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Abstract 
Background: Extended spectrum Bcta-lactamascs 
(ES[JLs) arc variants o f beta lactamase enzymes that 
arc capablc o f hydrolyzing broader spectrum o f bcta-
lactams antibiotics. The enzymes have mutation in 
the gene at the activc site that is believed to be the 
cause o f high Beta lactamase activity. ES^L mediate 
rcsistancc to all th i rd generation cephalosporins, 
including monobactams. Th is study was carried out 
to determine the prevalence o f ESBL producing 
Escherichia coli f rom patients presenting with eases 
o f ur inary tract i n fec t i on at O lab is i Onabanjo 
University Teaching I lospital between Apr i l and June 
2016. 
Method: Ur ine samples f rom eases o f U T I were 
ccntrifugcd and the subnatants were diluted serially 
up to 10- w i th sterile dist i l led water. A loopful o f 
cach o f the last two di lut ions was streaked on a plate 
of sterile Eosin Methylene Blue (EMB) agar. The 
plates were incubatcd at 37"C for 24 hrs. Plates that 
cl icitcd growth were sub-cultured and stored for 
fur ther use. G r a m s t a i n i n g and conven t iona l 
biochemical tests including indole, citrate utilization, 
hydrogen sulphide ut i l izat ion, nitrate, catalasc and 
urease tests were conductcd on selected distinct 
colonies w i th green metal l ic sheen on the E M B 
culture plate. A n t i m i c r o b i a l suscept ib i l i ty was 
determined by d i s c - d i l f u s i o n method. ESBL 
detection was done by using the double-disc synergy 
test. An antibiotic disc o f amoxici l l in-clavulanic acid 
(Oxoid, U K ) was placed at the center o f the plate 
and discs contain ing Ceftazid ime ( C A Z - 30^g) 
(Oxoid, UK) , Ceftr iaxone (CRO - 30pg) Aztrconam 
(ATM - 30ng) were sited 0.2cm equidistant Irom the 
amoxicil l in-c lavulanic acid disc. A f te r aerobic 
incubation at 37°C for 18 hours, a clear extension ol 
the edge o f the g row th i nh ib i t i on zone o f the 
cephalosporins towards amoxicillin-clavulanic aci 
disc was measured and used as positive in ex o 
ES|IL production. 
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Results: O f the 100 urine samples examined, 79 
(79%) isolates o f Escherichia coli were dctcctcd by 
conventional biochemical tests o f which 30 (38%) 
isolates were found to exhibit ES0L production. The 
antibiotic susceptibility profile of the isolates clicitcd 
highest susceptibility to ofloxacin (90 /̂ >), gcntamicin 
( 8 7 % ) and amox ic i l l i n - c lavu lana tc (53%) . A 
progressive dccrcasc in sensitivity to ccfiximc (60%) 
and ccfuroximc (27%) - a ccphalosporinasc cficct 
was recorded. 
Conclusion: Judicious use o f antibiotics is more 
important to prevent inlections by these resistant 
organisms in the community couplcd with awareness 
by mic rob io log is ts and c l in ic ians serv ing the 
community as key to early detection and appropriate 
treatment o f patients affected by ES|^L producing 
Escherichia coli. 

