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Frequency of extended-spectrum beta-lactamase (ESBE

multidrug resistance produced byPseudomonas aeruginosa
isolated from clinical specimens in Khorramabad Ciy, Iran

Abstract:
Background:

Pseudomonas aeruginosa is one of the most important pathogenic bactesiasing hospital infections, which has

intrinsic resistance to many antibiotics. One af tleasons for the emergence of drug resistan‘pﬁamuginosdi _ — | Comment [ul]: Capitalize letter P before
isolates is the production of ESBLs (extended-spettbeta-lactamase) enzymes. Resistance ratersasing due italizing it. Applicable to all part of this manuscript.

to the production of these enzymespieruginosa. The goal of this study was to determine the pewes of
ESBLs enzymes ip.aeruginosa isolates from different samples of patients in Khorabad city by CDT (combined
disk test) phenotypic method.

Methods:

This study was an investigation on g@eruginosa samples isolated from different samples of pasiémtmedical
centers of Khorramabad city during one year. Thetdsa were identified by routine biochemical tegstibiotic
sensitivity of the isolates was evaluated by doutilk diffusion method. Phenotypic investigation BEBLs
production among the tested isolates was perfortmedefotaxime disks and ceftazidime both alone and
combination with clavulanic acid (combined disktfes

Results:

Results of combined disk test showed that, out@fsblated pseudomonas, 100% of the samples haiianud
resistancé,Maximum resistance to cefixime (79.1%6) lawest resistance to meropenem (25%) was olxbenve

wounds were beta-lactamase producers. [comment [u3]: about

Conclusion:

Considering the increasing prevalencepoferuginosa strains which produce extended-spectrum betareada, it
is recommended to use an appropriate treatmergoiobased on determining antibiogram pattern mﬁm.\This
means that all isolated before treatment with aotiits by antibiotic susceptibility testing be exaed and be used

the antibiotics accordance with the CLSI (Clinieaid Laboratory Standards Institute) standlgrggfﬁsjsgjsi a - [Comment [u4]: let your grammer flow pls.
serious alarm for applying infection-control crigewith the purpose of preventing the following e of this
microbe.

Keywords: Disk Diffusion Antimicrobial Tests, Pseudomonas aeruginosa, Multi drug resistant, extended-spectrum
beta-lactamase

1. Introduction:



P. aeruginosa is one of the most important pathogenic bactevisich causes hospital infections like pneumonia,

bacteremia, and urethritis infectibns. This baateris one of the important factors of chronic putary infections - [ Comment [u5]: reference

and death in children and adults with cystic filsodisease (1). Also, it is an opportunist pathogdracterium {Comment [U6]: of the causative agent of

which is a major cause of mortality in patientshwihpaired immune system (1). As a result of chhiconsumption
of antibiotics, the prevalence of hospifaberuginosa strains which are multi-drug resistant (MDR) haseto
increased worldwide and turned into a serious grbin hospital management (1, 2).Intrinsic resistato
antimicrobial agent in this bacterium exacerbateatinent condition of its infections (1, 2). Resigte mechanisms
of p. aeruginosa include producing beta-lactamase, secretive puammsexternal membrane changes (3). Resistance
to various drugs is usually the result of a comtitmeof different mechanisms in one strain or fimetof a specific
mechanism. A type of resistance which appears duthé production of enzymes called beta-lactamasthe
resistance factor to beta-lactamase (3). Betardzasa was an appropriate drug for treapingeruginosa; but, after
a while, some of the bacteria showed resistandeee antibiotics by producing beta-lactamaseR8sistance gp.
aeruginosa strains to the second and third generation (ex@spectrum) cephalosporins and monobactams is done
through extended-spectrum beta-lactamase enzyn®BL&} (4, 5). These enzymes are coded by diffegenes
which are placed on the chromosome or plasmid }4E8tended-spectrum beta-lactamases (ESBLs) atgpefA
beta-lactamase (5, 6) and include a number of avi€SBL specifications which inhibit their activiiy the
presence of clavulanic acid (beta- lactamase itdnhiSo, this specification is used as a confionatest in tracing
ESBLs in laboratory (6) so that the bacterial strahich is resistant to one of the third generatephalosporins
(cefotaxime, ceftriaxone, cefixime, and ceftazidiarel its beta-lactamase is stopped in the presgincavulanic
acidis considered as positive ESBLs. Thus, thertreat of infections caused by this bacterium fdéspite its easy
laboratory detection (6,7). The most convention8BEs reported from western and Asian countrieseatended-
spectrum beta-lactamase derived from SHV and TEMhvare placed on large plasmids and sometimesfeard
to different strains with one genus or other ger@ranterobacteriaceae family along with resistaincéces (7).
Nowadays, indiscriminate use of antibiotics in If@as led the bacteria to gain resistance mecharasmisshow
resistance to drugs (2). Considering the mentiopeuhts and due to the role and importance of siram
uncontrollable hospital infections, this researcmsidered thep. aeruginosa isolated from clinical samples in
Khorramabad city.

