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ABSTRACT

Aim: Urinary tract infections (UTIs) caused by Escherichia coli have become a significant
worldwide public health concern and the situation is now worsening by the ability of bacteria to
develop resistance to antimicrobial agents. The main aim of our study is to determine the probable
link of antibiotic resistance patterns with plasmid profile of E. coli isolates causing Urinary tract
infections (UTls).
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Study Design: The design of this study was to i) identify bacteria causing UTlIs, ii) investigate
antimicrobial susceptibility, iii) analyze plasmid profiling and iv) find possible link between of
antimicrobial susceptibility and plasmid profile.

Place and Duration of Study: Genetic Engineering and Biotechnology, Shahjalal University of
Science and Technology, Sylhet 3114, Bangladesh, from January 2011 to January 2015.

Methods: Urine samples were collected from 94 patients suspected with UTI. Bacterial isolates
from the infected urine samples were identified based on morphological, cultural and biochemical
characteristics. Antibiogram of bacterial isolates was performed by standard disc diffusion method.
Plasmid isolation of all E. coli isolates was done by mini alkalysis method. Plasmid profiling was
visualized following agarose gel electrophoresis.

Results: Fifty patients of them were infected with UTI. Among the 50 UTI positive patients, 29 were
infected with E. coli. All the E. coli isolates were resistant to amoxicillin and nalidixic acid. Overall
resistant phenotype of E. coli isolates to cefixime, ciprofloxacin, ceftriaxone and azithromycin was
68.96%, 65.51%, 55.17% and 47.5% respectively. However, imipenem and gentamicin were found
very effective as 96.55% and 82.75% of E. coli isolates were sensitive to these drugs, respectively.
Approximately 90% of the E. coli isolates were resistant to three or more antibiotics and were
defined as multidrug resistant (MDR). Plasmid profiling showed that multiple plasmids of different
sizes between 24.5 and 0.5 kb were present in most of the MDR E. coli isolates. However, no
plasmid was found in several MDR E. coli isolates.

Conclusion: Our data revealed that multidrug resistance pattern of E. coli isolates causing UTI
was very alarming in Bangladesh and might be plasmid-mediated in most cases and also
chromosomal DNA mediated in some cases.

Keywords: Antibiogram; MDR; plasmid profiling; UTI.

ABBREVIATIONS

AMX, Amoxicillin; ATCC, American Type Culture
Collection; AZM, Azithromycin, CFM, Cefixime;
CIP, Ciprofloxacin; CTR, Ceftriaxone; EMB,
Eosin-methylene blue; GN, Gentamicin; MDR,
Multi-Drug Resistant; NIT, Nitrofurantoin; OD,
Optical density; SXT, Sulphamethoxazole;
UTI, Urinary tract infection.

1. INTRODUCTION

Urinary tract infection (UTI) is an infection that
affects part of the urinary tract. Clinically, UTI is
the most frequently diagnosed bladder (cystitis)
and kidney (pyelonephritis) disorders [1]. The
term cystitis has been used to describe lower

UTI, which is characterized by a syndrome
involving dysuria, frequency, urgency and
occasionally suprapubic tenderness.

Pyelonephritis, an infection of the kidneys with
potential for bacteremia, clinically presents with
flank pain, fever, nausea, vomiting and malaise
[2]. Acute pyelonephritis is a severe acute
systemic infection caused by uropathogenic E.
coli clones with virulence genes clustered on
“pathogenicity islands” [3]. UTls reach up to 150
million cases annually worldwide [4]. It is the
most common in woman and accounts for
significant morbidity and mortality, and health
care costs [5-6].

The pathogens causing UTls are almost always
predictable, with Escherichia coli the primary
etiologic agent among both outpatients and
inpatients [7,8]. This organism is responsible for
up to 90% of all community-acquired and almost
50% of nosocomial UTls and it has clinical
importance due to its cosmopolitan nature and
ability to initiate, establish and cause various
kinds of infections [4,9]. Many other groups of
bacteria have also been implicated as causative
agents of UTIs such as Pseudomonas
aeruginosa, Klebsiella pneumonia, Proteus spp.
and Streptococcus spp [10,11].

