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ABSTRACT 

Urinary tract infections (utis) are amongst the most common infections encountered in clinical practice 

and an important cause of hospital associated infection. It is the second most common infectious 

presentation in community medical practice. The emergence of antibiotic resistance in the management of 

utis is a serious public health issue, particularly in the developing world where apart from high level of 

poverty, ignorance and poor hygienic practices. There is also high prevalence of fake and spurious drugs 

of questionable quality in circulation. Studies aimed at gaining knowledge about the type of pathogens 

responsible for utis and their resistance patterns, may help the clinicians to choose the right empirical 

treatment (Mohemid et al., 2013). The present study mainly focuses on the gram-negative isolates 

associated with uti (E.coli). The highest incidence of uti was seen in the age group of 21 to 40 years. The 

most common isolated uropathogens in gram-negatives were E. Coli (35.18%). In this study, the highest 

resistance observed with ampicillin. The resistance of E. Coli to ampicillin was (94.24%).this resistance 

pattern were higher than those in studies from developed countries. 
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INTRODUCTION 

Urinary tract infections (UTIs) are amongst the most common infections encountered in clinical practice 

and an important cause of hospital associated infection. Majority of pathogens are gram-negative species, 

with predominance of members of Enterobacteriaceae (Neu et al., 1992). Escherichia coli are one of the 

common etiological agents of Urinary tract infections (UTIs), with an estimated burden of more than 250 

million cases annually. Thus, remains an alarming problem for both patients as well as health care 

agencies (Ronald et al., 2001). It is the second most common infectious presentation in community 

medical practice and is classified as uncomplicated or complicated. Uncomplicated UTIs occur in 

sexually active healthy female patients with structurally and functionally normal urinary tracts. 

Complicated UTIs are those that are associated with co morbid conditions that prolong the need for 

treatment or increase the chances for therapeutic failure. These conditions include abnormalities of the 

urinary tract that impede urine flow, the existence of a foreign body (e.g., indwelling catheter, stone), or 

infection with multidrug resistant pathogens. UTIs in male patients are considered complicated Despite 

involvement of the upper urinary tract, pyelonephritis can be considered uncomplicated when it occurs in 

a healthy patient (Hooton et al., 2009; Stapleton et al., 2003). Urinary tract infection may involve only the 

lower urinary tract or both the upper and the lower tracts (Mandell et al., 2005). The treatment of UTIs 

varies according to the age of the patient, sex, underlying disease, infecting agent and whether there is 

lower or upper urinary tract involvement (Warren et al., 1999; Zerovs et al., 2003). Among suspected 

UTI cases, antibiotic treatment is most often initiated empirically, even before the urine culture reports 

are available. Unfortunately, antibiotic resistance has become an increasingly critical problem even in 

developing countries like India (Sumeeta et al., 2002; Tankhiwale et al., 2004). Furthermore, it has been 

observed that antibiotic resistance pattern of bacterial isolates does not remain constant, but dynamics 

might vary with time and environment (Hassan et al., 1985). The emergence of antibiotic resistance in the 
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management of UTIs is a serious public health issue, particularly in the developing world where apart 

from high level of poverty, ignorance and poor hygienic practices. There is also high prevalence of fake 

and spurious drugs of questionable quality in circulation. Studies aimed at gaining knowledge about the 

type of pathogens responsible for UTIs and their resistance patterns, may help the clinicians to choose the 

right empirical treatment (Mohemid et al., 2013). 

 

MATERIALS AND METHODS 
The present study was carried out in the department of Microbiology, Bhagat Phool Singh Government 

Medical College for Women (BPS GMCW), Khanpur Kalan, Sonepat, India, during January 2015 to June 

2015. This was an analysis of data generated from the records of consecutive urine samples received in 

the laboratory during the study period. Only the initial sample of an individual received was included to 

avoid duplication.  

Analysis of the data was carried out focusing on the age, gender, whether admitted or not, whether 

received prior antibiotic therapy or history of urinary tract infection in the past. During the course of study 

1950 patients with complaints of UTI were enrolled in the study. Mid stream urine samples were 

collected in a sterile screw capped containers. Urine microscopy was done for pus cells and was cultured 

on blood agar & Mac-conkey agar (Cappuccino et al., 1996). The plates were incubated aerobically at 

37oC for 24-48 hours.  

The identification of the bacterium was carried out with the help of colony morphology, staining 

characters and biochemical properties. All the samples were subjected to Gram staining, Hanging Drop, 

Catalase and Oxidase.  

The isolates were subjected to biochemical reaction which includes Indole test, Methylred test, Voges-

prauskaer test, Citrate Utilization test, Urease test, Triple Sugar Iron test etc., along with individual sugar 

fermentation such as glucose, sucrose, lactose and maltose (Murugan et al., 2014). 

Antimicrobial susceptibility testing of the isolates was carried out using Kirby-Bauer disc diffusion 

method on Mueller-Hinton agar as recommended by Clinical and Laboratory Standards Institute (CLSI). 

