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KEYWORDS Summary
Uropathogenic Objective: The study was conducted to determine the association of the hlyD, papC
Escherichia coli; and cnf-1 virulence genes with drug resistance in uropathogenic Escherichia coli

(UPEC) isolated from cases of urinary tract infection (UTI).

Method: A total of 193 E. coli strains isolated from symptomatic cases of UTI
in a tertiary care teaching hospital in Raichur, Northern Karnataka, India were
included in the study. The antibiotic susceptibility pattern was determined by
Kirby—Bauer’s Disk Diffusion method, and the strains resistant to any of the third
ESBL generation cephalosporins tested were further confirmed for extended-spectrum
beta-lactamase (ESBL)-production by an E-strip test. Genotypic virulence markers,
namely, hlyD, papC and cnf-1, were detected by the uniplex PCR method and the
phylogenetic characterization was performed by a multiplex PCR assay.

Results: The majority of the E. coli isolates belonged to the B2 phylogenetic
group were significantly associated with ciprofloxacin-sensitivity and non-ESBL pro-
duction (p<0.05). An increased prevalence of ciprofloxacin-sensitive strains over
ciprofloxacin-resistant strains were observed among the UPEC isolates harboring the
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papC (72.9% vs. 40.2%; p<0.001), hlyD (43.7% vs. 21.6%; p<0.001) and cnf-1 (30.2%
vs. 12.3%; p <0.05) genes. The presence of a multivirulent gene in the non-ESBL E. coli
strains (44.5%) was significantly higher (p<0.05) than in the ESBL-producing strains
(21%).

Conclusions: Among the UPEC isolates, the predominant B2 phylogenetic group was
significantly associated with the ciprofloxacin-sensitive strains, as well as with the
non-ESBL E. coli strains. The genotypic virulence markers of UPEC were associated
with ciprofloxacin-sensitivity, and a significant number of the non-ESBL strains har-
bored multivirulent genes. The relationship between the presence of the virulence
genes and ESBL production was complex and warrants further intensive studies.

© 2014 Published by Elsevier Limited on behalf of King Saud Bin Abdulaziz University

for Health Sciences. All rights reserved.

Introduction

Escherichia coli, a normal commensal of the
human body, becomes a highly adaptive pathogen
by acquiring mobile genetic elements, and they
cause a wide range of diseases from intestinal
to extraintestinal infections, including infections
in the urinary tract, blood stream and central
nervous system [1]. E. coli is the most com-
mon cause of urinary tract infections (UTI) in
community and hospital settings. The severity
of UTI depends on the virulence of the infect-
ing organism and the susceptibility of the host.
Virulence factors (VFs), such as hemolysin (hly
gene), cytotoxic necrotizing factor type 1 (cnf-
1 gene), and pyelonephritis associated pili (pap
gene), play important roles in the pathogenicity of
uropathogenic E. coli (UPEC) strains by overcoming
host defense mechanisms to cause disease [2]. The
number of multi-drug resistant strains of E. coli has
progressively increased, causing treatment limita-
tions. An extremely limited range of antibacterial
agents remains as a result of the emergence
of fluoroquinolone-resistance and ESBL-producing
isolates, ensuring that a simple case of UTI is
increasingly challenging [3]. Studies have suggested
that in quinolone (Q) and fluoroquinolone (FQ)
resistant strains, fewer virulence genes are com-
monly encountered [4]. Phylogenetic group specific
differences in quinolone-susceptibility have been
noted, with the B2 group strains showing higher fre-
quencies of susceptibility than those of the other
phylogenetic groups [5]. The issue is complex in
the case of the ESBL-producing strains because
they are genetically diverse and frequently co-
exist with fluoroquinolone-resistance [6,7]. In most
parts of India, UTI cases are treated empirically.
With the increasing resistance of E. coli to antibi-
otics used for UTI treatment, it is pertinent to
perform simple culture and sensitivity testing of

urine and to document the prevalence of UPEC vs.
non-UPEC in a region and to characterize the vir-
ulence genes and antibiotic resistance of UPEC.
The complex relationships of the virulence prop-
erties and the phylogenetic background as well as
the antibiotic resistance of E. coli resulting from
their various interactions require further study. We
tried to elucidate whether the lack of virulence
factors (VFs) is directly associated with resistance
or if resistance depends on a phylogenetic distri-
bution or unknown factors. We analyzed antibiotic
resistance, the genotypic virulence factors and phy-
logenetic characterization in UPEC isolates.

