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Urinary tract infection (UTI) is one of the most common 
diseases encountered in medical practice among both community 
and hospitalized patients, occurring from the neonate up to 
geriatric age groups. (Manikandan et al., 2011, Haider et al., 2010). 
Urinary tract infections (UTI) may involve the lower tract 
(urethritis, cystitis) or the upper tract (pyelonephritis) and both 
can be complicated or uncomplicated with regards to the presence 
or absence of anatomic and or functional abnormalities (Sobell & 
Kayle, 2000). It is estimated that about 35% of healthy individuals 
suffers from symptoms of UTI at some stage of life. About 5% of 
women each year suffer with the problem of urinary pain (dysuria) 
and frequency. The incidence of UTI is greater in women as 
compared to men either due to anatomical predisposition or 
urothelial mucosal adherence to the mucopolysaccharide lining or 
other host factors (Thulasi and Amsaveni, 2012).

More than 95% of UTI cases are caused by bacteria, among 
which E. coli is the most prevalent causative organism, which is 

INTRODUCTION

responsible for more than 80% of infections followed by 
Klebsiella spp. (Ramesh et al., 2008). Other Gram negative bacteria 
include Enterobacter spp., Pseudomonas aeruginosa, Proteus spp., 
Citrobacter spp., Morganella morganii, etc. Gram positive bacteria 
account for 5 to 15% of UTIs and include Enterococcus spp., 
Staphylococci, and Streptococci (Akram et al., 2007). Disease 
causing microbes that have become resistant to antibiotics during 
therapy are an increasing public health problem (Saeidi et al., 
2014). 

Extended spectrum β-lactamases (ESBLs) are β-lactamses that 
are capable of conferring bacterial resistance to the Penicillins, 
first-, second-, and third-generation Cephalosporins, and 
Aztreonam (but not the Cephamycins or Carbapenems) by the 
hydrolysis of these antibiotics, and which are inhibited by β-
lactamses inhibitors such as Clavulanic acid. More than 200 types 
of extended-spectrum β-lactamase (ESBLs) have been found 
worldwide, most belonging to the Enterobacteriaceae family 
(Yazdi et al., 2012). These enzymes are most commonly produced 
by Klebsiella spp. and Escherichia coli but may also occur in other 
gram negative bacteria, including Enterobacter spp., Salmonella 
spp., Proteus spp., Citrobacter spp., Morganella morganii, Serratia 
marcescens, Pseudomonas aeruginosa, (Jacoby and Medeiores et 
al., 1991; Philippon et al., 1989; Thompson, 2001). The present 
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The incidence of extended spectrum β-lactamase (ESBL) producing strains among clinical 
isolates has been steadily increasing over the past few years, resulting in the limitation of 
therapeutic options. The purpose of this study was to isolate and identify the multidrug 
resistant strains (MDR) and to screen those Extended Spectrum β-lactamase (ESBL) producing 
isolates in urine samples. A total of five hundred and ninety eight (598) urine specimens were 
collected and processed by conventional microbiological method. Antimicrobial susceptibility 
testing (AST) of the isolates was done by Modified Kirby-Bauer disc diffusion method on Muller 
Hinton Agar (MHA). Screening of ESBL producers among the MDR isolates was performed by 
using Ceftazidime (30µg) and Cefotaxime (30µg) discs which were further confirmed using 
Ceftazidime and Cefotaxime in alone and combination with clavulanic acid as per CLSI 2013. 
One hundred and eleven (18.60%) isolates were obtained from the significant growth results in 
which Escherichia coli 79(71.7%) was the most predominant gram negative isolates. Among 
the 111, 74(66.66%) were observed as MDR and of which 47 were primarily screened as ESBL 
producers. Out of these 30(63.82%) were confirmed as ESBL producers and majority of ESBL 
producers were E. coli (n=26, 68.42%) isolates. Of the two different combined discs used, CAZ 
and CAZ-CV 30/47 (63.82%) were observed as better for ESBL testing in comparison to CTX 
and CTX-CV 27/47 (57.44%). Among the tested antibiotics Nitrofurantoin (85.3%) was found 
to be most effective drugs for gram negative isolates and Gentamicin (83.3%) for Gram-positive 
isolates. However the practice of using only single screening agent for ESBL detection should be 
discouraged. Hence use of more than one screening agents and combined disc assay should 
practiced for ESBL detection. Furthermore, Regular surveillance of MDR and ESBL detection in 
clinical observations  was  suggested to estimate their current occurrence.
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study was conducted with an aim to estimate the presence of 
multidrug resistant and ESBL producing strains which would be 
helpful in adopting effective antibiotic treatment regime and 
thus  to control the spread of infection.

