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Abstract 

Background: A unique challenge for clinical microbiologists, clinicians, infection control professionals is to 

deal with extended-spectrum β-lactamase (ESBL) producing pathogens.  

Objectives: The study was aims to isolate ESBL producing bacteria from urine samples of Urinary Tract 

Infection (UTI)-patients and to analyses their phenotypic and genotypic characteristics. 

Methods: A total of 90 urine samples from UTI patients were collected from Enam Medical College Hospital 

and Gonoshastha Medical College Hospital, Savar, Dhaka, Bangladesh; between May-2012 to August-2012. A 

total 75gram negative isolates were retrieved and screened for ESBL production by the Double Disk Diffusion 

Synergy Test (DDST). Isolates with ESBL phenotype were further characterised by antibiotic susceptibility 

testing, PCR and sequencing of β-lactamase genes.  

Results: Cultural and biochemical assay combined with 16S rRNA gene based phylogenetic identification 

confirmed that Escherichia spp. were predominant pathogens associate with UTI (41%), and the rest were 

distributed within the genus Enterobacter spp. 26%, Klebsiella spp. 21%, and Pseudomonas spp.10%. Total 31 

isolates were phenotypically confirmed as ESBLs through DDST. The multidrug resistant (MDR) and ESBL 

producing bacteria showed high resistance to cefotaxime (96%), cefixime (90%) and imipenem (32%). PCR 

reaction was carried out targeting the genes blaTEM, blaCTX. Dominant ESBL class was CTX-M (65%) followed 

by TEM (52%). All ESBL isolates except 7 possesses multiple plasmids indicating possibility of both 

chromosomal and plasmid inheritance of ESBLs.  

Conclusions: This study shows a high prevalence of ESBL producing MDR in UTI patients among these two 

hospitals of Bangladesh indicating the necessity of alternative therapeutic intervention. 
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Introduction  

Antibiotics of β-lactam group have been most 

widely used in infection management due to its 

effectiveness on a broad range of microorganisms. 

In Bangladesh, β-lactam antibiotics are frequently 

used drugs and are often sold without a physician’s 

prescription.1  

This indiscriminate and inappropriate use of 

antibiotics results alarming situation like the 

progressive loss of susceptibility towards β-lactam 

antibiotics in the treatment of a wide range of 

clinical conditions.2-4 The production of β lactamases 

is an important mechanism of resistance to β-lactam 

antibiotics especially in gram negative bacteria. 

From many years, extended-spectrum β lactamases 

(ESBLs) have been contributing to the dramatic 

increase in resistance to new generation β-lactam 

agents throughout the world.5-7 

Urinary tract infections (UTIs) have been reported to 

affect up to 150 million individuals annually 

worldwide.8 Escherichia coli are the most common 

cause of UTIs in women and because of its high 
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incidence, have been studied during numerous 

epidemiological studies.9 UTIs are commonly found 

in adult women and reports of high incidents of 

community acquired UTIs are available from Asia 

Pacific, Denmark, Japan, India, Russia, and the 

USA.10-12  

According to the proposal by European Centre for 

Disease Prevention and Control (ECDC) and the 

Centers for Disease Control and Prevention (CDC), 

multidrug-resistant (MDR) is defined as non-

susceptibility to at least one agent in three or more 

antimicrobial categories; otherwise extensively 

drug-resistant (XDR) is defined as non-susceptibility 

to at least one agent in all but two or fewer 

antimicrobial categories (i.e. bacterial isolates 

remain susceptible to only one or two categories). 

