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ABSTRACT
Introduction:  Urinary tract infection (UTI) represents one of the most common bacterial infection. Emerging antimicrobial resistance among the 
predominant uropathogens, limits the available treatment options. 
Aims : To study the  microbiological etiology and  the antimicrobial susceptibility pattern of the uropathogens in a teaching hospital in north India, 
Faridabad. 
Materials and Methods: The  study was carried out from April, 2016 to September, 2016. During this period, Antimicrobial sensitivity test was 
performed on all uropathogens.
Results:  211 isolates included 12.1%  gram positive and 87.8% gram negative organisms.  The most common organism was Escherichia coli 
(64%) followed by Entrococcus spp (11.8%),Klebsiella spp (6.6%), Staphylococcus aureus(6.1%). Among gram negative organisms, maximum 
resistance was observed for ampicillin (87-89%), cotrimoxazole (57-63%), cephalosporins (35-82%),  fluoroquinolones(35-62%) and 
nitrofurantion (27-57%).    Enterococcus spp had high level aminoglycoside resistance as 60%. 32% S.aureus isolates were MRSA and 20% were 
resistant to Glycopeptides.
Conclusion: Emerging bacterial drug resistance has both clinical and financial implications for  therapeutic purpose. Spectrum of bacterial drug 
resistance in an institution is important for epidemiological as well as clinical purposes. 
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Introduction
Urinary tract infections (UTIs) are considered to be the most common 
bacterial infections that lead patients to seek medical care. It is difficult 
to accurately assess the incidence of UTIs, because they are not 
reportable diseases. According to a National Ambulatory Medical Care 
Survey and National Hospital Ambulatory Medical Care Survey, UTI 
accounted for nearly 7 million office visits and 1 million emergency 
department visits, resulting in 100,000 hospitalizations in a year in 

 United States [1]. UTI occurs far more commonly in females than in 
males, except among infants and elderly UTI and recurrent UTI are . 
predominantly diseases of females especially between 1 to 50 years of 
age. 50-80% of women in the general population suffer from at least 
one episode of uncomplicated cystitis during their lifetime [2].  
Catheter-associated UTI is the most common nosocomial infection, 
accounting for >1 million cases in hospitals and nursing homes. In non 
institutionalized elderly populations, UTIs are the second most 
common form of infection, accounting for nearly 25% of all infections. 
There are important medical and financial implications associated with 
UTIs. Financially, the annual cost of evaluation and treatment of 

 patients with UTI in 2000 was estimated as $3.5 billion [3]. Even 
though several different microorganisms can cause UTI, including 
protozoan parasites, fungi and viruses, bacteria are the major causative 
organisms accounting for more than 95% of these cases [4].  
Escherichia coli (E.coli) is responsible for over 80 % of cases of UTI 
[5]. 

Antimicrobial resistance (AMR) is a growing threat worldwide in both 
hospital and community acquired infections and threatens the 

 achievements of the modern medicine [6]. Developing countries face 
the major brunt of the problem of AMR due to high prevalence of 
infections, irrational and indiscriminate use of antimicrobials with 
easy over the counter availability of drugs and lack of clinical 
microbiology laboratories for antimicrobial susceptibility testing. 
Infections caused by resistant bacteria adversely impact the treatment 
outcomes, costs, disease spread and duration of  illnesses  eventually 
resulting in gradual narrowing of scope for effective molecules to 
combat even common community acquired bacterial infections 
including UTIs[7, 8]. 

 Determining the scope of antimicrobial resistance is essential for 
formulating and monitoring an effective response. There is a need for 
hospital based studies in different geographical locations to provide 
the pattern of sensitivity of the microorganisms to help formulate local 
empirical treatment guidelines for UTI. The aim of the current study 
was to determine the microbiological etiology and to study the 
antimicrobial susceptibility pattern of the uropathogens in a teaching 
hospital in Faridabad, North India. 

Material and Methods
A retrospective  study was carried out in the Department of 
Microbiology  from April, 2016 to September, 2016 (6 months period).  
This hospital caters patients from registered /insured industrial 
workers under ESI scheme and persons residing in and around 
Faridabad. The study protocol was approved by the Institute's Ethical 
committee. Urine samples were received from various outpatient 
departments (OPDs) and inpatient Departments (IPDs). Mid-stream 
clean catch, urine samples were collected in sterile universal 
containers. All urine samples were screened for the presence of pus 
cells and the probable bacteria by performing a wet mount and a Gram 
stain smear on un-centrifuged samples. The urine samples were 
inoculated on Blood agar and Mac Conkey agar (Himedia, Vadhani 
Ind. Est., LBS Marg, Mumbai, India) by the semi-quantitative plating 
method using the calibrated loop technique (0.001 mL). Plates were 
incubated aerobically overnight at 37°C. The bacterial isolates were 