The therapeutics used in the treatment of UTls,
involves a short course of antibacterial drugs
such as amoxicillin, cephalexin, clarithromycin,
ciprofloxacin, gentamicin, nalidixic acid,
nitrofurantoin, norfloxacin, tetracyclines,
sulphamethoxazole etc [12-17]. But problems
arise when bacterial species acquired resistance
against antibacterial drugs in course of infection.
Bacteria can acquire antibiotic resistance in the
presence of antibiotics through mutations,
transfer of plasmids from resistant bacteria
through conjugation, stimulation of the stress
response system, horizontal gene transfer,
transposition or by up taking extracellular DNA
from milieu [18-20]. There are a number of
reasons why bacterial resistance should be a
concern for physicians. First, resistant bacteria



are becoming common in healthcare institutions
[21]. Secondly, bacterial resistance often results
in treatment failure, which can have serious
consequences, especially in critically ill patients
[22].

Drug-resistant bacterial infections are on the rise
all over the world. Bacteria are adapting to the
commonly used antibacterial drugs and resistant
strains are developing through a process of
natural selection. The problem is exacerbated
by several factors, including abuse, underuse
or misuse of antimicrobials, poor patient
compliance, and poor quality of available drugs.
In Bangladesh, misuse of antibiotics is increasing
day by day due to availability of pharmacies and
increased prescribing rate of antibiotics by
physicians for pleasing the patients [23]. There
are many evidence of increasing antibiotic
resistance in Bangladesh resulting from misuse
of antibiotics [24,25] which leads to further
increased cost of treatment, adverse drug effects
and antibiotic  resistant  bacteria [26].
Consequently, antibiotic resistance or multidrug
resistance pattern of E. coli causing UTIs in
Bangladesh may vary from that in other
countries. From clinical urine samples, we herein
isolated and identified E. coli isolates and
analyzed their antibiogram to study the pattern of
antibiotic resistance or multidrug resistance of
these isolates causing the UTI. We further
performed their plasmid profiling to discuss the
correlation between antibiotic resistance and the
plasmids present in the isolates.

2. MATERIALS AND METHODS
2.1 Sample Collection

Midstream urine samples were collected in sterile
containers from 94 patients suspected with UTI
by physicians of three reputed medical college
hospitals and medical services at North East
region of Bangladesh. Patients were of different
ages of both sexes. At each time of collection,
precaution was taken to prevent cross-
contamination of the sample. Patients were
advised by the health care personnel to wash
their hands first and then the penis or vulva and
surrounding area four times, with front-to-back
strokes, using a new soapy sponge each time.
Each patient was also demonstrated how the
midstream urine sample would be collected.
Consent was obtained from each patient that
he/she had no hostility to use the urine samples
for research purpose. After collection, the urine
samples in an insulated foam box with ice were
transported immediately to the laboratory.
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Microbiological examinations were done as soon
as they arrived at the laboratory.

2.2 Isolation and Identification of E. coli
Isolates from Urine Samples

Urine specimens collected were cultured on
duplicate plates of nutrient agar (OXOID Limited,
Basingstoke, Hampshire, England) (1% peptone,
0.5% yeast extract, 0.5% NaCl and 1.5% agar;
pH 7.0), eosin methylene blue (EMB) agar
(OXOID Limited, Basingstoke, Hampshire,
England) (1% peptone, 1% lactose, 0.2%
KoHPO4, 0.04% Eosin Y, 0.0065% methylene
blue, and 1.5% agar; pH 7.2) and MacConkey
agar (OXOID Limited, Basingstoke, Hampshire,
England) (1.7% peptone, 0.3% proteose
peptone, 1% lactose, 0.5% NaCl, 0.15% bile
salts, 0.1x10°% crystal violet, 0.003% neutral
red, and 1.5% agar; pH 7.2) at 37°C for 18-24
hour. Bacterial isolates that produced green
metallic sheen with black center colonies on
EMB agar and red/pink colonies on MacConkey
agar plates were presumptively assumed as the
cultural characteristics of E. coli. These typical
colonies were further sub-cultured on EMB agar
to obtain pure culture of green metallic sheen
with black center colonies. The pure culture of
presumptive E. coli were sub-cultured on nutrient
agar and then in nutrient broth to preserve in -
80°C for further studies. Enterobacter aerogenes
is normally found on grains and plants but may
be found in human and animal feces [27]. E. coli
and E. aerogenes have close similarity in their
morphological and cultural characteristics. In
order to differentiate E. coli from E. aerogenes
and other Gram-negative bacteria that cause
UTls, the presumptive E. coli isolates were
subjected to further identification using Gram-
staining and some biochemical tests. In brief,
some of the biochemical tests used for
identification of the E. coli were IMViC (Indole,
Methyl Red,Voges-Proskauer and Citrate), triple
sugar iron (TSI) and lactose fermentation tests.
These biochemical tests were performed as
described by Cappuccino and Sherman [28] and
Bergey’s Manual of Systematic Bacteriology [29].