Pandrug-resistant (PDR) is defined as non-

susceptibility to all agents in all antimicrobial 

categories (i.e. no agents tested as susceptible for 

that organism).13 In Bangladesh, UTI is both 

community and hospital acquired. The emergence of 

MDR strains in UTI patients from earlier of this 

decade has imposed a threat of epidemiology all 

over the world.14-16 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.17  

ESBL-producing organisms are frequently 

associated with UTIs.18 The emergence of ESBL 

producing organisms including Enterobacteriaceae 

in UTI patient causes problem in treatment which 

may result serious obstacles. In Bangladesh, high 

percentage of ESBL strains from common Gram-

negative urinary pathogens along with MDR and 

transferable drug resistance properties have been 

isolated from UTI patients.19-21 Despite few reports 

in the presence of ESBLs in UTI patients of 

Bangladesh, their genotypic trait is still unknown 

and there is still need of comprehensive 

characterization of ESBL genotypes of UTI origin in 

Bangladesh. Therefore, the present study was 

undertaken to determine the prevalence, molecular 

characteristics and phylogenetic correlations of 

ESBLs of UTI origin in Bangladesh. 

 

Material and Methods 

Study design and study subjects: This study was 

designed to identify the ESBL positive pathogens 

from UTI patients. All the procedures including; 

sample collection, cultural, biochemical and 

molecular identifications, antibiotic susceptibility 

testing, phenotypical and genotypical identification 

of ESBL producers and phylogenetical analysis of 

ESBL positive isolates were performed by following 

the standard international protocols. 

In total, 90 urine samples were collected from 

patients with an age range of >1-above 60 years, 

who had clinical symptoms of UTI from two 

hospitals of Savar, Dhaka: Enam Medical College 

and Hospital (EMCH) and Gonoshastha Medical 

College and Hospital (GMCH). A total of 85 urine 

samples were collected from EMCH during June to 

August 2012 and 5 urine samples were collected 

from GMCH during July 2012 to September 2012. 

Five urine samples were collected from EMCH as 

negative control from UTI non infected persons.  

Urine sample collection and sample preparation: 

UTI patients delivered their urine samples into the 

respective hospital laboratory according to their 

prescription. Most urine specimens were obtained 

from adult patients via the clean-catch midstream 

technique.22 Early morning urine was preferred. The 

samples refrigerated at 4°C until processing. A list 

of patient’s information such as name, age, sex etc 

was collected from hospital record book. UTI 

samples from EMCH and GMCH were designated 

as E and G, respectively followed by isolate number 

(ex: E1, G1). In each study, urine specimens were 

plated for microbial growth within 2 hours after 

collection. All the further test methods including 

cultural, molecular and bioinformatics were 

performed at Microbial Genetics and Bioinformatics 

Laboratory in Department of Microbiology, 

University of Dhaka, Bangladesh. 

Isolation and Identification: Cultural and 

biochemical tests were performed to isolate bacterial 

strains from urine samples. The undiluted samples 

were spread onto Nutrient Agar (NA) and 

MacConkey Agar (MA) (Oxoid Ltd., Hampshire, 
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UK) plates and incubated at 37°C for 24 hours. 

Control urine samples from healthy adult were also 

inoculated onto both NA and MA plates. 

A series of standard biochemical tests including 

Kliglar Iron Agar (KIA) test, Indole test, Methyl red 

test, Vogges Proskaur test, Citrate test were 

performed to identify the bacteria of interest.23 

Phenotypic Detection of ESBL-Double Disk 

Diffusion Synergy Test (DDST): DDST was 

performed to determine the phenotypic ESBL 

production of all 75 isolates from urine samples of 

UTI patients.24 The discs used in this study included 

ceftazidime (CAZ) 30 μg, ceftriaxone (CRO) 30 μg, 

cefotaxime (CTX) 30 μg, amoxycillin/clavulanic 

acid (AM/CLA) 30 μg including 10 μg CLA and 

aztreonam (AZT) 30 μg. The turbidity of test 

inoculums was matched to 0.5 Optical Density (OD) 

and was spread on Muller-Hinton Agar (MHA) 

(Oxoid, UK) using a sterile cotton swab. An 

AM/CLA (20 µg- 10 µg) disc was placed on the 

center of the plate as a disc of augmenting. Then 

discs of CAZ (30 μg), CRO (30 μg), CTX (30 μg) 

and AZT (30 μg) were kept around it in such a way 

that each disc was at distance ranging between 15 

and 20 mm from the augmenting disc (center to 

center). After 24 hours of incubation at 37°C, band 

formation between the central AM/CLA disc and 

any other disc was considered ESBL positive.  

