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ABSTRACT

Extended-spectrum p-lactamase-producing bacteria are a worldwide healthcare problem exacerbated by antibiotic
use and transmission of resistant bacteria by carrier. This study analyzed stool carriage of ESSL producing
Salmonella, Citrobacter and Enterobacter spp.in the outpatients and inpatients in order to assessment entrance of
these bacteria into hospitals. During the period from April 2015 to July 2016 stool samples were obtained from 200
out patients at beginning of admission and 200 inpatients after 48 hours hospitalization. Specimens were cultured in
CTX-MacConkey agar and selenite F broth for salmonella enrichment. All cefotaxim resistant bacteria were
identified by biochemical tests and ESBL-producing bacteria were detected using double-disk synergy test (DDST).
Susceptibility of ESBL-producing isolates was also determined by disk diffusion method. TEM, SHV and CTX genes
were investigated by PCR. Of the 400 stool samples tested, 9 (2.25%) ESBL producing bacteria including 2 (1%)
from outpatients and 7 (3.5%) from inpatients were isolated. Citrobacter freundii was the predominant ESBL-
producing organism 4(1%). No Salmonella typhi was detected but two (0.5%) Salmonella typhimurium from in
patients were isolated. Overall, imipenem and amikacin were the antibiotics most active against the ESBL
producing organisms. blactx.m, blamew, blagy, were noticed in 75%, 50%, and 25%, of citrobacter isolates,
respectively. Patients are one of the most important carriers of ESBLs to hospitals. In addition, our findings suggest
the concurrent society spread of different ESBL genotypes, not a development of special ESBL genes.
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INTRODUCTION

In the last 10 years, extended-spectftactamase-producing enterobacteria (ESBL-E) haeime one of the
main challenges for antibiotic treatment of entawibrial infections. Salmonellosis is a common ageamong
humans as well as animals(1, 2).Typhoid fever wasapor cause of morbidity and mortality in the WwitStates
and Europe in the 19th century (3). The diseasairsma serious public health problem in develogingntries

197



M T Akhi et al Int J Med Res Health Sci. 2016, 5(9S):197-204

(4).Studies have demonstrated t8alimonella enterica subsp enterica serovar Typhi colonizes the gall bladder and
remains there long after symptoms subside, seasng reservoir for the further spread of the dis¢as

Citrobacter spp. andEnterobacter cloacae complex are an important cause of healthcare-&gsdcinfections, and
serious nosocomial outbreaks dueCiorobacter and Enterobacter spp. have been reported(6, 7).Species of both
genera can cause a wide variety of infections,uiiolg urinary tract, respiratory, intra-abdomin@NS and
bloodstream infections(8, 9).

These organisms are transmitted via the faecalrotaib. Therefore, the global distribution of theedse is limited
to areas with poor standards of hygiene and samtathich facilitate transmission (10).

Mary Mallon, an asymptomatic carrier who infectedggeople while working as a cook and laundressew N ork

in 1906-15, is not the only one, scientists havieutated between 1% and 6% of individuals infecteith
Salmonella typhi become chronic, asymptomatic carriers (11). Stgki, over 1.1 billion ESBL-E carriers appear to
be present in the community populations of South&am. The Western Pacific and Eastern Meditermanegions
rank second and third, with 280 and 180 millionrieas, respectively, ahead of Africa, where 110ioml carriers
are estimated to be present. America and Europeaap be far behind, with 48 and 35 million camije
respectively(12).

Surprisingly, the rates of colonization in Switzertl in 2012 were as high as 15% in pigs and 63éhickens(13),
despite the rather strict antibiotic policy in tltauntry (14). Over three decades have passed tiaddentification

of the first extended-spectrufitlactamase (ESBL)-producing bacteria. Since thée, prevalence of ESBL-
producing strains has increased, and new typesvandnts have been described. The first ESBLs wieré/ed
from TEM (temoniera) and SHV (sulfhydryl-variabl@}lactamases, which are mainly found in healthcare-
associated infections. Cefotaximase (CTX-M) ESBhsehincreased in importance due to the increasspiéncy

of community-acquired infections caused by straiasying this enzyme (15, 16). The frequency aretipminant
types of ESBL vary from region to region and eveteen institutions within the same region(17).

