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ABSTRACT
Introduction: Urinary tract infections (UTIs) caused by extended – spectrum beta lactamase (ESBL) – producing bacteria have become a growing problem due to emerging antibiotic resistance.
This observational study was carried out from January 2012 to August 2012 to see the frequency
and antibiotic susceptibility of ESBL producers E.coli and KI.pneumoniae in urinary tract infection.
Materials and Methods: A total of 672 urine sample received at Microbiology laboratory of Shalamar Medical College, Lahore and processed for culture / sensitivity.
Results: On culture 256 isolates were obtained, of which 163 isolates were identified by AP120E as
E.coli 125 (76.3%) and K.pneumoniae 38 (23.3%). The ESBL producing E.coli 90 (72%) and Klebsiella pneumoniae 25 (65.8%) were detected by double disc synergy test (DDST). Sensitivity testing
showed a multidrug resistance in ESBL producing E.coli and K.pneumoniae. Maximum resistance
recorded in E.coli (ESBL) was as cafatoxime (98.9%), Ceftazidime (96.7%) and Cefuroxime (93.4%)
while minimum resistance was seen with Imipenum (0.8%) fosfomycine (1.2%) and Nitrofurantoin
as well piperacillin / tazobactam (2.2%) each. The ESBL producing Klebsiella showed maximum resistance tocetoceftazidime (100%) cefotaxime (89%) Cefuroxime (84%) while minimum resistance
seen with imipenam (4%) Nitrofurantoin and Piperacillin / Tazobactam (8%).
Conclusion: ESBL producing bacteria, area matter of concern in high frequency of antimicrobial
resistance to non beta lactam and aminoglycocides antibiotics. Monitoring of ESBL production and
antimicrobial susceptibility testing are necessary to avoid treatment failure in patients with UTI.
INTRODUCTION
Urinary tract infections (UTIs) in healthy adults are
usually treated empirically because the causative
microbe is highly predictable: 80% – 90% are caused
by Escherichia coli. (Behzadi et al; 2010, Moammed
et al; 2007). In addition, short courses of therapy (1
day or 3 days) are usually completed before laboratory results become available. (Pai and Nai; 2012,
Biswas et al; 2006).
Microorganisms responsible for urinary tract infection (UTI) such as E.coli, Klebsiella, Citrobacter
species and others Gram negative pathogens harboring Extended Spectrum Beta Lactamases (ESBLs)
destroy cephalosporins and making them very difficult to eliminate because of their multi-drug resistance to various classes of antibiotics such as cephalosporins monobactam, carbapenems, ciprofloxacin,
and erythromycin and β-lactamase inhibitor combination. ESBL – mediated resistance is not always obvious in vitro to all cephalosporin Many ESBL producers are multi-resistant to non-β-Lactam antibiotics such as quinolones and amino glycosides, narrowing treatment options. (Jalapour; 2012). ESBL
resistance genes are encoded on freely transmissible
genetic elements, greatly increasing the risk of spreBiomedica Vol. 29 (Apr. – Jun. 2013)