Boronic acid disk potentiating test: Boronic Acid 

(BA) Disk Potentiating test requires a disk 

placement pattern to differentiate the ESBL and 

AmpC β- lactamase producing Enterobacteriaceae.25 

The test uses CTX, CTX plus CA, CTX plus boronic 

acid (CTX/BA) and CTX plus CA with BA, 

cefepime (FEP) and FEP with CA disk test, in a 

single plate with imipenem (IMP) at the center. 

Briefly, 5 μl of the freshly prepared CA (2 g/l of 

PBS at pH 6); was added to CTX (30 μg), CAZ (30 

μg), and FEP (30 μg) disks. Then 5 μl of a 3-

aminophenyl boronic acid (BA; Sigma Aldrich, 

India) stock solution (60 g/l of DMSO) was added to 

CTX and CAZ disks with or without CA and also to 

the FEP disk. The final concentration of BA and CA 

on the disks was 300 μg and 10 μg, respectively. The 

disks were allowed to dry for 60 min and used 

immediately. A lawn of test organism was made on 

the MHA after adjusting the inoculum to 0.5 

McFarland unit and incubated at 35ºC for 18-24 

hours in ambient air. This individual test can 

differentiate among five different groups such as: (a) 

Pure ESBL (b) Pure AmpC producers (c) Pure 

AmpC-ESBL producers (d) Inducible AmpC 

producers and (e) Isolates harboring no enzymes. 

Antibiotic susceptibility testing: All phenotypic 

ESBL isolates were detected in vitro by using the 

standardized agar-disc-diffusion method of Kirbey-

Bauer.26 Fourteen different commercially available 

antibiotic discs (Oxoid, Basingstoke, United 

Kingdom) belonging to 9 individual groups of 

antibiotics and MHA plate were used for the test. 

The zone diameter for individual antimicrobial 

agents was measured and then translated into 

sensitive, moderate or resistant categories according 

to the interpretation of CLSI. According to the 

guideline of European Centre for Disease Prevention 

and Control (ECDC) and the Centers for Disease 

Control and Prevention (CDC), MDR pathogens 

were selected for further analysis.13 

PCR Detection of ESBL Specific Genes and 

Sequence Analysis: All the phenotypically ESBL 

positive MDR isolates were selected for detailed 

molecular analysis. Total DNA from the isolates 

were prepared by boiled DNA method to use as 

template DNA for PCR. PCRs using primers 

specific for antibiotic resistance genes such as 

blaTEM, and blaCTX-M were carried out using a 

thermal cycler (Biometra, Germany). The PCR 

reactions were carried out according to the published 

protocol for blaTEM and blaCTX.
27,28 Purified PCR 

products were sequenced on an ABI sequencer (ABI 

Prism 3130 Genetic Analyzer, USA). Full length 

sequences (858 bp for blaTEM, and 593 bp for blaCTX-

M) were assembled into full length sequence using 

the SeqMan Genome Assembler (DNA star, USA) 

and compared to the GenBank database of the 

National Center for Biotechnology Information 

(NCBI) (http://www.ncbi.nlm.nih.gov/GenBank) by 

means of the Basic Local Alignment Search Tool 

(BLAST) to identify close phylogenetic relatives. 
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Multiple sequence alignment of the retrieved 

reference sequences from NCBI was performed with 

the ClustalW software and was exported to the 

Molecular Evolutionary Genetics Analysis (MEGA) 

program for phylogenetic tree construction using the 

Neighbor joining algorithm selecting 1000 bootstrap 

replication.29,30 

Plasmid DNA Analysis: Plasmid DNA of ESBL 

specific gene positive isolates was extracted using 

Wizard®PlusMinipreps plasmid DNA Purification 

kit (Promega, USA). Isolated plasmid DNA was 

separated in 0.8% agarose gel (ethidium bromide 

added) in a Tris-Acetate- EDTA (TAE) buffer and 

photograph was taken using GelDoc (AlphaImager, 

USA). Escherichia coliV517 plasmid was used as 

control and marker plasmid DNA.  