Plasmid-bornélargy andblasyy wild-type penicillinase genes were early observieabat exclusively in hospitals,
first in Europe and subsequently in other partthefworld (18) especially in intensive care uniSl), where they
sometimes generated large-scale outbreaks (19).

Despite the global extent of the pandemic, theeecarrently no precise guidelines about how toestfer and deal
with ESBL-E carriers in hospitals (20). This is tly due to the paucity of hospital-acquired ictfens in
nonoutbreak situations.

We badly lack adequate recommendations to pretienemergence and spread of ESBL-E through fecahgarin
our community and yet not much is known about ESBbducing bacteria in commensal flora carriers agsbn
patients in Tabriz.

Knowing the proportion of Tem, SHV, and CTX prochgSalmonella, Citrobacter and Enterobacter spp. among
healthy carriers is really significant for interéiem and may necessitate differing control measureerefore, we
examined the prevalence of ESBL carriage in ougpédiand inpatients, in order to estimate influxhefse bacteria
into hospitals.

MATERIALSAND METHODS

One government hospital, Sina teaching and tredtmemter in Tabriz was selected for this study. Mexdical
Ethics Committees of the hospitals approved ofthdy protocol (5/4/8965- 2015).

During the period from April 2015 to July 2016 dteamples were obtained from 200 out patients giniméng of
admission and 200 inpatients after 48 hours hdggmtion. None of these patients suffered diarrleaother
medical problems in gastrointestinal tract. Onlgilrgle sample was taken from each member of tysgroup.
Specimens were cultured in CTX-MacConkey agar (2mggfotaxime) and selenite F broth for salmonella
enrichment. Following 24 hours incubation at G7 subcultures were made to CTX-MacConkey (2mg/L
cefotaxime) from selenite F broth and after ovemhimcubation at 3T, all cefotaxim resistant bacteria were
identified by biochemical tests such as IMVIC tésidole production, Methyl Red test, Vogues-Proskaiest,
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Citrate test), Urease test, and Triple Sugar Irgar dest(21)and ESBL-producirgalmonella, Citrobacter and
Enterobacter spp. were detected usirdpuble-disk synergy test (DDST)in which an amofieiclavulanate (AMC)
(20 ng/10ug) disk was placed in the centre with ceftaziditdZ) (30ug) and cefotaxime (CTX) (3@) disks at a
15 mm distance from AM@24). Strains producing ESBL were defined as those shpaymergism between AMC
and any one of CTX and CAZSusceptibility of ESBL-producing isolates was atkgiermined by disk diffusion
method using ampicillin (10ug) chloramphenicol (@PuTMP—SMX (1.25-23/75ug), ciprofloxacin (5 ug),
cefotaxime (30 ug), ceftazidime (30 pg), imipenet@ (1g), meropenem (10 pg), amoxicillin-clavulanaida(30
Kg), gentamicin (10 pg), cefoxitin (30 pg), amika¢80 pg), according to Clinical Laboratory Stami$anstitute
instructions(22).

PCR detection of genes coding for ESBLs. Detection of type SHV, TEM, and CTX-M ESBL genesswa
performed by PCR using following primers (Tablewith DNA extracts from isolates with a positive DD &sult.

A single colony of each test isolate was re-susedrid 500 pl of water and boiled for 15 min, an@l2of the
supernatant was used as template DNA in a 25 plmRRire (23).

