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ABSTRACT

Pseudomonas aeruginosa is a mobile bacterium afiddeical in shape, which grows easily in many nueuli
These bacteria can cause serious infections in lpatients due to damages of the skin as the firetdf defense so
that was a major factor of deaths in about 77%hase patients in the past 25 years. The aim ofstoidy was to
investigate the prevalence of multi-drug resist@naeruginosa in patients hospitalized at Qutb atBhirazi with
Primer 272. This cross-sectional study was condlebegperimentally over a period of one year (Mar€12 to
March 2014) at Burn Research Center, Universityefdical Sciences of Shiraz, Iran. In this studyQ 8a&mples
were collected by swab from the burn patients aehito hospital over a period of one year. It skidoé noted that
all samples were taken in the morning before wagltile patients and delivered to the microbiologyolia@tory. All
samples were then evaluated using microbiologidegnptypic tests for microscopic and macroscopic.ttas
number of samples, 50 (25%) cases were confirmé&ld asruginosa. 83 (41%) samples were from the sneatd,;
54 (27%) cases were from the women's ward; 35 (1c&#4¢s were from the department of pediatrics éh{L2%)
samples were from the ICU (117 (58%) males an42%4) females). The most causes of burns were lasvéol49
(25%) gas, 48 (24%) oil and gasoline, 40 (20%) ingilwater and hot liquids, 33 (17%) fire and 30 ¥4b
electricity. Acinetobacter and other bacteria weespectively obtained as 50 (25%); 80 (40%) and3®0). The
results showed that resistance to the groups dbagaenem, penicillin, aminoglycoside, quinolone,hapsporins,
macrolides and chloramphenicol were high in différgypes of genetic patterns of P. aeruginosa anthis case
the basic measures should be taken. According gstemce of some samples to antibiotics, this cam lmajor
cause of epidemics of nosocomial infections in beenter of Qutb al-Din Shirazi. The incidence ofilaintic
resistance in P. aeruginosa is not new matter atés been reported upward trend in recent decades.
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INTRODUCTION

Pseudomonaceae family consists of many speciesaofi-gegative, aerobic and non-fermentation bactehieh

live in soil and water. Several species of thisugeare pathogenic to animals and plants. Most ahtss of
pseudomonas does not infect humans but some of séinerimportant opportunistic pathogen for the hegth a
weakened immune system [1]. This bacterium movéB thie help of one or several polar flagella andceit all
species are mobile. These bacteria are gram-neghticilli that are unable to ferment sugars as knden
Fermenting Bacteria [NFB]. In addition t®. aeruginosafrom Pseudomonaceae family, other genus including
Alcaligenes, Acinetobacter, Moraxella, Kingellak&nella and Flavbacterium are NFB [2].
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Pseudomonas bacteria are classified based on thitar#ly of rRNA and common cultural characteristic.
aeruginosas a mobile bacterium and cylindrical in shap&{Bumx0.5-0.8 um]. The bacteria are easily grown i
many medium, which create sometimes smell like grBp aeruginosagrows well at 37 to 42 °C. These bacteria
are positive oxidize and are the second most compacteria in nosocomial infections causing 21 paroé these
infections.P. aeruginosas a bacterium with a global spread in natureiarmbmpletely harmless in most scenarios.
It has been isolated from soil, water, and occasgipifirom normal human skin. It can also be livimgpre than 6%

in the nose and throat and lower gastrointestiystesn [3].