16S rRNA Gene Sequencing and Identification: The 

16S rRNA gene of representative ESBL isolates 

belonging to each morphological group was 

amplified using primers 27F and 1492R.31 The 

purified products were further used for sequencing 

and phylogenetic analysis as same as the protocol 

used in case of ESBL genes.  

Ethical clearance was obtained from the Ethical 

Committee of Faculty of Biological Science, 

University of Dhaka, Bangladesh. 

Results 

Age and Sex Distribution of Patients: Among 90 

UTI patients, 56% (53 out of 90) were female and 

46% (36 out of 90) were male (figure 1 a). 

From EMCH, 46 Urine samples were collected from 

female and 39 samples were collected from male 

patients whereas from GMCH, 4 samples were 

collected from female and 1 from male patient. The 

patients were additionally categorized into four 

different age groups; as such, >1 to 20, 21 to 40, 41 

to 60 and 61 to > 80. Among these age groups 21 to 

40 age group was more prevalent in causing UTI 

among patients (figure 1 b). 

 

 

 

Figure 1: UTI patient’s history from both hospitals- EMCH and 

GMCH (a) Diagrammatic presentation of patient’s gender; (b) Age 

group distribution of UTI among patients. 

Isolation and identification of microorganisms: Each 

of the urine samples showed single colony type in 

case of both NA and MA media. Among 85 samples 

from EMCH, 70 were culture positive on NA plates 

whereas all of the 5 urine samples of GMCH were 

culture positive on NA. The 5 control samples 

showed no growth on both NA and MA plates. The 

isolates were gram negatives and were classified into 

four morphogroups according to the colony 

characteristics on MA media: i) moderate pink with 

dark ring ii) light pink with glossy texture iii. pink, 

dry with small shape and iv. pale, circular and glossy 

texture (Supplementary figure 1). Isolates of four 

morphogroups were presumptively identified 

through standard biochemical tests. According to the 

biochemical results of 75 isolates of UTI origin from 

MA plates, 41% (31 out of 75) were Escherichia 

spp., 26% (20 out of 75) were Enterobacter spp. and 

21% (16 out of 75) were Klebsiella spp. . 10% (8 out 

of 75) of all isolates were non enterobacter which 

are primarily identified as Pseudomonas spp. 

Figure 2: Distinguished patterns of Double Disk Diffusion Test (DDST) of 

ESBL positive UTI isolates. Representative isolates are: (A) E81; (B) G5; (C) 

E57. (CTX-Cefotaxime, CAZ- Ceftazidime, CRO- Ceftriaxone, AZT- 

Azithromycine, AM/CLA- Amoxycillin/Clavulanic acid) 



Sultana M et al   β-Lactamase Producing Bacteria and UTI  

 
Bangladesh Med Res Counc Bull 2019; 45:23-33  27 

Isolation of ESBL producing organisms: A total of 

75 isolates from 75 culture positive UTI samples 

from NA and MA plates, were subjected to DDST 

disk diffusion test. Among them, 31 isolates showed 

phenotypic ESBL production pattern (figure 2, table 

I).  

ESBL producing isolates showed three patterns. as 

well: (a) isolates resistant to CAZ, CRO, CTX, and 

AZT showing tunneling of zone of inhibition 

towards AM/CLA (b) isolates resistant to CTX and 

CRO tunneled towards AM/CLA and (c) isolates 

resistant to CTX, CRO, and AM/CLA. (figure: 2, 

table I) 

BA Disk Potentiating Test was done on randomly 

selected 25 isolates from four morphogroups of 

ESBL positive organisms that showed positive result 

in DDST (table I). According to BA disk 

potentiating assay, isolates have been categorized 

into five different groups including pure ESBL and 

pure AmpC producers. 