ad to other organisms. ESBLs are plasmid mediated
transferrable enzymes capable to hydrolyze third
and fourth – generation cephalosporins and monobactams which may be inhibited by clavulanic acid
(Tribuddharat, et al; 2007). Unlike MRSA or VRE,
the resistance mechanisms of ESBLs are not limited
to one or even two species but rather a whole family
of organism, the Enterobacteriaceae. Enterobacteriaceae has become one of the most important causes of
nosocomial and community – acquired infections.
The main therapeutic choices to treat such infections
are β-lactam antibiotics (mainly broad spectrum penicillins and cephalosporins). These antibiotics have
a common element in their molecular structure: a
four – atom ring known as a beta-lactam. The lactamase enzyme breaks the β-lactam ring open, deactivating the molecule’s antibacterial properties. The
ability to produce ESBLs in large quantities (Anwar
et al; 2007). These enzymes are plasmid – borne and
confer multiple drug resistance, making UTI difficult
to treat (Gracia et al; 2007).
MATERIALS AND METHODS
Urine samples were received in Microbiology Department of Shalamar Medical and Dental College, La-
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hore; from patients attending the Outpatient Department and admitted in the wards at Shalamar Hospital from Jan 2012 to Aug 2012, the study samples included midstream and catherized urine. All samples
were inoculated on CLED agar and incubated at
37°C for 24 hours, and for 48 hours in negative
cases. A pure, significant (> 105 cfu) bacterial growth
of E.coli and K.pneumoniae were identified by
API20E. These isolates were tested for antimicrobial
susceptibility by Kirby – Bauer disc diffusion technique using Muller Hinton agar. The antibiotic discs
used were Cotrimoxazole (25 µg),Ampicillin (10 µg),
Amikacin (30 µg), Gentamicin (20 µg), Ciprofloxacin
(5 µg), Nalidixic acid (30 µg), Cefotaxime (30 µg),
Ceftazidime (30 µg), Imipenem (10 µg), Nitrofurontoin (300 µg), Fosfomycin (200 µg) Cepfoerazone /
Sulbactam (75/30 µg), Piperaacillin / Tazobactam
(110).
Susceptibility test results were recorded according to clinical laboratory standard institute (CLSI).
Screening test for ESBL was done according to the
criteria recommended by CLSI an inhibition zone of
≤ 27 mm for cefotaxime and ≤ 27 mm for cefotaxime
and ≤ 22 mm for ceftazidime indicated that the strain probably produced ESBL. Phenotypic confirmatory test for ESBL was performed using double disk
synergy Test (Jabeen, et al 2003). Muller Hinton
agar plates was swabbed with the standard inoculums (corresponding to 0.5 McFarlands standard) to
form a lawn culture. A susceptibility disc containing
Amoxicillin – acid disc (20/10 µg) was placed in the
center of the plate and a disc of Cefotaxime (30 µg)
and the Cefrazidime (30 µg) was placed 20 mm

apart, from Amoxicillin – Clavulanic acid disc. Plates
were examined for enhancement of zone inhibition
of Cefotaxime and Feftazidime respectively. Organisms that showed a clear extension of inhibition zone
towards the disc Augmentin were considered ESBL
positive.
RESULTS
A total of 672 urine sample were received for culture / sensitivity in microbiology department of shalamar Medical and Dental College, Lahore during
the time period of eight months (January 2012 to
Aug 2012) from children and adults. The total of 256
growths was obtained which included 163 E.coli and
Klebsiella and 83 other uropathogens. Of 163 isolates, 125 (76.6%) were E. coli and 38 (23.4%) were
Klebsiella pneumoniae identified by the use of
API20E. In this study total ESBL detected were 103
(63%) of all the isolates. Amongst these ESBL – producing E. coli strains were 90 (72%) while K.pneumoniae 25 (65%). Non ESBL – producing E. coli
were 35 (28%) and K.pneumonia were 13 (34.2%)
(Fig. 1).
DISCUSSION
Urinary tract infections (UTI) are the most common
infections diagnosed in outpatient as well as hospitalized patients. The microorganisms in this study are
E.coli (125/163 – 76.3%) and Klebsiella pneumoniae
(38/163 – 23.3%) the most commonly isolated pathogen in urinary tract infection. Out of which ESBL
producer E.coli were 90/125 (72%) and Klebsiella
pneumonia 25/38 (65.8%). This study was suppor-

Table 1: Antibiotic sensitivity pattern of ESBL – producers and non-ESBL producers.
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(55.5%)

71
(79%)

70
(77.8%)

46
(50%)

02
(2.2%)

NonESBL
producers
(35)

10
(28.5%)
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(51.4%)

25
(71.1%)

24
(68.4%)

15
(42.8%)

IPM

CTX

CAZ

CRO

00
(0%)

98
(98.9%)

87
(96.7%)

84
(93.4%)

18
(51.4%)

01
(5.7%)

02
(5.7%)

03
(8.7%)

01
(2.5%)

E.coli (125)

Klebsiella species (38)
ESBL
producers
(25)

03
(12%)

23
(72.2%)

15
(48.5%)

07
(30.7%)

07
(30.7%)

02 (8%)

01
(4%)

23
(81.2%)

25
(100%)

21
(80.1%)

NonESBL –
(13)
producers

02
(15.4%

21
(84%)

05
(38.4%)

03
(26.2%)

01
(7.6%)

02
(15%)

01
(7.6%)

01
(7.7%)

02
(15.3%)

02
(15.3%)

