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ABSTRACT

Objectives: The purpose of present study was to record the prevalence, isolate and identify ESBL producing E. coli from UTI patients and to investigate its antibiotic susceptibility pattern. 

Methods: Total of (n=300) urine samples were collected from patients having UTI problems, visited KTH and HMC hospitals Peshawar and were tested in Microbiology Laboratory of Abasyn University Peshawar. 

Results: Out of total, 38 (12.67%) were positive for E.coli among which 16 (42.1%) were ESBL positive and 22 (57.9%) were negative. The percent ratio of these bacteria was found less in male (25%) than female (75%). It was further noted that the prevalence of this organism was more (71.4%) in middle age group (13 to 45 year) and in indoor patient (75%) as compared to the other age group and outdoor patients (25%). ESBL producing E. coli was isolated and this was confirmed by double disc synergy test (DDST). Out of total samples, 38 (12.67%) were positive for E. coli among which 16 (42.1%) were ESBL positive and 22 (57.9%) were negative. Resistance pattern of ESBL producing E. coli showed (100%) resistance to Augmenten, Ampicillin and Ceftroxone followed by Cefotaxime (94%), Ceftazidime (87%), Norfloxacin and ciprofloxacin (75%) each. They showed high degree of sensitivity to Imipenem (100%) followed by Tetracycline (37%). Conclusions: It was concluded that ESBL producing E. coli causing UTI are multidrug resistant and Imipenem is the drug of choice. Double disc synergy test can be used for the routine diagnosis of ESBL producing organisms.
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INTRODUCTION
Urinary tract infection (UTI) is the infection of urinary tract which mainly involves urethra, bladder and kidneys. The infection of urinary tract by pathogens leads to severe inflammation of urinary tract. UTIs affect all age groups but women are highly susceptible as compare to men due to short urethra, contamination of urinary tract with fecal flora easily and absence of prostatic secretions. Beside this the physiological increase in plasma volume during pregnancy, causes decrease in urine concentration and in more than 70% pregnant women glucosurea is developed, which causes bacterial growth in the urine (Hadad, 2005).
UTIs are caused by different microorganisms including viruses and fungi but major causative organisms for UTIs are bacteria which are responsible for up to 95% of UTIs. The major causative agent of UTI is E. coli and causes more than 80% of these infections (Alzohairy and Khadri, 2011). Each year more than 100,000 hospital admissions are due to UTI problems. UTIs also accounts for at least 40% of all hospital acquired infections (Florian et al., 2006). The life time risk of UTI in female is 50% greater than males (Griebling, 2005)
Urinary tract infections are mostly caused by gram negative bacteria includes E. coli, Kleblsiella spp, proteus spp, pseudomonas aeruginosa and enterobacter spp. Some of gram positive bacteria like enterococcus spp, streptococci and staphylococci also cause UTIs. About 5 to 15% UTIs are caused by gram positive bacteria. Among gram negative bacteria Escherichia coli causes more cases in both outdoor and indoor patients (Akram et al., 2007). 
Bacterial resistance to antibiotic is a fast spreading global threat to both outdoor and indoor patients (Chaudhary and Aggarwal, 2004). β-lactam antibiotics are the most commonly used antibiotics. Gradually the resistance is developed against these β- lactam antibiotic, mechanism by which gram negative bacteria produce resistance to these β-lactams are β-lactamase enzyme induced, modification of cell wall and modification of target sites with reduced affinity for β-lactam antibiotics (Duttaroy and Mehta, 2005). The Gram negative bacteria having these enzymes confer resistance to β-lactam antibiotics and other antibiotic classes such as amino glycosides, trimethotrim-sulfamethoxazole and quinolones. These enzymes are produced due to mutation in TEM-1, TEM-2 and SHV (Mumtaz et al., 2011). 

 E. coli is the most common pathogen isolated from urine specimen and a large number of E. coli exhibits ESBL production causing hydrolysis of a large number of antibiotics making the treatment difficult. E. coli is most common after Klebsiella that exhibits ESBL production (Ahmed et al., 2010).
Extended spectrum β-lactamase producing strains are more common than currently recognized, as they are often undetected by regular susceptibility testing procedures. They have been identified worldwide in a number of different organisms, but unfortunately not detected routinely in many laboratories in developing countries. If not detected, it results in misreporting and treatment failures. Therefore more rapid and fast diagnostic testing of ESBL producing bacteria and possible modification of guidelines for treatment of such infection is required (Mumtaz et al., 2011).
METHODOLOGY
This study was conducted at Microbiology Department of Abasyn University Peshawar from October to December 2011. This study includes UTI suspected patients for the prevalence, isolation and identification of ESBL producing E. coli and its antibiotic susceptibility pattern. A total of 300 urine samples were collected from KTH and HMC hospitals of Peshawar. The relevant information’s were obtained which includes name, age, and sex, indoor and outdoor patient history. 