The antibiotic discs and their concentration per disc included: Imipenem (10mcg), Amikacin (30mcg), 

Nitrofurantoin (300mcg), piperacillin and tazobactum (100/10mcg), Gentamicin (30mcg), Ciprofloxacin 

(5mcg), and Ampicillin (10mcg). Isolates were interpreted as resistant according to the zone of inhibition 

which were read with metallic rulers in mm and interpreted using standard zone of inhibition charts. 

 

RESULTS AND DISCUSSION 
A total of 1950 urine samples were included in the study, of these (36.66%) were sterile, (11.28%) were 

contaminated and (52.05%) were culture positive (their colony count was equal or more than 105cfu/ml). 

The highest incidence of UTI was seen in the age group of 21 to 40 years. The frequency of isolated 

microorganisms and their relation to sex is given in table 1.  

There were 713 (70.25%) females and 302 (29.75) males among patients with urine positive cultures. A 

higher prevalence of UTI was reported in women than men (table 2), principally owing to anatomic and 

physical factors (Kumar et al., 2006; Khan et al., 2004). Gram-negative bacilli isolated accounted for 692 

(68.18%) of the positive cultures, while Gram-positive were (31.82%). The most common isolated 

uropathogens in Gram-negatives were E. coli (35.18%). The present study mainly focuses on the gram-

negative isolates associated with UTI (E.coli). 

 

Table 1: Age Wise Distribution 

Age (Years) <20 21-40 41-60 61-80 >80 Total 

Male 10 23 35 48 05 121 

Female 20 158 33 24 01 236 

Total 30 181 68 72 06 357 
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Table 2: Sex Wise Distribution 

 

The isolated bacteria showed wide differences in their resistance to the tested antibiotics. The relation 

between antimicrobial resistance patterns of the isolated bacteria in urine of the population studied is 

presented in table 3. 

 

 
Table 3: Antibiotic Resistance Pattern of Individual Isolates 

 

Abbreviations 
Imp- Imipenem, Nit- Nitrofurantoin, Ak- Amikacin, Pit- Piperacillin and Tazobactum, Gen- Gentamicin, 

Cip- Ciprofloxacin, Amp- Ampicillin. 

Antibiotic resistance is a major clinical problem in treating infections caused by micro-organisms. The 

resistance to the antimicrobials has increased over the years. Resistance rates vary from country to 

country (Gales et al., 2001). 

It was accounted that majority of the organisms isolated were the members of Enterobacteriaceae family. 

This is consistent with reports where E. coli was the predominant pathogen isolated from patients with 

community acquired UTIs (Manges et al., 2006; Phislippon et al., 1996). E. coli is the most important 

pathogen for uncomplicated and complicated UTI and has shown a slow but steady increase in resistance 

to several antibiotics over the past decade (Kahlmeter, 2003; Gales et al., 2002; Turnidge et al., 2002). 

29.75

70.25

Male female ratio(%)

Male

Female

1%

12.25% 13.20% 14.55%

30%

71.50%

94.24%

IMP NIT AK PIT GEN CIP AMP

Antibiotic resistance pattern(%)

Series1
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The highest resistance observed with Ampicillin was found to be as much as (94.24%), such high levels 

of resistance to Ampicillin have been quoted by many other studies from India. Gupta et al., (2007) 

reported (76%), Jharna et al., (2012) reported (80%) and Manjunath et al., (2011) from Karnataka 

reported a resistance of (91%). Study from abroad, Farjana et al., (2008) reported (86.09%) from 

Bangladesh, Mansour et al., (2009) reported (92.4%) resistance to ampicillin from Iran. In this study, the 

resistance of E. coli to ampicillin was (94.24%).This resistance pattern were higher than those in studies 

from developed countries. Only a miner number of isolates (1%) were moderately resistance to Imipenem 

which is compatible with the study of, Rahman et al., (2009) from Bangladesh. Imipenem was found to 

be the most effective against the uropathogens (E.coli) followed by nitrofurantoin and amikacin. 

Conclusion 

The current study have shown that ampicillin possess the lower efficacy while Imipenem have the higher 

efficacy. The increased antibiotics resistance considered a threat to the public health problem worldwide. 

This important issue is to be addressed by the policy makers to formulate a strict antibiotics prescription 

policy in our country. 

 

REFERENCES 

Cappuccino JG and Sherman N (1996). Microbiology: A Laboratory Manual; 4
th 

edition, 186, (The 

Benjamin-Cumming Publishing Company, Inc, Menlopark, California). 

Gales AC, Sader HS and Jones RN (2002).  Urinary tract infection trends in Latin American hospitals: 

report from the sentry antimicrobial Surveillance program. (1997-2000) Diagnostic Microbiology and 

Infectious Disease 44 289-299. 

Gupta N, Kundra S and Sharma A et al., (2007). Antimicrobial susceptibility of uropathogens in India. 

Journal of Infectious Diseases and Antimicrobial Agents 24 13-8. 

Hassan HS (1985). Sensitivity of Salmonella and Shigella to antibiotics and chemotherapeutic agents in 

Sudan. American Journal of Tropical Medicine and Hygiene 88(4) 243-247. 

Hooton TM (2000). Pathogenesis of urinary tract infections: an update. Journal of Antimicrobial 

Chemotherapy 46 1–7. 