Among 25 isolates 9 isolates were selected as pure 

ESBL producing (E30, E36, E37, E56, E59, E61, 

E79, G4, G5); 2 isolates were pure AmpC producing 

(E16, G3); 5 isolates were AmpC- ESBL producers 

(E40, E41, E42, E57, E60); 3 isolates (E13, E64, 

G2) were selected as Inducible AmpC- producing 

isolates showing the inhibition of cephalosporin 

blunting after the addition of BA and another 6 

isolates were considered as isolates without 

harboring any type of enzymes as did not show any 

characteristic tunneling with augmenting zone (E14, 

E17, E62, E80, E81, E83).   
 

 

Table I: Four morphological groups of ESBL isolates showing variations in their antibiotic resistance pattern and genotyping of 

β-lactamases genes (blaTEM and blaCTX-M). 
 

Source 

morphological 

groups of UTI 

ESBLs 

 

Isolate ID 

 

Antibiotic resistance pattern 

 

blatem 

(853 bp) 

blactx-

M 

(593 

bp) 

Phylogenetically 

related organisms 

Gr. I; 

Moderate, pink 

surrounding 

dark ring, 

circular, entire, 

matt, flat 

E8 CIP, C, N, TET, CFM, CTX, CRO, CAZ, AZT  - + 

G4, G5, E19, E61, E36, 

E40, G3: 

Escherichia sp. 

E10 CIP, N, CFM,  CTX, CRO, CAZ, AZT  - + 

E14 CIP,AZT, TET, CFM,  CTX, CRO, CAZ, AZT  - + 

E30 AM, CIP, C, IMP,AZM, LEV,  CTX, CRO, CAZ, AZT - - 

E36 AM, AMP, CIP, AZT, C, N, TET, CFM, IMP, AZM, LEV,  CTX, CRO, CAZ + + 

E19 AMP, CIP, AZT, CFM, AZM, LEV, CTX, CRO + + 

E40 AM, AMP, CIP, AZT, C, N, TET, CFM, IMP, AZM, LEV, CTX, CRO, CAZ + + 

E61 AM, AMP, CIP, AZT, C, N, TET, CFM, IMP, AZM, LEV,  CTX, CRO, CAZ + + 

G4 CIP, C, N, TET, CFM, CTX, CRO + + 

G5 AM, CIP, C, N, TET, CFM, CTX, CRO + + 

E60 AMP, CIP, N, TET, AZM + + 

G2 AM, AMP, CIP, N, TET, CFM, AZM,  CTX, CRO, CAZ, AZT - - 

G3 AM, AMP, CIP, C, N, TET, CFM,  CTX, CRO, CAZ, AZT - + 

Gr.  II; 

Moderate, light 

pink, circular, 

convex, glossy 

E37 AM, AMP,  TET, CFM,  CTX, CRO, CAZ, AZT + + 

E37 

Klebsiella sp. 