Methods:

This cross-sectional study was conducted at Microbiology 
Laboratory of Star Hospital, Sanepa, Lalitpur, from April 2013 to 
September 2013. During this period, a total of five hundred 
ninety eight urine samples from patients suspected of UTI were 
collected and processed according to the standard laboratory 
methods.

Specimen Collection and transportation                                        

Mid-stream urine was collected from a patient with full 
aseptic precautions in a sterile, dry, wide mouthed, leak proof 
container. The sample labeled properly with demographic 
information of patients such as age, sex, hospital lab number, 
date and time of collection of specimen was accepted, otherwise 
a second sample was requested. When the examination and 
culture of specimen was not possible within 2 hours, then the 

0urine sample was refrigerated at 4 C.

Culture of specimen

The urine sample was cultured onto the MacConkey agar, 
Cystine-lactose electrolyte deficient (CLED) agar and Blood agar 
medium by the semi quantitative culture technique using a   
standard loop. A loopful of urine was then streaked on the plate 
to make straight line inoculums down the center of the plate and 

0the urine was streaked by making series of passes at 90  angles 
throughout the inoculum. The plates were then incubated 

0aerobically at 37 C overnight. 

Identification of isolates

Identification of the isolate was done by using 
microbiological techniques as described in the Bergey's manual 
which involves morphological appearance of the colonies, 
staining reactions and various biochemical properties. Isolated 
colonies from pure culture were identified by appropriate 
biochemical tests and identified. 

Antimicrobial susceptibility testing 

The antimicrobial susceptibility testing of the isolates 
towards various antimicrobial discs was done by modified 
Kirby-Bauer disk diffusion method as recommended by Clinical 
and Laboratory Standard Institute (CLSI, 2013) using Muller 
Hinton Agar (MHA)

Screening and confirmation for ESBL producers

The MDR isolates were screened for possible ESBL 
production using ceftazidime (30µg), cefotaxime (30µg) (CLSI, 
2011). According to the guidelines, isolates showing ceftazidime 
<22 mm, cefotaxime < 27 mm are the possible ESBL producing 
strains. The screen positive isolates i.e. suspected ESBL 
producers were subjected to Combined .

Disk (CD) Ceftazidime (30µg) and ceftazidime (30µg) plus 
clavulanic acid (10µg) and Cefotaxime (30µg) and cefotaxime 
(30µg) plus clavulanic acid (10µg) for confirmation of ESBL 

production. An increased in zone diameter of ≥  5mm in the 
presence of  Calvulanate from any or both of the set was 
confirmed as ESBL prodecurs.

 Quality Control

Laboratory equipment like incubater, refrigerator, autoclave 
and hot air oven were regularly monitored for their efficiency.  
Muller Hinton agar and the antibiotics disc were checked for 
their lot number, manufactured and expiry date, and proper 
storage.

Data analysis  

All the results were entered in the worksheet of Statistical 
Package for Social Science (SPSS) software (Version 19.0). The 
stastical parameters like Chi-square test, Central tendency were 
used to analyze the variables wherever applied.