K e y w o r d s : Urinary tract infection, ESaL 
Escherichia coli 

Resume 
Contexte: Lcs bcta-lactamascs a spcctrc ctcndu 
( E S B L ) sont des variantcs des enzymes bcta-
lactamasc qui sont capablcs d'hydrolyscr un plus 
large spcctrc d 'ant ib iot iqucs bcta-lactamcs. Lcs 
enzymes ont unc mutation dans 1c gene sur 1c site 
acti f qui est considcrc commc la cause d'une activitc 
bcta-lactamasc clcvcc. L'ESfJL opcrc unc resistance 
a toutcs lcs ccphalosporincs dc troisicmc generation, 
y compris lcs mono-bactames. Ccttc etude a etc 
rcaliscc pour determiner la prevalence d'Escherichia 
coli produisant des ES0L chez des patients prcscntant 
des cas d ' i n f c c t i o n u r ina i re a F H o p i t a l 
d 'Enscigncmcnt Univcrsi tairc Olabisi Onabanjo 
cntrc avri l ct j u in 2016. 
Methode: Des cchantillons d'urine provenant dc cas 
d ' U T I ont etc centrifuges et lcs sous-produits ont 
ctcdi lucs en scr ic jusqi fa I05 avee dc Pcau distillce 
sterile. Unc bouclc dc chacunc des deux dcrnicrcs 
di lutions a etc stride sur unc plaque d'agar sterile 
Eosinc Methylene Blue (EMB). Lcs plaques ont etc 
inctibccs a 37 0 C pendant 24 heurcs. Lcs plaques 
qui ont suscitc unc croissancc ont etc sous-cultivccs 
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ct stockccs pour unc ut i l isat ion ultcrictire. L«i 
coloration a Gram ct Ics tests b iochimiqucs 
classiqucs,y compris Tutilisahon d*indole, tic citrate, 
d'utilisation dc sulfurc d'hydrogene. d'essais de 
nitrate, de catalase cl d'uease ont etc realises sur des 
colonies diffcrcntcs avec un brillant metallique vert 
sur la plaque de culture l :MB. La susceptibilite aux 
antimicrobials a cle determince par la mcthodc de 
diffusion dc disquc. La detection ESfJL a etc 
cffcctucc cn utilis;fnt Ic test de synergic a double 
disquc. Un disquc antibiotique d'amoxicilline-acidc 
clavulaniquc (Oxoid, UK) a etc place au ccntrc de 
la plaque ct des disqucs contcnant du Ceftazidime 
(CAZ-30^ig) (Oxoid, UK), Ceftriaxone (CRO - 30pg) 
Aztreonam (ATM - 30^ig) ont etc installcs 0,2 cm 
equidistant du disquc acidc amox i c i l l i n c -
clavulaniquc. Aprcs unc incubation aerobiquc a 37 
° C pendant 18 hcures, on a mcsurc un prolongcmcnt 
clair du bord dc la zone d'inhibit ion dc la croissancc 
des ccphalosporincs par rapport au disquc acidc 
amoxicillinc-clavulaniquc ct utilise commc indicc 
positifdc la production ES0L. 
Resultats: Sur les 100 cchantillons d'urinc examines, 
79 (79%) des isolats d'Eschcrichia coli ont etc 
dctcctcs par des tests biochimiqucs classiqucs dont 
30 (38%) isolcs ont etc exposes a la production 
ESBL. Lc profil dc scnsibilitc aux antibiotiqucs des 
isolats a suscitc la plus forte susceptibi l i te a 
ToHoxacinc (90%), a la gcntamicinc (87%) cl a 
ramoxicillinc-clavulanatc (53%). Unc diminution 
progressive de la scnsibilitc au ccfiximc (60%>) ct a 
la ccfuroximc (27%) - un cfTct ccphalosporinasc a 
etc cnregistrc. 
Conclusion: rutilisation judicicusc des antibiotiqucs 
est plus importantc pour prevenir les infections par 
ccs organismcs rcsistants dans la comnumautc, 
associcc a la prise dc conscience par les 
microbiologists ct les cl inicicns qui servent la 
communautc commc element cic du depistage 
precocc ct du traitcmcnt appropric des patients 
attcints d'ESpL produisant Escherichia coli. 

Mots-cles: Infection des voies it r in a ires, ES/IL, 
Escherichia coli 

Introduction 
Urinary tract infection (UTI) is a common problem 
diagnosed and treated in urgent care medical practice. 
An estimated eight mil l ion episodes o f UTI occur in 
the United State ol America caeh year with one out 
ol three women requiring treatment for UTI before 
age 24 years of age. There is no statistical data or 
accurate facts on the numbers o f infected individuals 
in Nigeria. 1 his could be due to the self-management 
ol inlections as a result o f high cost o f medical care 
in the country. Urinalysis including Gram staining 

and culture may assist with diagnosis, but also add 
to the cost o f care. UTIs can affect the lower urinary 
tract (cystitis) or upper tract (pyelonephritis) 11 ]. 