2.3 Analyses of Antimicrobial Suscep-
tibility of E. coli Isolates

Susceptibility of E. coli isolates to antimicrobial
agents was determined by the modified Kirby-
Bauer [30] disk diffusion method on Mullar-
Hinton agar (OXOID Limited, Basingstoke,
Hampshire, England) as recommended by
Clinical and Laboratory Standard Institute



Antimicrobial Susceptibility Testing [31]. E. coli
ATCC25922 was run in parallel to compare the
antibiotic susceptibility of E. coli isolates. Diluted
fresh broth cultures of E. coli isolates of
exponential growth phase with the same ODggg
were homogenously spread on Mullar-Hinton
agar plates. It was verified by viable growth
analysis that each cell suspension had similar
viable cell count. The liquid part of the cell
suspension on the plate was allowed to be
absorbed onto the media and the antibiotic disks
(antibiotics which are wusually prescribed in
Bangladesh for the UTI patients) were then
aseptically placed on the media. The disks were
pressed gently with sterile needle so that there
was good contact between the antibiotic discs
and the agar surface. The antimicrobial disks
(OXOID Limited, Basingstoke, Hampshire,
England) used in this study were amoxicillin
(AMX), azithromycin (AZM), cefixime (CFM),
ceftriaxone (CTR), ciprofloxacin (CIP),
gentamicin (GN), imipenem (IPM), nitrofurantion
(F), nalidixic acid (NA) and sulphamethoxazole
(SXT). The plates were incubated at 37°C
overnight. After incubation, the plates were
observed and the diameters of the zone of
complete inhibition were measured in mm. The
zone of inhibition was analyzed to determine the
pattern of antibiogram in accordance to the
manufacture’s instruction.

Purification  of

2.4 Extraction and

Plasmids

Plasmids were extracted by alkaline lysis method
[32] from 16 hour cultured cells of E. coli isolates
and E. coli ATCC25922. All the plasmids were
then subjected to electrophoresis onto 0.7%
agarose gel using standard protocol [33,34]. The
gels stained with ethidium bromide were
visualized and recorded on an Ultraviolet

Transilluminator (UVP, High Performance
transilluminater; USA and canon camera,
PowerShort A3200 IS). The number and

molecular sizes of the plasmid DNA were
determined on the basis of mobility through
agarose gel compared to that of the standard
DNA ladders (Genei Pvt. Ltd., Bangalore, India).

3. RESULTS

3.1 Isolation and ldentification of E. coli
Isolates Causing UTI

Cultural analysis of the 94 urine samples used in
this study revealed that 50 samples
(approximately 50%) were infected with
significant number of bacteria. All the samples
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that showed growth on nutrient agar revealed the
growth on EMB and MacConkey agar plates.
This result indicated that all 50 UTI patients
might be infected with Gram-negative bacteria
since EMB and MacConkey agar usually inhibits
the growth of Gram-positive bacteria. Among the
50 UTI positive patients, 19 (38.0%) were male
and 31 (62.0%) were female, indicating that
females are more infected than males. About 46
and 33% of the UTI positive patients were in age
between 61-80 and 41-60 years, respectively.
Rest of the UTI positive patients were at the age
of below 41 years. This result indicated that the
emergence of UTI raised with the increase in age
of the patient. When these bacterial isolates were
subjected to identification based on cultural
characteristics on EMB and MacConkey agar
plates and biochemical tests, E. coli were
identified in 29 UTI positive patients (58%). All
E. coli isolates produced small green metallic
sheen with black center colonies on EMB agar
and red or pink colonies on MacConkey agar
plates (Fig. 1). On EMB agar, although E. coli
usually produces green metallic sheen colonies,
E. aerogenes may rarely shows metallic sheen
[27]. However, E. aerogenes generally produces
large pinkish mucoid colonies and no other
bacteria causing UTI produce green metallic
sheen colonies. On MacConkey agar, Klebsiella
and E. aerogenes produce large mucoid pinkish
colonies, and Pseudomonas and Proteus that
may also cause UTlIs produce colorless colonies.
Bacterial isolates that were presumptively
identified as E. coli based on cultural
characteristics on EMB and MacConkey agar
were motile and Gram-negative, and were further
identified based on some biochemical
characteristics (Table 1). All these isolates could
produce indole from tryptophane in indole test
and sufficient acid from glucose in methyl red
test. In contrast, these isolates were unable to
produce acetylmethylcarbinol in a glucose
peptone medium in Voges-Proskauer test and to
utilize citrate as sole carbon source in citrate test.
Table 1 further showed that all the presumptive
E. coli isolates were positive for catalase and
triple sugars iodine tests but negative for oxidase
test. All of these biochemical tests supported the
notion that the 29 presumtive isolates were
E. coli.