Jharna M, Acharya N and Buddhapriya D et al., (2012). Antibiotic resistance pattern among common 

bacterialuropathogens with a special reference to ciprofloxacin resistant Escherichia coli. Indian Journal 

of Medical Research 136 842-849. 

Kahlmeter G (2003). Prevalence and antimicrobial susceptibility of pathogens in uncomplicated cystitis 

in Europe. The ECO. SENS study. International Journal of Antimicrobial Agents 22 49-52. 

Khan AU and Musharraf A (2004). Plasmid mediated multiple antibiotic resistance in P. mirabilis 

isolated from the UTI patients. Medical Science Monitor 10 598–602. 

Kumar MS, Lakshmi V and Rajagopalan R (2006). Occurrence of extended spectrum beta-lactamases 

among Enterobacteriaceae spp. isolated at a tertiary care institute. Indian Journal of Medical 

Microbiology 24 208–11. 

Kunin CM (1994). Urinary tract infections in females. Clinical Infectious Diseases 18 1-12. 

Mandell GL, Bennett JE and Dolin R (2005). Principles and Practice of Infectious Diseases. Churchill 

Livingstone, 881-882. 

Manges AR, Natarajan P and Solberg OD et al., (2006). The changing prevalence of drug-resistant 

Escherichia coli clonal groups in a community: evidence for community outbreaks of urinary tract 

infections. Epidemiology and Infection 134 425–31. 

Manjunath GN, Prakash R and Annam V et al., (2011). Changing 24. trends in the spectrum of 

antimicrobial drug resistance pattern of uropathogens isolated from hospitals and community patients 

with urinary tract infections in Tumkur and Bangalore. International Journal of Biological and Medical 

Research 2 504-7. 

Mansour A, Manijeh M and Zohreh P (2009). Study of bacteria isolated from urinary tract infections 

and determination of their susceptibility to antibiotics. Jundishapur Journal of Microbiology 2(3) 118-

123. 



CIBTech Journal of Microbiology ISSN: 2319-3867 (Online) 

An Online International Journal Available at http://www.cibtech.org/cjm.htm  

2016 Vol. 5 (1) January-March, pp.35-39/Yadav et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  39 

 

Al-Jebouri MM and Salih A et al., (2013). Antibiotic Resistance Pattern of Bacteria Isolated from 

Patients of Urinary Tract Infections in Iraq. Open Journal of Urology 3 124-131. 

Murugan T, Dereje Y and Tamiru A (2014). Antibiotic resistant pattern of urinary tract infection 

causing Escherichia coli isolated from diabetic mellitus and non-diabetic mellitus patients with special 

reference to Rifampicin resistance. International Journal of Current Microbiology and Applied Sciences 3 

668-674. 

Neu HC (1992). Urinary tract infections. American Journal of Medicine 92 63-70. 

Phislippon A, Arlet G and Lagrange PH (1996). Escherichia coli: Frequency de resistance at evolution 

a divers antibiotiques urinaries dont la fosfomycine en milieu hospitalier. Médecine et Maladies 

Infectieuses 26 539–541. 

Rahman F, Chowdhury S and Rahman M et al., (2009). Antimicrobial Resistance Pattern of Gram-

negative Bacteria Causing Urinary Tract Infection. Stamford Journal of Pharmaceutical Sciences 2(1) 44-

50. 

Ronald AR, Nicolle LE and Stamm E (2001). Urinary tract infection in adults: research priorities and 

strategies. International Journal of Antimicrobial Agents 17(4) 343 - 348. 

Stamm WE and Norrby SR (2001). Urinary tract infections: disease panorama and challenges. Journal 

of Infectious Diseases 183 (Suppl 1) S1-S4. 

Stapleton AE (2003). Urinary tract infections in healthy women. Current Treatment Options in Infectious 

Diseases 5 43-51. 

Sumeeta K, Neelam T and Meera S (2002). Extended spectrum Beta- lactamase in urinary tract isolates 

of family Enterobacteriace. Indian Journal of Medical Research 11 44-49. 

Tankhiwale SS, Jalgaonkar SV and Ahamad S et al., (2004). Evaluation of extended spectrum Beta- 

lactamase in urinary isolates. Indian Journal of Medical Research 120(6) 553-556. 

Turnidge J, Bell J and Biedenbach DJ et al., (2002). Pathogen occurrence and antimicrobial resistance 

trends among urinary tract infection isolates in the Asia-Western Pacific Region: report From the 

SENTRY antimicrobial Surveillance program. International Journal of Antimicrobial Agents 20 10-17. 

Warren JV, Abrutyn E and Hebel R et al., (1999). Guidelines for the treatment of uncomplicated acute 

bacterial cystitis and acute pyelonephritis in women. Clinical Infectious Diseases 29 745-58. 

Zervos MJ, Hershberger E and Nicolau DP et al., (2000). Relationship between fluoroquinolone use 

and changes in susceptibility to fluoroquinolones of selected pathogens in 10 United States teaching 

hospitals, Clinical Infectious Diseases 2003 37 1643-8. 

 

 

 

 

 