Fecal transmission of these bacteria is low in hulmgings [about 3%)], but with long-term stay in tiespital after
three weeks comes to about 30-50%, which can ik dar internal infection [4]P. aeruginosaan be seen in two
forms on solid medium: Large colonies and smootth itat edges and protruding center [like scraml#gds] as
well as rough and convex small colonies. Medicailitees are good sources of large colonies, wifile small
colonies usually are obtained from natural sourgdée transformation of large colonies to small oisepossible,
but the reverse mode is extremely rare. The tlyjpeé is the mucoid colony that is obtained most ftbw urinary
tract and respiratory secretions. The bacteriecageohydrates through the aerobic metabolism ar@hgraugars is
only able to oxidize glucose. Oxygen is the finakc&on acceptor; although, tie aeruginosas obligatory aerobic
bacterium, but can anaerobically grow using argiron nitrate as subsidiary electron acceptor [5jsidering that
P. aeruginosais an important cause of nosocomial infectiongi@aarly in burn patients, so knowing how to
release bacterial strains have particular epidergiohl importance in order to find the sourcesndéction, assess
the propagation of pathogenic isolates and quickrob Since it seems certain genetic pattern ofdyéa appears in
different infections, the aim of this study was determine the prevalence & aeruginosain burns patients
admitted to hospital Qutb al-Din Shirazi during ffeiod of 2013 to 2014.

MATERIALSAND METHODS

This cross-sectional study was conducted experiatigrdver a period of one year (March 2013 to Ma2€i14) at
Burn Research Center, University of Medical Scisnge Shiraz, Iran. 200 samples were directly takgrswab
from the burn patients referred to hospital ovegpesiod of one year. It should be noted that all glas were
collected in the morning before washing the pasieamid the experiments were performed at the miclaiy
laboratory. All samples were then examined be apglynicrobiological phenotypic tests for microsco@nd
macroscopic.

Determination of antibiotic susceptibility:

Evaluation of drug-resistant strains and differantibiotic sensitivity of each sample were measuwrsthg the
Kirby-Bauer method. In this way, the numbers of 2e8ony of any monoculture were inoculated in 2rmtrient
broth and incubated for 2 h at 37 ° C. The turiditcultures was compared with 0.5 McFarland (6).

RESULTS

83 (41%) samples were obtained from the men's vk @27%) cases were from the women's ward; 35 [X&¥es
were from the children's ward and 28 (14%) samplee from the ICU (overall 117 (58%) males and 82%)

females). The most causes of burns were as folld@425%) gas, 48 (24%) oil and gasoline, 40 (20%i)ing

water and hot liquids, 33 (17%) fire and 30 (15%k#icity.

Of the total 200 samples taken from patients witmb, those that results of microbiological tesesenpositive for
citrate, oxidase, catalase, indole, with pigmeptpction and no sugar fermentation in TSI as weljjl@wth was at
a temperature of 42 °C have been identifie® a@eruginosaand stored in specific medium at -20 °C. Acinetiba
and other bacteria were respectively obtained g25%); 80 (40%) and 70 (35%).

Resistance pattern of different wards of hospital with carbapenem group:

- Children's Ward: this ward had no specific genetittern and contamination of this ward was assalt of

genetic pattern contamination of other wards ofhthspital. On the other hand, isolatesPofaeruginosacausing

infection in children were resistant to imipenend aneropenem drugs. So, the children's ward need®ato
planning and proper use of medications to reduag-desistant strains.
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- Men's Ward: The genetic pattern 13 was dedictteithe men, as semi-sensitive to imipenem and negrem
antibiotics. The rest of the genetic pattern waseasstant to carbapenems group. So, drug-resistiation is high
in this ward. Therefore, men's ward needs corréamining and proper use of medications to reducedtog-
resistant strains.

- Women's Ward: The genetic pattern 5 was showseasi-sensitive to imipenem and meropenem antilsiotic
Although, this genetic pattern was common to othards of the hospital, but it was more disperseithénwomen's
ward. The specific genetic patterns of women's wamte as resistance to various antibiotics, pdeitu
carbapenems group. As a result, anti-susceptibiéisting should be done with proper planning tovene the
bacteria resistance before prescribing antibiotics.

- ICU: isolates ofP. aeruginosafrom the ICU have been placed in the genetic pattehich are all resistant to
imipenem and meropenem antibiotics. The prevalefickug-resistant strains is high in this wardeli¢her wards
of the hospital, and so stronger actions are netdedntrol of infections and treatments.

