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Introduction: Escherichia coli is a Gram-negative opportunistic human pathogen, which has

aroused considerable medical interest for being involved in cases of urinary tract infection.

Aim: Characterize the E. coli isolated both in the hospital and in the community.

Methodology: A total of 200 E. coli isolated in urine samples from hospital and

community were evaluated in biofilm formation assay and hydrophobicity MATS method.

Antimicrobial susceptibility was performed through agar-diffusion technique. Virulence

and ESBL production genes were observed through the polymerase chain reaction

amplification of papC, fimH, fliC, kpsMTII, blaTEM, blaCTX-M, blaSHV, and blaOXA.The

phylogenetic classification was based on the pattern chuA and yjaA and the region TspE4.

C2 by PCR Multiplex.

Results: A higher frequency of non-adherent or poorly adherent isolates was observed in the

community group. Approximately 85% of the community isolates were distributed in the highest

hydrophilicity group (p<0.05). The level of resistant microorganisms was present at the same level

in both source (p>0.05). About 14% of the hospital isolates were positive in the ESBL phenotypic

detection test (p>0.05). Among the samples, 95% presented ESBL-encoding genes. The predomi-

nant phylogenetic group was B2 (78%). Community isolates showed a higher prevalence of

virulence genes fimH, papC, and kpsMTII when compared to hospital samples.

Conclusion: These data confirm the worldwide trend that isolates in the community present

sometimes higher levels of virulence and antimicrobial resistance.
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Introduction
Urinary tract infections (UTIs) are one of the most common diseases worldwide and

it is estimated that approximately 150 million cases occur every year.1–3 Urinary

tract infections occur due to invasion and multiplication of microorganisms in the

urinary tract. UTIs can be characterized by several aspects such as location,

complication, origin, and chronicity.1,2,4,5

The etiology of UTIs is related to a great diversity of microorganisms, such as

bacteria, viruses, and fungi.2 Escherichia coli is one of the principal etiological

agents and is involved in approximately 70% to 85% of UTI.4,6
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Uropathogenic Escherichia coli (UPEC) harbor genes