Materials and methods

Case definition

Urinary tract infection is defined as the presenta-
tion of a combination of the following symptoms:
(i) bacteria with >10% CFU/ml count in midstream
urine, (ii) the presence of >5 white blood cells
(WBCs) per high power field, and (iii) the presence
of clinical signs and symptoms of UTI in the host
including dysuria, frequency or urgency of urina-
tion.

Study setting

A total of 193 non-repetitive E. coli strains were iso-
lated from symptomatic UTI cases in a tertiary care
teaching hospital in Raichur, Northern Karnataka,
India from December 2010 to February 2013. Among
the 193 patients (out-patents, 148 and in-patients,
45) diagnosed as having symptomatic UTI, 132
(68.3%) were females and 61 (31.6%) were males,
with a mean age of 35.5+18.3 (mean+SD). The
study was conducted with approval from the Insti-
tutional Ethical Committee, and informed consent
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was obtained from the subjects willing to partici-
pate.

Clean-catch midstream urine samples were
collected and processed employing the semi-
quantitative calibrated loop technique, and the
significant isolates (colony count >10° CFU/ml of
urine) were identified by standard biochemical
reactions [8].

Antimicrobial susceptibility testing

The antibiotic susceptibility testing was per-
formed by the Kirby—Bauer’s Disk Diffusion
method in accordance with the CLSI guidelines
[9] using antibiotic discs as follows: ampicillin
(10 wg), amoxicillin/clavulanic acid (20/10 png),
trimethoprim/sulfamethoxazole (1.25/23.75 pg),
ciprofloxacin (5ug), nitrofurantoin, levofloxacin
(5png), netilmicin (30 png), ceftazidime (30pg),
cefotaxime (30 ng), and gentamicin (30 ng). E. coli
ATCC 25922 was used as the control.

Detection of ESBL producing E. coli strains

All the isolates showing resistance to any of
the third generation cephalosporins, namely cef-
tazidime (30 png) and cefotaxime (30 wg), by the disk
diffusion method were further confirmed for ESBL
production using ESBL E-strip tests (AB BioMerieux,
Solna, Sweden), as we described previously [10].

Detection of virulence genes

The presence of three types of virulence-associated
genes was examined by PCR amplification using the
primers described by Johnson and Stell [11]. The
virulence genes consisted of hlyD (hemolysin) and
cnf-1 (cytotoxic necrotizing factor 1) coding for
toxin secretion in UPEC and papC (pyelonephritis
associated pili) coding for bacterial adhesion.

UPEC phylogenetic grouping

The E. coli strains were categorized into the four
major phylogenetic groups (A, B1, B2 and D) by
multiplex PCR following the protocol proposed
by Clermont et al., using two virulence genes
(chu A, encoding the heme transporter protein in
E. coli O157:H7 and yja A, initially identified in
the genome of E. coli K-12) and one DNA fragment
TspE4.C2 [12].

Statistical analysis

The results were analyzed with descriptive statis-
tics where appropriate. The Chi-square and Fisher’s
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Figure 1 Antibiotic resistant pattern of the 193 UPEC
clinical isolates.

exact tests were used to evaluate the statistical sig-
nificance of the differences in the results. A p-value
of <0.05 was considered statistically significant.
The statistical analysis was performed using Statis-
tical package for the social sciences (SPSS) v 16.0
software.

Result

In this study, the UPEC isolates showed a high

degree of resistance to ampicillin (83.2%),
followed by cefotaxime (54.3%), trimetho-
prim/sulphamethoxazole (54.3%), ceftazidime

(53.3%) and ciprofloxacin (49.2%); the least
resistance was shown to netilmicin (24.3%), gen-
tamicin (28.9%) and nitrofurantoin (38.1%). In the
study, more than 50% of the E. coli strains were
resistant to the third generation cephalosporins
used, and 49.2% were resistant to ciprofloxacin
(Fig. 1).

Increased prevalence of ciprofloxacin-sensitive
strains over ciprofloxacin-resistant strains were
observed among the UPEC isolates with the papC
(72.9% vs. 40.2%; p<0.001), hlyD (43.7% vs. 21.6%;
p<0.001) and cnf-1 (30.2% vs. 12.3%; p<0.05)
genes. A highly significant number of ciprofloxacin-
sensitive E. coli strains (n=78, 81.2%) harbored
multivirulent genes compared to the ciprofloxacin-
resistance strains. Among the UPEC isolates, the
predominant phylogenetic group was B2, with a
prevalence of 50.7%, and the association with the
ciprofloxacin-sensitive E. coli strains was statis-
tically significant (p=0004). The second leading
phylogenetic group A (27.9%) was significantly
associated with the ciprofloxacin-resistance strains
(p<0.001) of the UPEC isolates, as shown in Table 1.
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Table 1 Distribution of virulence genes and phylogenetic groups among UPEC in relation to ciprofloxacin

susceptibility.