Resistance pattern of different wards of hospital with penicillin group:

- Children's Ward: there was no specific geneti¢gnatand contamination of this ward was due teothards.
Also, isolates oP. aeruginosacausing infection in children were resistantptperacillin. So, the children's ward
needs appropriate actions to use of suitable midisafor decreasing drug-resistant strains.

- Men's Ward: The genetic patterns dedicated fon'sneard were observed as resistant to piperacihitibiotic.
Hence, high drug-resistant infections were obsergedthat men's ward needs correct planning togorope of
medications for decreasing the drug-resistantrsrai

- Women's Ward: The genetic pattern 5 was indicagdsemi-sensitive to imipenem resistant to pipdirac
antibiotic. This common genetic pattern was mospelised in the women's ward. The specific genetitems of
women's ward were as resistance to various aritibjoparticularly penicillin group. So, proper tsequire
preventing the resistance of bacteria.

- ICU: isolates ofP. aeruginosarom the ICU have been placed in the genetic pattehich are all resistant to
piperacillin antibiotics. The prevalence of drugistant strains is high in this ward, like otherdsof the hospital,
and so serious measures are required to contiofexftions and treatments. Semi-sensitive genetitems 17 and
12 to piperacillin antibiotic have the same diffusirate among different units of hospitals.

Resistance pattern of different wards of hospital with aminoglycosides group:

- Children's Ward: no specific genetic pattern wasnfl and contamination observed is due to release 6ther
sectors. On the other hand, isolate?ofieruginosacausing infection in children were resistant topiemem and
meropenem drugs. So, more attention and care reustken in the children's ward to reduce drug-tasistrains.

- Men's Ward: The genetic pattern 2 was speciathtb men, as semi-sensitive to gentamicin and arnmikac
antibiotics. The rest of the genetic pattern waseasstant to aminoglycosides group. So, theregatgdrug-resistant
infection in the ward; this means that special ¢arequired for lowering the drug-resistant stsain

- Women's Ward: The genetic pattern 5 was showseasi-sensitive to gentamicin and amikacin antibgoti
However, this similar pattern was high in the woraemard. The specific genetic patterns of womemlsdwvere as
resistance to various antibiotics, particularly moglycosides group. Therefore, anti-susceptibikist and effective
antibiotics can be suitable to fight against resisbacteria.

- ICU: isolates ofP. aeruginosafrom the ICU have been placed in the genetic pattehich are all resistant to
gentamicin and amikacin antibiotics. The seriousasnees are able to destroy high prevalence of drsigtant
strains in this ward.

Resistance pattern of different wards of hospital with quinolones group:

- Children's Ward: genetic pattern was not speeifid other parts of the hospital have caused congdion in this

ward. On the other hand, isolateskf aeruginosacausing infection in children were resistant tapemem and
meropenem drugs. So, the children's ward needsatarredications to decrease the drug-resistannstra

- Men's Ward: The genetic pattern 2 was specighéamen, as semi-sensitive to quinolones antilsofibie rest of
the genetic pattern was as resistant to aminoglyesgroup. So, extremely drug-resistant infect®eeen in this
ward. Therefore, men's ward requires particularsuesato fight the drug-resistant strains.

- Women's Ward: The genetic pattern 5 was showseas-sensitive to ciprofloxacin and nalidixic acidtibiotics.

The ratio of the release of this genetic patters the greatest in the women's ward. The specifietie patterns of
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women's ward were as resistance to various antibjgtarticularly quinolones group. Then, it shob&inoted that
repeated tests to determine the appropriate pattamrease the resistance.

- ICU: isolates ofP. aeruginosarom the ICU have been placed in the genetic patt@hich are all resistant to
ciprofloxacin and nalidixic acid antibiotics. By @ging correct methods and effective antibioticee wan fight
against drug-resistant strains.