encoding various virulence factors, which contribute to

increased pathogenicity. The molecular characteristics

and functions of these virulence genes have been well

established in some studies.7,8 The presence of some of

these genes has been related to virulence factors such as

the fliC gene (flagellin), papC gene (fimbria P) and

kpsMTII gene (capsule).8 In this way, the severity of the

UTI reflects the virulence profile or the phenotype of the

infecting strain.9,10

Biofilm formation, an important virulence factor, plays an

important role in urinary tract infections (UTIs), accounting

for persistent infections and acute prostatitis. The presence of

virulence factors may also be related to a greater or lesser

ability to form biofilms.8,10,11 Factors such as cellular hydro-

phobicity, surface electric charge, the presence of proteins in

the outer membrane, and properties of the adhesion material

also play an important role in the formation of biofilms on

abiotic surfaces. Hydrophobicity is generally associated with

bacterial adhesiveness and varies according to the microor-

ganism, growth phase, and bacterial surface structures.12

Antimicrobials are the medicines of choice in the treat-

ment of UTIs. However, the delay in laboratory microbio-

logical diagnosis leads to the adoption of empirical

treatment. Studies have shown that the empirical, indiscri-

minate, prolonged, or incorrect use of antimicrobials con-

tributes significantly to the selection of resistant strains in

urinary infections. Thus, knowledge of the resistance pro-

file of the isolates found in the community and the hospital

is important for better orientation of the initial drug treat-

ment approach for the patient.3,13–15

Bacterial resistance to β-lactam antibiotics has increased

significantly in recent years. One of the main mechanisms is

the production of β-lactamases, enzymes capable of cleaving

the β-lactam ring from its chemical structure.16–18 Extended-

spectrum β-lactamases (ESBL) are a type of enzymes,

mainly produced by Gram-negative bacilli, which have

aroused great concern worldwide, as they cause resistance

to all penicillins, cephalosporins (including third and fourth

generations), and aztreonam.19,20 In addition, these bacteria

are often resistant to trimethoprim/sulfamethoxazole and

quinolones.21 ESBLs are classified into several groups

according to their amino acid sequences, which are encoded

by genes often located on mobile elements like plasmids

consequently they are easily transferred between the

bacteria.20 Currently, the most common genetic variants are

CTX-M, TEM, SHV, and OXA. The presence of these resis-

tance genes can significantly affect the course and outcome

of infections, both in the community and in the hospital

environment.16,19,21

The spread of resistant E. coli is a major challenge,

especially in developing countries, due to poor hygiene,

poor access to health care, and low financial investment in

health systems.22–26

In this context, the objective of this work was to

evaluate the formation of biofilms, hydrophobicity, the

presence of virulence genes, and genes for the production

of extended spectrum β-lactamase. Also, it will be evalu-

ated the susceptibility to antimicrobials, identification of

extended spectrum β-lactamase, and phylogenetic classifi-

cation of microorganisms isolated from both the hospital

and the community. Knowledge of these data is essential

for more in-depth knowledge of the epidemiological pro-

file of E. coli urinary tract infections as they provide an

epidemiological tool that could help to plan and implement

measures of infection prevention and control. In addition,

the results will provide information on the health status of

a population, contribute to disease management in a

region, and be crucial in guiding the empirical treatment

of UTIs.

Materials And Methods
Samples Of Escherichia coli
In the present study, a total of 100 Escherichia coli sam-

ples isolated from urine in the Hospitalar Clinical Analysis

Laboratory and 100 Escherichia coli samples isolated

from urine and provided by the Community Clinical

Analysis Laboratory from period of august 2017 to

September 2018 were used. The collected samples were

inoculated into Brain Heart Infusion (BHI) broth 37°C/

24h, then supplemented with glycerol and stored at −80°C
until the moment of use.

Evaluation Of Biofilm Formation
The isolates were cultured in BHI broth at 37 ° C for

24 hrs. The cultures were adjusted by spectrophotometry

at 600 nm to the value 0.1. Aliquots of 20 μL of the cell

suspension from each isolate were added to 200 μL of BHI

broth present in the wells of 96-well microtiter plates, and

then incubated at 37°C/24h. The plates were subsequently

washed three times with 0.9% (w/v) saline to remove the

unadhered cells. The adhered cells were stained with 200

μl of 0.1% (w/v) crystal violet for 5 mins. The dye was

removed, the microplate washed again three times and,

after drying for 30 mins in an oven, the dye solubilization
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was performed with alcohol/acetone solution (80:20). The

optical densities of the solution were read at a wavelength

of 600 nm. The value found is representative for the

bacterial cell adhesion.8,27 Negative controls were per-

formed with BHI alone, omitting bacteria. The mean opti-

cal density (OD) of the negative control (DOc) was used

as the cut-off point. The isolates were classified as: DO ≤
DOc Non-adherent; DOc< DO ≤ 2x DOc Weak adherent;

2x DOc< DO ≤ 4x DOc Moderate adherent; 4x DOc< DO

Strong adherent.

Determination Of Cellular

Hydrophobicity
The hydrophobicity of the bacterial cell surface was evalu-

ated by the measurement of MATS (microbial adhesion to

solvents) as described.28,29 E. coli cultures were adjusted to

OD 600nm of 1.0 in 0.9% saline (A1). A 0.4 mL volume of

xylene was added to 3.6 mL of bacterial suspension. Stirring

was performed for 1 min in a vortex and then the tubes were

conditioned at room temperature for 20min. The hydrocar-

bon and aqueous phases of the mixtures were allowed to

separate and the optical density of aqueous phase was mea-

sured spectrophotometrically at 600 nm (A2). The percen-

tage of cell adhesion to hydrocarbons was calculated upon

the following formula: A (%) = [(A1–A2)/A1] × 100%. The

degree of a strain’s hydrophobicity was assigned as strongly

hydrophobic, moderately hydrophobic and hydrophilic

within percentage adhesion values equal >50%, 20–50%

and <20% respectively. The results obtained were based on

the average of three experiments.