Collection and processing of Urine Samples

About 5 to 10 ml fresh midstream urine samples were collected and transported aseptically in sterile and labeled urine bottles to the Laboratory for isolation and identification of ESBL producing E. coli (Hassan et al., 2001). Blood and MacConkey agars were used as growth media for culturing samples. Each sample was cultured by using streak plate method. After streaking, the plates were incubated at 370C for 24 hrs.
Identification of Isolates

Gram staining was the first step used for the identification of microorganisms on the basis of gram reaction and morphology. E. coli is a gram negative rod on the basis of gram reaction.
Motility of microorganisms was determined by well slide method. E. coli is a motile organism so was easily differentiated from non motile organisms. For the confirmation of E. coli Triple Sugar Iron, Citrate Utilization test and Indole test were performed.

Detection of ESBL producing E. coli
E. coli showed resistance to any of the third generation cephalosporins, such as ceftazidime, cefatoxime and ceftriaxone was tested for ESBL production. Double disc synergy test (DDST) was performed for the detection of ESBL producing E. coli. Nutrient agar plate was inoculated with test organism. After inoculation the combination disc of Amoxicillin (20μg) and caluvlanic acid (10μg) was placed at center of nutrient agar plate while discs of Cefatoxime (30μg), ceftazidime (30μg) and ceftriaxone (30μg) were placed 15 mm apart from central disc. The plate was incubated at 37°C for 18 to 24hrs. An enhance zone of inhibition between any of the cephalosporins and combination disc was consider as ESBL positive and the remaining was negative.
Antimicrobial susceptibility

The sensitivity of E. coli was tested against the following. Ampicillin (AMP), Augmentin(AUG), Cefataxime (CTX), Ceftazidime (CAZ), Ceftriaxone (CRO), Ciprofloxacin (CIP), Norfloxacin (NOR),  Imipenem (IMP) and tetracycline (TET) antibiotics according to the routine disc diffusion method (Kirby baur’s).

STATISTICAL ANALYSIS

A statistical test (Z-test) was used for analysis of data by statistical package SPSS 16.0 version. The relationship between gender and incidence of disease was analyzed with Z-test.
RESULTS

Out of 300 samples 150 were collected from KTH and 150 from HMC. On the basis of sex 180 samples were collected from female and 120 from males. The overall percentage of E.coli was 12.67% (38/300) and among these 42.1% (16/38) was ESBL positive and 57.9% (22/38) were ESBL negative. Within 120 samples of male the percentages of E.coli was 11.7% (14/120) in which ESBL positive and negative were 28.57% and 71.43%, respectively. Among 180 samples of female the E.coli were 13.3% (24/180) in which 50% (12/24) were ESBL positive and 50% were ESBL negative. The calculated value for Z-test is non-significant at 5% level of significance. It was concluded from the present hypothesis that incidence of disease was high in females as compared to male.
Prevalence of ESBL producing E.coli
The percentage of E.coli in HMC was 16% (24/ 150) among which ESBL positive were 33.33% (8/ 24) and ESBL negative were 66.67% (16/24), while in KTH the E.coli was 9.33% (14/150) among which 57.14% (8/14) were ESBL positive and 42.86% (6/14) were ESBL negative. The percentages of ESBL producing E.coli in both hospitals were equal (Table 1).

A total of 150 samples were collected from HMC Peshawar consisting of 92 from indoor and 58 from outdoor patients. The indoor samples include 34 of male and 58 of female samples. In male samples 8 were E.coli positive but all were ESBL negative, while in 58 females samples 16 were E.coli positive in which 8 were ESBL positive and 8 were negative. In outdoor patients 28 samples were collected from male and 30 from female. In total outdoor sample 6 were positive for E.coli, (2 female and 4 male), in which 2 for ESBL positive (males 0 and 2 female) and 4 male samples were ESBL negative (Table 2).