2. Materials and Methods:

This research was a cross-sectional study. 70 ssnofb. aeruginosa were isolated from different clinical samples
such as wound, blood, pulmonary secretions and suatne, tissue, body liquids, and cerebrospihat fin

Comment [u7]: capitaliz

pulmonary secretions (8), blood (6).tissue (4) #mel fluid (3), respectively. Identification and eehination of "« Comment [u8]: delete

Comment [u9]: 30 isolates of P. aeruginosa was

bacterial identity were done by routine discrimimatbiochemical tests; including manner of sugamfentation in N {
N T identified from wound source, urine ...,

77777777777777777777777777777777777 {Comment [u10]: delete

MR (Methyl Red) media, and consumption of Simmariteate medium, growth in urea agar, and fermeomatf ‘[c TR
omment |u HIs

o )

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$|
(Clinical and Laboratory Standards Institute) instrons on Mueller Hinton agar medium. Antibiograesults for
screening ESBLs and MDR samples after 18-24 hrinafbation at 37°C were read by the above-mentioned
standard institute tables (1, 2, 4). The antibidtgks used in this study (PadtanTebCompany, Tetram) include
tetracycline (3Qg), meropenem (1@), cefotaxime (30g), ceftazidime(3Qg), piperacillin(10Q.g),
ceftriaxone(3Qg), ciprofloxacin(;g), cefixime(3@g), chloramphenicol(3®), erythromycin(1hg), and
gentamicin(1Qg).

2.1 Screening beta-lactamase producer samples (ES8L



This test was done by disk diffusion method (KirBguer) based on CLSI standards. At first, after praspared

(4, 2, 3, 4). After complete dispersion of the rolial suspension on the mentioned medium, ceftazdi
cefotaxime, and piperacillin antibiotic disks alongith their three combined disks with clavulanicidac

(ceftazidime/clavulanicacid, cefotaxime /clavulaamd, piperacillin/tazobactam) were placed on n’r&dium\ with - {Comment [u13]: at

the distance of 25 mm(figure 1). After 24 hrs inatibn of the plates at 37°C, the diameter of irtihizone around
the disk was measured. Increased inhibition zoneqafl to or more than 5 mm in the plate contaimlagulanic
acid disk was determined as ESBLs producer stfgii)(

Fig 1.combined disks test with ceftazidime(CAZ) andeftazidime/clavulanicacid(CZA) disk for Screeniwg
beta-lactamase producer samples (ESBLs), in Khorraabad City, Iran

3. Results:
3.1 Microbial sensitivity pattern for MDR strains

Microbial sensitivity pattern for MDR strains was ®llows: out of 70 strains, 79.1%, 33.3%, 66.6%%, 58.3%,
66.6%, 45.8%, 34.2%, 58.7%, and 33.3% showed aemistto cefixime, ceftriaxone, gentamicin, meropgne
cefotaxime, ciprofloxacin, ceftazidime, tetracyelinerythromycin, and chloramphenicol, respectivggble 1).
According to the obtained results, it was foundtti@0% of the isolates had multi-drug resistantdgta
1).Maximum resistance to Ciprofloxacin was observepulmonary secretions. The highest resistanaeti@imein

~
~

kasds of WOUjIg. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | -~ ‘{Comment [u14]: was identified in wound
sample
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Table 1.Resistance Percent of multidrug resistande. aeruginosaisolated from clinical specimens city of
Khorramabad, Iran, to various antibiotics

