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ABSTRACT

Urinary tract infections (UTIs) refers to the prese of microbial pathogens within the urinary tradfTls are also
the most common nosocomially acquired infectirich accounts for almost 40% of all nosocomiatations. The
spectrum and susceptibility of these infectiondifferent from that of community-acquired infeccemd they are
more difficult to treatThis was a retrospective study conducted in ShHvl Batil Medical College, Bijapur, India
over a period of 3 years. Patients with an episofl&TI that was not present in first 48 hours ofrassion, and
became apparent after 48 hours of admission wagndised as nosocomial UTI, and were included instioely.
Species were identified by conventional biochentiests and were tested for antimicrobial suscdjitibtby the
standard disc diffusion method recommended by tldic@l and Laboratory Standards Institute (CLSMhe
prevalence of UTI was more among male patients. fitagority of the isolates were from > 50 years ggeup. E.
coli was the most predominant organism (43.3%)p¥eatd by Klebsiella spp. and Citrobacter spp. Pguodiin-
tazobactum , amikacin, nitrofurantoin were the naative agents against the majority of Gram negabacilli. E.
coli, which was the commonest organism, isolated ahowed similar sensitivity patterns. Piperacilazobactum
and linezolid were most effective drugs againsarfsipositive cocci. Sensitivity pattern of the pgto should be
ascertained before prescribing an antimicrobial agéor a meaningful therapy and to avoid fast emaige of
resistant mutants. Appropriate usage of antimicatsbishould be implemented by formulating hospitaitéotic
policy through a close collaboration between cliaits and microbiologists.
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INTRODUCTION

Urinary tract infections (UTIs) refers to the prese of microbial pathogens within the urinary tradsually
classified by the site of infection (the bladdeydftitis], kidney [pyelonepbhritis], or urine [bactria]), UTIs can be
asymptomatic or symptomatic, characterized by sewgigectrum of symptoms ranging from mild irritatix@ding

to bacteremia, sepsis, or even de&tuTls are among the most common community-acquinéection; in some
regions, however, a rising resistance rate is aeai concern. UTIs are also the most common nosiadly
acquired infectiof® which accounts for almost 40% of all nosocomiakatfons. The spectrum and susceptibility
of these infections is different from that of conmity-acquired infections and they are more difficoltreat!®

UTlIs often results in serious complications like@®dary bacteremia and sepsis leading to a righeimospital
costs and mortality. It is therefore, necessarytréat UTI empirically in relevant situations wherelwelling
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catheter for long duration is inevitable. Empirigtienicrobial therapy reduces the incidence of pgsrative UTI,
prevents the development of sepsis and reduces/érage hospital stay and the associated costatfient!®

Before seventies multiple drug resistance was jalt nonexistent and was restricted to mutatibnlsomosomal
genes. However during the last two decades baktanigy resistance mediated by extra chromosomaktgen
elements (plasmids), which simultaneously carryegfem resistance to number of antibiotics has nthdeposition
miserable, specifically in gram negative bactefine multiple drug resistance is increasing at amnaihg rate,
especially under the selective antibiotic pressutée hospital environment.

It is important to realize that there may be marklifferences between various geographic areas nighivast
country like India. Since most UTIs are treated iioglly the selection of antimicrobial agent shibble determined
not only by the most likely pathogen but also Isydkpected susceptibility patteffl. Therefore the current study
was undertaken to know the microorganisms resplengilp nosocomial UTIs and their antimicrobiatistance
pattern in our tertiary care hospital.

EXPERIMENTAL SECTION

Study design, setting:
This was a retrospective study conducted in thealieent of Microbiology, Shri B M Patil Medical Gege,
Bijapur, India over a period of 3 years from Jay2010 to December 2012.

Analysis :

Presence of at least two of the following with rtbes recognized cause: fever, urgency of urinatttysuria or
suprapubic tenderness; with at least one of tHeviahg: pyuria or positive urine culture. Patiemtsh an episode of
UTI that was not present in first 48 h of admissiand became apparent after 48 hours of admissi@ndiagnosed
as nosocomial UTI, and were included in the study.

