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ABSTRACT KEYWORDS
Resistance pattern was performed by the disc diffusion method for 320 Urinary tract infections;
urine specimens collected from urinary tract infection (UTI) patients. Plas- E. coli;
mid DNA from multi drug resistant (MDR) isolated E. coli strains was Multidrug-resistant (MDR)
tested for class 1 and 2 integrons by PCR compared to other isolated bacterig;
strains. E. coli was accounted for 58.75 % of al strains. Strains of E. coli Risk factors;
were 100% resistant to ampicillin, amoxicillin, cephalexin and chlorampheni- PCR.

col. All strains contained multiple number of plasmidsranged from 3 to 6
and appeared in 84% of E. coli strains. Int1 geneyielded aDNA fragment
of 1.9 kb upon amplification by PCR and represented in 56% of E. coli
isolates. The strong association observed between plasmid profiles and
drug resistance patterns suggest that plasmids have epidemiological sig-
nificance. A relatively high occurrence of class 1 integronsin E. coli strains
(54%) suggests a correl ation between the M DR behavior and the presence
of transferable el ements of these strains. | mipenem, gemifloxacin and gen-
tamicin could be used for initial therapy for MDR E. coli mediated UT]s.
Such studies are essential to determinethe current guidelinesfor empirical
therapy regimens which vary by location and helpful in the establishment
of effective infection control measures.
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INTRODUCTION lic health problemin termsof morbidity and hedlthcare

costg?. Escherichiacoli isone of the main causes of

Despitethewidespread bility of antibiotics, nosocomid infections, especidly in patientsinintensive

Urinary tractinfections(UTIs) remainthesecondmost  careunitsand themain cause of urinary tract pathogen

frequent community-acquired adultinfectionandthe  inthedeveloped world, accounting for 70-0% of un-
main causefor nosocomid infection™. Itisamgor pub-  complicated UTIS?.
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Antibioticsabusein treatment of UTIsisthemain
cause of multidrug-resistant organismsthat are com-
monly foundin UTIS4. Thefrequency resistanceof E.
coli to B-lactam is increased worldwide®. Duringthe
last decade, resistance of E. coli and other Enterobac-
teri aceae hascontinued to devel op, with decreasing sus-
ceptibility tofirst-lineagentssuch asampicillin, nitro-
furantoin, co-trimoxazole and more recently, the
fluoroquinolones such as ciprofloxacin and
levofloxacin®®. The European data showed that 30 to
50% of isolatesareresistant to amoxicillin™ and varies
between 6 and 17% to fluoroquinoloneswith progres-
sively increasing®. Theintroduction of quinolonesin
clinical practice hasbeen associated withanincreasing
incidenceof quinolone-resistant bacterid®. Recent deta
suggest that thefrequency resistance of E. coli to anti-
microbidsissteadily increesng®®. Themassiveuseand
inappropriate choice of antibioticsare considered the
most significant factorsfor the development of bacte-
rial resistanceto antimicrobia drugs™. Thereare sev-
erd factorsand abnormalitiesof UTlsthat interferewith
itsnatura resistancetoinfections. Thesefactorsinclude
sex and age'?, disease, hospitalization and obstruc-
tion™. Femal esare however believed to be more af -
fected than mal esexcept at the extremes of life4l.

Understanding the molecular mechanism of resis-
tance genes may contributeto the creation of new anti-
microbial strategiesaswell as some preventive mea
suresto stop further spreading of resistance determi-
nantsamong the pathogeng®®. Many resistant genes, in
bacteria genomesand in extra-chromosomal piecesof
DNA encodedifferent mechanismsof drug resistance™d.
Genemutations can spread from cell to cell by mobile
genetic elements such as plasmids, transposons and
bacteriophages. The drug resistance character ismost
often encoded on plasmids, which can easily betrans-
ferred among i solates. Plasmids may affect bacteria
virulence and antibiotic resi stanceand serveas epide-
miologica markerg7,

Integronsare naturaly efficient recombination and
expression systems abl e to capture genes as part of
genetic elements known as gene cassettes’®. Five
integrons classesrel ated to antibiotic resistance have
been described based on thehomol ogy of their integrase
genes®l. Class 1 integronsaremost commonly found
innosocomia and community environments, followed
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by class 2 integrons, other integrons classes being
scarcely reported to date. Class 1 integrons are asso-
ciated with lateral transfer of antibacterial resistance
genes. Drug resistant geneslocated onintegronslike
structuresare beingincreasingly reported worl dwide®.