RESULT

Pattern of urine culture results 

Out of 598 samples processed for culture, 111(18.60%) 
5samples showed significant bacteriuria (i.e.>10  cfu/ml), while 

5487 (81.40%) samples showed insignificant growth (i.e. ≤ 10  
cfu/ml), growth of contaminants or no growth. The growth to no 
growth ratio was found to be 1:4.38

Age and gender-wise distribution of Urine sample.

Out of total 598 samples (mid-stream urine) collected, 236 
urine samples were collected from male patients that accounts 
for 39.4% (236/598) while 362 were collected from female 
patients which accounts for 60.6% (362/598.  Highest number 
of requests for urine examination and culture were obtained 
from 20-30 years age group. The age of the patients ranges from 
1 to 90 years with a mean age of 37.79 ± 20.11 (Mean ± SD) and 
Median age was found to be 33.00 years.

 Figure 2: Age and gender-wise distribution of urine sample

Figure 1. Pattern of urine culture results.
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Age and sex wise distribution of bacterial growth

Out of total 236 samples from male patients, 32 
(13.56%) were found to show the significant growth 
where as 79/362 (21.83%) of female patient samples 
showed growth positive result. Statistically, significant 
growth in male and female  patients was  found to
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be significant (P=0.011). Among the 111 significant growth 
cases, the highest number of culture growth was obtained from 
age group 21-30 years in female patients i.e 16/111 (14.42%)  
but in male patients it ranges at the of age 31-40 years i.e 8/111 
(7.21%). The least number of significant growths was obtained 
from age group 0-10 years i.e., 3/111 (2.71%).

Gender wise distribution of Urinary isolates 

A total of 111 bacteria belonging to 9 different species were 
isolated from the urine samples. Among the isolates, Gram 
negative bacteria were found predominant constituting 105 
(94.59%). Of the Gram negative bacteria, E.coli was the most 
frequently isolated species with 79/111(71.17%) followed by 
Klebsiella pneumoniae 13 (11.71%). The least isolates found 
were that of Pseudomonas aeruginosa with 2/111(1.80%). 
Similarly, Staphylococcus aureus and Enterococcus fecalis 
6/111(5.41%) were found as a Gram positive isolates.

Table 1. Gender wise distribution of Urinary isolates

Figure 3: Age and sex wise distribution of significant 
bacteriuria.

Table 2. Antibiotic susceptibility pattern of gram positive 
isolates 

Antibiotic susceptibility pattern of Gram positive isolates 
Among the 6 Gram positive isolates, 83.3% of them were 
susceptible to Ceftriaxone and Gentamicin. Amoxycillin, 
Ciprofloxacin and Cefexime showed a common susceptibility of 
66.6%. Nitrofurantoin (50%) and Ofloxacin (66.6%) resistance 
were found to be the least effective as shown in Table 2.

Among the antibiotics tested against all Gram negative isolates, 
Nitrofurantoin 92(87.62%) was found to be the most 
susceptible antibiotic followed by Ceftriaxone 89 (84.79.%.) and 
Gentamicin 78(74.57%). Most of the Gram negative isolates, i.e. 
87(82.86%) were resistant to Amoxycillin (Table 3).

 Multidrug resistant bacterial isolates

Among the 111 isolates of which 105 were gram negative 
and 6 were gram positives. Of the isolates, 74 (66.7%) of them 
were MDR strains. Highest number of MDR were found in E. coli 
56 (71.7%) followed by K. pneumoniae 8(61.6%), Pseudomonas 
aeruginosa 2 (100%), Citrobacter freundii and Proteus mirabilis 
2 (66.7%), Citrobacter diversus 1 (33.3%), Enterococcus faecalis 
1(50%) and Staphylococcus aureus 1(25%) similarly in case of 
Morganella morganii 1(33.3%).

