 100%, 100% to Amikacin. 
 

Among gram positive organisms tested CONS was commonest isolate showing 100% susceptibility to 
Amikacin, vancomycin and Linezolid, followed by ciprofloxacin with 90%. Similar pattern of susceptibility was 
observed for other isolated organisms such as S.aureus, group D streptoccoci and Enterococci. 
 

 
 

Table 1:  Age/gender wise distribution of Urinary tract infection. 
 

Age (years) 
Total no. of samples 

(%) 

No of positive samples Total no of positive 
samples (%) No of Males (%) No of Females (%) 

<20 160 (13.9%) 50 (17.8%) 58 (9.03%) 108 (11.7%) 

21-40 425(36.9%) 70(25%) 303 (47.1%) 373 (40.4%) 

41-60 353 (30.6%) 120(42.8%) 171(26.63%) 291 (31.56%) 

61-80 187(16.2%) 30 (10.7%) 95(14.7%) 125 (13.55%) 

>80 25(2.17%) 10 (3.57%) 15(2.3%) 25 (2.7%) 

Total 1150(100%) 280 (100%) 642 (100%) 922 (100%) 

 
Table 2: Percentage of Antibiotic Susceptibility Pattern of Gram Positive urinary isolates 

 

NAME OF THE 
ORGANISM 

Total 
AK 
% 

GEN 
% 

AMP 
% 

CIP 
% 

NA 
% 

NX 
% 

COT 
% 

NIT 
% 

HLG 
% 

VA 
% 

LZ 
% 

CONS 90 100 84.4 74.4 90 78.8 84.4 74.4 93.3 - 100 100 

Staphlococcus 
aureus 

74 83.1 83.1 77.0 74.3 67.5 79.7 71.6 83.7 - 100 100 

Enterococcus 
sps 

67 94 79.1 76.1 73.1 58.2 79.1 64.1 100 94 100 100 

Group D 
Streptococcus 

58 100 100 72.4 77.5 72.4 96.5 68.9 100 - 100 100 
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Table 3: Percentage of antibiotic Susceptibility Pattern of Gram negative urinary isolates 
 

NAME OF THE ORGANISM Total 
AK 
% 

GEN 
% 

AMP 
% 

CIP 
% 

NA 
% 

NX 
% 

COT 
% 

NIT 
% 

E.coli 299 84.2 76.9 39.1 65.8 42.4 74.5 47.8 78.9 

Klebsiella pnuemonia 106 67.9 68.8 33.96 74.5 60.3 77.3 61.3 66 

Klebsiella oxytoca 78 85.8 49.9 38.4 69.2 46.1 84.6 53.8 83.3 

Acinetobacter sps 52 100 78.8 57.6 75 63.4 78.8 63.4 75 

Psuedomonas aeruginosa 44 77.2 72.7 34 72.7 45.4 72.7 50 65.9 

Citrobacter sps 21 100 90.4 42.8 90.4 52.3 52.3 47.6 100 

Proteus mirabilis 16 100 100 50 100 100 100 75 62.5 

Proteus vulgaris 17 100 100 58.8 100 35.2 100 52.9 47.0 

 
DISSCUSION 

 
UTI impose a huge burden on health care systems due to high prevalence of infection in both 

community and nosocomial settings [7]. Effective management of patients suffering from bacterial UTIs 
commonly relays on the identification of the type of organisms that caused the disease and the selection of an 
effective antibiotic agent to the organism in question. This can be achieved by continuous surveillance of 
antibiotic susceptibility patterns of uropathogens at local level. [8] 
 

UTIs are commonly reported among females than in males because of the short urethra, its proximity 
to the anus and its termination beneath the labia. All this factors predisposes high frequency of colonization of 
colonic gram negative bacilli among female [9]. In our study, gender wise and age wise analysis showed a 
higher incidence of UTI in female of 21-40 years age group, this shows the fact that  urinary tract infections are 
more common in the reproductive age group.  However in case of males it was higher among 41-60 years age 
group, which could be due to co morbid conditions like diabetes mellitus, prostate hypertrophy and other 
related problem of old age. This correlates with other studies by Bashir MF et al (10) and Getenet B. et al [11]. 
 

In our analysis 80% of cases were found to have UTIs which is alarmingly high, this increase in the rate 
may be due to improper hygiene, poor sanitation and unawareness.  Prevalence rate was high as compared to 
the other studies [12-14]. 
 

Mostly UTIs are caused by the colonic bacteria which comprise mainly of gram negative bacteria. But 
in our analysis 68.65% of the infection was caused by gram negative bacteria and the remaining 31.3% by gram 
positive bacteria.  According to various report E.coli was consider as the commonest invading pathogen of UTIs 
[15,16]. Similarly our analysis also showed E.coli  as the most common organism isolated (47.23%), followed by 
Klebsiella spp (29.06%), other organisms such as Psuedomonas, Acinetobacter, Proteus and Citrobacter. 
 

Among gram-positive bacteria, CONS and Staphylococcus aureus were the most frequent organism 
with incident of 31.14%, 25.6% among the total gram positive isolates. Isolation of CONS and S. aureus from 
the urine should be around suspicion of bacteremic infection of the kidney acquired by haematogenous spread 
so a pure culture of the organism is considered to be significant regardless of the number of colony forming 
unit [17]. Enterococcus faecalis and Group D streptococci accounts for (23.18%, 20.6%) of infection 
respectively.   Infection due to them may be usually associated with the use of instruments or catheterization 
[18]. 
 

Resistance to antimicrobial agents started since the use of first agent and has become an increasing 
world-wide problem [19]. Our study revealed varied pattern of drug resistance to various antibiotics tested. 
Most of the gram negative isolates in our analysis showed less than 50% of resistance to commonly used 
antibiotics such as Ampicillin and Cotrimoxazole, this implies that these antibiotics cannot be used as empirical 
therapy for UTIs in our setting. Similar reports are reported from various studies [20-22]. 
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In our study, Amikacin was found to be the most effective drug against all the gram negative 
organisms tested, followed by Ciprofloxacin, Norfloxacin, gentamicn and Nitrofuratoin. Hence these drugs can 
be used as a drug of choice for acute, uncomplicated UTIs. 
 

Among gram-positive bacteria, Nitrofuratoin, Amikacin, vancomycin and linezolid were found to be 
the most effective drug of choice. Ampicillin was found to be the least sensitive drug. Similar pattern was 
observed by Uwaezuoke, J.C et al., 2006 [23].  Hence proper use of these antibiotics will be helpful in 
controlling the emergence of drug resistance. 
 

CONCLUSION 
 

In our study Gram-negative bacteria were the major cause of urinary tract infection. Escherichia coli 
were the most predominant isolate than others in causing significant bacteriuria. Majority of Gram-negative 
bacteria showed high susceptibility towards Amikacin, Nitrofurantoin, Gentamicin and Norfloxacin. 
 

However, we suggest that this study should be continued to determine the changing pattern of 
microbial flora and their antibiogram. Also it is recommended to follow culture and sensitivity report before 
prescribing antimicrobial drugs for treatment of suspected UTI. There should be definite hospital antimicrobial 
drug policy in order to prevent emergence of multi drug resistance organisms and the study should be 
continued for detection of MDR strains, ESBL, AmpC producing strains and further studied up to genetic level. 
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