3.2 Antibiogram of E. coli Isolates

To compare the antibiogram of E. coli isolates
with that of E. coli ATCC25922, disks of ten
antimicrobials which are usually prescribed for
UTI patients in Bangladesh were used. The zone
of inhibition produced by these antimicrobial



disks against E. coli ATCC25922 and E. coli
isolates (Fig. 2) were compared with the
standard clear zone diameters of these disks
against enterobacteriaceae (Table 2) [31].
However, the E. coli ATCC25922 strain was
sensitive to all the ten antimicrobial disks. In
contrast, 55.17%, 65.51%, 68.96%, 55.55% and
47.5% E. coli isolates were resistant to CTR,
CIP, CFM, SXT and AZM respectively. In
addition, all E. coli isolates were resistant to NA.
Analysis of antimicrobial resistance profiles
showed that all of the E. coli isolates were
resistant to more than one antibiotics and more
than 90% isolates were MDR (Table 4). MDR
was defined as resistance to three or more of the
antimicrobial agents tested. The majority of MDR
E. coli isolates were resistant to five or more
antimicrobial agents. Antibiogram analysis
showed that almost 97 and 83% of E. coli
isolates were sensitive to IPM and GN,
respectively. This result indicated that among the
ten antimicrobial agents used in this study, only
IPM and GN were the most successful drugs.

3.3 Plasmid Profiling of E. coli Isolates

Electrophoresis of extracted plasmid onto
agarose gel demonstrated that 26 of 29 E. coli
isolates (~90%) contained plasmid DNA (Fig. 3
and Table 4). Most of the isolates showed 1 to 8
plasmid bands with sizes ranging from 1.5 to
24.5 kb. The most common plasmid of 24.5 kb
was observed at least in 24 isolates. At least 10
E coli isolates harbored only the 24.5 kb plasmid.
Eight plasmid DNA bands were observed in
isolates 5, 15 and 29, and seven and five bands
were observed only in isolates 4 and 25,
respectively. Table 4 further showed that four
plasmid DNA bands were found in four isolates;
three bands in four isolates; and two bands in
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three isolates. However, no plasmid band was
observed in isolates 18, 23 and 27.

B

Fig. 1. Cultural characteristics of E. coli
isolates on MacConkey agar (A) and EMB
agar (B). A typical observation of a repeated
experiment (n=4) is shown

Fig. 2. Antibiotic susceptibility pattern of a E. coli isolate (A) and E. coli ATCC 25922 (B).
A typical antibiogram of three independent experiments is shown
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Table 1. Biochemical tests that were used for identification of E. coli isolates causing UTI
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Here, M, Motility; G, Gram test; MR, Methyl red test; VP,

Voge’s-Proskauer; TSI, Triple sugar iron; IT, Indole test; C,

Citrate test; Ca, Catalase test; O, Oxidase test. + and - indicate the positive and negative result of the test. E. coli
isolates were numbered serially according to sample codes

Table 2. Standard diameters for clear zone of

inhibition for Enterobacteriacea to determine

resistant, intermediate sensitive and sensitive
profiling [31]

Name of Zone diameter (mm)
the Resistant Intermediate Sensitive
antibiotics

AMX <13 14-17 218
IPM <13 14-15 216
AZM <13 14-17 218
CIP <15 16-20 221
NA <13 14-18 219
CTR <13 14-20 221
GN <12 13-14 215
F <14 15-16 217
SXT <10 11-15 216
CFM <15 16-18 219