Table 3. Antibiotic susceptibility pattern of Gram negative 
isolates

Jagadish Babu Panday  et al. / 2016;7(1):5362-5366  Int J Biol Med Res. 
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Of the total 47 isolates subjected for ESBL confirmation test 
using two different combination discs, regardless of their 
screening results, the Ceftazidime-calvulanate combined disc 
detects 30 ESBL positive isolates where as the Cefotaxime-
calvulanate detects only 27, missing three isolates that of CAZ-
CV. Thus the CAZ-CV combination was found to be more 
effective.
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Isolate No.:2176U
Photograph 1: Significant Growth of E. coli isolated from urine 
samples  Mac conkey Agar and CLED (Cysteine lactose 
electrolyte deficient Agar) 

Table: 7 Age and gender wise distribution of ESBL strains
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Table 5. ESBL producers among MDR isolates

Among 111 isolates, 74 (66.7%) were found to be multidrug 
resistance (MDR) out of which 47/74 (63.51%) isolates were 
found to be positive on primary ESBL screening test. Among the 
screen positives, 30/47 (63.82%) were confirmed as ESBL 
producers by Combined Disc (CD) test. (Table 5).

Table 6: Pattern of ESBL producers according to the use of 
various disc

Combination
(CD) discs 

assay

CAZ 
(30µg)

CAZ
(30µg) 
plusCV
(10µg)

CTX 
(30µg)

CTX
(30µg) 
plusCV
(10µg)

Increase in
zone size of

≥5mm with ≥
1mm of 

combination
 discs

47 30 30

27 20

17

Criteria
 for

confirmation

No. of 
suspected 

ESBL 
producers

No. of
 confirmed  

cases

Total 
confirmed 

cases

Negative 
case after 

confirmation

Age and gender wise distribution of ESBL strains

Among the total 30 ESBL producing strains, the highest numbers 
of ESBL producing strains were observed in the age group of 21-30 
years, i.e., 33.33% of total ESBL, (10/30). ESBL producing strains 
were found comparatively higher in both male and female patients 
of age groups 21-30 i.e 3(10.00%) and 7(23.33%) respectively. The 
ESBL producing strains were not obtained from both male and 
female patients of the age group 81-90 years (Table 7).

Isolate No.: 2176 U

Photograph 2:  Biochemical tests of E. coli. Left to right (OF 
fermentative, MR +ve, VP –ve, Indole +ve, TSI A/A gas, Motile, 
Citrate -ve)          

Photograph 3: Phenotypic confirmatory test for ESBL E.coli 
(CAZ= Ceftazidime, CAC= Ceftazidime+Clavulanic acid and 
CTX= Cefotaxime, CEC= Cefotaxime+Clavulanic acid).     
Isolate No.: 2367 U

DISCUSSION

This cross-sectional study was conducted during April to 
September 2013 in the Microbiology laboratory of Star Hospital, 
with the purpose of determining the MDR and ESBL producing 
strains from urine samples received in the laboratory. Out of 598 
sample processed, only 111(18.60%) showed significant growth 
where as the remaining samples shows no growth i.e. 487 (81.40%). 
This figure is lower than the result observed by Getachew T.(2010), 
Maha A. Mahmood (2011) and by Ejaz et al., (2013) i.e 20.2% , 21.8% 
and 55.48% respectively. In addition to this, a study by Baral (2008) 
showed the higher culture positivity of 22.35%. Similarly Poudyal 
(2010) in National Public Health Laboratory also showed 19.61% 
significant growth. The reasons behind the low growth rate 
observed in our study probably due to inclusion of every patients 
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causative agent being E. coli among the gram negative bacteria 
was isolated in our study with its antibiotic susceptibility 
pattern and ESBL production. High rate of ESBL producers 
(30/47; 63.82%) was found among the tested MDR strain. 
Urinary isolates were more susceptible to Nitrofurantoin. 
Among the two combination disks, CAZ-CV was found to be best 
disc diffusion test in confirmation of ESBLs.
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requesting for urine culture regardless of their illness and 
symptoms, the prior use of antibiotics, infection due to slow growing 
organisms or due to those organisms that were not able to grow on 
the routine media we used, so appropriate media should be used 
that hold the growth of pathogens. (Al-Haddad et al., 2005, Masidne 
et al., 2009 and Haider et al., 2010). Of the total 111 bacterial 
isolates, 9 different species were isolated from the 598 midstream 
urine samples. Among the isolates 94.59 % were gram negatives and 
5.40% were found to be gram positive bacteria, this result 
resembled with the outcomes of previous studies by Shrestha, 
(2007) who found 93.8% gram negative and 6.2% gram positive 
bacteria. The study revealed E. coli to be the most predominant 
organisms (71.17%) followed by Klebsiella spp (11.71%).%). This 
result is also in the harmony with the study done by (Kolawole et al., 
2009; Mahmood, 2011; Devanand and Saxena, 2013).     