Dataonantimicrobid resstancein Egypt areparse,
especidly for MDRE. coli strains. Thus, wesought to
detect theantimicrobia susceptibility of clinica E. coli
isolatesfrom UTlsat different hospitalsin Egypt. The
am of thisstudy wasto examinethe antimicrobia drug
res stance pattern and thefrequency of plasmidsaswell
astherelationship between antibiotic resistance, geno-
types, and plasmids carriage of the MDR E. coli iso-
latesin UTI patientsto determinerisk factors associ-
ated with thisdevel opment.

M aterialsand mthods
Sudy population

The study popul ation wasdrawn from patientsad-
mittedinAl-Husain (1), Qasr Elaine(Il) and Ain Shams
(111) University hospitalsin Cairo, Egypt. Three hun-
dred and twenty patientsclinicaly diagnosed ashaving
UTlIswereinvolved inthisstudy. They weremade up
of 157 (49.1%) malesand 163 (50.9%) femalesand
aged between 19-72 years. Patientswith thefollowing
criteriawere excluded: concomitant or prophylactic
antimicrobid trestment within 7 daysbeforethe study;
history of rena impairment (serum cregtinineabovethe
normal range); anatomic and functional urinary tract
abnormalities, for example, urinary tract obstruction,
known urolithiasis, urinary tract tumors, neurogenic
bladder disturbances, indwelling urinary cathetersor
stents; and patientswho did not givetheir informed
consent. No blood cultureswere obtained fromthe pa-
tients.

Samplecollection

Urine specimenswere collected from eligible pa-
tientsin early morning mid-stream using sterile, wide
mouthed glass bottleswith screw cap topsduring the
period between July and November (2009). Samples
werethen kept in anice-box until |aboratory analysis.
Thetimebetween sample collection and sampleanaly-
sisdid not exceed one hour.

Bacterial identification
Urine sampleswereinocul ated on nutrient, blood
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TABLE 1: Oligonucleotide primesused inthe PCR assay

Primer Oligoneuclectide sequence (5’ - 3%)
Int 1-F GGTCAAGGATCTGGATTTCG
Int 1-R ACATGCGTGTAAATCATCGTC
Int 2-F CACGGATATGCGACAAAAAGGT
Int 2-R GTAGCAAACGAGTGACGAAATG

and MacConkey agar plates and incubated at 37°C
for 18-24 h. Cultivation, isolation, andidentification of
isolatesfrom urine sampleswere performed using the
conventiona bacteriological methods. Theidentifica
tion of the E. coli strainswere confirmed according to
the standard method described by Koneman et al /2.

Antibiotic susceptibility testing

Bacteria susceptibility toantimicrobid agentswas
determined by the disk diffusion method using the
Kirby-Bauer method and asrecommended by Nationd
Committee for Clinical Laboratory Standards
(NCCLS). All discswere obtained from (Oxoid, En-
gland). Inoculumwasthendiluted tofina concentration
of (5-/10° CFU/ml) andinoculatedinto Mud ler-Hinton
agar (Difco, Detrait, Mich). Zonesof inhibitionof =18
mm were considered sengitive, 13-17mmintermediate
and < 13mm resistant. Significant bacterial infection
was defined asthe growth of >10° CFU/ml of asingle
gpeciescultured from urine. Confirmation of Extended
spectrum B-lactamases (ESBL ) -production was per-
formed usingthe E test (AB BIODISK, Solna, Swe-
den) method with an ESBL strip containing ceftazidime
with and without clavulanic acid and using NCCL S
guidelines. Quality control was performed concurrently
during theprocessing of specimensusngAmerican Type
Culture Callection (ATCC) strainsincluding Saphylo-
coccus aureus ATCC 25923, Enterococcusfaecalis
ATCC 29212, E. coli ATCC 35218, and P.
aeruginosaATCC 27853.