Table 1. Oligonucleotide primer s used for detection of beta-lactamase genes
Primers Nucleotide References Expect'ed
Sequences (5'-3") (GenBank no)| amplicon size (bp)

SHV-F CGCCTGTGTATTATCTCCCT

SHV-R CGAGTAGTCCACCAGATCCT EF125011 293

TEM-F TTTCGTGTCGCCCTTATTCC

TEM-R ATCGTTGTCAGAAGTAAGTTGG | AB282997 403
CTX-M-F | CGCTGTTGTTAGGAAGTGTG

CTX-M-R | GGCTGGGTGAAGTAAGTGAC DQ303459 569

Reaction mixtures of 25 pl containing 1.5 U Taq Digalymerase, 1.5mM MgCI2, 200 uM dNTPs, 0.2 uM
selected primer and 2 pl DNA template were prepafdte amplification was done in a DNA thermal
cycler(Eppendorf master cycler gradient, Germaag)l programmed for eycle of 5 min at 96 C°, followed by 35
cycles of 1 min at 96 C°, 1 min at 58 C° fidargy or at 60 C° foblasyy and 1 min at 72 C°, with a final extension
of 10 min at 72 C°. The thermal cycling conditidosthe CTX-M gene were one cycle of 7 min at 94 6lowed

by 35 cycles of 50 s at 94 C°, 40 s at 55C° andrilan72 C°, with a final extension of 5 min at @2 Aliquots (10
pl) of each PCR product were subjected to electigsis on a 1% agarose gel atdined with ethidium bromide
(0.5 ug mL-1) and Photographed on a gel documentatiotesy&/VP, USA)for the analysis of the bands (all the
PCR materials including primers were provided byr@Gen; NedayehFan Co., Iran)(24).

RESULTS

Bacterial isolates other th&8almonella, Citrobacter andEnterobacter spp. that grew on the MacConkey agar were
disregarded. Of the 400 stool samples tested,25%2) ESBL producing bacteria and resistant to eafate were
isolated. Out of the 9 (2.25%) resistant isolatesefotaxime, 2 (1%) and 7 (3.5%) ESBL producinggmisms were
recovered from outpatients and inpatients respelgtivinpatients were not further classified among ward
patients(Table 1, Fig 1).Citrobacter freundii was the predominant ESBL-producing organism 4(1Bb6)vas
recovered from 3 (0.75%) of inpatients and 1 (0.p6%outpatients. Three (0.75%jterobacter cloacae, one from

out patients and 2 from inpatients were isolated.Sdlmonella typhi was detected but two (0.5%plmonella
typhimurium from in patients were isolated. The sex ratiol@fiemale) was 1: 03 and the median age was 2& year
(9 to 40 years).

Overall, imipenem and amikacin were the antibiotiesest active against the ESBL producing organisitee
susceptibility data for the isolates are shownabl€ 2. All isolates from inpatients and outpasetdntained one or
more genes producing ESBL. The majority of ESBLsSatmonella were blaggy and blagyy type b-lactamase.
blactx.m, blarem, blasyy, were noticed in 75%, 50%, and 25%, of citrobadelates, respectively. The results for
each of the resistance genes was as followsbltey,, andblagyy genes alone in 11.11% (1/9) and 11.11% (1/9)
respectivelyblargy andblagyy identified in 22.22% (2/9)blarey andblacryxv recognized in 11.11% (1/9)blasyy
and blactyx.v detected in 22.22% (2/9) ardlargy, blasyy and blacrxv were distinguished in 22.22% (2/9) of the
isolates (Fig. 2).

199



M T Akhi et al Int J Med Res Health Sci. 2016, 5(9S):197-204

Fig-1: A positive Double-disc synergy test (DDST) using ceftazidime (CAZ 30 pg), cefotaxime (CTX 30 pg), and
Augmentine (AUG = Amoxicillin 20pg plus Clavulanic acid 10 pg) discs. A representative of Citrobacter spp isolates
showing distinct extension of the zone of inhibition towar ds Augmentine disc indicating ESBL production

Table 1. Distribution of Extended-Spectrum p-lactamase (ESBL )- Producing Fecal Isolates of Salmonella typhimurium,
Citrobacter freundii and Enterobacter cloacae
Study group No. of individuals Cefotaxime resistamt ESBL producing carrier No. (%)
Inpatients 200 7(3.5)
Outpatients 200 2(1)
All 400 9(2.25)