Among the common antibiotics used against all Gram negative 
isolates, Nitrofurantoin was found to be most effective drugs with 
susceptibility of (87.62%). This finding was similar to that of Baral et 
al., (2012), Tankhiwale et al.,(2004) and other similar studies by 
Gautam et al., (2002); Jha and Yadav, (1992). Among other 
antibiotics evaluated Ceftriaxone followed by Gentamicin with  
susceptibility of 84.79%, and 74.29% were found to be the most 
effective antibiotics. The high-level sensitivity of Gram negative 
isolates to Nitrofurantoin may be influenced by Nitrofurantoin 
narrow spectrum of activity, limited indications for treatment (acute 
cystitis only), narrow tissue distribution , low or undetectable 
serum concentrations, and limited contact with bacteria outside the 
urinary tract (Bean et al., 2008; Karlowsky et al., 2002).

Among gram-positive bacteria, the most effective drug was 
found out to be Gentamicin and Ceftriaxone with susceptibility of 
83.3% followed by Ciprofloxacin with susceptibility of (66.6%) 
while the least active drug was Cotrimoxazole with susceptibility of 
50%. This finding is in harmony with the study of Mohammad 
(2003).While Amoxycillin was found to be most resistant to gram 
negative bacteria (79.7%) but seems to be susceptibility of (66.6%) 
to gram positive bacteria. Similar results were seen in the study by 
(Sulavik et al., 2001). Amoxycillin is the first line drug which is easily 
hydrolyzed by the bacterial enzymes and offers less in the treatment 
of Gram negative bacterial infections, it was found to be the least 
effective drug. This is due to the enzyme beta-lactamase that 
inactivates the antibiotics and renders them ineffective (Livermore., 
1995).

Out of 111 isolates, 74 MDR strains were screened for the ESBL 
production using the CLSI recommended screening agents, i.e. 
Ceftazidime and Cefotaxime of which 47 were suspected as possible 
ESBL producers which were further confirmed by combined disk 
approximation test (CTX30+Clav10 and CAZ30+Clav10). Out of 
which only 30 were confirmed to be ESBL Producers,  among which 
the majority consisted of E. coli i.e. 26/47 (68.42%) followed by K. 
pneumoniae 2/47 (40%) and one isolates of Citrobacter freundii 
and Pseudomonas aeruginosa. Similar pattern of results were seen 
in the study carried out by Ashrafian et al., (2012) In the study, 2 
different combination disks were used for the confirmation of ESBL 
production. The ceftazidime-clavulanate combination disc 
identified 30 isolates as confirmed ESBL producers. However, 
cefotaxime-clavulanate combination disk identified only 27 of the 
ESBL producing isolates. This result indicates that CAZ-CV was 
found to be best combination disc. This pattern of result is in 
contrast to the results that were obtained in the study carried out by 
Hope et al., (2007).

CONCLUSION

UTI was comparatively found higher in female patients than in 
male patients and higher among age group 21-30 years, the major 
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