Analysisof plasmid DNA

Plasmid extraction procedurewas carried out ac-
cording to the methods described by 1sh-Horowitz and
Burke?. Plasmid DNA was separated by horizontal
electrophoresisin 1% agarose gelsin a Tris-borate
EDTA buffer a room temperatureat 100 volt (50 mA).
Gelswerestained with 0.5 ug/ml of ethidium bromide
for 30 min at room temperature. DNA bandswerevi-
sualized and photograph wastaken using adocumen-
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TABLE 2: Isolation of inpatient urinary isolates (n = 320) by
ageand gender in 3different hospitals

Males (%) Females (%)

Agerange
(years)

Total (%)
| 1 11 | I 1

<14 3(184) 0(00) 2(1.22) 1(064) 3(1.91) 9 (2.81)

( (

15-50 22(1350) 8(491) 21(12.88) 11(7.01) 24(1529) 8(5.10) 94(29.38)
(16. 19(

(

5164 27 (1656) 23 (14.11) 19(11.66) 30(19.11) 14(8.92) 21(13.38) 134(41.88)

>65  19(11.66) 14 (8.59) 5(3.07) 28(17.83) 7(446) 10(6.37) 83(25.94)

Total (%) 163 (50.9) 157 (49.1) 320 (100)

I, Al-Husain university hospital; 11, Qasr Elaine university hos-
pital; 11, Ain Shams university hospital

tationsysemwith UV translluminator. Plasmidspresent
instrainsE. coli PDK-9, R1and V517 were used as
molecular weight standard.

PCR amplification

Detection of class 1 and class 2 integronswasper-
formed by PCR. Theprimersused for detection of int1
andint2 genesby PCR method are presented in TABLE
1. A single colony of each isolate was suspended in
25ul of reaction mixer containing 2.5ul of 10x PCR,
1.5l of 50mM MgCI2, 2ul of 2.5mM dNTPR, 1ul of
primer (forward and reverse) together with 1 unit of
Tag DNA polymerase (5U/ul). Volume of thereaction
mixture was adjusted by adding filtered deionised wa
ter. PCR assays were performed in a DNA thermal
cycler (Perkin-Elmer Cetus, Emeryville, 480220/220
V. 50 Hz). Each PCR test used the same basi ¢ set-up:
94°C for 12 min followed by 30 cycles of 1 min at
94°C, 30 sec for annealing at (60°C), 2 minutes at 72°C
for dongationandfinal extendgonwasconducted a 72°C
for 10 min. A reagent blank, which contained all com-
ponents of the reaction mixture with the exception of
the bacteria, wasincluded in every PCR procedure.
ATCCE. coli 25922 strain was used as hegative con-
trol for all PCR. E. coli ur-31, and E. coli ur-60 were
used as positive controls for intl, int2 gene respec-
tively. Amplification productswere subjected to hori-
zontal gel electrophoresisin 1% agarosegel (typell,
Sigma, USA) in TBE (Tris-borate EDTA) buffer at
room temperature at 100 volt (50mA) for 1 h. DNA
bands were visualized by staining the gel with
ethidiumbromide (0.5ug/ml) for 30 min and photo-
graphed.