A total of 150 samples were collected from KTH hospital Peshawar consisting of 108 from indoor and 42 from outdoor patients. The indoor samples include 44 of male and 64 of female. In male samples 6 were E.coli in which 4 were ESBL positive and 2 were ESBL negative, while in 64 females samples 8 were E.coli in which 4 were ESBL positive and 4 were ESBL negative. The outdoor samples consist of 4 males and 28 females in which no one was positive for E.coli. The overall ESBL producing E.coli in outdoor patient were was 33.33 % (2/136) while 66.67% (4/136) were ESBL negative. In indoor samples 19.5% were E.coli out of which 12(37.5%) were positive for ESBL while 20(62.5%) were negative (Table. 2). In age wise distribution it was found that ESBL producing E.coli is more prevalent in middle age group 71.42% than other age groups (Table 3).
 Sensitivity Pattern
The susceptibility pattern revealed that all isolates were 100% susceptible to Imipenem (IPM) followed by Tetracycline (TE) 37% while Norfloxacin (NOR), Ciprofloxacin (CIP), Ceftazidime (CAZ) and Cefotaxime (CTX) showed susceptibility of 25%, 25%, 13% and 6%, respectively (Table 4). It was also noted that these isolates were 100% resistant to Ceftroxone (CRO), Augmenten (AMC), and Ampicillin (AMP).

Resistance pattern

Resistance pattern of ESBL producing E.coli showed (100%) resistance to Augmenten, Ampicillin and Ceftroxone followed by Cefotaxime (94%), Ceftazidime (87%), Norfloxacin and ciprofloxacin (75%) each. They showed high degree of sensitivity to Imipenem (100%) followed by Tetracycline (37%) (Table 5).
Multidrug resistance
All the ESBL producing E.coli was found resistant to at least 6 antibiotics. There were 5 isolates which were resistant to 8 antibiotics. This pattern of resistance shows that ESBL producing E.coli is multidrug resistant (Table 6).
DISCUSSION 
The frequent increase of resistance strain of E.coli causing UTI is emerging threat of  causing severe complication in treating UTI both either in indoor and outdoor patients. Extended Spectrum Beta Lactamase is an enzyme produced by E.coli confers resistance against antibiotic commonly used for the treatment of UTIs. The aim of present study was to find out the prevalence of ESBL producing E.coli and to create awareness in people about this resistant strain. 

The present study revealed that overall percentage of ESBL producing E.coli was 42.1% which closely match with findings of 42.6% (Ejaz et al., 2011). Majority of ESBL producing E.coli were isolated from female patients (75%) than male (25%) which is same with observation (Ullah et al., 2009). Similar ratio was also noted for indoor and outdoor patients. These findings are supported by the report of Mumtaz et al., (2011). In age wise distribution it was found that ESBL producing E.coli is more prevalent in middle age group 71.42% than other age groups. These findings were in contradiction with the findings of who reported that ESBL producing E.coli is higher in infant (29.2%) and old age (51.6%) group (Mumtaz et al., 2009). Difference might be due to the fact that they collected multi nature samples including, urine, blood, sputum, CSF, body fluids, pus and high vaginal swabs. Furthermore they used CLED agar for culturing urine samples while in present study Blood and MacConkey agar were used.

Our study showed that ESBL producing E. coli isolated from UTI patients were miltidrug resistant and all the isolates were resistant to at least six antibiotics. Similar results were documented which indicated that all the isolates were resistant to at least five antibiotics (Hassan et al., 2001). MDR by ESBL producing organism is a fast spreading problem which exhibits resistance not only to β- lactam antibiotics but also to tetracycline and flouroquinolones. Our results showed that ESBL producing E. coli exhibits 100% resistance to Ampicillin which is in agreement with the result of reported 99.9% resistance to Ampicillin (Behrooozi et al., 2010). Similar findings have been reported by Hassan et al. in 2001. This resistance of ESBL producing E. coli is probably due to continuous use of Ampicillin for many years.