E42 AM, AMP, CIP, C, N, TET, CFM, IMP, CTX, CRO + + 

E64 AM, AMP, CIP, AZT, C, N, TET, CFM, IMP, AZM, LEV,  CTX, CRO, CAZ + + 

E80 AM, AMP, CIP,  C, CFM,  CTX, CRO, CAZ, AZT - - 

Gr.  III; Small, 

pink, oval, 

raised, dry 

E9 C, N, TET, CFM, AZT, CTX, CRO - + 

E78 

Enterobacter 

hormacchei 

E13 AM, CIP, C, CFM, TET, N, LEV, CTX, CRO - + 

E16 CIP, CFM, TET, AZM, CTX, CRO + - 

E17 CIP, AMP, LEV, AZM, CFM, CTX, CRO - - 

E41 AM, CIP, AMP, IMP, CFM,  CTX, CRO, CAZ, AZT   + + 

E62 AM,CIP, AMP, N, TET, CTX, CRO - - 

E74 AM, CIP, N, IMP, TET, AMP, CFM, CTX, CRO - - 

E78 AM, CIP, N, IMP, TET, CFM, CTX, CRO - - 

E83 CIP, AMP, TET, CFM, CTX, CRO - - 

E56 AMP, CIP, CFM, , CTX, CRO + + 

E59 AMP, CIP, AZT, CFM, TET, CTX, CRO + + 

Gr.  IV;Small, 

pale, irregular, 

glossy 

E57 AM, CIP, AZM, C, N, IMP, TET, AMP, AZT, LEV, CFM, CTX, CRO + + E57 

Pseudomonas 

aerugenosa 

E79 AM, CIP, TET, CFM,  CTX, CRO, CAZ, AZT - - 

E81 AM, CIP, C, TET, AMP, CFM,  CTX, CRO, CAZ, AZT + - 
 

a. Amoxycillin (AM), Ampicillin (AMP), Azithromycin (AZM), Aztreonam (AZT), Cirpofloxacin (CIP), Levofloxacin (LEV), 

Chloramphenicle (C), Cefotaxime (CTX), Ceftazidime (CAZ), Ceftriaxone (CRO), Cefixime (CFM), Imipenem (IMP), 

Nitrofuran (N), Tetracycline (TET) 

b.*bold isolates were selected for boronic acid disk potentiation assay 
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Figure 3: Phylogenetic placement of β lactamase genes (blaTEM and blaCTX-M). 

 

Figure 4: Phylogenetic placement of 16S rRNA gene sequences of ESBL positive isolates. 
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Antibiotic susceptibility pattern of ESBL 

morphological groups: Within the morphogroups of 

UTI isolates, Group I contain 13 ESBL positive 

isolates among which 12 were Ciprofloxacin (CIP), 

whereas most of the isolates were resistant to 

Amoxycillin (AM) and Cefixime (CFM). Many 

isolates were resistant to Tetracycline (TET) and 

Nitrofuran (N). Group II contained 4 DDST positive 

isolates (E19, E61, E64, E80) (table I) and showed 

resistance to Ampicillin (AMP), CIP and CFM. 

Among the four isolates, 3 were resistant to AM and 

Chloramphenicle (C) except E19. Furthermore, 

except isolate E80, all others were resistant to 

Levofloxacin (LEV). All four of them were resistant 

to Aztreonam (AZT). Group III included 11 isolates 

and showed resistant to CIP, CFM and AM. Group 

IV contain 3 isolates, (E57, E79, and E81), all of 

them were resistant to CIP, AM, Cefotaxime (CTX), 

CRO, CFM, AZT, and TET (table I). All the isolates 

have shown resistance to at least 5 types of antibiotic 

to more than 10 types of antibiotic. More than 90% 

isolates showed resistance against CTX, CRO, CIP 

and CFM. Azithromycin, IMP and LEV showed to 

be comparatively better antibiotic against the 

uropathogens. 

Analysis of ESBL genes: The prevalent ESBL 

genotype was blaCTX-M type, 65% (20/31) of among 

the total isolates (table I). The frequency of blaTEM 

genotype was 52% (16/31); 35% of the isolates 

(11/31) had both blaTEM and blaCTX-M genes (table I). 

Sequencing and homology search using Gen Bank 

database of the ESBL specific blaTEM and blaCTX-M 

genes showed that all TEM-1 positive isolates were 

100% similar to TEM1 enzyme of Escherichia coli 

TEM-1 (ADB904061). All CTX positive isolates 

except G5 (UTI) showed 100% similarity with 

Escherichia coli CTX-M-15 (ACG58887). Only one 

isolate G5 of UTI sample showed 100% similarity 

with CTX-M-9 enzyme of Enterobacter cloacae 

(AAZ30046) (figure III). Accession number of 

NCBI submitted ESBL-TEM positive isolates are 

KJ544241-46 and ESBL- CTX positive isolates are 

KJ544227-32. 