Resistance pattern of different wards of hospital with cephalosporins group:

- Children's Ward: there was no particular genetittgpn and contamination of this ward was as altre$ genetic
pattern contamination of other wards of the hogpa the other hand, isolates Bf aeruginosacausing infection
in children were resistant to ceftazidime and @fmhe antibiotics. So, the ward requires apprograttibiotics to
fight the drug-resistant strains.

- Men's Ward: The genetic pattern 13 was specidhéomen, as semi-sensitive to ceftazidime andtaefoe
antibiotics. The rest of the genetic pattern wassasstant to aminoglycosides group. So, speci@as require for
lowering the high drug-resistant.

- Women's Ward: The genetic pattern 5 was showseas-sensitive to ceftazidime and cefotaxime aotité. The
women's ward had the highest genetic pattern. Pkeific genetic patterns of women's ward were aistance to
various antibiotics, particularly cephalosporinsoup. Thus, prescribed antibiotics based on corieuti-
susceptibility test can prevent the resistanceattdria.

- ICU: isolates ofP. aeruginosarom the ICU have been placed in the genetic patt@hich are all resistant to
ceftazidime and cefotaxime antibiotics. Controlaotibiotic-resistant bacteria in this section isgble with right
medications.

Resistance pattern of different wards of hospital with macrolides group:

- Children's Ward: genetic pattern of this ward was$ special and genetic pattern contamination b&mounits
contaminated this ward. On the other hand, isolatés aeruginosacausing infection in children were resistant to
erythromycin antibiotic. So, drug-resistant straisBould be reduced with intensive care and appateri
medications.

- Men's Ward: The genetic pattern 13 was specighéomen, as semi-sensitive to macrolides groupss&ious
measures must be taken to combat the high incidefindeig-resistant infection.

- Women's Ward: The genetic pattern 5 was shovgeas-sensitive to erythromycin antibiotic. The segenetic
patterns of women's ward were as resistance towsantibiotics, particularly macrolides group. &ministrating
right antibiotics, we can reduce the high genetittggn in the women's ward.

- ICU: isolates ofP. aeruginosafrom the ICU have been placed in the genetic patiehich are all resistant to
erythromycin antibiotic. As mentioned in other garthe basic measures should be done for the ¢aosric
treatment of resistant infectious agents.

Resistance pattern of different wards of hospital with chloramphenicol group:

- Children's Ward: genetic pattern in this ward was$ particular. The contamination was due to genpéttern
contamination of other units of hospital. On theesthand, isolates &. aeruginosacausing infection in children
were resistant to chloramphenicol antibiotic. Hemeduced resistance must be done with basic heedtisures and
proper medications.

- Men's Ward: The genetic pattern 13 was specidhéomen, as semi-sensitive to chloramphenicol gso%o,
effective drugs, using the correct tests, shoulddssl to prevent the spread of drug-resistantfiofes

- Women's Ward: The genetic pattern 5 was showseas-sensitive to chloramphenicol antibiotic. Tipedfic
genetic patterns of women's ward were as resistemgarious antibiotics, particularly chloramphestigroup. It
would be better to use specific tests to cope Withgenetic pattern in this ward. As a result,-anticeptibility
testing should be done with proper planning to ené¥he bacteria resistance before prescribindiatits.

- ICU: isolates ofP. aeruginosarom the ICU have been placed in the genetic pattehich are all resistant to
chloramphenicol antibiotic. The high incidence ofigiresistant strains in this ward is a seriousahfor patients;
S0, it is essential to find effective treatmentsaatrol of infections.

DISCUSSION AND CONCLUSION

Considering thaf. aeruginosais an important cause of nosocomial infectiongigaarly in burn patients, so
knowing how to release of bacterial strains hasispepidemiological importance to find the souofanfection,
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assess the propagation of pathogenic isolates aitt gontrol of pathogens. In this study, 200 samplivere
collected from patients, 117 (58%) was related émmand 83 (42%) was belonged to women.