Satistical analysis
MDR wasdefined by resistanceto at least 3 of the
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TABLE 3: Total isolated pathogensisolated from UTIsfrom
the 320 patient

TABLE 4: Percentagesof susceptible(S), intermediate (1)
and resistant (R) E. coli strainsfrom UTIs

Number of % of

Organism Male Female |solates  total
E. coli 61 (32.45%) 127 (67.55%) 188  58.7¢
Klebsiella pneumoniae 32 (78.05%) 9 (21.95%) 41 12.81
Pseudomonas aeruginosa 28 (96.55%) 1 (3.45%) 29 9.06
Enterococcus spp. 9 (56.25%) 7 (43.75%) 16 5.00
Enterobacter cloacae 8 (72.73%) 3 (27.27%) 11 3.35
Proteus mirabilis 3(30.00%) 7 (70.00%) 10 3.13
Staphylococcus aureus 6 (66.67%) 3 (33.33%) 9 2.81
Citrobacter spp. 2 (50.00%) 2 (50.00%) 1.25
ggzﬁ;' 2 Z‘iaga“"e 1(50.00%) 1 (50.00%) 2 063
Staphylococcus saprophyticus 2 (100.00%) 0 (0.00%) 2 0.63
Enterobacter aerogenes 0(0.00%) 1 (100.00%) 1 0.31
Klebsiella spp. 1(100.00%) 0 (0.00%) 1 0.31
Streptococcus agalactiae 0(0.00%) 1 (100.00%) 1 0.31
Morganella morganii 1(100.00%) 0 (0.00%) 1 0.31
Serratia marcescens 0(0.00%) 1 (100.00%) 1 0.31
Providencia stuartii 1(100.00%) 0 (0.00%) 1 0.31
Acinetobacter baumannii 1(100.00%) 0 (0.00%) 1 0.31

used antimicrobid drugs. Susceptiblecontrolswereiso-
lates showing sensitivity to all of the aforementioned
drugs. All datawere analyzed with SPSS softwarefor
Windows, version 11.0 (SPSSInc., Chicago, IL). The
significance of differencesbetween resistance patterns
of E. coli isolatesfrom different hospitalswas deter-
mined usingthechi-squaretest. All pvaueswerebased
on 2-tailed testsof sgnificancewithp> 0.05isconsid-
ered satigticaly significant.

RESULTS

During thestudy period a320 urine specimenswere
collected from three different university hospitalsin
Cairo, Egypt. TABLE 2 showed thedistribution of uri-
nary isolates by ageand gender.

E. coli was isolated from 188 cases, of which
67.6% (n=127) werefrom femal e patientsand 32.4%
(n=61) werefrom ma e patients. Among thefemale
and male patients, respectively 56.0% (n = 75) and
52.1% (n = 25) cases bel onged to the age group >51
years. Thebacteriology of theinpatient urinary isolates
issummarizedin TABLE 3. E. coli represented 58.75
% of dl isolates. The other isolatesobtained wereKleb-
siella pneumoniae (12.81 %), Pseudomonas

BioTechnologqy —

o D”Z‘:‘ni"” E. coli isolates (n =188)
Antimicrobial agent (pg) Br*e?:;%c:)int soh) o) R %)

Ampicillin (10ug) <13 0(0) 0(0) 188 (100)
Ampicillin/sulbactam (10/10ug) <13 42 (22.34) 19 (10.11) 127 (67.06)
Amoxicillin (20pg) <13 0(0) 0(0) 188 (100)
Amoxicillin/clavulanate (20/10u.9) <13 77 (40.96) 25(13.30) 86 (45.74)
Cephalexin (30 pg) <14 0(0) 0(0) 188 (100)
Chloramphenicol (30ug) <12 0(0) 0(0) 188 (100)
Imipenem (10p0) <13 168 (89.36) 9 (4.79) 11(5.85)