Varieties of antibiotics arc available for treating 
UTIs, but changing antibiotic sensitivities make 
appropriate empiric treatment a moving target overtime. 
Antibiotic chemotherapy for UTIs has been found to 
have a profound effect on the urethral microbiota, for 
example, 4-6 weeks after the administration of 
amoxicillin or bacampicillin, the urethral microbiota 
were found to be dominated by Escherichia coli and 
Staphylococcus epiclenniclis respectively [2]. The 
urethral microbiota of healthy individuals is dominated 
by lactobacilli, and these organisms are important in 
preventing UTIs. Administration of amoxicillin or 
bacampicillin, therefore, results in urethral communities 
that would have a reduced ability to prevent subsequent 
colonization by uropathogens and possible rc-infcction 
[2]. 

UTIs which occur in men, pregnant women, 
and patients with immunosuppression or urinary tract 
abnormalities, such as congenital malformations, 
urinary calculi, rcccnt urologic instrumentation, 
indwelling cathctcrs, neurogenic bladder and kidney 
transplant, are considered complicated and require 
more complcx decision-making [2J. 

There is an increase of antibiotic resistance 
in bacteria that causc either community infections 
or hospital acquired infections [3]. O f particular 
interest arc the multidrug resistant pathogens, e.g. 
Escherichia coli, Klebsiella pneumoniae. 
Acinetohacter baumannii and mcthici 11 in-resistant 
Staphylococcus aureus. Administrat ion of co-
tr imoxazolc appears to have litt le cfleet on the 
urethral microbiota. Pseudomonas aeruginosa, an 
organism often detected in the urethra, may be 
isolated from the urethra of individuals with recurrent 
UTIs that arc frequently treated with antibiotics [3|. 

Extcndcd-spectrum (^-lactamases (ESfJLs) 
arc enzymes produced by many Gram-negative 
bacter ia wh ich have ab i l i t y to change the 
susceptibi l i ty o f different antibiotics. They arc 
plasmid-mediatcd enzymes with the capability to 
hydrolyzc and inactivate a broad spectrum [t-Lactam 
an t im i c rob ia l s , inc lud ing third-generation 
cephalosporins, penicillins and aztreonam but their 
action is inhibited by clavulanic acid [4]. 

ESfJLs arc usually inhibited by (5-lactamase-
inhibitors such as clavulanic acid and tazobactam, 
which makes a difference between ESBL- and Amp-
C (aminopcnicil l in hydrolysing ccphalosporinasc)-
(Maetamascs producing bacteria. ES|JLs have been 
widely reported in several Gram-negative bacteria. 
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bin they arc usua l l y l i n k e d to the f a m i l y 
Entcrobaclcriaccac, i n c l u d i n g Klebsiella spp.. 
Citrohacfer spp., Enterobactcrspp. and Escherichia 
coli. The increase o f ES(IL producing E. coli among 
lnimans is worr isome since their mechanism o f 
resistance is i n v o l v e d in the f a i l u re o f the 
pharmacological treatment o f diseases. Major i ty o f 
community-acquired I£S|JL-producing Escherichia 
coli infections present as urinary tracl infections 
(UTIs), sometimes complicated by pyelonephritis or 
bactcracmia (5 ]. 

Previous use o f an t ib io t i cs (especia l ly 
fluoroquinolones) has been constantly identif ied as 
an independent risk factor for urinary infections. 
Treatment options may be l imi ted depending on the 
degree of mult idrug resistance. Frequently, ES0L-
producing Escherichia coli exhibits co-resistance to 
antibiot ic agents such as t r i m e t h o p r i m -
sulfamethoxazole, c iprof loxacin and gcntamicin. A 
major compl icat ing factor is the possib i l i ty o f 
horizontal gene transfer, wh ich can disseminate 
resistance to mult iple antibiotics in a single step 16]. 
Thus, few treatment options remain. Fosfomycin or 
amoxicillin/clavulanatc may be the treatment options 
for UTI, although not all ES0L producing organisms 
arc susceptible. On the other hand, carbapcncms arc 
considered the first l ine agents for more severe 
infections like pyelonephritis and bacteremia caused 
by ES0L producers, given the data on favourable 
clinical outcome wi th this class. Though sti l l rare, 
severe sepsis has been reported wi th community-
acquired ESpL-produc ing Escherichia coli. O f 
concern is hor izon ta l t ransmiss ion o f ESf5L -
producing Escherichia coli f rom a mother to a 
newborn causing bacteremia which has also been 
reported. The progressive reduction in the efficacy 
ofESpL antibiotics in the fami ly o f cephalosporins 
as a result o f evolut ion o f resistance is becoming 
alarming and this must be taken into consideration 
in the management o f infections caused by ES[3L 
producing Escherichia coli.. Therefore, knowledge 
of the local epidemiology and risk factors for these 
infections is crucial in choosing appropriate empiric 
therapy for severe Escherichia coli infections that 
originate in the community | 7|. 