Fig 2: PCR detection of SHV (293bp), CTX-M (569bp) and TEM (403bp) B-lactamase genesin Salmonella, Citrobacter and
Enterobacter SPP. LanesM, 100bp ladder molecular size marker; Lanes1, 2, SHV, 3,4, TEM; Lane5,6, CTX isolates, Lane7,
Negative control No template (water); and L ane 8, Positive control
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TABLE 2. Resistanceratesto various antimicr obial agentsfor ESBL producing isolates (%)

Antibiotic tested E.cloacae (n=3) C. freundii (4) S. typhimurium (2)
Ceftriaxone 32 575 15
Ceftazidime (30 pg 46 7C 10
Cefotaxime (30 pg), 100 100 100
Cefepime 88 775 85
Cefoxitin (30 pg) 100 87.5 89
Ciprofloxacin (5 pg), 0 67.5 25
Gentamicin (10 pg) 66 70 100
Piperacillin 86 8C 10C
Piperacillin-tazobactam) 40 30 0
Imipenem (10 pg), 0 7.5 0
ampicillin (10p.g) 100 100 57
chloramphenicol (30ug), 47 52 52
TMP-SMX (1.25- 23/75ug) 100 100 70
amoxicillin-clavulanic acid (30 pg 100 100 43
Amikacin 0 0 0

DISCUSSION

Human carriers are the only infection sourceSotyphi. Prevalence of this bacterium differs from onertouto
another according to number of carriers and headticy. Typhoid is endemic in some countries, whizkuld
justify the findings. Nath and colleagues reportedcarrier rate of 13.1% in India using nested-PCR).(
Birhaneselassie and colleagues reported positaudtsein one out of 107 stool specimens taken flood handlers;
they used bacteriological characteristics, biocleairand serologic methods to spot the organism (26)

In another study, Pratap and colleagues designegivanested-PCR primer methodology to targetstbA gene,
which is a member of the fimbrial gene family sfiecio S. typhi only (27). The prevalence of carriers in some
countries like India was reportedly as high as %/td 79% (28, 29). In the report of Senthil Kumad&olleagues
the authors collected stool samples from the susgefood handlers and used culture characteridgticshemical
tests, antibiotic sensitivity test (disc diffusipgarose gel electrophoresis, and conjugatioropots to spot the
intended organism(29). In another study, Francid eolleagues collected smear swabs and nail cutsotsl
workers to screen fds. typhi carriers. They used bacteriological characteristicsvell (28). In another report from
typhoid endemic area, the Ethiopia, a rate of 1.6&riers were found (30). N& typhi was cultured among 400
samples in our research. Other reports from Iranatestrated typhoid carrier prevalence of 0.94% amddan and
0.6% in Sanandaj respectively(31). They used biatbgical and serological methods for the detectimin
asymptomatic carriers & typhi among food handlers.

The reason for such findings could be due to thedwvement in the health status of the country &aeddw typhoid
carriers because of massive vaccination in thetcpéor decades.

S typhimurium was isolated only from two hospitalized patiengsrging TEM and SHV type ESBL producing
genes. Demographic information showed previousriisteof these patients following food poisoningn bur
researctblactx.v, blarem, blasyy, were noticed in 75%, 50%, and 25%, of citrobaidelates, respectively. These
findings corresponded the results of Shahid, M.tlja} reportedlacry.m (67.5%),blarey (40%), blasyy (25%), in
isolates ofCitrobacter spp.

