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ABSTRACT

The purpose of this study was to investigate the bacterial etiology of urinary tract infections in one of the busiest
hospitals of Tamil nadu. Bacterial identification was based on standard culture and biochemical characteristics of
isolates. Antimicrobial was performed for all the isolates by disk diffusion method on the Mueller-Hinton agar
plates with and without 10 xg of amoxy clav. Susceptibility test results were interpreted according to the criteria
established by the Clinical & Laboratory Standard Institute (CLS). E. coli was the most frequent isolate throughout
the period (36.1 % of the total isolates). It was followed by Klebsiella pneumoniae and Proteus sp., Pseudomonas
aeruginosa, Enterococcus sp., and Streptococcus agalactiae. E. coli occurred more frequently in women (69.8%)
than in men (61.4%). The lowest percentage of susceptibility of E. coli was manifested against piperacillin and
ampicillin. An increase in the production of ESBL was observed. The pathogenicity of urinary tract infections and
their susceptibility profiles are important to be evaluated in countries like India where a severe misuse of antibiotics
at all levelsin some places are observed.
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INTRODUCTION

One of the most prevalent problems faced by healthservices is the increasing prevalence of actahial
resistance. Urinary tract infections (UTI) are thest common bacterial infections affecting humansughout
their lifetime. They are the frequent cause of nuitp in outpatients as well as most frequentlydived in the
cause of nosocomial infection in many hospitalss€autan M 1998) [1]. The commonest urinary pathogen
accounting for over 80% of community-acquired itifere is due toEscherichia coli. However, other organisms
gain a greater foothold in patients with complidatéT| [2]. Compounded by a diminishing number olwnagents
entering clinical practice, resistance is widelgagnized as a major threat to public health sectdfs is a serious
ailment in human due to increasing frequency, mecwre and difficulty in eradication; it poses stiffallenge to the
medical professionals. It is much more common inmen than in men, due to anatomical and physiolbgica
reasons; by virtue of its position urinogenitakctrs more vulnerable to bacterial infections calisg both internal
and external flora [3]. UTls are often treated wdifferent broad-spectrum antibiotics, one withaarow spectrum

of activity may be appropriate because of emergiogcerns about infection with resistant organisansg
antimicrobial susceptibility testing of the uringsgthogens constitutes the basis for antibioticame However, in
view of the increasing bacterial resistance, ragut@nitoring of resistance patterns is necessarynprove
guidelines for empirical antibiotic therapy [4].

Enterobacteriaceae aBdcherichia coli in particular are the notorious pathog@slscausing infections by adhering
to, invading, and replicating the umbrella cellstioé bladder epitheliurf6]. E. coli replication is facilitated by
inflammation, leading to increased bacterial swakiand invasion to the deeper layers of the urathrel
Consequently, these urothelial cells become regsrio which pathogens persist in a quiescent di@somes
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reservoirs and may be the source of recurrent Uhlggeneral practice, there are concerns that soconemon
infections are becoming increasingly difficult teat and that complications due to antibiotic tasisbacteria may
take longer to resolve.The distribution of urin@athogens in hospitalized patients is differs vitisherichia coli
accounting for about 50% of infection€Enterococcus, Klebsiella, Enterobacter, Citrobacter, Serratia,
Pseudomonas aeruginosa, Providencia, and Staphylococcus epidermidis account for most of the rest [7]. Aerobic
nonfermenting gram-negative bacilli (nonfermenteasg a heterogeneous group of organisms that dner ei
incapable of utilizing carbohydrates as a sourcermrgy or degrade them via oxidative rather trEmméntative
pathway [8]. Risk factors include immunosuppresstoeuma, foreign body, broad-spectrum antibiosie,unfused
body fluids like saline irrigations and also uripaatheterization when infections are caused bgalpathogens [9].
We present data on antimicrobial susceptibility egglstance in UTIs patients attending to a terti@re hospital in
Salem Tamilnadu.

MATERIALSAND METHODS

Isolation and I dentification of Organisms

Mid stream urine (MSU) specimens collected fromhbiopatients and outpatients attending the hosfitl00 bed
capacity) for routine culture and sensitivity tdet, six months period were included in this studif.samples were
inoculated on blood agar as well as Mac Conckey agd incubated at 32 for 24 hours, and for 48 hours in
negative cases [10]. A specimen was considerediy@$dr UTI in view of the number of yielded coles £105
cfu/mL) and the cytology of the urine through mm&eopic detection of bacteriuria and PMNS8 (eukocytes/mm3).
These MSU specimens were studied for significawtdyauria by grams staining (Hall GS et al 1995) They
were further processed for species identificatipstandard biochemical tests [11].

Susceptibility Testing

In-vitro antibiotic sensitivity test was performeg Kirby Bauer’s disc diffusion method using Mullginton Agar
as per Clinical Laboratory Standards Institute (Glgsiidelines and susceptibility pattern was no#atimicrobial
agents tested were Norfloxacin (&), Gentamycin(10g), Amoxy clav(3@g), Nalidixic acid(3Qg),
Ciprofloxacin(3Qg), Carbenicillin(10Qg), Ceftazidime(3Qg), Chloramphenicol(3®@), Amikacin(1Qq.g),
Meropenem(30g), Methicillin(30ug). The CLSI-ESBL phenotypic confirmatory test withftazidime, cefotaxime,
ceftriaxone, and cefixime was performed for all tbelates by disk diffusion method on the Muelldrdn agar
plates with and without 10g of amoxy clav. Susceptibility test results wemgipreted according to the criteria
established by the Clinical & Laboratory Standamdtitute (CLSI). A minimum of 5mm increase in thene of
diameter of third-generation cephalosporins, testedombination with amoxy clav versus its zone whested
alone, was considered indicative of ESBL productiéncoli ATCC 25922 was used as ESBL-negative &nd
pneumonia 700603 was used as ESBL-positive reference strain.