AK: amikicin, CN: gentamicin, SXT: Co. trimoxazole, CIP: ciprofloxacin, NA: naladixic acid, F. nitrofurontoin, IPM:
immipenam, CTX: ceftoxime, CAZ: ceftazimide, CRO: cefuroxime
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Fig. 1: Frequency of ESBL and non-ESBL producing bacteria in urinary tract infection.

ted by the other studies where E.coli and Klebsiella
were the major pathogen of urinary tract infection
(Hummyun and Iqbal; 2010, Mayo et al; 2010, Qureshi, 2005 and Ejaz et al; 2011).
The prevalence of ESBL producing E.coli and
Klebsiella is increasing rapidly in the past few years.
This creates an alarming situation because prevalence of ESBL, type of enzyme, gender and age group
in which ESBL is present varies in different geographical area.
In the current study the ESBL producing E.coli
and Klebsiella (72% and 65.8%) have emerged as
multidrug resistant pathogen both in hospital and
community acquired infections. Other studies revealed significant high rate inpatient infected with ESBL
producing organism. (Mahrgan and Rahbar; 2008).
While (Coqu et al; 2008 and Khanfar et al; 2009)
reported most commonly community acquired infections. Our study showing that male of older age and
female of young age were more prone of infection
caused by ESBL producers, similarly reports documented by (Riaz et al; 2011 and Khanfer; 2009) ESBL – producing E. coli significantly infreased from 2
(0.20%) to 89 (5.52%) isolates per year. In this study
the ESBL producing E.coli and Klebsiella were 72%
and 51.5% respectively. Prevalence of ESBL was more among E.coli. These results were found slightly
higher than study carried out in India (Shobha et al;
2007, Abilash et al 2010) where the ESBL positive
E.coli 57.4% and Klebsiella 71.7%. The only differrence is in the present study, E.coli were higher than
ESBL producing klebsiella. A study conducted in
Iran (Behrozzi et al; 2010). Prevalence of E. coli was
(21%) and 18 (12%) K. pneumoniae (Taneja et al;
2008) reported 40.2%) E. coli isolates and 51.2% of
K. pneumoniae ESBL producers. Antimicrobial resistance to ESBL producing E.coli and Klebsiella in
this study is recognized as multidrug resistance.
Both organism showed highest resistance to Ceftriaxone, ceftoxame and minimum resistance was obserBiomedica Vol. 29 (Apr. – Jun. 2013)

ved by carbepanems drugs. In some other similar
studies. (Maratani et al; 2006, Lindback et al 2010).
Frequency of drug resistance in ESBL producer. (Bashir et al 2008) recorded high to commonly used
drug in Urinary tract infection. In this study immipenum, Nitrofurontoin Amikacin showed high susceptibility Mekki et al (2010) reported high resistance of naladixic acid, nitrofurontoin, contrimoxazole, gentamicin 100% for each, Ciprofloxacin 97.9%
and Amikacin 69.4%. In a study carried out in Bungladesh (Alipourfard et al 2010) reported 93.9%
Amiakcin, 57.4% Nitrofurointoin. 100% resistance to
(1 – 4 gen) cephalosporin 74% resistance to all quinolons Ampicillin. Co-trimoxazole. Ampicillin + claulanic acid showed 100% resistance. Another study
by Jalalpou (2012) described resistance to Co Trimoxaole 52.2%, Naladixic 54.9% Ciprofloxacin 30.3%
Gentamicin 27% and 16% nitrofurontoin while Klebsiella resistance was highest with Amakacin 75%
and least with nitrofurontoin 37.5%. Most of these
results are in accordance with our study except immipenum, fosfomycin, nitrofurantoin where susceptibility is high in our study.
Although the uropathogen profile of the present
study resembles to similar studies worldwide, (Abhilash, et al; 2010, Hassan et al; 2007, Ullah et al;
2009) the antibiotic resistance of these organisms
was unusually high. Cotrimoxazole is the recommended drug for treating UTI. However, more than one
third of the study subjects were resistant to the first–
line drug. 76% the uropathogens were resistant to
fluoroquinolones, which are considered as the second – line drug.
It is concluded that high prevalence of ESBL –
producing E. coli and Klebsiella spp strains was found both among out and inpatients. Most of the ESBL – producing isolates were multi-drug resistant
making available therapeutic choices limited. We
recommend continued antibiotic surveillance as well
comprehensive multi-center studies to address the
emerging problem of ESBL – associated infections in
order to preserve the continued usefulness of most
antimicrobial drugs. Furthermore conducting molecular studies will help to evaluate the various ESBL
types.
REFERENCES
1. Behzadi P, behzadi E, yazdanbod H, Aghapour R, Cheshmeh MA, and omran DS. A survey on urinary tract
infections associated with the three most common
uropathogenic bacteria. Maedica (buchar). 2010 April; 5 (2): 111-115.
2. Mohammad A, Mohammed S, Asad K. Etiology and
antibiotic resistance patterns of community – acquired urinary tract infections in JNMC Hospital Aligarh,
India Ann. Clin. Microbiol. Antimicrob. 2007; 6 (4): 17.
3. Pai V and Nair B. Etiology and sensitivity of uropatho-