Antimicrobial Disc-Diffusion Technique In

Agar
The antimicrobial susceptibility test was performed using

the agar diffusion technique, as recommended by the

Clinical Laboratory Standards Institute-CLSI.30 For inocu-

lation, bacterial cultures in BHI broth were used, pre-

viously incubated for 4 to 6 hrs and adjusted to the

turbidity of a 0.5 McFarland standard.

After adjustment for the inoculum density, the sowing

was performed using a sterile swab on the surface of

Mueller Hinton Agar, and then the disks impregnated

with the antimicrobials were applied. The plates were

incubated at 35°C for 24 hrs. The activity of the antimi-

crobial was evaluated by the diameter of the inhibition

halo and then interpreted based on the norms established

by the CLSI.30

The antimicrobials evaluated for E. coli isolates were:

ampicillin 10 μg (AMP), cephalothin 30 μg (CFL), cefotax-

ime 30 μg (CTX), gentamicin 10 μg (GEN), sulfamethoxa-

zole/trimethoprim 1.25/23.75 μg (SUT), ciprofloxacin 5 μg
(CIP), and ceftazidime 30 μg (CAZ).30,31

The index of multiple antimicrobial resistance (MAR

index) was calculated from the number of antimicrobials

to which the isolate was resistant over the total number

tested, multiplying the final value by 100 to obtain the

results in percentages.32

Detection Of Extended-Spectrum Beta-

Lactamase Production (ESBL)
The isolates which presented reduced inhibition halos for

extended-spectrum β-lactamase (ceftazidime [CAZ] ≤
22 mm, aztreonam ≤ 27 mm, cefotaxime [CTX] ≤ 27 mm;

ceftriaxone ≤ 25 mm, cefpodoxime ≤ 17 mm) were selected to

confirm the presence of ESBL. Confirmation was performed

with discs of ceftazidime (CAZ) 30 μg, ceftazidime + clavu-

lanic acid (CCAZ) 30 μg/10 μg, cefotaxime CTX 30 μg, and
cefotaxime + clavulanic acid (CCTX) 30 μg/10 μg. The for-
mation of an irregular area of inhibition (ghost zone) is indi-

cative of a positive result for ESBL production.30,33 E. coli

ATCC 25922 was used as a control.

Phylogenetic Classification Of Bacterial

Samples
The DNA of the isolates was extracted using the phenol-

chloroform technique. Subsequently, the DNAwas quantified,

evaluated for purity and quality, and maintained at - 20°C.34

The phylogenetic origin of the samples was determined

following the methodology described by Clermont et al.35

This classification is based on the PCR amplification pat-

tern (Polymerase Chain Reaction) of two genes (chuA and

yjaA) and a region of the DNA (TspE4.C2). The primers

used in the PCRs are described in Table 1.

PCR was performed using 25 μl reactions containing 100

ng DNA, 30 pmol of each primer, 1X Taq buffer (10 mMTris,

50 mM KCl, 2.5 mM MgCl2), 200 μM dNTP, and 1 U Taq

polymerase. Gene amplification was obtained with the follow-

ing cycling: 5 mins denaturation at 94°C, followed by 30

cycles of 30 sec at 94°C, 30 sec at 55°C, and 30 sec at 72°C,

with a final extension of 7 mins at 72°C.

Aliquots of 10 μl of amplification products were elec-

trophoresed for 45 mins at 100 V on 1.5% agarose gel

stained with ethidium bromide. The DNA fragments were

compared to a 1000 bp DNA marker. The gel was
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visualized and photographed under ultraviolet light. The

presence (+) and absence (-) of the genes were used in

combination for the classification of the samples in phylo-

genetic groups B2, D, B1, and A.35–37

Evaluation Of The Presence And Absence

Of Virulence Genes
The extracted DNA was diluted to a concentration of

100ng/ul for the polymerase chain reaction (PCR). The

polymerase chain reaction was performed using specific

primers for the genes: papC (outer membrane protein of

fimbriae P), fimH (fimbrial adhesin type 1), kpsMTII (cap-

sule), and fliC (flagellum).