Colonization with ESBL-producing isolates is a peprisite for infection. The importance of detectmfncarriers
harboring ESBL-producing bacteria has been empédsint only in patient populations but also in treapeople
(32). ESBL-producing bacteria may be transmittetnfhuman-to human or through the environment riesuib an
increase in the proportion of carriers in the comityu(33). The admission of carriers harboring E§Bbducing
bacteria to hospitals increases the risk of infectin other hospitalized patients (34, 35). Antilmioselective
pressure in hospitals may amplify the number ofieer harboring ESBL-producing bacteria and enhathee
opportunity for these bacteria to cause infecti(@®). Several studies have focused on beta-lacemistance in
Enterobacteriaceae isolated from stools in heajibgple, although specific detection of ESBLs waghee
performed nor reported (36, 37). Mireéisal., (38) reported that 2.1% of outpatients were Ifeaariers of ESBL—
producing bacteria in 2001 and this percentagesas®d to 3.8% one year later. Valveetlal.,(39)also reported
that rates of fecal carriage of ESBL producing ages increased significantly (p < 0.001) in botlsgitalized
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patients and outpatients, from 0.3% and 0.7%, @by, in 1991 to 11.8% and 5.5%, respectively2003. In the
present studyQut of the 9 (2.25%) resistant isolates to cefatei2 (1%) and 7 (3.5%) ESBL producing organisms
were recovered from outpatients and inpatientse@sgely. Although the numbers of isolates wereatieely low
but they harbored one or more kind of ESBL prodgaenes such as SHV, TEM and CTX indicating poatati
isolates to make multidrug resistant infections.

CONCLUSION

Influx of ESBL producing bacteria into hospitalsdadistribution of such organisms to community byeady
hospitalized patients are predictable. In addition; findings suggested the simultaneous commusptgad of
diverse ESBL genotypes, not an expansion of pdaidaSBL genes. The low rate of typhoid carrietestdetected
in this study requires further studies with morassive diagnostic methods on a larger sample tsizeave better
evaluation of their presence.

Acknowledgment

This research was supported by a grant from ImnagyoResearch Center of Tabriz University of Medg@knces
(TUMS) and the manuscript was written based on tasgd of MSc thesis dElmira Najafi Nasalvegistered at
Tabriz University of Medical Sciences. The authewsuld like to thank the staff of Sina teaching drehtment
center of Tabriz and microbiology department faitihelp. The Ethic Commission of Tabriz UniversifyMedical

Sciences approved this study (Number:5/4/8965- R015

REFERENCES

[1] Hendriksen SW, Orsel K, Wagenaar JA, Miko A, varnijkaren E. Animal-to-human transmission of Salmdael
Typhimurium DT104A variant. Emerg Infect Dis. 200@(12):2225-7.

[2] Kariuki S, Onsare RS. Epidemiology and genomicsneésive nontyphoidal Salmonella infections in Kany
Clinical Infectious Diseases. 2015;61(suppl 4):SSP4.

[3] Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee SBapiro C, et al. Food-related illness and deatthé
United States. Emerging infectious diseases. 199pD7.

[4] Crump JA, Luby SP, Mintz ED. The global burdengdttoid fever. Bulletin of the World Health Organtiza.
2004,82(5):346-53.

[5] Gonzalez-Escobedo G, Marshall JM, Gunn JS. Chrani acute infection of the gall bladder by Salmianel
Typhi: understanding the carrier state. Nature &esiMicrobiology. 2011;9(1):9-14.

[6] Choi S-H, Lee J, Park S, Kim M-N, Choo E, Kwak Y &. Prevalence, microbiology, and clinical
characteristics of extended-spectryistactamase-producing Enterobacter spp., Serraticaneens, Citrobacter
freundii, and Morganella morganii in Korea. Europeburnal of Clinical Microbiology & Infectious Dasses.
2007;26(8):557-61.

[7] Shahid M. Citrobacter spp. simultaneously harboftgCTX-M, blaTEM, blaSHV, blaampC, and insertion
sequences 1S26 and orf513: an evolutionary phenomeih recent concern for antibiotic resistance.rdalof
clinical microbiology. 2010;48(5):1833-8.

[8] Doran TI. The role of Citrobacter in clinical disea of children: review. Clinical infectious disease
1999;28(2):384-94.

[9] Samonis G, Karageorgopoulos D, Kofteridis D, MatibaD, Sidiropoulou V, Maraki S, et al. Citrobacter
infections in a general hospital: characteristicel autcomes. European journal of clinical microbigl &
infectious diseases. 2009;28(1):61-8.