Sample collection:

The samples included midstream urine specimengetaibed urine samples, supra-pubic aspirates atetlein
sterile universal bottles (?Proximately 15 ml) e specimens were transported to the bacterydimboratory
within 2 hours of collection’

Microbiological analysis:

All urine samples were examined by routine micrgécoexamination by wet mount of urine sediment rafte
centrifuging urine for 10 minutes at 1000 revolatiper minute. Presence of pus cells, red blood,cepithelial
cells, casts, and crystals were noted as suppditidengs of urinary infection. Simultaneously altine samples
were cultured over routine culture media; MacCon&ggr and Cysteine lactose electrolyte deficiegar avith a
sterile standard loop. These plates were incubatt&¥°C for 2 consecutive days. Culture resultsevieterpreted
according to the standard criteria and a growtk:X® CFU/ml was considered as significant bacteritt?aTo
avoid duplication, repeated isolates of the sanezisp from individual patients were excluded frdme survey.
Cultures with more than three colonies were disedrés contaminants and their antibiotic suscéipyibvere not

tested. Species were identified by conventionathmemnical tests according to standard microbioklgiechniques.
[9]

Antimicrobial susceptibility testing:

All isolates were tested for antimicrobial susdeifity on Mueller Hinton agar by the standard didiéfusion
method recommended by the Clinical and Laboratdap@ards Institute (CLSI}Y Antimicrobial agents (disks)
were obtained from HiMedia laboratories, Pvt Ltdurkwbai. Appropriate quality control strains were dige
validate the results of the antimicrobial digk. coli, ATCC 25922, andPseudomonaaeruginosa ATCC 27853,
were used as quality control straifid.

RESULTS
A total of 682 culture positive isolates with sificant growth were recovered. Of these 427 (62.88é)e from

male patients and 255 (37.4%) were from femaleeptti Table 1 shows age and sex wise distributfothe
uropathogens. The prevalence of UTI was more amuadg patients. Overall the majority of the isolatese from
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> 50 years age group. Among females maximum nuntifdésolates were from 21-50 years age group fodidwy
> 50 years age group. Among males, elderly pati€sits8%) were more commonly affected followed by521
years age group.

Table 2 shows the etiological agents of nosocoldilll E. coli was the most predominant organism (43.3%) and
also the most prevalent organism isolated from raalevell as female patients, followed Kiebsiella spp. and
Citrobacterspp. Gram positive cocci accounted for 7.9 % efttital isolates causing CA-UTCandidaspp. (6.5%)
were isolated in small numbers.

Table 3 shows antibiotic sensitivity of the isokatausing nosocomial UTI. Piperacillin-tazobactuemmikacin,
nitrofurantoin were the most active agents agaimstmajority of Gram negative bacilli. Ampicillicephalexin
and nalidixic acid were the least active antib®tgainst the majority of the Gram negative biadl. coli, which
was the commonest organism, isolated also showmdlasisensitivity patterns with piperacillin-tazattam,
amikacin showing sensitivity of more than 80 %.dPgzillin-tazobactum and linezolid were most dffex drugs
against Gram positive cocci and the least actiugsiagainst Gram positive cocci were penicillin alkacillin.

Table 1: Age and sex wise distribution of uropathogns

Male Female Total
Age inyears | Number | % | Number | % | Number | %
1-20 27 6.32 39 15.3 66 9.68
21-50 153 35.8 142 55.7 295 433
> 51 247 57.8 74 29 321 47.1
Total 427 10C 25E 10C 682 10C

Table 2: Frequency of uropathogens isolated

Number (%)
Organism Male Female Total
No. % No. % No. %

E.coli 184 | 43.1| 111] 4353 295 4383

Klebsiella spp. 60 | 141| 51 20| 111 16.8

Citrobacter spp. 63 | 148 26| 102 89 13

Other Gram negative bacilli* | 58 | 13.6| 31| 122 89 13

Gram positive cocci 37 | 867 17| 6.67 54 7.9P

Candida spp. 25 | 585| 19| 745 44| 6.4b

Total 427 | 100| 255/ 100] 682 100

*Protiusspp Acenetobactespp. Pseudomonaspp.
Table 3: Antibiotic sensitivity of the isolates
Sensitivity (%) Sensitivity (%)
Antibiotics Al Grgm E. Klebsiella Citrobacter - Gram positive
negative coli Spp spp Antibiotics cocei
bacilli ) )
Ampicillin 5.2 6.78 4.5 2.25 Penicillin 14.8
Co -trimoxazole 16.5 18.€ 18.¢ 12.4 Erythromycin 25.¢
Norfloxacin 15.¢ 12.8 23.4 14.€ Tetracycline 33.2
Ciprofloxacin 23 15.6 36 30.3 Cephalexin 20.4
Gentamicin 28.9 35.9 25.2 20.2 Cloxacillin 13
Nalidixic acid 8.2 7.12 18 3.37 Piperacillin-tazobactum 72.2
Cefoparazone -