This study was an attempt to evaluate the 
phcnotypic prevalence o f ESfJL f rom isolates o f 
Escherichia coli obtained from urinary tract infection 
patients and assess their antimicrobial resistance 
profiles. 

Materials and methods 
Colled ion of samples 
Mid-stream urine samples voided into clean sterile 
specimen bottles were obtained from patients visiting 
the outpatient department of the Olabisi Onabanjo 
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University Teaching Hospital, Sagamu, Ogun state, 
Nigeria. 

Isolat ion and Ident i f icat ion Esch. coli 
Urine samples from cases of UTI were ccntrifugcd 
and the subnatants were diluted serially up to 10^ 
with sterile distil led water. A loopful o f each o f the 
last two dilutions was streaked on a plate o f sterile 
Eojsin Methylene Blue (EMB) agar. The plates were 
incubated at 37°C for 24 hrs. Plates that c l ic i tcd 
growth were sub-cultured on agar slants and stored 
for further use. 

Gram staining and conventional biochemical 
tests including indole, citrate uti l ization, hydrogen 
sulphide utilization, nitrate, catalasc and urease tests 
were conducted on selected distinct colonics wi th 
green metallic sheen to conf i rm the presence o f 
Escherichia coli. 

An/ibiogram 
Antimicrobial susceptibility was determined using 
disc dif fusion method. The confirmed Escherichia 
coli isolates were sub-cultured into 5ml steri le 
nutrient broth and incubated overnight. Three-fold 
serial dilution of the overnight eulture which was 
then adjusted to 0.5 McFarland standard (10*CFU/ 
ml) was streaked on Muel ler Minton Agar. The 
fol lowing antibiotic discs for Gram negative bacteria 
were used; Ceftazidime (30pg), Ccfuroximc (30jig), 
Gcntamicin (10j.ig), Cc f i x imc (5pg), Of loxac in 
( 5 p g ) , A m o x i c i l l i n / c l a u v u l a n i c ( 3 0 p g ) , 
Nitrofurantoin (300^tg) and Ciprofloxacin (5pg). The 
discs were placed f irmly on the inoculated culture 
plates. The plates were incubated at 37°C for 24 
hours. The diameter o f zones o f growth inhibi t ion 
was measured in mill imeter and was interpreted as 
resistant or sensitive using CLSI standard (2014). 

Detection of extended spectrum p- lactamase (ES$L) 
ESBL detection was done using the double-disc 
synergy test. This was done on all the isolates which 
was sub-cultured into 5ml sterile nutrient broth and 
incubated overnight . A disc impregnated w i t h 
amoxic i l l in -c lavu lan ic acid ( A M C - 20/10 pg) 
(Oxoid, UK) was placcd at the center o f the culture 
plate and discs containing ceftazidime (CAZ - 30pg) 
( O x o i d , U K ) , ce f t r i axone ( C R X - 3 0 p g ) and 
azt reonam ( A T M - 30pg ) were s i ted 0 .2cm 
equidistant from the amoxicillin-clavulanic acid disc. 
A Iter aerobic incubation at 37l,C for 18 hours, a clear 
extension o f the edge of the growth inhibit ion zone 
o f cephalosporins towards amoxici l l in-clavulanic 
acid disc was measured as positive index o f ESBL 
production. 
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Results 
In this study, 100 samples of urine were collected 
from 100 patients (40 male and 60 female). O f the 
total number of samples examined, scvcnty-ninc(79) 
isolates of Escherichia coli were obtained. The 
gender distribution of the isolates was twenty nine 
29(72.5%) from males and fifty 50 (83.3%) from 
females. The highest prevalence of UTI was found 
within the 31—40 years age range with prevalence 
of (85%).However, the variation observed in the 
prevalence of the infection in both sexes was not 
statistically significant (p>0.005).(Table 1.0) 

Table 1: Age and Gender Distr ibution o f the U T I 
isolates. 