3.4 Relation of Plasmid Profiling with
Antibiotic Resistance Pattern of
E. coli Isolates

Analysis of antibigrams of 29 E. coli isolates from
patients of UTIs has demonstrated that the rate
of resistance to AMX and NA is the highest
among the antimicrobial agents used in this
study. The 24.5 kb plasmid might be responsible
for AMX resistance since all E. coli isolates
harbored this plasmid and showed resistance to
AMX. However, this plasmid might also be
responsible for resistance to NA and other
antibiotics because at least 10 of 29 isolates
having only this plasmid DNA band were MDR
(Table 4). Isolates showing resistant to CIP
contained different sizes of plasmid DNA but a



plasmid ranging from 2.0 kb to 3.0 kb was found
frequently. Isolates resistant to CFM and CTR
had plasmids approximately ranging from 2.0 kb
to 15.0 kb. On the other hand, three isolates in
which no plasmid was observed were MDR.

4. DISCUSSION

Bacterial resistance to antibiotics is an
increasing-problem worldwide [35]. This study
was carried out to reveal the relationship
between antibiotic resistance and plasmid
profiles of E. coli isolates from different UTI
patients. Identification of the causative organism
and its susceptibility to antimicrobial agents is
important, so that proper drug can be chosen to
treat the patient in early stages of UTI [36].

Antibiotics used in the treatment of UTIs play an
important role. However, antibiotic resistance
which has been reported earlier [37,38] is
increasing day by day due to excessive use and
mal-administration of the antibiotics. We found
very high frequency of resistance to antimicrobial
agents normally used to treat UTI patients. It
clearly indicated very limited possibilities of using
these drugs in the treatment of UTI patients.
Resistance of E. coli isolates to AMX and NA
was so high (100%) that these should not be
recommended for empirical treatment of UTI.
Indeed, doctors in Bangladesh do not prescribe
AMX currently for patients with UTls. Third
generation cephalosporins are very effective
therapy and frequently used in the treatment of
UTIl patients. However, expression levels of
extended-spectram B-lactamases are reducing
the clinical utility of this class of antibiotics [39].
We herein observed considerable rate of
resistance to CFM and CTR (Table 3), which are
the therapeutics of UTls. This might be because
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of possible acquision of genes for third
generation cephalosporins [35]. E. coli isolates
from UTI patients were found not only resistant to
AMX and third generation cephalosporins but
also resistant to CIP (Table 3). This might be due
to emergence and spread of genes encoding
CTX-M -type B-lactamases (class A) and AmpC-
type B-lactamases (Class C) enzymes in these
isolates [40-41]. However, resistance pattern of
E. coli to IPM was only about 4%. This
antimicrobial agent is highly stable against -
lactamase and has an unusual property of
causing a post antibiotic effect on gram-negative
bacteria [42].

Approximately 90% of E. coli isolates from UTI
patients of the present study were MDR. In 2000,
only 7.1% MDR E. coli were reported in patients
of the USA [37], whereas in 2011, 77% MDR E.
coli were reported in patients in lran [43]
indicating rapid and threatening emergence of
antibiotic resistance in E. coli causing the UTI.
However, the emergence of MDR E. coli causing
UTlI may vary depending on geographical
locations, legislation for selling and practicing of
antibiotics and also the quality of them. About
82% of MDR E. coli isolates harbored multiple
plasmids of different sizes ranging from 24.5 to 3
kb. In these isolates, there might be a possible
correlation between antibiotic resistance and
number of plasmids (Table 4). These MDR E.
coli isolates might be potential causes of
infection due to potential reservoir of resistance
genes that could be transferred between strains
of the same or between different bacterial
species of UTI pathogens including
Pseudomonas, Klebsiella etc. by horizontal
evolution [44]. However, the number of plasmids
did not always correlated to the multidrug
resistance (Table 4). The possible reason might

Table 3. Antibiotics susceptibility pattern of E. coli isolates from urine samples of UTI patients

Antibiotics Concentr- Sensitivity pattern of isolated E. coli Sensitivity pattern of
ation (upg) isolates E. coli ATCC strain
%R %l %S %R %l %S
AMX 10 100 0.00 0.00 - - 100
IPM 10 3.44 0.0 96.55 - 100
AZM 15 47.5 27.5 25.0 - - 100
CIP 05 65.51 10.34 2414 - 100
CFM 05 68.96 13.80 17.24 - - 100
CTR 30 55.17 6.89 37.93 - - 100
GN 10 10.34 6.89 82.75 - - 100
NA 30 100 0.0 0.0 - - 100
F 300 60 30 10 - - 100
SXT 10 55.55 - 44.45 - - 100