Ciprofloxacin (5ug) <15 98 (52.13) 23(12.23) 67 (35.64)
Erythromycin (15ug) <13 58 (30.85 37(19.68) 93 (49.47)
Gentamicin (10ug) <12 101(53.72)  36(19.15) 51 (27.13)
Amikacin (30pg) <14 104 (55.32) 24 (1277) 60 (31.91)
Nalidixic acid (30pg) <13 87 (46.28) 30(1596) 71 (37.77)
Nitrofurantoin (300ug) <12 61 (32.45) 29 (1543) 98 (52.13)
Norfloxacin (5pg) <12 97 (51.60) 27(14.36) 64 (34.04)
Ofloxacin (5pg) <12 95 (50.53) 30(1596) 63 (3351)
Gemifloxacin (5ug) <15 112(59.57)  25(13.30) 51 (27.13)
Levofloxacin (5 pug) <12 99 (52.65) 32(17.02) 57 (30.32)
SMX/TMP (1.25/23.75 pg) <12 68 (36.17) 11(5.85) 131(69.68)
Tetracycline (30ug) <14 73(38.83) 34(18.09) 149(79.26)

* According to 2006 NCCL S guidelines

aeruginosa (9.06%), Enterococcus spp. (5.00%),
Enterobacter cloacae (3.35%), Proteus mirabilis
(3.13 %), Staphylococcus aureus (2.81%),
Citrobacter spp. (1.25%). No significant differences
in bacteriol ogy wereobtained between Al-Husain, Qasr
Elaineor Ain Shamsuniversity hospitas.

Antibioticresistancein E. coli isolates

TABLE 4 describesthe resistance to commonly
used antimicrobid sagaing urinary isolaesobtained from
threedifferent hospitalsin Cairo, Egypt. The percent-
age of susceptible, intermediate and resistant isolates
toeachantimicrobia agentisoutlinedin TABLE 4. For
the 188E. coli isolatesoveradl, resistanceto ampicillin
was (100% resistance), amoxicillin (100%), cephadexin
(100%) and chloramphenicol (100%), followed by
Tetracycline (79.3%), SMX/TMP(69.7%), ampicillir/
ulbactam (67.1%), erythromycin (49.5 %), amoxidilliny
clavulanate (45.7%), and to alesser extent to nalidixic
acid (37.8%), ciprofloxacin (35.6%) and norfloxacin
(34%). Themost effectivedrugsagainst E. coli were
imipenem, gemifloxacin, amikacin, gentamicin and
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Figurel: Plasmid profileof gandard strainsand M DR E.cali
clinical isolates. Lanes 1 and 12, standard plasmids from
E.coli V-517; lanes 2-11 and 13-19 are clinical isolates of
E.coli

levofloxacin. ResistancerateswerehigherinAl-Husain
and Qasr Elaine hospitals compared with Ain Shams
University hospita for al antimicrobia stested (P <
0.05).

Analyssof plasmid DNA and amplification of I ntl
geneby PCR

Plasmid DNAswereanalyzedinal resistant iso-
latesby agarosegel e ectrophoresiswhichreveded that
all thesesisolates contained multiple numbersof plas-
midrangingfrom1to5. Sizeof isolated plasmid DNAs
fromclinica isolateswas compared by standard plas-
mid fromthereferencestrain E. coli V517 (sizes, 54,
5.6,5.1,3.9,3.0,2.7,and 2.1 kb). Themigrationdis-
tances of DNA bands were measured directly from
photographs of thegels. Standard polynomial curves
weregenerated with thelogarithm of thereativemigra-
tion of DNAson the x axis and the logarithm of the
molecular sizeof standard plasmidsontheyaxiswith
theMicrosoft Excel program. Plasmid DNA wasfound
to be present in 86% E. coli isolates (Figure1). Ina
survey for the presence of class1integronintheiso-
lated MDR strainsmediating aurinary tract infection,
PCR amplification of Int1 genewasconducted for all
strains. Inal tested isolates, amplified Int1 gene ap-
peared as a DNA fragment of 1900 bp as expected.
PCR test reveded that 105 isolates out of 188 (56%0)
of MDRE. coli harboring Int1 gene (Figure 2). How-
ever, Int2 genewasabsent intested MDR E.coli iso-
lates (datanot shown).