 identified and confirmed using standard protocol [4]. Antimicrobial 
sensitivity test (AST) was done on Mueller Hinton agar (Himedia, 
Vadhani Ind. Est., LBS Marg, Mumbai, India) by the Kirby-Bauer 
technique according to the CLSI guidelines 2016 [9] as well by 
automated method on Vitek 2.  E. coli (ATCC 25922), Staphylococcus 
aureus (ATCC 25923) and Pseudomonas aeruginosa (ATCC 27853) 
were used as control strains . The antibiotic discs used for the AST 
i n c l u d e d :  A m p i c i l l i n  ( 1 0  μ g ) ,  A m i k a c i n  ( 3 0  μ g ) , 
amoxycillin/clavulanic acid (20/10 μg), cefuroxime (30 μg),  
cefpodoxime (10 μg), cephoperazone + sulbactam (75/10 μg), 
chloramphenicol (30 μg), ciprofloxacin (5 μg), norfloxacin (10 μg), 
nitrofurantoin (300 μg), Imipenem (10 μg), linezolid (30 μg),   
cefoxitin (10 μg), penicillin G (10 μg), tetracycline (30 μg),  and 
vancomycin (30 μg) from Oxoid( Thermoscientific).
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Results  
A total of 1445 urine specimens from various departments including 
inpatients (IPD) and out-patients (OPD) suspected to be having UTI 
were received. 195 samples (13.49%) showed growth of bacteria with 
significant count.  Of these, 136 (69.75%) were from female patients 
and 59 (30.25%) from male patients (Male: Female: 1: 2.3).  The age of 
the patients ranged from 5 -84 yrs. Maximum patients with confirmed 
UTI in this study were from OPD (89.23%).   85.3% of culture positive 
female cases belonged to the reproductive age group of 20-49 yrs.  
Higher incidence among males was seen in the >50 yr of age (13.33% 
males compared to 5.6% females).

211 uropathogens were isolated from 195 samples(16 samples had 
polymicrobial growth). 170/211(80.5%) were Gram negative bacilli 
(GNB) and 41/211(19.5%)  Gram positive cocci (GPC). Overall 
Escherichia coli (E. coli) was the most common uropathogen 
135(64%) isolated followed by Enterococcus spp 25(11.8) (Table: 1). 

Table 1: Distribution of Gram negative and Gram positive 
Uropathogens

Among gram negative organisms, maximum resistance was observed 
for ampicillin (87-89%), cotrimoxazole (57-63%), cephalosporins 
(35-82%),  fluoroquinolones(35-62%) and nitrofurantion (27-57%) 
(Table:2) .

Table 2: Resistance pattern of Common Gram negative 
uropathogens 

Among the GPCs, maximum resistance was observed against 
Ampicillin. 32% S.aureus isolates were MRSA and 20% were resistant 
to Glycopeptides. Enterococcus spp had high level aminoglycoside 
resistance as 60%.  Higher resistance against Nitrofurantoin was 
observed in Staph. aureus( Table 3).

Table 3:  Resistance pattern of Common Gram positive 
uropathogens.

NA*-Not Applicable

Discussion 
UTI is a major public health problem in terms of financial burden, 
costing global economy in excess of six billion US dollars [10, 11].  In 
our study, bacterial aetiology could be established in 13. 49% of 
suspected UTI cases, which is similar to 10.86% as reported by Akram 
et al [12].  However, higher culture positivity (41.8% to 51.6%) has 
been reported in other studies [3, 14].  Maximum patients with 
confirmed UTI in this study were from OPD (89.23%) and hence, 
infection was mainly community acquired.

It is well documented that UTI is more common in females than in 
males due to certain anatomical and physiological factors. Our finding 
is in agreement with  other studies [13, 14]. 

E. coli was the most   common isolate constituting 64% of all 
uropathogens  in this study.   Most of the studies conducted in India 
have reported E. coli as the most common uropathogen. Studies   from 
community settings have reported  isolation rates of E.coli  between 
55-83% [15, 16].  While, studies on inpatients with hospital acquired 
UTI  have reported lesser E.coli isolation rates varying between 40-
50% [13, 15 & 17].