80

MAJDA QURESHI, NAJMA ASIF AND SUMMYIA BAIG

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
15.

16.
17.

81

gens in outpatients and inpatients with urinary tract
infection: Implications on empiric therapy; Annals of
tropical medicine and public health, 2012; Vol. 5 (3):
181-184.
Biswas D, Gupta P, Prasad R, Singh V, Arya M, Kumar
A. Choice of antibiotic for empirical therapy of acute
cystitis in a setting of high antimicrobial resistance.
Indian J Med Sci, 2006; 60 (2): 53-8.
Jalalpour S. Antibiogram pattern in extended spectrum beta lactamase nano enzyme producing gram
negative bacilli in Iranian urinary tract infection. African Journal of Pharmacy and Pharmacology, 2012;
Vol. 6 (12): pp. 899-903.
Tribuddharat C, Srifuengfung S, Chiangjong W. The
correlation between the phenotypes and the genotypes of the extended – spectrum beta lactamases ESBLs) producing Klebsiella pneumoniae in a university
hospital in Thailand. J Infect Dis Antimicrob Agents,
2007; 24: 117-23.
Anwar MS, Chaudhry, Ahmad, Bhatti KUR, Jaffery G,
Tayyab M and Bokhri SR. Frequency of extended spectrum lactamase producing klebsiella pneumoniae
and Escherichia coli isolates Biomedica 2007; Vol. 23
Jan. – Jun., 7/bio-a, 34-36.
Garcia Gercia MI, Munoz Bellido JL, Garcia Rodriguez JA. In vitro susceptibility of community acquired urinary tract pathogens to commonly used antimicrobial agents in Spain: a comparative multicenter
study 2002 – 2004). J. Chemother, 2007; 19 (3): 263270.
CLSI. Clinical and Laboratory Standards Institute
(CLSI): Performance Standard for Antimicrobial Susceptibility Testing. 16th Informational supplement.
2006: CLSI document M100-S16.
Jabeen K, Zafar A, Hasan R. Comparison of Double
Disc and Combined Disc Method for the detection of
Extended Spectrum Beta Lactamases in Enterobacteriaceae. J. Pak. Med. Assoc. 2003; 53: 534-536.
Humayun T and Iqbal A. Culture and Sensitivity Pattern of Urinary Tract Infections in Females of Reproductive Age Group. Ann. Pak. Inst. Med. Sci, 2012; 8
(1): 19-22.
Mayo SJ, Aboud S, Kasubi M, Lyamuya EF and Maselle. Antimicrobial resistance among producers and
non-producers of extended spectrum beta-lactamases
in urinary isolates at a tertiary Hospital in Tanzania
2010.
Qureshi AM. Organisms causing urinary tract infection in paediatric patients at Ayub Teaching Hospital
Abbottabad. J Ayub Med. Coll. Abbottabad, 2005; 17
(1): 72-4.
Ejaz H, Zafar A, Anwar N, Cheema TA, Shehzad H.
Prevalence of bacteria in urinary tract. Infections among children 2006; Biomedica vol. 22.
Mehrgan H, Rahbar M. Prevalence of extended – spectrum betalactamase – producing Escherichia coli in a
tertiary care hospital in Tehran, Iran, Int. J. Antimicrob. Agents, 2008; 31: 1471-1451.
Coqu TM, Baquero F, Canton R. Increasing Prevalence of ESBL – producing Enterobacteriacease in Europe. Eurosur. 2008; 13: 1-11.
Khanfar HS, Bindayna KM, Senok AC, Botta GA. Extended spectrum beta-lactamases (ESBL) in Escherichia coli and Klebsiella pneumonia: trends in the hospital and community settings. J. Infect. Dev. Ctries.
2009; 1; 3 (4): 295-9.