Of the total samples collected from the burn cenfeQutb al-Din Shirazi (Shiraz) hospital, 83 (41%gses were
from men's ward; 54 (27%) cases were from womensIw35 (17%) cases were from children's ward; 12B4)
samples were from the intensive care unit, allhef samples had been taken from the ulcers of pstiém this
research, standard microbiological tests were edmout on 200 samples taken from patients to ifjeistblates of

P. aeruginosawhich 50 samples were identified Bs aeruginosaisolates. The results show that resistance to
carbapenem and penicillin groups in the genetid¢epa of P. aeruginosais high. As well as resistance to
aminoglycosides is more in the genetic patternB.oderuginosa Semi-sensitive genetic pattern 17 was related to
gentamicin and amikacin antibiotics and had sarnpagation speed among different wards. Similadgijstance to
guinolone in the genetic patterns Bf aeruginosas also high. Semi-sensitive genetic pattern Sipwofloxacin
antibiotic was discussed. Semi-sensitive genetitepes 17 and 12 were associated to ciprofloxanih ralidixic
acid antibiotics and had same propagation speech@umifferent wards. So we can prevent the spreazbofmon
genetic patterns among wards using the right mmeesci

It should be noted that resistance to cephalosponmacrolides and chloramphenicol is high in aetgrof genetic
patterns ofP. aeruginosa Semi-sensitive genetic pattern 11 was linkedrioheomycin antibiotic with the same
propagation speed among different wards. The comrgenetic pattern 11 that was semi-sensitive to
chloramphenicol had the same propagation speeifféneht wards of the hospital.

A study was conducted by Polavarapu et al., in 200&ix months on all patients hospitalized in then ward.
The findings of this study showed that 72% weredtéd withPseudomonas aeruginosad others, respectively,
with E. coli, Staphylococcus aureu€andida and Proteus (7). The results of thisystuere not consistent with the
present study and infections with P. aeruginoskaties were much more from this study, it could kielence of
improper sterilization and lack of hygiene and otiaetors in the study o Polavarapu. In this studiier organisms
listed have not been studied. A research was peedrby Glrtler et al., in 2007; in this study thestncommon
causative organism of burn wound infections weespectively, Staphylococcus and Klebsiella as aslP.
aeruginosawere in third place (8). ThEseudomonas aeruginossolates in this study with 25% frequency were
similar to the present study; it was shown that itteédence of these bacteria has decreased in [matiants in
contrast to previous years. Bertrand et al., inQ2@0America investigated the prevalencePofaeruginosdsolates
among 200 burn patients over a period of 8 morfths.frequency of these bacteria was 40 (80%) cases than
the present study (9).

A study was conducted by Mahenthiralingam et al2006 in the burn hospital of Netherlands. Thesglence of
bacteria involved in infections over a period obtyears was as follows:

Staphylococcus aurey30%), Pseudomonas aerugino$a5%), Klebsiella (9%), Candida (5%) and Protelf&)
(10). The prevalence d?seudomonas aeruginossolates in this study was lower than the prestmdy, which
represents the difference of bacteria contributethé development of infections in various partshef world. A
study was done by Renders and et al, on 59 patieitits cystic fibrosis to isolate the strains B§eudomonas
aeruginosa 113 samples were also collected from hospitairenments (devices, hallways, faucets, bathroonds an
hand washing liquids). 21 patients with cystic di&is (35.5%) and 25 patients with urinary traceation (92.5
percent) were infected witR. aeruginosaand 11 isolates oP. aeruginosawere obtained from 113 samples of
hospital environment. Of 21 strains BEeudomonas aeruginossolated from patients with cystic fibrosis, 19
isolates (42.9 percent) had mucoid colonies andattidviotic resistance included: 9.5% gentamicid amikacin,
14.2% ciprofloxacin, 19% piperacillin and 86% araftazidime. In patients with urinary tract infects) 4 isolates
(16%) had mucoid colonies and 21 isolates (84%)radmucoid colonies. Also 50% of isolatesRsfeudomonas
aeruginosaisolated from hospital environments formed muamtbnies. 96% of strains isolated from patientshwit
urinary tract infections and 91% of strains isallaiem hospital environments were resistant toazidime and the
least resistance was related to amikacin. Mucoidnies of Pseudomonas aeruginoseas mostly observed in
patients with cystic fibrosis compared to straieelated from patients with urinary tract infectiah hospital
environments. The most antibiotic resistance ingatlups was belonged to ceftazidime and the matsiatic
susceptibility was observed to amikacin (11). Thdor of resistance of isolates obtained from thisdg to
antibiotics was lower than the present study. Batates resistant to ceftazidime antibiotic in phesent study was
lower than this study.
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A study in 2012 by Rosen in patients hospitalizedhie intensive care unit was conducted in fouegaties of
antibiotics including cephalosporins, fluoroquinods, aminoglycosides and carbapenems. 75%®sefidomonas
aeruginosaisolates were MDR (resistant to more than 3 grafgmntibiotics) and 50% of them were resistardlto
antibiotic groups (12). One of the findings of theesent study was to find samples with multipleitaotic
resistances, which the results of this study weresistent with the present research. Accordingn¢orésistance of
some samples to antibiotics, this resistance camrbajor cause of epidemic of nosocomial infectioburn center
of Qutb al-Din Shirazi hospital (Shiraz). The ineite of antibiotic resistance ih aeruginosas not new matter
and it has been reported upward trend in recerdadite A study performed by Rastegar- Lari et al2012, 89
strains ofP. aeruginosavere isolated from samples, which the highestadesnce in urine samples was 51.5%. The
results showed that these organisms were resistamgftazidime and imipenem, respectively, 56% aad% and
the ratio of resistance in isolates of presentaiesethan the study shows the annual increase Th&)present study
showed the increased resistance to imipenem atakzine antibiotics, which the results are in limigh different
studies done in the other regions and neighborimgnities. However, the study shows clear differendtn
industrialized countries, this suggests the impartaof the proper use of these antibiotics in depyedl countries.
Behzadiyan-Nejad et al., in 2006 in Uzbekistaniedrput a study on antimicrobial resistance of ktlates ofP.
aeruginosaisolated from burn patients, which included 87%%/ 81.7%, 88.2% and 84.7% for imipenem,
carbenicillin, amikacin, tobramycin, Ticarcilin, sectively (14). The results showed an increasaniibiotic
resistance irP. aeruginosdsolates compared to similar studies, and thelteeswere consistent with the findings of
the present study. Ranjbar et al in 2007 in Italded on 104 samples f&. aeruginosaisolates resistance was
evaluated by disk diffusion for 11 antibiotics amath microdilution for 4 antibiotics. In this stydhe highest rate
of resistance was to antibiotics of nalidixic a{8®.54%), ceftriaxone (82.2%) and ofloxacin (81.)8%here was
also the least resistance to the antibiotic of engm (40.19%), piperacillin (44.9%) and tetracyel{#8.03%). MIC
results showed the greatest sensitivity was relateetracycline and the most resistant was taiegfine (15). The
results of this study were in line with findingspresent research.

A research was performed by Ahangarzadeh-Rezasdare2009, on 85 isolates &f aeruginosao determine their
antibiotic susceptibility with different disk®. aeruginosadsolates were resistant to ceftazidime (50%), teedme
(38.9%) and imipenem (15.5%) (16). Resistanc®.oferuginosdsolates in this study to ceftazidime, cefotaxime
and imipenem discs was, respectively, 90, 78 afd, &hich was much more than our study and the tesfithese
two studies were not consistent. Sifiteaeruginosas an important factor for nosocomial infectiospecially in
burn patients, so awareness of how to releasastodibacteria has epidemiological importancend the source of
infection, assess the propagation of pathogeniats® and quick control. And apparently certainggienpatterns
come from different bacterial infections; so, itnecessary to determine the genetic patterns dadtaes and
susceptible strains éfseudomonas aeruginoslated from burn patients seems.
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