The sequence of the initiators andmolecular weight of the

products are described in Table 1 and the cycling protocol

was performed according to the work of Tiba et al.8

The presence and absence of virulence factors were

evaluated through the visualization of PCR products. The

samples were submitted to 1.5% −2% agarose gel electro-

phoresis and were identified by incubation in ethidium

bromide solution and visualized in a UV light transillumi-

nator. For registration, the gels were photographed in a gel

documentation system.

Detection Of The Genes blaTEM, blaCTX-M,

blaSHV, And blaOXA By Multiplex PCR
The isolated bacteria were genotyped by multiplex PCR. The

primers used for gene detection, blaTEM, blaCTX-M, blaSHV,
and blaOXA are listed in Table 1. All reactions were per-

formed with 100 ng of DNA from each microorganism,

0.65 μM of specific primers, 1.25 U Taq DNA polymerase,

5x buffer, 2 mM MgCl2, 0.25 mM dNTPs, and miliQ water

to a final volume of 25 μL. The conditions for amplification

were as follows: initial denaturation at 95°C for 15 mins, 30

cycles of denaturation at 94°C for 30 seconds, annealing at

60° for 30 seconds, extension at 72°C for 2mins, followed by

final extension at 72°C for 10 mins. The amplified product

was electrophoresed, and then the agarose gel was stained

with ethidium bromide and visualized in ultraviolet light with

the aid of a transilluminator. The presence of bands on the

Table 1 Oligonucleotide primers used in this study

Function Gene Nucleotide Sequence (5ʹ – 3ʹ) PCR Product Size (bp)

Phylogenetic Characterization chuA F: GACGAACCAACGGTCAGGAT

R: TGCCGCCAGTACCAAAGACA

279

Phylogenetic Characterization TspE4.C2 F: GAGTAATGTCGGGGCATTCA

R: CGCGCCAACAAAGTATTACG

152

Phylogenetic Characterization yjaA F: TGAAGTGTCAGGAGACGCTG

R: ATGGAGAATGCGTTCCTCAAC

211

Virulence factor papC F:GAC GGC TGT ACT GCA GGG TGT GGC

R:ATA TCC TTT CTG CAG GGA TGC AAT A

328

Virulence factor fimH F:TGC AGA ACG GAT AAG CCG TGG

R:GCA GTC ACC TGC CCT CCG GTA

508

Virulence factor kpsMTII F:GCG CAT TTG CTG ATA CTG TTG

R:CAT CAG ACG ATA AGC ATG AGC A

272

Virulence factor flicC F:ATG GCA CAA GTC ATT AAT ACC CAA C

R:CTA ACC CTG CAG CAG AGA CA

Variable

ESBL production bla SHV F:CTT TAT CGG CCC TCA CTC AA

R:AGG TGC TCA TCA TGGGAA AG

237

ESBL production blaTEM F:CGC CGC ATA CAC TAT TCTCAG AAT GA

R:ACG CTC ACC GGC TCC AGA TTT AT

445

ESBL production blaCTX-M F:ATG TGC AGY ACC AGTAAR GTK ATG GC

R:TGG GTR AAR TAR GTSACC AGA AYC AGC GG

593

ESBL production blaOXA F:ACA CAA TAC ATA TCA ACT TCG C

R:AGT GTG TTT AGA ATG GTG ATC

813
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agarose gel is indicative of the presence of the genes studied.

Klebsiella pneumoniae ATCC 700603 and E. coli ATCC

35218 were used as positive controls and the strain E. coli

ATCC 25922, as a negative control.38–40

Data Analysis
The experiments were carried out in triplicate and the final

results were submitted to statistical analysis. For statistical

analysis, the chi-square test was used to compare the

results found in the community and hospital isolates. To

evaluate the correlation between biofilm formation and

hydrophobicity, the Pearson Correlation Coefficient was

used. The data were analyzed with Prism software, con-

sidering a level of significance of 0.05. Similarities

between patterns were determined based on the Dice simi-

larity coefficient. The resulting similarities in the matrix

were further processed by employing the unweighted-pair

group method using average linkages to create a dendro-

gram that depicted the genetic relatedness between

Escherichia coli isolates. Interactive Tree Of Life (http://

itol.embl.de) is a web-based tool for the display, manip-

ulation and annotation of phylogenetic trees.