[10]Kothari A, Pruthi A, Chugh TD. The burden of entefiéver. The Journal of Infection in Developing @Quies.
2008;2(04):253-9.

[11]Basnyat B, Baker S. Typhoid carriage in the gatitiier. The Lancet. 2015;386(9998):1074.

[12]Woerther P-L, Burdet C, Chachaty E, Andremont Aerids in human fecal carriage of extended-specfrum
lactamases in the community: toward the globakratf CTX-M. Clinical microbiology reviews. 2013;@28:744-
58.

[13]Geser N, Stephan R, Hachler H. Occurrence and cfesistics of extended-spectrupalactamase (ESBL)
producing Enterobacteriaceae in food producing atipminced meat and raw milk. BMC veterinary reskea
2012;8(1):1.

[14]Filippini M, Masiero G, Moschetti K. Socioeconomdeterminants of regional differences in outpatient
antibiotic consumption: evidence from SwitzerlaHgalth policy. 2006;78(1):77-92.

202



M T Akhi et al Int J Med Res Health Sci. 2016, 5(9S):197-204

[15]Bush K, Jacoby GA. Updated functional classificati 8-lactamases. Antimicrobial agents and chemotherapy.
2010;54(3):969-76.

[16]Zurfluh K, Nuesch-Inderbinen M, Morach M, Berner AHBéachler H, Stephan R. Extended-spectfitm-
lactamase-producing Enterobacteriaceae isolated fregetables imported from the Dominican Repubhdija,
Thailand, and Vietham. Applied and environmentatnaibiology. 2015;81(9):3115-20.

[17]Lascols C, Hackel M, Hujer AM, Marshall SH, Boudhil SK, Hoban DJ, et al. Using nucleic acid micrags

to perform molecular epidemiology and detect ngd#dctamases: a snapshot of extended-specpAlantamases
throughout the world. Journal of clinical microkigly. 2012;50(5):1632-9.

[18]Petit A, Gerbaud G, Sirot D, Courvalin P, Sirofviblecular epidemiology of TEM-3 (CTX-1) beta-lactase.
Antimicrobial agents and chemotherapy. 1990;34(3:24.

[19]Yuk-Fon L, Tung J, Ke S, Chen S. Molecular epiddagg of Extended-Spectrum b-lactamase-producing
Klebsiella pneumoniae Isolates in a District Haalpih Taiwan. J Clin Microbiol. 1998;36:2759.

[20]Goddard S, Muller MP. The efficacy of infection tan interventions in reducing the incidence ofemded-
spectrump-lactamase-producing Enterobacteriaceae in the utbreak setting: a systematic review. American
journal of infection control. 2011;39(7):599-601.

[21]Walker KE MC, Lehman DC, Manuselis G. Entrobactsie: Textbook of diagnostic microbiology. 5th ed.
Mahon CR LD, Manuselis G, editor: Elsevier HealthieBces; 2015. 420-54 p.

[22]Wayne P. CLSI; 2014. Clinical and Laboratory Stadddnstitute (CLSI) M100-S24 Performance Standards
for Antimicrobial Susceptibility Testing. 2013;24.

[23]Bali EB, Accedil L, Sultan N. Phenotypic and moleciwcharacterization of SHV, TEM, CTX-M and extedde
spectrum-lactamase produced by Escherichia colingbacter baumannii and Klebsiella isolates in akibh
hospital. African Journal of Microbiology Resear2010;4(8):650-4.

[24] Akhi MT, Khalili Y, Ghottaslou R, Aghazadeh M. Padence of PER-1-type extended-spectrum beta-lagsma
in clinical strains of Pseudomonas aeruginosa tedl&om Tabriz, Iran. Iranian journal of basic rivadl sciences.
2012;15(1):678.

[25]Nath G, Mauryal P, Gulati AK, Singh TB, SrivastadRaKumar K, et al. Comparison of Vi serology andted
PCR in diagnosis of chronic typhoid carriers in tdifferent study populations in typhoid endemicaacé India.
Southeast Asian J Trop Med Public Health. 2010;4688-40.