Virulence genes &
phylogenetic group

Total number of Escherichia coli strains tested (n=193)

Ciprofloxacin-sensitive Ciprofloxacin-resistant Chi-square, p-value’

n=96 % n=97 %

papC gene 70 72.9 39 40.2 <0.0001
hly gene 42 43.7 21 21.6 <0.001
cnf-1 gene 29 30.2 12 12.3 0.002
Multivirulent gene (>2 genes) 78 81.2 17 18.8 <0.0001
Phylogenetic group

A 16 16.7 38 39.2 0.0007

B1 18 18.7 20 20.6 0.74

B2 59 61.4 39 40.2 0.004

D 3 3.1 0 0 NA

* p-value, ciprofloxacin-sensitive vs. ciprofloxacin resistance.

Table 2 Distribution of virulence genes and phylogenetic groups among UPEC in relation to ESBL production.

VF & phylogenetic groups

Total number of UPEC strains tested (n=193)

Non-ESBL strains?®

ESBL strains Chi-square, p-value’

% n=38 %

n=155

hly gene 52 33.5 11 28.9 0.7
papC gene 87 56.1 19 50 0.5
cnf-1 gene 35 22.5 7 18.4 0.001
Absence of virulence gene 34 21.9 14 36.8 0.06
Presence of any one virulence gene 52 33.5 16 42.1 0.3
Multivirulent gene (>2 genes) 69 44.5 08 21.0 0.009
Phylogenetic group

A 24 15.4 12 31.5 0.03

B1 18 11.6 5 13.1 0.7

B2 113 72.9 21 55.2 0.04

D 0 0 0 0 0

2 Non-ESBL strains include third generation cephalosporin sensitive and ESBL E-strip negative strains.

" p-value, non-ESBL producing UPEC vs. ESBL producing UPEC.

Of the 193 UPEC strains studied, 103 (53.3%)
were resistant to any of the third generation
cephalosporin, of which 38 (19.7%) strains were
positive for ESBL by the quantitative E-strip
method. The B2 phylogenetic group was predom-
inant in the non-ESBL (72.9%) and ESBL (55.2%)
producing UPEC strains, and the association of
group B2 with the non-ESBL strains was statis-
tically significant (p<0.05). The UPEC isolates
that belonged to phylogenetic group A were more
significantly associated with the ESBL-producing
strains (31.5%) than with the non-ESBL strains
(15.4%) (p=0.03). Although, the presence of any
one virulence marker was higher in the ESBL-
producing strains (42.1%) than in the non-ESBL
strains (33.5%), the presence of a multivirulent

gene was significantly higher (p<0.05) in the non-
ESBL strains (44.5%) than in the ESBL-producing
strains (21%). Of the 3 virulence genes tested, only
cnf-1 showed a significant difference (p=0.001)
between the non-ESBL (22.5%) and the ESBL-
producing (18.4%) strains, as depicted in Table 2.

Discussion

In this study, we observed that the B2 phyloge-
netic group was significantly associated with the
ciprofloxacin-sensitive E. coli strains as well as
with the non-ESBL strains. Phylogenetic group A
was significantly associated with the ciprofloxacin-
resistant and ESBL-producing E. coli strains. The
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ciprofloxacin-sensitive strains harbored virulence
genes at a higher frequency; however, a complex
association was noticed between ESBL-production
and the presence of virulence genes in the UPEC
isolates.

The initial step in the pathogenesis of UPEC is
adhesion. The expression of adhesive organelles
such as Type 1 and P pili allow UPEC to bind and
invade host cells. The subsequent step is the devel-
opment of an array of toxins, including hemolysin
and cytotoxic necrotizing factor 1 that provide
UPEC with the ability to cause tissue damage, facili-
tate bacterial dissemination, release host nutrients
and disable immune effector cells [13].

The virulence factors of extraintestinal
pathogenic E. coli (ExPEC) such as hemolysin
(hly gene), cytotoxic necrotizing factor 1 (cnf-1),
P pili F13 (pap gene), and S family adhesins (Sfa
gene) form clusters, named ‘pathogenicity islands’
(PAI). They are typically located in chromosomes
and also in plasmid, and they comprise a large
segment of the DNA associated with the tRNA gene.
Additionally, the PAI contribute a remarkable bene-
fit to bacterial fitness by allowing the transmission
of genes that could provide a survival advantage
to bacteria or to its ability to cause disease. In
this study, we selected three representative PAI
virulence genes, hlyD, papC and cnf-1.