Results
The present work evaluated the biofilm formation of E.

coli isolated from urine samples from a hospital and com-

munity clinical laboratory. As shown in Table 2, the data

demonstrated a higher frequency of non-adherent or

poorly adherent isolates in the community group compared

to the hospital group (p<0.05). Also, cellular hydrophobi-

city of the E. coli isolates was evaluated (Table 2). It was

observed that E. coli obtained from community samples

presented approximately 85% of the isolates distributed in

the two groups with the highest hydrophilicity (p<0.5).

The correlation between biofilm formation and cellular

hydrophobicity was evaluated. A strong correlation of R2

of 0.8153 was observed between these two parameters in

the community group, suggesting that those with a low

hydrophobicity present a low biofilm formation capacity.

For the antimicrobial resistance profile, ampicillin pre-

sented the highest resistance rates among community and

hospital isolates, presenting very similar percentages of 50

and 52% (p> 0.05), respectively. Gentamicin demonstrated

the lowest resistance rates in the two groups analyzed

(Table 3) (p>0.05). No significant differences were found

between the two groups, demonstrating that resistant

microorganisms are present at the same level in both the

hospital environment and the community.

The MAR index (multiple antibiotic resistance) is an

important parameter, used to determine the level of

multiresistance among isolates. In the samples obtained

from the community, approximately 39% of the isolates

obtained a MAR index equal to or greater than 28.5%,

representing combined resistance to two or more anti-

microbials. In the hospital setting, the percentage for the

same index was significantly higher, with a percentage

of 55% (p <0.05). In addition, 3% of hospital isolates

can be characterized as PDR (Pandrug-resistant), since

they showed resistance to all classes of antimicrobials

tested.

Isolates producers of extended-spectrum beta-lacta-

mases (ESBL) are generally associated with multidrug

resistance. Community isolates showed 6% of positive

samples for ESBL production in the disc approach test.

Isolates from the hospital environment presented 14% of

the positive samples in the ESBL phenotypic detection test

(p>0.05). All ESBL-producing positive strains also

demonstrated resistance to the antimicrobials: ampicillin,

ceftazidime, and ceftriaxone, and 83.3% also presented

resistance to ciprofloxacin.

In the present work the presence of the genes blaTEM,

blaCTX-M, blaoxa, and blaSHV was identified (Table 4). Of all

the samples analyzed, 95% presented genes encoding ESBL.

The gene bla TEM was more prevalent, being present in 89%

of the isolates (p <0.05). Some isolates had more than one

Table 2 Distribution of the isolates according to the level of cellular hydrophobicity and formation of biofilms

Group OD Value (600nm) Biofilm Hydrophobicity

% Community % Nosocomial % Community % Nosocomial

1 0.000 ˧ 0.500 50 20 2 1

2 0.500 ˧ 1.000 47 36 13 29

3 1.000 ˧ 1.500 1 24 45 65

4 1.500 ˧ 2.000 2 20 40 5
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resistance gene related to ESBL production. Approximately

7% presented more than one gene encoding the resistance

and 2% of the isolates demonstrated the genes blaoxa, blaTEM,

and blaCTX-M concomitantly (Figures 1 and 2). We highlight

in this work that 88.8% of non-ESBL isolates in the pheno-

typic tests presented at least one resistance gene related to

ESBL production (Figures 1 and 2).

Phylogenetic classification showed a high percentage

of the B2 group both in the hospital environment (78%)

and community isolates (78%). At lower frequencies, per-

centages of 16, 5, and 1% for the community group and

18, 4, and 0% for the hospital group were observed for the

phylogenetic classifications D, A, and B1, respectively,

with no statistical difference between the groups (hospi-

tal/community) (p>0.05).

The presence of the virulence genes: papC (outer mem-

brane protein of fimbriae P), fimH (fimbrial adhesin type 1),

kpsMTII (capsule), and fliC (flagellum) was evaluated. As

shown in Table 4, in general, E. coli isolated from the com-

munity presented a higher prevalence of virulence genes

fimH, papC, and kpsMTII (p<0.05).