Amoxyclav 111 12.9 12.6 6.74 salbactam 44.4
Amikacin 65.4 85.8 59.8 51.9 Gentamicin 33.3
Cephalexin 6.4 7.46 5.41 6.74 Ciprofloxacin 241
Cefoparazone - 463 55.9 38.7 3438 Amoxyclav 407
salbactam
Piperacillin-tazobactum 76.5 84.5 70.5 57.7 Cefuroxime 18.5
Ofloxacin 28.6 234 40.5 36 Azithromycin 24.1
Nitrofurantoin 56.8 67.2 47.9 45.3 Linezolid 64.8
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DISCUSSION

Urinary tract infections (UTIs) are the most commuarcterial infection in patients of all ages witighh risk in
young women resulting in significant morbidity anealth care cost$? With the constantly shifting trends in drug
resistance, antibiotic options, and pharmacoecongonsiderations, UTIs continue to be one of thetrfrequently
diagnosed cases, having an estimated figure ofriiidon per annum worldwidd**!

In the current study Enterobacteriaceasvere responsible for more than 70 % of the nosdalo UTI cases.
Among theseE. coli was the most common organism isolated followgdKlebsiellaspp. which correlates well
other studies conducted across our country anchdrthe world ®****® and also, a national survey of nosocomial
UTIs in the United states founH.coli, Pseudomonasnd Klebsiella spp. among the top 5 pathogef.
Enterobacteriacadnave several factors responsible for their attactirteethe uroepithelium. These gram-negative
aerobicrlltiﬁcteria colonise the urogenital mucosa waidlhesin, pili, fimbriae and P1-blood group phgpet
receptor.

The age wise distribution of the patients diagdoséh nosocomial UTI revealed the following chagaistics. In
all age groups, except those aged more than 58,ylsmales were more frequently affected than makemong
females, frequency of UTI was more among 21-50s/@ge group and among males, elderly patients mere
commonly affected, which could be because of ptigstgypertrophy and neurogenic bladder in the djderales.
17 The prevalence of UTIs which was more amomgaguctive age groups in females could be attrihioe
short[ll7?ngth of urethra in females, terminatiorurdthra beneath the labia and proximity of the hredtopening to
anus:

Uropathogens and their susceptibility may varyrfriime to time and from one institution to anotheach hospital
or institution must have its own evaluation for Isuigfection so that any change in the susceptilattern can be
detected and managed accordingly. Such evaluasiaisb useful for the setting up of an antibigtiticy. 8
Antibiotic resistance pattern in our study revealeat, ampicillin, cephalexin, nalidixic acid wettee least active
antibiotics against the Gram negative bacilli,daled by amoxyclav ,co —trimoxazole, norfloxacin @hishowed
resistance rate of more than 70%. Piperacillinitactum and amikacin were the most active agegdamst the
Gram negative bacilli.

The Enterobacteriaceaeexhibited relatively higher resistance rates émeyal to amoxyclav and co —trimoxazole
than those that have been reported in previousestif] our study correlates well with previous dtté in which,
Piperacillin-tazobactum , amikacin and nitrofuranteemained very active drugs against mestoli isolates. The
highest resistance was shown ®ifrobacter spp which was the third most common organism iedldrom the
UTlIs. Citrobacterspp was resistant to commonly-used antibioticsgpix®iperacillin-tazobactum which was the
second line antibiotic according to hospital amtilti policy. A similar pattern were observed #dlebsiella spp.
majority of which were susceptible to Piperacilazobactum and amikacin.

The quinolones viz Nalidixic acid, norfloxacin acigrofloxacin, which are most commonly used drugaimst UTI
were least effective against all the uropathogem®entered during the study period. This obsermationsistent
the previous reporf&” It has been reported that since the mechanismtinfnacf these quinolones is almost same,
emergence of resistance against one will also dserthe activity of other quinolonéd.

To summarizeE. coli was the most predominant organism (43.3%), folkbvey Klebsiella spp. Piperacillin-
tazobactum , amikacin, nitrofurantoin were the namdive agents against the majority of Gram negédacilli. E.
coli, which was the commonest organism, isolated diswved similar sensitivity patterns. Piperacillizédactum
and linezolid were most effective drugs againsin®positive cocci.

To conclude, sensitivity pattern of the pathogeoutd be ascertained before prescribing an antahiat agent for
a meaningful therapy and to avoid fast emergenaesi$tant mutants. Appropriate usage of antimiatetshould
be implemented by formulating hospital antibioticlipy through a close collaboration between climns and
microbiologists.
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