18. Riaz S, Faisal M and Hasnain S. Prevalence and comparison of Beta-lactamase producing Escherichia coli
and Klebsiella spp from clinical and environmental
sources in Lahore – Pakistan. African Journal of Microbiology Research 2012; 6 (2): pp. 465-470, 16.
19. Shobha KL, Gowrish Rao S, Sugandhi Rao, Sreeja C.K.
Prevalence of Extended Spectrum Beta-Lactamases in
Urinary Isolates of Escherichia coli, Klebsiella and Citrobacter Species and their Antimicrobial Susceptibility Pattern in a Tertiary Care Hospital; Indian Journal for the Practising Doctor, 2007; Vol. 3 (6): 1-2.
20. Vandana KE, Honnavar P. AmpC. Beta Lactamase
among ESBL producing E. coli if you don’t look, you
won’t find. J. Clin. Diag. Res. 2009; 3: 1635-56.
21. Ejaz H, Ikram-ul-Haq, Zafar A, Mahmood S and
Javed MM. Urinary tract infections caused by extended spectrum β-lactamase (ESBL) producing Escherichia coli and Klebsiella pneumoniae. African Journal
of Biotechnology 2011; Vol. 10 (73): pp. 16661-16666.
22. Hassan AN, Elsayed DE, Mahjoub M. Uropathogens
and their antibiotic resistance patterns. Sudan Med.
Monitor. 2007; 2 (2): 51-54.
23. Abhilash KPP, Balaji Veeraraghavan, OC Abraham.
Epidemiology and Outcome of Bacteremia Caused by
Extended Spectrum Beta-Lactamase (Esbl) – producing Escherichia Coli and Klebsiella Spp. in a Tertiary
Care JAPI 2010; Vol. 5: 1-17.
24. Behroozi A, Rahbar M, Yousefi JV. Frequency of extended spectrum beta-lactamase (ESBLs) producing
Escherichia coli and Klebseilla pneumoniae isolated
from urine in an Iranian 1000 – bed tertiary care hospital. Afr. J. Microb. Res. 2010; 4: 881-884.
25. Taneja N, Rao P, Arora J, Dogra A. Occurrence of ESBL and Amp-C β-lactamases and susceptibility to newer antimicrobial agents in complicated UTI. Indian J
Med Res; 2008; 127: 85-8.
26. Muratani T, Matsumoto T. Urinary tract infection
caused by fluoroquinolone – and cephem – resistant
Enterobacteriaceae. Intern. J. Antimicrob. Agent,
2006; 28S: S10-S13.
27. Lindback H, Lindbäck J, Sylvan S, Melhus A. Low frequency of antibiotic resistance among urine isolates of
Escherichia coli in the community, despite a major
hospital outbreak with Klebsiella pneumoniae producing CTX-M-15 in Uppsala County. Scand. J. Infec. Dis.
2010; 42: 243-248.
28. Bachir MF, Qazi JI, Ahmad N, Riaz S. Diversity of Urinary Tract Pathogens and Drug Resistant Isolates of
Escherichia coli in different age and gender Groups of
Pakistanis. Trop. J. Pharm. Res. 2008; 7: 1025-1031.
29. Mekki AH, Hassan AN and Dya. Extended spectrum
beta lactamases among multidrug resistant Escherichia coli and Klebsiella species causing urinary tract
infections in Khartoum Journal of Bacteriology Research 2010; Vol. 2 (3): pp. 18-21, 19-21.
30. Aliqourfard I and Nili NY. Antibiogram of Extended
Spectrum Beta-lactamase (ESBL) producing Escherichia coli and Klebsiella pneumonia isolated from Hospital Samples; Bangladesh J Med Microbiol; 2010; 04
(01): 32-36.
31. Ullah F, Malik SA and Ahmed J. Antibiotic susceptibility pattern and ESBL prevalence in nosocomial Escherichia coli from urinary tract infections in Pakistan
African Journal of Biotechnology 2009; Vol. 8 (16):
pp. 3921-3926.

Biomedica Vol. 29 (Apr. – Jun. 2013)

