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\Pseudomonas aeruginbsa is one of the most impgueahbgenic bacteria causing hospital infectionsiclv has - {Comment [124]: italize

intrinsic resistance to many antibiotics. One af teasons for the emergence of drug resistancedndomonas
aeruginosa isolates is the production of extengedtsum beta-lactamase enzymes. Resistance rateréasing
due to the production of these enzymes in pseudamaeruginosa. The goal of this study was to détertine

prevalence of ESBL enzymes in pseudomonas aerwii®@slates from different samples of patients in

Khorramabad city by CDT phenotypic method.
Materialsand Methods:

This study was an investigation on 70 pseudomorasgmosa samples isolated from different samplgmbents
in medical centers of Khorramabad city during oeary The bacteria were identified by routine biosleal tests.
Antibiotic sensitivity of the isolates was evaluatey double disk diffusion method. Phenotypic irtigetion of

combination with clavulanic acid (combined diskifes
Results:

Results of combined disk test showed that, out@fsblated pseudomonas, 100% of the samples hatianudy
resistance and 25 (35.7%) were phenotypic betastzrse-producing enzymes.

Conclusion:

Considering the increasing prevalence of pseudomarauginosa strains which produce extended-spediaia-
lactamase, it is recommended to use an appropregament protocol based on determining antibiogpattern of
strains. This issue is a serious alarm for applyimfgction-control criteria with the purpose of peating the
following spread of this microbe.
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1. Introduction:

Pseudomonas aeruginosa is one of the most impguthbgenic bacteria, which causes hospital irdestilike
pneumonia, bacteremia, and urethritis infectionkis Thacterium is one of the important factors ofodic
pulmonary infections and death in children and &dulith cystic fibrosis disease (1). Also, it is apportunist
pathogenic bacterium which is a major cause of afigrtin patients with impaired immune system (A$. a result
of clinical consumption of antibiotics, the prevade of hospital pseudomonas aeruginosa strainshverie multi-
drug resistant (MDR) has been increased worldwittetarned into a serious problem in hospital manege (1,




2). Resistance mechanisms of pseudomonas aerugimdsde producing beta-lactamase, secretive purapd,
external membrane changes (3). Resistance to wadougs is usually the result of a combination iffecent

production of enzymes called beta-lactamase igdhistance factor to beta-lactamase (3). Betartzasa was an
appropriate drug for treating pseudomonas aerugirtogt, after a while, some of the bacteria shoresistance to
these antibiotics by producing beta-lactamaseR8gistance of pseudomonas aeruginosa strains getieed and
third generation (extended-spectrum) cephalospai monobactams is done through extended-spediaie:
lactamase enzymes (ESBLs) (4, 5). These enzymescaied by different genes which are placed on the
chromosome or plasmid (4, 5). Extended-spectruma-laetamases (ESBLs) are of type A beta-lactantasg) @nd
include a number of evident ESBL specificationsahiinhibit their activity in the presence of claamic acid (beta-
lactamase inhibitor). So, this specification isdiss a confirmatory test in tracing ESBLs in lalbana (6) so that
the bacterial strain which is resistant to one leé third generation cephalosporins (cefotaximefriegbne,

cefixime, and ceftazidima) and its beta-lactamasetopped in the presence of clavulanic|acid. isicered as - {c.)mment [139]: ceftazidime
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(6, 7). The most conventional ESBLs reported fromstern and Asian countries are extended-spectruar be
lactamase derived from SHV and TEM which are plasedarge plasmids and sometimes transferred ferdiit

indiscriminate use of antibiotics in Iran has léé bacteria to gain resistance mechanisms and stsigtance to
drugs (2). Considering the mentioned points andtduke role and importance of strains in uncotatdé hospital
infections, this research considered the pseudosnaaauginosa isolated from clinical samples in Kaoabad city.

2. Materialsand M ethods:

This research was a cross-sectional study. 70 sangfl pseudomonas aeruginosa were isolated froferefift
clinical samples such as wound, blood, pulmonargretmns and mucus, urine, tissue, body liquidsg an

identity were done by routine discriminative biogtieal tests including manner of sugar fermentaomS| (triple
sugar iron) agar medium, lysine iron agar decarlation in lysine iron agar medium LIA (lysine ir@war), indole
production and mobility in SIM (SH2, indole, mobjli medium, reaction in VP (Voges Proskauer) and MR
(Methyl Red) media, and consumption of Simmon'satgt medium, growth in urea agar, and fermentatibn
different sugars (glucose, maltose, cellobiose, mtah and sucrose) in OF medium (1, 2, 4). Finathe results
were compared using standard tables. Drug seitgitigst was done by disk diffusion method basedCiu$I
(Clinical and Laboratory Standards Institute) instions on Mueller Hinton agar medium. Antibiograesults for
screening ESBLs and MDR samples after 18-24 haftiation at 37°C were read by the above-mentiotaediard