Antibiotics Percent of resistance

Cefixime(5ug) 79.1%




Ceftriaxone(3Qg) 33.3%

Gentamicin(1Qg) 66.6%
Meropenem(1(g) 25%

Cefotaxime 58.3%
Ciprofloxacin(fg), 66.6%
Ceftazidime(3Qg) 45.8%
Tetracycline(3Qg) 34.2%
Erythromycin(15.9) 58.7%
Chloramphenicol(3fg) 33.3%

3.2 Frequency of ESBLs producer strains:

25 (35.7%) and 45 (64.3%) out of 70 tespeakruginosa isolates were positive and negative ESBLs phemstyp
respectively.Most beta-lactamase production inicdihspecimen was found in the wound. That 35% haf t

Khorramabad, Iran

Frequency of ESBL (%) Out of 70 Samples

17.1% 12 Wound(30)

8.5% 6 Urine(19)

4.2% 3 pulmonary secretions (8)
2.8% 2 Blood(6)

1.4% 1 Tissue(4)

1.4% 1 Body fluid(3)
35.7% 25 Total

4. Discussion and conclusion:



MDR p.aeruginosa is the most important risk factor in hospital @at Nowadays, the problem of resistance to
beta-lactamase drugs and extended-spectrum cepbalts is becoming a serious problem and we enetbaat
in near future, the world will need new antibiotits replace the existing once (1, 2, 4). Plasmidisclv are
responsible for ESBLs production carry resistaneeeg to other antibiotics like aminoglycosidesg8).there is a
limiting selection of appropriate antibiotics fdret treatment of ESBLs producer isolates (8). Caxbems are a
selection for infections caused by ESBLs produselates; but, the isolates resistant to carbapédrera been also
reported like this present research (4). the misfsantibiotic has indeed influenced the occurrenteesistant
strains through direct and indirect mechanismd(2}his study, the prevalence of MDiR aeruginosa was 100%,
which showed a higher percent than other studiesd¥ial sensitivity pattern for MDR strains wasfaiows: out
of 70 strains, 79.1%, 33.3%, 66.6%, 25%, 58.3%6%6.45.8%, 34.2%, 58.7%, and 33.3% showed resisttmc
cefixime, ceftriaxone, gentamicin, meropenem, @efiobe, ciprofloxacin, ceftazidime, tetracyclineytBromycin,

and chloramphenicol, respectively(table 1). Amamg $trains, maximum percent mfaeruginosa isolates existed _ -

which indicated increased antibiotic resistancehaspital environments. Increased acquisition of EQf@nes
through horizontal gene transfer, which influenioes-term hospitalization can be associated ofrede:d-spectrum

bacteria (9). The notable point is about the fregyeof sample; in the present work, the maximum bemof
isolates and resistance was found in wounds, whia in agreement with the study at ShahidBehesbsiphial,
Kashan, Iran (1).In this research, maximum rateesfstance was in cefixime(79.1%) and minimum tesise
belong to meropenem (25%), which was almost inegent with the previous studies (1, 5). In a redear Saudi

Arabia, the prevalence of ESBLs pseudomonas wa&$#lwhich was not in parallel with percent of ESBhghe

aeroginosa was 3.8%; 4.2% in Malaysian and 7.2% in UK as regzbby Jacobso(il0,11).While other researchers’
results indicate high levels of ESBLs in strainsPoferuginosa e.g. Thailand (28%), India (20.3%) and 39.4% in
Tehran burn hospital (12, 13, 14, 15, 16,17). Twsditals in Tehran in patients with wound infectioas 46% that

in this study include; 30 from wounds, 19 from esn8 from pulmonary secretions, 6 from bloods,offtissues
and 3 from body fluids. The frequency distributi@hESBLs producer amorg aeruginosa strains isolated from
clinical specimens in Khorramabad, Iraere 17.1%, 8.5%, 4.2%, 2.8%, 1.4%, 1.4% for wouwmthe, pulmonary
secretions, blood, tissue and body fluid respelstivahile the prevalence rate was 35.7% (table Pjifferent

reports from various geographic regions approverthe of regional and specific studies on resistaemergence

use of oxyimino-cephalosporins (9). Change in amiits consumption strategy and high aseptic caomitin areas
where patients are hospitalized for long-term, tabwy antibiotic susceptibility testing accorditg the CLSI
standards are also important factor towards cdimtgomicrobial drug resistance.
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