DISCUSSION

Multi drug resistant bacteriaarenow aproblemin
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Figure2: PCR amplification of Intl geneamongM DR strains.
A fragment of 1.9kb wasdeveloped. Lanes: 1and 12, frag-
mentsof DNA standard (0.07-12.2 kbs, Roche, M annheim).
Lanes. 2intheupper pane, E. coli ur-31 asa positive contral
for Intlgene; Lane3intheupper pand, E. coli ATCC 25922
strain asapositivecontrol; Lanes4-9in theupper panel and
2-9inthelower one, PCR of Intlinthetested clinical isoltes.
3l of each samplewasanalyzed on 0.7% agar ose gel

hospitalized patientsthroughout theworld. The preva:
lenceof MDR among dlinicd isolatesvary greatly world
wideand in geographic areasand arerapidly changing
over time?¥, The occurrence of MDR producersin
urinary isolates of E.coli in our study wasfoundto be
higher than reported in USA, Canadd?, and Indid®!.
Thisstudy examined themicrobia spectrumof 320urine
specimenscollected from UTI patientsfromthreedif-
ferent hospitalsin Cairo, Egypt. Theresults showed
that E. coli was most frequent microorganism isol ated
from urine samples. Other investigatorsa so reported
that E. coli isthemost commonly isolated aerobic mi-
croorganism from UTI9%27, Thisstudy had beenin-
tended to examinethedrug resistance pattern, thefre-
guency of plasmidsaswell astheclassl integronsbe-
tweenthe MDR E. coli isolatesin UTI patients.
Theantimicrobid res stance patternsof theisolated
E. coli werestudied. Of the 188 E. coli isolates char-
acterized in this study, 100% displayed resistanceto
different antimicrobids, induding penicilling amoxidcillin,
cephalexin, and chloramphenicol. They showed vari-
able pattern of resistanceto tetracycline, SMX/TM,
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erythromycinand quinolongroup. Theserecordsarein
accord with multiple previous studies suggesting use of
these drugs hasbeen akey factor in the emergence of
antimicrobial resistant E. colif?, Increased resistance
might attributed to lack of proper research, abuse of
chemotherapeuti c agentsin Egyptian hospitas, public
misuse of antibioticsand little or no preventive mea-
sure.

Most of the uropathogenic E. coli isolates
(89.36%) were sensitive to imipenem. According to
Franklinet a.®, imipenemismost active agent against
Gram-negativeisolaes, which corrdateswell with this
study. To concludeif therewasany correlationof UTIs
with gender and age, the patient historieswere ana-
lyzed and it wasfound that about 50.9% patient were
females. It wasprevioudly found that UTIsisawaysa
very common phenomenon among the women®9,
Women aremostly at risk of developing UTIsand half
of all womendevelopaUTI duringtherr lifetimes. Men
and women of elderly group were found to be very
much proneto UTI. Inthisstudy, about 56.0% femae
and 52.1% mal e cases bel onged to the age group >51
years of age. It has been previously reported by sev-
erd investigatorsthat after middle agetheincidence of
UTI increasesin men progressvely owingto thedevel -
opment of prosthetic enlargement and consequent in-
strumentation®Y. Inthe present study, amuch greater
prevalence of thisinfection was observedin maeand
femdeat thisstageof life.

Theresults of thisstudy might reflect to theidea
that the multiple antibiotic resi stancesamong theiso-
lates could be conferred by the plasmid and might be
attributed from other organismsby any other genetrans-
fer method. Themulltipleantimicrobia-resistant pheno-
typesobservedinthisstudy may haveresulted fromthe
spread of mobile genetic elements. For example, the
observationthat nearly 79.3% of ampicillin-resstant E.
coli isolateswere a so resistant to tetracycline suggests
res stancegenesfor thesedrugsarelinked on plasmids.
Moreover, the widespread resistanceto SMX/TMP
impliesthe presenceof classl integrons, which area so
important in conferring res tanceto multipleantimicro-
bids.