Plasmid profiling: Among the 31 ESBL positive 

MDR isolates, 7 of them were plasmid free. They 

included: E30, E56, E60 (morphogroup I), E19 

(morphogroup II), E83 (morphogroup III), E57 and 

E81 (morphogroup IV) (Supplementary table I, 

Supplementary figure 1). Large plasmids above the 

chromosomal range were found in the isolates E37 

and E40.The rest of the isolates showed multiple 

plasmid bands ranging from around 6kb to less than 

1kb. Most of the plasmids belong in the size range of 

3kb to 4kb. 

16S rRNA Gene Identification of ESBL Positive 

Isolates: 16S rRNA gene sequences of isolates G4, 

G5, E19, E61, E36, E40 and G3 of morphogroup I 

was closely related to Escherichia coli whereas 

isolates E37 from group II were clustered with 

Klebsiella sp. E78 from group III and E57 from 

group IV were closely related to Enterobacter sp. 

and Pseudomonas sp., respectively (figure 4). 

Accession number of NCBI submitted 16s rRNA 

gene sequences of UTI isolates are KJ544199-207. 

Discussion 

Gram-negative bacilli especially E. coli and K. 

pneumonia carrying ESBL enzyme are considered as 

serious pathogens in patients of UTI worldwide.32 

Trimethoprim/sulfamethoxazole, ciprofloxacin, 

cephalosporins, semi-synthetic penicillin with or 

without inhibitors, nitrofurantoin and fosfomycin are 

the most commonly used antibacterial drugs in the 

treatment of community-acquired UTIs.33 The 

extensive use of antibiotics and switching to newer 

antibiotics to treat UTI patients is alarmingly 

increasing, especially in countries like Bangladesh. 

The present study is an endeavor on the isolation and 

characterization of MDR- ESBL producing Gram 

negative bacteria, especially Enterobacteriaceae 

from urine samples of UTI patients in a specific area 

of Dhaka region in Bangladesh. 

In this study, total 90 urine samples from UTI 

patients were collected from two different hospitals, 

EMCH and GMCH located in Savar, Dhaka of 

which majority of the patients were female (56%) 

with adult age group (21-40 years). This observation 

was similar to other reports in India and Pakistan 

respectively.35-36 
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MDR is a major problem in the management of UTI 

patients.26 Since MDR- ESBL producing 

Enterobacteriaceae was the primary focus of the 

study, the isolates were confirmed through 

inoculating onto MA plate. 

Among the isolates, E coli is more prevalent (41%) 

than other organisms which are in agreement with 

findings done at Mymensingh Medical College 

during time period from July 2007 to June 2008.37 

Again, Klebsiella spp. was found to be 21% and 

other Enterobacter spp. was 26% among total 

isolates. Pseudomonas spp. was about 10% among 

total isolated organisms. 

Gram negative isolates of UTI origin were selected 

for detection of ESBL production by conventional 

DDST and BA Disk Potentiating Test to 

differentiate ESBL and AmpC- ESBLs. With DDST, 

36% (31 among 85) of the isolates were ESBL 

producers. Among ESBL producers, highest 

percentage were among Escherichia spp. (41%, 13 

out of 31), then 35% ESBL producers were among 

Enterobacter spp. and then 13% of the ESBL 

producing isolates were Klebsiella spp. Among 31 

ESBL producers 3 isolates were screened as non- 

enterobacteriaceae Pseudomonas spp. (10%). 