Urinary Tract Infection 
Age Number Number (%) 
( in years) Examined Positive Positive 

0-10 5 3 60 
11-20 15 10 66.7 
21-30 20 15 75 
31-40 20 17 85 
41-50 20 18 90 
51-60 10 8 40 
61-70 10 8 40 
Gender 
Male 40 29 72.5 
Female 60 50 83.3 
Total 100 79 

Tables 2 and 3 show the susceptibi l i ty 
pattern and numbers that were positive for ESBL 
tests. Thirty (30) out of the 79 Esherichia coli isolates 
were positive for ESpL. The total percentage was 
found to be the highest in ceftazidime (93%) 
resistance while resistance gcntamicin and ofloxacin 
were recorded to tables 4 and 5 which show the 
numbers and percentage of the isolated strains that 
were resistant to two or more different classes o f 
antibiotics. The multiple antibiotic resistance index 
(MARI) of varied values were recorded. M A R I o f 
46.67% were recorded for 14 numbers o f Esch. Coli 
while isolate /:24with (MARI) 0.75 was the only one 
with multiple resistance to six antibiotics. 

Plate 1.0: is a selected culture plate o f the 
pictorial representation of the ESpL producing 
Escherichia coli patterns o f growth towards 
amoxicillin-clavulanalc placed at the center o f 
culture plate. 

Discussion 
The gender distribution o f the isolates was found to 
be the highest in female (50) in comparison to male 
(29), which could be attributed to the closeness o f 

female urethra to the anus, sexual act ivi t ies 
associated with the use o f diaphragm and hygiene 
practice which can vary from one individual to 
another. The age gender distribution o f the samples 
collected within the period o f two months (Apri l to 
May, 2016) shows variation in percentage which 
could be due to underlying factors associated with 
the immune status of the visiting patients at that very 
period coupled^ wi th self-management with un-
prcscribed herbal formulae. The prevalence o f 38% 
of the extended spectrum beta lactamase Esch. coli 
were obtained from the total numbers o f patients 
that visited the teaching hospital within the period 
of two months and can be said to be significant with 
the reports o f the trend o f the gradual upsurge of 
ESp L Escherichia coli in many information 
compendia and arc mostly community acquired [8]. 

A total percentage (93%) o f the isolates 
studied were resistant to cef tazid ime, 53% to 
ccfuroximc and 30% to ccf ix ime. This can be 
suggestive of the decreasing potency o f these ESBL 
antibiotics on the spectra o f Esch. coli obtained from 
UTI cases. This portends an impending danger in 
the management o f ESpL associated wi th the 
infection. The resistance o f 60% and 53% recorded 
against ciprofloxacin and amoxicil l in-clavulanic 
respect ively cou ld be a t t r i bu ted to strain 
differentiations and probably frequent exposure of 
these drugs (at a lesser concentrat ion) in the 
management of UTI infection, which is corroborated 
w i t h the f ind ings o f E l l nc r (1987) on the 
epidemiological factors affecting the antimicrobial 
resistance o f common bacterial isolates [9]. 

The suscep t i b i l i t y o f the isolates to 
ofloxacin (90%), gcntamicin (87%) and ccfixime 
(60%») invi t robial ly could be attributed to the 
potency o f the concentration o f these antibiotics 
on the isolates, wh ich could make them to be 
considered drugs o f choicc in the treatment of 
ESpL Esch. coli associated urinary tract infection. 
N i t r o f u r a n t o i n was recorded to be tota l ly 
ine f fec t ive on any o f the isolates tested, an 
indication o f absolute resistance o f the isolates to 
this amino-furan derivative antibiotics. 