Plasmid profileanalysisgive aclear vision about
the appearance of plasmid associated with important
phenotypic characteristics. Most importantly the anti-
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biotic resistance character ismost often encoded on
plasmids, which can easily betransferred among iso-
lates. Analysisof theplasmid DNA of E. coli isolates
had showntheat dl theisol atestested contained multiple
numbersof plasmidsranging from 1.0to 5. Plasmid
mediated multipleantibiotic resistancein different bac-
teria speciesarewd | recognized today. It appearsfrom
apreviousstudy that thetransferableresistance plas-
mid isthe middle order plasmid having amolecular
weight ranging between 44 and 76 kDd*2. The present
study showed that about 87% i solateswereres stant to
multipleantibiotics; of them 85% E. coli isolateshar-
bored thismiddleorder-ranged plasmid. Thestrong as-
sociations observed between plasmid profilesand drug
resistance patterns suggested that plasmids may have
epidemiologica sgnificance.

Mobilized integronsare substantia contributorsto
the spread of antibiotic resistance genes. The three
classes of integron that mostly contributeto the prob-
lem of multidrug resistanceareclasses 1, 2, and 313,
where classesare determined based on sequencedif-
ferencesintherespectiveIntl proteing®!. Of thethree,
class1integronsare themost abundant and arefound
in adiverse range of other mobile elements, such as
trangposonsand plasmids. Theantimicrobia resistant
genelocated onintegron-likestructureisbeing increas-
ingly reported worldwide™!. Presence of class 1 and
class 2integronswere also investigated in this study.
Classlintegronwasobservedin E. coli isolates(54%),
but class 2 integron gave anegativeresults. Absence of
Int2 genemay beattributed that class2integronsfound
in4to 20% of uropathogenic Escherichiacoli straing®
aswdl asin other human pathogens, other animal patho-
gens, and various commensa bacterid®’.

Previous studies had shown the association of the
drug resistant geneswith plasmids from bacteriare-
sponsiblefor nosocomia outbreaks, which were asso-
ciated with class 1 integrong®. Class 1 integronsare
frequently reported in clinical isolatesof thefamily En-
terobacteriaceae. Asin other recent studies, resistance
to quinol oneswas more common among i ntegrons con-
taining strang®.,

Theresultsof thisstudy showed astrong associa-
tion between abuse of anti bi oticsand the emergence of
resistancein E. coli from community acquired urinary
tract infections. Wide spread use of these agents has
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contributed totheriseof bacterid quinoloneresistance.
Huoroquinolonesshould thusbe used prudently, avoid-
ing unnecessary prescriptionsand considering dterna:
tiveregimensfor urinary tract infections. Thewidespread
dissemination of MDR organismswould severely limit
the therapeuti c options of physiciansfacingthese or-
ganisms, because the carbapenemsarethe only drugs
uniformly active againg these organisms. Theincreased
risk of MDR E. coli in hospitalized patients could be
conddered acriterionfor choos ng andternativetherapy
for community-acquired UTIs. It isimportant that these
newer antimicrobia agentsbeused sparingly and with
discretion. Furthermore, continuousmonitoring of the
antibiotic susceptibility of carbapenemsisalso neces-
sary to check the effectiveness of thisdrug. Theresults
of such study would bebeneficia for determining guide-
linesfor empirica therapy regimens. Thisisanimpor-
tant consideration, given thefact that aninappropriate
choiceof empiricd antibioticshas beenassociated with
poor outcomesand higher mortality ratesin patients
infected with E. coli.

CONCLUSION

Our study concludesthat E. coli isoneof theim-
portant causative agentsof urinary tract infectioninold
men and women. Most of theisol atesshowed multiple
antibiotic resistance, maximum resistancewasfound
agang ampicillinwheress, least res sancewas detected
against imipenem and hence it might be the drug of
choicetotreat UTI. Furthermoreinfection caused by
the MDR organisms has currently been treated with
carbapenems such asimipenem and meropenem. The
results presented in thisstudy could also help the es-
tablishment and enforcement of infection control mea-
sures,
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