The dominant genotype of ESBL among the two 

ESBL coding genes (blaTEM and blaCTX-M), were 

detected to be CTX-M type (65%) followed by TEM 

genotype (52%) (table I). Phylogenetically, it was 

observed that TEM-1 and CTX-M-15 types were 

predominant in Bangladesh samples (figure 3). In 

India, CTX-M-15 genotype was also reported to be 

dominant within E. coli (75%) and Klebsiella spp. 

(73%).38 The dominance or co-dominance of CTX-

M gene within the isolates may be due to overuse of 

CRO or due to fecal carriage and transfer gene by 

horizontal transmission.38 

Among the total 31 ESBL positive isolates, 25 of 

them were randomly selected from 3 DDST patterns 

which were subjected to BA potentiating test. 

According to their disk layout pattern in BA 

potentiating test, 9 of them were detected as pure 

ESBL and 2 isolates showed result as pure AmpC 

producers whereas 5 of them were AmpC-ESBL 

producing organisms. 3 of them were inducible 

AmpC-producing isolate showing the inhibition of 

cephalosporin blunting after the addition of BA and 

6 isolates do not harbor any type of enzyme. 

MDR pattern of the ESBL isolates were determined 

with fourteen (14) different antibiotics of nine (9) 

different groups. Among these, 31 isolate 

(Approximately 100%) (27 from EMCH and 4 from 

GMCH) showed MDR properties. Highest 

percentage of resistance was observed against CTX 

(96%), whereas lowest percentage of resistance was 

found against LEV (29%); 93% of the isolates were 

resistant to CIP, 74% isolates were resistant to AMP 

and AZT and 32% of them were even IMP resistant. 

Among non enterobacteriaceae isolates resistance 

pattern was as high as Enterobacteriaceae. Among 

total 3 ESBL positive Pseudomonas isolates 1 were 

resistant to IMP and all of the isolates were also 

resistant to AMP, TET and CIP antibiotics. 

Noteworthy to mention that, a study was carried out 

by a group from our laboratory to determine the 

most frequently used antibiotics to UTI patients in 

the hospitals. It was observed that most frequently 

used antibiotics in the DMCH (Dhaka Medical 

College Hospital), CMCH (Chittagong Medical 

College Hospital) and EMCH were cephalosporin 

and fluoroquinolone groups of antibiotics followed 

by penicillin, gentamycin and TET. Among these, 

CFM within the cephalosporin and CIP within the 

fluoroquinolone groups were mostly used.  

The high prevalence of ESBL plus AmpC co-

production indicates the inappropriate use of 

extended spectrum cephalosporins. Antibiotic co-

resistance was high among ESBL, AmpC and co-

producers. (table I) This may be due to the fact that 

plasmids carrying these enzymes may carry co-

resistance genes for other antibiotics.39  

In the present study, most of the ESBL positive 

isolates harbor multiple numbers of plasmids, which 

strikes to the point that the multidrug resistant 

properties of the isolates might be plasmid borne 

(table I). Seven among 31 isolates, do not harbor 

plasmid, still they were found to be ESBL producers 

both phenotypically and genotypically, which leads 

to the conclusion that their ESBL properties might 

be chromosome borne.40 
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A mixed type of drug resistance mechanisms seem 

to operate in the isolates from UTI patients. So, the 

detection of the co-production of ESBL and AmpC 

is essential for effective antimicrobial therapy and 

enhanced infection control. Inhibitor based method 

such as BA disc potentiating test can be followed 

beside conventional DDST method to detect the 

pathogens producing ESBL and AmpC β-lactamase. 

Conclusion 

This study concludes that i) The UTI patients of our 

country harbor a large number of MDR Gram 

negative bacteria, among which the predominant 

species are Escherichia spp., Klebsiella spp., 

Enterobacter spp. and Pseudomonas spp. etc., ii) 

The MDR isolates frequently produce β-lactamase 

iii) ESBL properties of the isolates may be plasmid 

or chromosomal borne and iv) CTXM classes of β-

lactamase gene is prevalent within the UTI Gram 

negative isolates. 
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