The phenotypic and genotypic characteristics evaluated

in this study were organized in dendrograms as shown in

Figures 1 and 2. Cophenetic correlation coefficients of 0.46

and 0.52 were obtained for hospital and community samples

respectively. It was possible to observe that there is no pre-

dominance of a profile among the isolates since the charac-

teristics evaluated were variable. However, it was noted that

all isolates from the community that presented an ESBL-

positive phenotype had the blaTEM gene and the virulence

genes papC, fimH, kpsMTII and fliC. In addition, they

belonged to phylogenetic group B2, had a MAR index>

57.1%, were non-forming or weak biofilm forming agents,

and presented moderate to strong hydrophilicity.

Of the 14 ESBL positive isolates from the hospital, only

one did not present the blaTEM gene, eight presented three of

the virulence genes, and in one isolate, two virulence genes

were presented. It was also observed that only one was from

phylogenetic group D and the other 13 from B2. Nine isolates

presented a MAR index <57.1%. Regarding the formation of

biofilms, seven presented moderate-strong adhesion and nine

presented weak to moderate hydrophobicity.

The radial dendogram containing the results of hospital

and community samples is shown in Figure 3. Little varia-

bility was observed in the profile of the isolates. These

data confirm the worldwide trend that isolates with high

levels of virulence and antimicrobial resistance are wide-

spread in both the community and hospital environment.

Discussion
Escherichia coli is a Gram-negative opportunistic human

pathogen, which has aroused considerable medical interest

for being involved in cases of urinary tract infection.41 There

is no fixed pattern in the formation of uropathogenic E. coli

biofilms since the adhesion process depends on a variety of

factors such as adhesion proteins, formation of exopolysac-

charides, type of material, electrostatic charge, and hydropho-

bicity. The hydrophobic properties of microbial surfaces favor

adhesion to abiotic and biotic surfaces and penetration of host

tissues. In the present study, a correlation was found between

biofilm formation and cell hydrophobicity, suggesting that

those with a low hydrophobicity present a low biofilm forma-

tion capacity. Considering that medical implants, such as

catheters, mechanical heart valves, or pacemakers, are con-

structed from hydrophobic materials (silicon, stainless steel,

Teflon), we highlight the relative ease that hydrophobic micro-

organisms present in adhering to them.42,43

World phylogenetic analyzes have shown that virulent

extraintestinal E. coli strains belong mainly to group B2 and,

to a lesser extent, to group D. In contrast, the majority of

commensal strains are associated with group A or group

B1.44 The data obtained in the present study corroborate

Table 3 Percentage of antimicrobial resistance by E. coli isolated
from the nosocomial and community samples

Antibiotics % Community % Nosocomial

Ampicillin (10 μg) 50% 52%

Cephalothin (30 μg) 23% 25%

Gentamicin (10 μg) 8% 8%

Sulfamethoxazole/

trimethoprim (1.2/23.7 μg)

23% 32%

Ciprofloxacin (5 μg) 28% 29%

Ceftazidime (30 μg) 7% 24%

Table 4 Percentage of the presence of virulence genes and

antimicrobial resistance related to esbl production in E. coli iso-
lated from nosocomial and community samples

Genes % Community % Nosocomial

fimH 100 100

fliC 84 95

papC 98 77

kpsMTII 99 56

blaTEM 95 83

blaCTX-M 7 13

blaOXA 2 0

blaSHV 0 3
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Figure 1 Dendogram of phylogenetic relationships, biofilm formation, hydrophobicity, antibiotic resistance, extended spectrum beta-lactamase production and virulence

genotypes from one hundred E. coli isolated from nosocomial acquired urinary tract infections. (+) Presence, (-) Absence, (W) weak biofilm former, (M) Moderate biofilm

former, (S) Strong biofilm former (NA) Not adherent.
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Figure 2 Dendogram of phylogenetic relationships, biofilm formation, hydrophobicity, antibiotic resistance, extended spectrum beta-lactamase production and virulence

genotypes from one hundred E. coli isolated from community acquired urinary tract infections. (+) Presence, (-) Absence, (W) weak biofilm former, (M) Moderate biofilm

former, (S) Strong biofilm former (NA) Not adherent.
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with recently published studies. Ghauor and Salehzadeh45

evaluated the phylogenetic profile of E. coli isolated from

urine and found a distribution of groups B2, D, A, and B1

with respective percentages 64%, 24%, 12%, and 0%.