Earlier Augmenten was considered the most potent drug against uropathogens but during the present trials it was noted that it is of no use because there was 100% resistance against this antibiotic. When this resistance was compared with the findings of   Hassan et al. (2001) who reported 85% resistance, a contradiction was noted which may be due to lack of awareness, more frequent and unprescribed use of antibiotics particularly Augmenten in Peshawar. Among third generation Cephalosporin the rate of resistance was very high against Ceftroxone which was 100%. Similar observations were also documented by reported an 88% resistance (Ahmed et al., 2010: Hassan et al., 2001). Our study showed 94% resistance against Ceftaxime which is slightly lesser than (Ahmed et al., 2010) and higher than (Hassan et al., 2001) they reported 99.2% and 78%, respectively. The difference in résistance may be due to different geographical locations and commonly prescribed antibiotics in these regions. The resistance against Ceftazidime was 87% which is in agreement with the result of Behrooozi et al. (2010) who reported 88% resistance against Ceftazidime. In our study resistance to Ciprofloxacin was found 75%, which is in close correlation with the results of Pullukcu et al. (2008) who reported 76.5% résistance. Our study showed 75% resistance to Norfloxacin, the study of Kamberovic et al. (2010) showed 70.3% resistance to it, this little difference may be due to the fact that their study includes only community acquired UTI patients. Our study showed 63% resistance to Tetracycline which is lesser who reported 79% resistance to Tetracycline (Behrooozi et al., 2010). This may be due to the increase use of tetracycline in Iran to treat UTIs. As it is fact that bacterial resistance develops against those antibiotics which are either used frequently or with improper dose.

In the present study it was concluded that Imipenem is the drug of choice against ESBL producing E. coli causing UTI as it gives 100% susceptibility against these organisms. These findings are supported by the report of Mekki et al. (2010) and they also reported 100% susceptibility (Akram et al., 2007). The high degree of resistance against these antibiotics could be explained that these are easily available and used with out doctor prescription. The present study confirms the previous observations regarding the prevalence of ESBL producing E.coli. It is concluded that ESBL producing E.coli is frequently present in middle age group, female and indoor patients. As it is found that there is an increase prevalence of ESBL producing E.coli in our community (42.1%) which reinforce the message to stop the blind therapy for treatment of UTI and to control high prevalence of such resistant strain.
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TABLES 
Table 1: Percentage of ESBL positive UTI patient visited HMC & KTH hospital  
            
   

 Peshawar

	Hospital
	Total Sample
	E. coli (%)

	
	
	ESBL positive (%)
	ESBL negative (%)

	HMC
	150
	8 (33.33)
	16 (66.67)

	KTH
	150
	8 (57.14)
	6 (42.86)


	S. No
	Type of Patient
	Total No. of sample
	E.coli (%)
	ESBL- Positive (%)
	ESBL-Negative (%)

	1
	Outdoor
	136
	6 (4.4)
	2 (33.33)  
	4 (66.67)

	2
	Indoor
	164
	32 (19.5)
	12 (37.5)
	20(62.5)


Table 2: Prevalence of ESBL producing E.coli in outdoor and indoor patients

Table 3: Age wise prevalence of ESBL positive and ESBL negative E.coli
	Age Group
	Total Samples
	E.coli (%)
	ESBL Positive (%)
	ESBL Negative (%)

	2Month-13 year
	88
	6 (15.79)
	2 (14.28)
	4 (16.66)

	13year-45 year
	156
	28 (73.68)
	10 (71.42)
	18 (75)

	>45 year
	56
	4 (10.51)
	2 (14.28)
	2 (8.33)


Table 4. Sensitivity pattern of different antibiotics against ESBL producing E.coli

	S.No
	Antibiotics
	Sensitive (%)

	1
	Cefotaxime  
	6

	2
	Ceftazidime 
	13

	3
	Ceftroxone 
	0

	4
	Augmenten 
	0

	5
	Norfloxacin 
	25

	6
	Tetracycline 
	37

	7
	Imipenem  
	100

	8
	Ciprofloxacin 
	25

	9
	Ampicillin 
	0


Table 5. Resistance pattern of antibiotics against ESBL producing E.coli
	S.No
	Antibiotics
	Resistant (%)

	1
	Cefotaxime  
	94

	2
	Ceftazidime 
	87

	3
	Ceftroxone 
	100

	4
	Augmenten 
	100

	5
	Norfloxacin 
	75

	6
	Tetracycline 
	63

	7
	Impenem  
	0

	8
	Ciprofloxacin 
	75

	9
	Ampicillin 
	100


Table 6.  Multidrug resistance in ESBL producing E.coli
	No. of Antibiotics
	No. of Isolates

	8
	5

	7
	11

	6
	16
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