The mul t ip le ant ib iot ic resistance index 
obtained in this study is 46.7%) against 14 isolates 
could be due to many factors such as genetic make-
up, selective pressure from the environment and 
abuse o f antibiotic use in the management of UTI 
infection, which buttressed the findings o f David 
(2005) on ra t i ona l a n t i b i o t i c treatment of 
outpatient genitourinary infection in a changing 
environment 110]. 
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Tabic 2: Ant ibiouram aiul ESBL determination o f isolate o f lischcrchia coli isolate 
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Isolates C A Z C'RX ( i l : N C X M O I L AUCi N IT CI'R ESBL 

Codes 

S>21 S>23 S> I5 A
l S> 16 S> 18 S>_I7 S> 17 

R< 15 R< 14 R< 12 R< 15 R< 12 R<_I3 R< 14 R<_I5 

1 = 18-20 1= 15-22 1= 13-15 1= 16-18 1 = 13-15 1 = 14-17 1= 15-1-6 1 = 16-20 

El 10 R 26 S 24 S 22 S 26 S I0R OR 38S + 

1*3 0 R 30 S 18 S 28 S 23 S 0 R 0 R 34 S + 

1:7 0 R 30 S 10 R 30 S 26 S 40 S 0 R 30 S + 

C9 0 R 0 R 24 S 12 R 24 S 16 1 OR 24 S + 

EIO 0 R 0 R 17 S 20 S 21 S 0 R 0 R 30 S + 

EI2 0 R 0 R 22 S 20 S 30 S 21 S 0 R OR + 

EI3 10 R 18 1 18 S 30 S 28 S 12 R 0 R OR + 

EI7 12 R 0 R 26 S 20 S 27 S 25 S 0 R OR + 

l i 19 10 R 0 R 24 S 10 R 36 S 27 S 0 R 10 R + 

1:21 0 R 0 R 22 S 12 R 26 S 36 S OR 30 S 

E23 0 R 18 I 14 1 30 S 32 S 27 S 0 R OR + 

E24 OR 20 I 0 R 10 R 40 S OR 0 R 10 R + 

E27 10 R 0 R 20 S 20 S 27 S 36 S 0 R OR 

E28 0 R 0 R 16 S 32 S 26 S 36 S 0 R 20 1 + 

1:35 10 R 0 R 14 1 36 S 12 R 18 S OR 10 R + 

1:38 0 R 0 R 20 R 16 1 25 S 0 R 0 R 0 R + 

1:41 0 R 0 R 28 S 24 S 38 S 25 S 10 R OR + 

E42 0 R 16 I 24 S 27 S 31 S 28 S 10 R OR + 

1:45 0 R 18 I 26 S 22 S 32 S 27 S 0 R OR + 

E49 0 R 12 R 30 S 10 R 30 S 18 S 0 R 20 I + 

E50 15 R 0 R 18 S 10 R 30 S 21 S 0 R 20 I + 

E52 20 I OR 16 S 27 S 26 S 36 S 0 R 10 R + 

1:54 10 R 0 R 22 S 28 S 27 S 15 1 0 R 15 R + 

E55 10 R OR 26 S 30 S 30 S 17 1 0 R 0 R + 

E60 0 R 24 S 22 S 20 S 0 R OR 0 R 10 R 

E62 19 1 26 S 16 S 16 1 16 S 12 R 0 R 0 R + 

1:68 0 R 32 S 16 S 14 R IS S 12 R 0 R 40 S + 

1:70 0 R 28 S 16 S 12 R 16 S 18 S 0 R 30 S + 

1:75 12 R 24 S 20 S 10 R 20 S 0 R 0 R 21 S + 

1:79 0 R 20 1 22 S 16 1 14 1 12 R 0 R 0 R 
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Table 3: Percentage (susceptibil ity/resistance) prof i les 
of the isolates of Escherichia coli exposed to selected 
antibiotics. 