[26] Birhaneselassie M, Williams B. A study of Salmoaathrriage among asymptomatic food-handlers inf&ont
Ethiopia. Int J Nutr Food Sci. 2013;2:243-5.

[27]Pratap CB, Kumar G, Patel SK, Verma AK, Shukla WKimar K, et al. Targeting of putative fimbrial gefoe
detection of S. Typhi in typhoid fever and chrotyphoid carriers by nested PCR. The Journal ofclide in
Developing Countries. 2013;7(07):520-7.

[28] Francis SP, Nagarajan P, Upgade A. PrevalencelofdBalla in finger swabs and nail cuts of hotel keys.
Journal of Microbiology and Infectious Diseasesl2@(01).

[29] Senthilkumar B, Prabakaran G. Multidrug resistaaliv®nella typhi in asymptomatic typhoid carrierscam
food handlers in Namakkal district, Tamil Nadu.iarjournal of medical microbiology. 2005;23(2):92.

[30]Abera B, Biadegelgen F, Bezabih B. Prevalence dm&aella typhi and intestinal parasites among food
handlers in Bahir Dar Town, Northwest Ethiopia.igfian Journal of Health Development. 2010;24(1).

[31] Yousefi-Mashouf R, Rangbar M, Mossavi M, Ahmady Rtevalence of Salmonella carriers among food
handlers and detection of drug resistance of ieslah Hamadan. Journal of Research in Health Sesenc
2011;3(2):25-8.

[32] Smith DL, Dushoff J, Perencevich EN, Harris AD, levSA. Persistent colonization and the spread of
antibiotic resistance in nosocomial pathogens:stasce is a regional problem. Proceedings of th&oh&
Academy of Sciences of the United States of Amef684;101(10):3709-14.

[33]Levin BR. Minimizing potential resistance: a pogida dynamics view. Clinical infectious diseases.
2001;33(Supplement 3):S161-S9.

[34]Bonten MJ, Slaughter S, Ambergen AW, Hayden MK, Varhis J, Nathan C, et al. The role of colonizati
pressure in the spread of vancomycin-resistantr@eci: an important infection control variablerchives of
internal medicine. 1998;158(10):1127-32.

[35]Harris AD, Nemoy L, Johnson JA, Martin-CarnahanSkiith DL, Standiford H, et al. Co-carriage rates of
vancomycin-resistant Enterococcus and extendedsspedeta-lactamase-producing bacteria among artafio
intensive care unit patients: implications for activee surveillance program. Infection Control & Hbisl
Epidemiology. 2004;25(02):105-8.

[36]Briflas L, Zarazaga M, Saenz Y, Ruiz-Larrea F, ToeB-Lactamases in ampicillin-resistant Escherichia col
isolates from foods, humans, and healthy animattinficrobial agents and chemotherapy. 2002;46(185363.

203



M T Akhi et al Int J Med Res Health Sci. 2016, 5(9S):197-204

[37]Osterblad M, Hakanen A, Manninen R, Leistevuo Tltdpen R, Meurman O, et al. A between-species
comparison of antimicrobial resistance in entertdrée in fecal flora. Antimicrobial agents and chatherapy.
2000;44(6):1479-84.

[38]Mirelis B, Navarro F, Mir6 E, Mesa RJ, Coll P, Br&. Although Klebsiella pneumoniae car-rying ESiéls
been detected in our hospital (7), as well aslewohospi-tals in Barcelona (8), no ESBL-pro-dudihgopneumoniae
strains were. Emerging infectious diseases. 2083 18§25.

[39]Valverde A, Coque TM, Sanchez-Moreno MP, Rollan Bgaquero F, Cantén R. Dramatic increase in
prevalence of fecal carriage of extended-spectpdiactamase-producing Enterobacteriaceae during utbreak
situations in Spain. Journal of clinical microbigjo 2004;42(10):4769-75

204