RESULTS

Majority of patients belonged to the age group @ft@ 29 years and most of them were females (TApl&ut of

the 18 Pseudomonas aeruginosa isolates which were resistant to commonly usedbaniics, 15 were from
inpatients indicating the possibility of nosocomiiaflection. Patient surveillance was evaluatedWdi from 3 to
150 days it was present as early as day 3 andeaadaday 75, with a mean of 19.5 days. Reinfeatias observed

in 7/19 (36.8%) patients with previous UTI, fromydh7 to 65. The first infections developed wereseglimainly

by E. coli, other Enterobacteriaceae @Pgbudomonas aeruginosa. The secondary infections were caused mainly by
E. coli (42%) andEnterococcus spp. (28.1%). Table-2 represents the symptomatielation of UTI infection since
few patients with positive symptoms were negatioe gathological screening may be relating to ottlerical
correlations. Therapeutic alternatives for thessesawere aztreonam, trimethoprim-sulfamethoxazwdémicin
and fosfomycin.

A multiresistantEnterococcus was recovered, which was sensitive only to vaneomyAs expectedt. coli was the
most frequent (average of 60.64% of the total teslafollowed byCitrobacter spp. andPseudomonas aeruginosa
(Fig-1). If Candida and minor bacterial isolates are not included, Gregative bacteria accounted for 92% of the
UTI, while Gram-positive infections were responsilanly for 8%. Analysis of the results accordingptient
gender (not shown) indicated that althowgioli is the predominant isolated pathogen from both sekeccurred
more frequently in women (69.8% in women compare@1.4% in men). The percentage sensitivity pattérine
commonly used antibiotics are represented (Fig-2¢rQhe past few years, the susceptibility to cémporins,
including generations 3 and 4, tends to decredsg;ig¢ coupled by an increase in the productiore8BL the
susceptibility profiles of ESBL producirg coli to families of antibiotics other thameta-lactams. Tigecycline and
piperacillin-tazobactam (data not shown) seem tatihe highest antibacterial activity on these oigjas.

3411
Pelagia Research Library



Shanthi J et al Adv. Appl. Sci. Res., 2012, 3(6):3410-3414

DISCUSSION

Infection of the urinary tract is one of the mostmmon infectious diseases and it would affect gt groups
peoples including men, women and children in woit[12]. The increasing prevalence of infectioasised by
antibiotic-resistant bacteria makes the empiricztment of UTIs difficult and outcome unprediceaf3]. In poor-
resource settings where the availability of altéweaeffective antibiotics is limited, serious pfelms are anticipated
in the treatment of multidrug resistant strains.rfiéo are predisposed for UTI infections with 56%nigdnfected in
our study, the short urethra is considered to peraary risk factor [14].This study is consisterithwthe findings of
previous studies in which. coli was the predominant pathogen isolated from patigitts UTIs [15]. Many studies
worldwide have also reported a sharp increaseproftoxacin resistank. coli isolates from UTIs. The prevalence
of ciprofloxacin resistance in Bangladesh was 28%)].]We also find increased resistance for norflirxeend
ciprofloxacin inE. coli.

In our studyCitrobacter was the second most frequently isolated microoryar{iL4%) which is in accordance with
[17]. Citrobacter types mostly cause urinary tract infectioRseudomonas aeruginosa is an established pathogen of
urinary tract.Pseudomonas spp. was the commonest non-fermenter isolate in tlesgnt study being significant in
20% of cases. This study revealed thatReeudomonas spp. amikacin followed by ciprofloxacin in the gmof
first and second line antibiotics and also meropetebe effective followed by cephalosporins in gneup of third
line reserved antibiotics. A previous study haoregd that folPseudomonas aeruginosa, amikacin, ceftazidime and
piperacillin are the recommended antibiotics [1Blany other studies reported multiple drug resistafc
Pseudomonas aeruginosa isolates [19]. The rate of isolation &iebsiella pneumoniae described is consistent to
other studiesCandida spp was commonly isolated; however, their clinical sigance was not always evident.

Table-1: Bacterial load in patients of different sex and age groups and per centage of UTI infections

Agegroups | Male Female Total no. % TVC %UTI
Total no. No. Infected | Total no No. Infected of patients
infected
1-10 11 3 7 1 4 22.2 12.4
20-29 27 5 34 23 28 45.9 25.9
30-39 19 12 28 13 25 53.1 29.6
40-49 17 7 22 16 23 58.9 32.9
50-59 5 2 9 6 8 57.1 31.8
Total 79 29 100 59 88 237.2 32.3

Table-2: Symptological correlation of bacterial infection in UT]

Symptoms % of 38 patientswith % of 28 patientswith % of 30 symptom less
positive growth and negative growth and pregnant women patients
symptoms positive symptoms
Number Percentage Number Percentage Numbe Pegeenta

Burning micturation 29 76.3 13 65 27 90

Increased frequency | 15 394 9 45 17 56.66

of urination

Fever 12 315 6 30.2 3 10

Abdominal pain 8 21.0 8 40.1 12 40.3

Heamaturia 1 2.6 - - - -

Pyuria 3 7.8 1 5 3 10
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Figure-1: Percentage of organismsinvolved in UTI
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Figure-2: Antibiotic sensitivity pattern of isolated pathogens
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