Antibiotics % % % 
Resistance Susceptibility Intermediate 

Ceftazidime 93% . 7% 
Ccltiroximc 53% 27% 20% 
Gcntamicin 7% 87% - 7% 
Ccfixime 30% 60% 10% 
Olloxacin 7% 90% 3% 
Amoxicillin-
Clavulanalc 37% 53% 10% 
Nitrofurantoin 100% - -

Ciprofloxacin 60% 30% 10% 

Table 4: Mult iple antibiotic resistance ( M A R ) index and 
resistance pattern o f isolated Escherichia coli 

Isolate Resistance M A R Resistance 
Code pattern index category 

Cl CAZ. AUG, NIT 0.375 MDR 
E3 CAZ. AUG. NIT 0.375 MDR 
E7 CAZ. GEN, NIT 0.375 MDR 
E9 CAZ. CRX, CXM, NIT 0.5 MDR 
C10 CAZ. CRX, AUG NIT 0.5 MDR 
El 2 CAZ. CRX. NIT. CPR 0.5 MDR 
E13 CAZ. AUG. NIT, CPR 0.5 MDR 
El 7 CAZ. CRX, NIT, CPR 0.5 MDR 
EI9 CAZ, CRX. CXM, NIT. CPR 0.625 MDR 
E2I CAZ, CRX, CXM, NIT 0.5 MDR 
E23 CAZ. NIT, CPR 0.375 MDR 
E24 CAZ. GEN. CXM. AUG, 

NIT, CPR 0.75 MDR 
E27 CAZ. CRX, NIT, CPR 0.5 MDR 
E28 CAZ. CRX, NIT 0.375 MDR 
E35 CAZ, CRX, OFL, NIT, CPR 0.625 MDR 
E38 CAZ, CRX, AUG, NIT, CPR 0.625 MDR 
E4I CAZ. CRX, NIT. CPR 0.5 MDR 
E42 CAZ. NIT, CPR 0.375 MDR 
E45 CAZ. NIT, CPR 0.375 ' MDR 
E49 CAZ. CXM, NIT 0.375 MDR 
E50 CAZ. CRX. CXM, NIT 0.5 MDR 
E52 CRX. NIT, CPR 0.375 MDR 
E54 CAZ. CRX. NIT, CPR 0.5 MDR 
E55 CAZ. CRX, NIT, CPR 0.5 MDR 
E60 CAZ OFL AUG NIT, CPR 0.625 MDR 
E62 AUG. NIT, CPR 0.375 MDR 
E68 CAZ, CXM, AUG, NIT 0.5 MDR 
E70 CAZ. CXM, NIT 0.375 MDR 
E75 CAZ. CXM, AUG, NIT 0.5 MDR 
E79 CAZ. AUG. NIT. CPR 0.5 MDR 

MAR - Number of antibiotic resistance -s- Number of antibiotics 
used 

ii and FO Odclevc 

Table 5 : Percentage Mul t ip le Antibiot ic Resistance Index 
o f Escherichia coli isolates 

M A R No. o f Percentage ( % ) 

Index Escherichia coli 
isolates 

0.375 I I 36.67 

0.5 14 46.67 

0.625 4 13.33 

0.75 1 3.33 

Total 30 100% 

Percentage M A R I = M A R I + Total number o f isolates 

mul t ip l ied by 100 

F i j i . | : P ic tor ia l representation o f LS | l Lp roduc ing 

isolates of Escherichia coli 

The recent global spread of ESBL -producing 
E. coli in the community has been explosive. They 
arc likely already part of the flora in communities 
worldwide, making elimination impossible, just as 
we have seen w i th community-associated 
mcthicillin-rcsistant Staphylococcus aureus (CA-
MRSA) [11]. 

Judicious use o f antibiotics is highly 
imperative to prevent infections by these resistant 
organisms in the community. On the local level, 
awareness by microbiologists and clinicians serving 
the communi ty is key to early detection and 
appropriate treatment of patients affected by ESaL 
producing Escherichia coli. [12]. Rational use of 
antibiotics should be cncouragcd. Antibiotics should 
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not be available for sale without prescription from a 
physician or a health care professional; also patients 
to whom antibiotics are prescribed should be 
monitored closely to ensure that they adhere strictly 
lo the dosaec rciiimcn. 
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