Enterococci spp were the second most common pathogens and 
contributed nearly 11.8% (25/211) of all uropathogens in this study. 
Except for one, rest all Enterococci spp were isolated from OPD 
patients and most likely community acquired.  Enterococci spp are 
part of the normal resident  flora of the gut, oral cavity, and female 
genital tract and  are well-known as nosocomial  pathogens. Most of 
the published literature  from India reports prevalence of Enterococci 
in hospital settings and  nosocomial infections such as UTI, 
intraabdominal or intrapelvic infections. Recently, a rising trend has 
been observed in isolation of Enterococci in community acquired UTIs 
[11].   This trend  probably could be   due to extensive use of broad 
spectrum antibiotics leading to selection pressure on Enterococci 
posing a grave health hazard as they show intrinsic resistance to many 
commonly used antibiotics and may lead to treatment failure. 

Among the Enterobacteriacae,  E.coli had very high resistance against  
oral cephalosporins ( Cephalothin & Cefuroxime)(Table:2). Though, 
majority of population in this study was community based, high  
degree of resistance to higher generation injectable cephalosporins 
was seen (42-66%). This is an alarming trend and result of 
indiscriminate use of injectables.  Elsewhere also, in E.coli, isolated 
from community samples, resistance of 55-85% has been reported 

rdagainst 3  generation injectable cephalosporins[12].   

Cotrimoxazole and fluoroquinolones , which  used to be the drugs of 
choice to treat common  bacterial infections including community 
acquired UTI in many underdeveloped and developing countries have 

 lost their effectiveness against most frequent uropathogens [14, 18 & 
19]. In this study, the resistance   of uropathogens  to  fluoroquinolones 
was high (57-60%) in Enterobacteriacae and (80-82%) among GPCs. 

 Similar resistance proportions have been reported from other studies
[13]. A community based study in  rural settings has reported high 

 sensitivity to fluoroquinolones[16]. Resistance to Cotrimoxazole was 
57-63%. Easy access, oral mode of intake and indiscriminate usage in 
all types of infections could explain emergence of drug resistant 
mutants due to high selective pressures. This finding seriously limits 
choice of easy and effective therapeutic options available for  UTI .
Nitrofurantoin, an oral antibiotic with narrow spectrum of 
antimicrobial activity with no systemic action, is a  popular therapeutic 
option for  UTI treatment.  High Nitrofurantoin sensitivity has been 
reported   against all pathogens, including   90.6% against E.coli [13]. 
However, sensitivity to Nitrofurantoin was very variable; 73% in 
E.coli & 43% in K.pneumoniae. While 30% Enterococci were 
resistant, 68% S.aureus demonstrated resistance. This finding 
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Organism isolated No.(%)
1. Escherichia coli 135(64)
2. Enterococcus spp. 25(11.8)
3. Klebsiella pneumoniae 14(6.6)
4. Staphylococcus aureus 13(6.1)
5. Pseudomonas aeruginosa 12(5.6)
6. Proteus spp. 04(1.8)
7. Enterobacter spp 03(1.4)
8. CONS 03(1.4)
9. Citrobacter spp 02(0.9)

Total 211

Antibiotics E. coli 
N=13
5 R %

K. pneumoniae
N= 14
R %

P. aeruginosa
N=12
R%

Proteus spp.
N=4
R%

Ampicillin 87 89 - -

Cephalothin 82 60 - 75

Cefuroxime 72 55 - 75

Cefotaxime/Ce
ftazidime

66 42 35 63

Amikacin 15 28 33 14

Ciprofloxacin 59 42 35 62

Norfloxacin 61 42 35 62

Cotrimoxazole 63 57 63

Cefoperazone
+ Sulbactam                                                                               

- - 29 -

Amoxy+Clav 49 28 53 75

Piperacillin+T
azobactam

- - 33 -

Imipenem 13 14 12 25

Nitrofurantoin 27 57 - -

Colistin 0 7 0 -

Antibiotics Staphylococcus 
aureus  (n=13)

Enterococcus spp 
(n=25)

Ampicillin 100 70
Penicillin 100 NA
Chloramphenicol 41 30
MRSA 32 NA*

Norfloxacin 82 80
Ciprofloxacin 82 80
Gentamicin (120) NA* 60
Vancomycin 20 0
Linezolid 0 0
Teicoplanin 20 0
Nitrofurantoin 68 30
Erythromycin 80 86
Tetracycline 60 68
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emphasizes the geographical variability in the susceptibility patterns 
of uropathogens to different drugs probably due to  different 
prescribing patterns of the clinicians .
 
Conclusion
Emerging antimicrobial resistance among common uropathogens has 
assumed alarming proportions. The development of resistance against 
most of commonly used oral antibiotics is frightening. This is going to 
make therapeutic options very limited for the treating general 
practitioners forcing them to rely on injectable antibiotics to treat 
common infections escalating considerably the healthcare costs. 
Selection of antimicrobials for UTI by physicians needs to be  guided 
by culture and sensitivity results  and empirical therapy must be based 
on  local epidemiological data, which should be constantly updated.
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