institute tables (1, 2, 4). The antibiotic diskeedsn this study (PadtanTeb Company, Tehran, Immﬁaineg/ = {Comment [1313]: include

tetracycline, meropenem, cefotaxime, ceftazidiméenacillin, ceftriaxone, ciprofloxacin, chloramptieol,

- ‘[Comment [1J14]: what concentration?

This test was done by diffusion disk method (KirBguer) based on CLSI standarfls. At first, aftepareg _ - {Comment [1315]: disk diffusion method
Mueller Hinton agalr medium, standard microbe susiperwas prepared with half McFarland concentratior?, 3, - { comment [1316]: delete
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piperacillin antibiotic disks along with their tlr&ombined disks with clavulanic acid (ceftazidiot@/ulanic acid,

cefotaxime /clavulanic acid, piperacillin/tazobaujavere placed on the medium with the distanceiﬁﬁmﬁ.fAﬁgr/ = {c.)mment [1318]: apart

24/t incubation of the plates at 37°C, diameténkibition zone around the disk was measured. BEed inhibition _ (Comment [1319]: hrs

zone of equal to or more than 5 mm in the plateainmg clavulanic acid disk was determined as ESBtoducer -
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3. Results and Discussion:
3.1 Microbial sensitivity pattern for MDR strains

Microbial sensitivity pattern for MDR strains was fllows: out of 70 strains, 79.1%, 33.3%, 66.6%0, 58.3%,
66.6%, 45.8%, 34.2%, 58.7%, and 33.3% showed aemistto cefixime, ceftriaxone, gentamicin, meropgne
cefotaxime, ciprofloxacin, ceftazidima, tetracyelirerythromycin, and chloramphenicol, respectivAigcording to
the obtained results, it was found that 100% ofisb&ates had multi-drug resistance.

3.2 Frequency of ESBLsproducer strains:

25 (35.7%) and 45 (64.3%) out of 70 tested pseud@am@eruginosa isolates were positive and neg&SRBL
phenotypes, respectively.

)

resistance to beta-lactamase drugs and extendetttgpecephalosporins is a developing serious pmtaad, in
near future, we will need new antibiotics to replabem (1, 2, 4). Plasmids which are responsibieEf8BLs

appropriate antibiotics for the treatment of ESBksducer isolates (8). Carbapenems are a seldfctidnfections
caused by ESBLs producer isolates; but, the isplasistant to carbapenem have been also repietihé present
research {4). The treatment of antibiotic consuampis effective for the occurrence of resistangiss through

N

which showed a higher percent than other studigsorfg the strains, maximum percent of pseudomonagiaesa
isolates existed in wound and urine samples; caresety, maximum rate of resistance was observethése

\
N
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samples. This issue demonstrated that maximumtaesis was in the samples isolated from hospitalpzgeents,
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spectrum beta-lactamase and long-term hospitadizaif patients could lead to considerable dispersibESBLs\\ S~
producer bacteria (9). The notable point is ablatftequency of sample; in the present work, theimam number %

of isolates and resistance was found in woundsghvivas in agreement with the study at ShahidBehklgispital, K
Kashan, Iran (1).In this research, maximum rateesfstance was ih cefixima (79.1%) and minimumstesice
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belonged to meropenem (25%), which was almost ieeagent with the previous studies (1, 5). In aasdein '
Saudi Arabia, the prevalence of ESBLs pseudomoreasad.6%, which was not in parallel with percenESBLs
in the present study (5). Different reports fromieas geographic regions approve the role of reajiand specific ',
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studies on resistance emergence (10). Therefoevaemce rate of ESBLs producing pseudomonas aersmi N
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increased acquisition of ESBL genes through
horizontal gene transfer, which influences long-term
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dispersion of ESBLs

strains in this study was determined as 35.7%hdukl be noted that appearance of different tygesntbiotic-
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cephalosporing, according to most of the repohs, grevalence of such organisms is decreased throsimg .

spectrum beta-lactamase in the bacteria isolatenh finpatients with multi-drug resistance is consdean "«
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important medical and health problem in most caast{10, 11).
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