Iranpour et al44 evaluated the phylogenetic distribution of E

coli isolated from patients with urinary tract infection and also

observed a predominance of isolates from group B2 (39.3%).

Uropathogenic (UPEC) isolates are a genetically het-

erogeneous group that exhibits various virulence factors

associated with colonization and persistence of the bacter-

ium in the urinary tract.8 However, an unexpected high

prevalence of virulence genes was observed in the E. coli

isolated from the community. These results demonstrated

the new trend in the microorganism profile involved in

UTI. However, it must be taken into account that the

evolution of the infectious process does not depend only

on the characteristics evaluated.

Based on this study, it was possible to compare the

profile of E. coli isolated from urine infections from hos-

pital and community samples. It was notable that the

hospital environment favors multiresistance to antimicro-

bials; however, the susceptibility profile and presence of

ESBL were similar in both environments. Of all the sam-

ples analyzed here, 95% presented genes encoding ESBL.

Figure 3 Radial phylogenetic tree for comparing the E. coli isolated from nosocomial and community acquired urinary tract infections.
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Carmo et al,39 in agreement to our results, found the

prevalent gene was blaTEM and in sequence, the gene

blaCTX-M. The blaSHV gene is involved with plasmid trans-

mission, where this facility in gene transmission is possi-

bly directly involved with the highest percentage found in

hospital isolates, since this environment is very susceptible

to the most diverse types of microorganisms and genetic

recombination among them.39

Elsayed et al46 determined the occurrence of multidrug

resistant strains in urinary tract infections caused by E.

coli. In that study, of the 100 clinical isolates, 68 presented

one or more plasmids responsible for ESBL resistance.

Thus, the high frequency of the presence of these genes

in the isolates investigated in this study was highlighted,

especially those obtained from the community.

The high prevalence of ESBL resistance genes in the

negative samples for the phenotypic detection test is also

noted. This fact is of great concern, since under some stimu-

lus these isolates may begin to express these genes, initiating

the enzyme synthesis process, and acting as potential sources

of resistance genes.47 Thus, it demonstrates the importance of

molecular tests and the need for control measures to avoid the

dissemination of these microorganisms both in the commu-

nity and in the hospital environment.

Generally, hospital isolates are associated with higher anti-

microbial resistance than community isolates.Wollheim et al48

evaluated the presence of ESBL in microorganisms isolated

from the community and hospital. The authors demonstrated

that the presence of E. coli producing ESBL is especially a

hospital problem and its dissemination to the community is

relatively limited. Matta et al49 characterized the resistance of

species of different pathogens between infections acquired in

the community and acquired in hospitals. These authors

demonstrated that hospital-acquired infections/bacteria

demonstrate higher resistance rates when compared to com-

munity acquired. The data presented here highlight the new

trend and perspective in the prevalence of antimicrobial-resis-

tant, since community-acquired bacteria can be till more viru-

lent and resistant than hospital-acquired bacteria.

There is no doubt that ESBL-producing infections are a

major concern for the medical world. These are usually

associated with increased morbidity/mortality and may

present a difficult diagnosis. The fact that prevalence

rates are increasing globally, even in non-hospital con-

texts, and the terrible lack of effective antimicrobial ther-

apy demonstrates the tremendous concern in this regard.

Discussion with patients during every prescribing

encounter and education should be routine in the clinical

environment. Also, collaboration with local health depart-

ments and local laboratory technicians to learn resistance

patterns improves patients’ recovery and initial treatment

to cure. Thus, the data here suggests that in the clinical

sphere decision-making strategies based on antibiogram

data and clinical practice guideline recommendations will

favor the clinical practice management of urinary tract

infections with consequent improvements in patient health.
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