Here, R, Resistance; I, Intermediate Sensitive and S, Sensitive
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Table 4. The correlation between antibiotic resistance and copy number of plasmid

E. coli Name of resistant antibiotics No. of Band sizes (kb)
isolates bands

01 CTR, CIP, AMX, CFM, AZM, NA, F 2 24.5,2

02 AMX, NA, F 1 245

03 AMX,NA, F, CFM 1 245

04 CTR, CIP, NA, AMX, CFM, F 7 245,7,6,5,4,2.8,1.8
05 CTR, CIP, AMX, CFM, NA, F 8 245,9,7,6.5,5.2,55,2.8,2.2
06 CTR, CIP, AMX, CFM, AZM, NA, F 4 20,3.8,3.2,28

07 AMX, CFM, NA 1 245

08 CTR, CIP, CFM, NA, AMX 4 15,5,3,2.8

09 CTR, CIP, AMX, NA, CFM, GN, AZM 1 24.5

10 AMX, NA, CFM 1 24.5

11 AMX, NA 2 245,16

12 CIP, AMX, NA 2 24.5,8.5

13 CTR, CIP, AMX,NA, CFM 4 245,7,2,1.7

14 AMX,NA, F 1 245

15 CTR, CIP, NA, AMX, CFM ,SXT 8 245,9,8,6.4,5.1,2.8,1.8
16 CTR, CIP, AMX, NA, CFM ,SXT, F 1 245

17 CIP, AMX, CFM, NA, F 3 245, 10,2

18 AMX, NA, F 0 No band found

19 CTR, CIP, AMX, CFM, NA 3 245,2.8,1.7

20 CIP, AMX, NA 3 245,51,2.8

21 CTR, CIP, AMX, CFM, NA 1 245

22 AMX, NA 4 2459.1,6,4

23 CTR, CIP, AMX, CFM, NA, F 0 No band found

24 CIP, AMX, NA, F 3 245,9,7

25 CTR, CIP, AMX, CFM,GN,NA 5 245,5,4.,2.8,2

26 CTR, AMX, CFM, GN, NA 1 245

27 CTR, AMX, CFM, NA, F 0 No band found

28 IPM,CTR,AMX,CFM,GN,CIP, NA 1 245

29 AMX, NA 8 24.5,15,9,6.6,5.5,4.5,3.5,2.8

Mol.
size
(kb)
245
15

M 02 05 07 11 12 14

- —

1516 18 20 22 23 24

26 29

—

Fig. 3. A representative electrogram on agarose gel of plasmid obtained from

E. coli isolates

The number above the agarose gel indicates the isolate number. M indicate DNA ladder with known molecular

be because of the presence of more than one
antibiotic resistant genes in one plasmid band or
one gene product might be responsible for

size of DNA fragment. The molecular size (kb) of the DNA ladder is indicated by arrows

resistance against three or more than three
antibiotics. However, it is necessary to identify
which plasmid is responsible for resistance



against a particular type of antibiotics or which
enzymes are expressed by the isolates for
antibiotic resistance property or multidrug
resistance property. Currently we are performing
research to find out the specific gene(s) in each
plasmid to elucidate the emergence of antibiotic
resistance or multidrug resistance property in E.
coli isolates causing UTls in Bangladesh. Again,
few strains were MDR without having any
plasmid. This result supports the notion that
drug resistance or multidrug resistance to
antimicrobials in some cases might also be
chromosomal DNA-mediated.

5. CONCLUSION

Plasmid profile analysis with antibiogram is very
important for differentiating MDR E. coli isolates.
The antimicrobial susceptibility and resistance
profile of all isolates in this study revealed that
IPM and GN possess the higher efficacy while
AMX and NA possess lower efficacy against E.
coli isolates. Plasmid profiling of all isolates
showed that the number of plasmids apparently
had no relationship with multidrug resistance in
all isolates as indicated by the observation that
some plasmidless strains were MDR. As
antibiotic resistance pattern in E. coli isolates are
continuously evolving, surveillance studies are
essential for safe and effective empiric therapy
as well as to avoid treatment failure in the
patients of UTI.
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