In our study, the UPEC strains showed a higher
prevalence of resistance to the antibiotics com-
monly used for the treatment of UTI, which was
in agreement with the reports of recent studies
[14,15]. The UPEC strains showed the least resis-
tance to the aminoglycosides, and among them,
netilmicin (24.3%) was more effective than gen-
tamicin (28.8%) in sensitivity. Similar to our results,
Chitnis et al. observed that the highest number of
Gram-negative bacilli were resistant to ampicillin
(83.2%), and the lowest number were resistant to
netilmicin (24.3%) [16].

In our study, a lower prevalence of the three
virulence genes studied (hly gene, cnf-1 gene and
papC gene) was significantly associated (p<0.05)
with the ciprofloxacin-resistant E. coli strains. Sim-
ilar to our findings, Horcajada et al. reported
that quinolone resistance was associated with a
significantly decreased prevalence of three viru-
lence factors including sfa, hly and cnf-1 [17].
Johnson et al. showed that the presence of P fim-
briae and hemolysin were significantly associated
with a lack of antimicrobial resistance [18]. The
lower incidence of papC, hly and cnf-1 among
the ciprofloxacin-resistant B2 strains appears to
result from the loss of the corresponding PAl that
appeared without gyrA mutation and without any
of the antibiotics in the medium indicating the

instability of PAI. This PAl instability could be exac-
erbated by several stimuli, of which the presence
of ciprofloxacin might be only one [19].

Soto et al. investigated the capacity of the
quinolones to induce the loss of virulence factors
such as hemolysin (hly gene), cytotoxic necrotiz-
ing factor 1 (cnf-1 gene), P fimbriae (pap gene),
and the autotransporter (sat gene) in uropathogenic
E. coli strains. They found that all the strains lost
hemolytic capacity in subinhibitory concentrations
of ciprofloxacin, showing a partial or total loss of
the PAI containing the hly and cnf-1 genes. They
observed no spontaneous loss of PAls on incubation
in the absence of quinolones in the wild type or
mutant E. coli strains [4].

The co-existence of ESBL-production and
ciprofloxacin-resistance was observed in 49.2% of
the E. coli isolates in the study. The association
of ESBL-producing strains with resistance to other
classes of antibiotics such as the fluoroquinolones
(FQ) was reported by Paterson et al. [20] and
Lautenbach et al. [21].

We found that, among the urinary E. coli isolates,
ciprofloxacin-resistance was associated with signif-
icant shifts in the phylogenetic distribution and
virulence genotypes. The shifts observed among the
ciprofloxacin-resistant E. coli isolates were toward
the non-B2 phylogenetic groups (notably, group A).
Our results are in complete agreement with the
findings of Johnson et al., who observed an associ-
ation of ciprofloxacin resistance with phylogenetic
group A and ciprofloxacin sensitivity with phylo-
genetic group B2 [22]. Piatti et al. also observed
that B2 being the frequent phylogenetic group,
was significantly higher among susceptible strains
than the resistant strains [19]. Houdouin et al. pro-
posed that the group A strains in the fecal flora
could have developed from a greater exposure to
antibiotics. The quinolone-resistant isolates might
be mutants of quinolone-sensitive strains, and the
strains might have lost their PAl in exchange for
resistance [23].

The shift in phylogenetic distribution was con-
sistent with the hypothesis of Johnson et al. that,
although VFs and antibiotic resistance each might
confer increased fitness in extraintestinal infec-
tions, they might do so via mutually exclusive
pathways and in distinct populations. In healthy
hosts with little antibiotic exposure, a robust VF
repertoire might be essential to a pathogen over-
coming intact host defenses, whether antibiotic
resistance is present or not. Conversely, in com-
promised hosts, who might have been exposed
to many antibiotics as well as having weakened
defenses, antibiotic resistance might provide a sub-
stantial advantage to the pathogen, whereas a



1418

A. Harwalkar et al.

more robust arsenal of VFs might be unnecessary
[23].

This hypothesis might not be true for all the
isolates, especially for the ST131 E. coli isolate.
The E. coli ST131 isolates significantly exceeded
the non-ST131 isolates in the extent of the resis-
tance and/or the virulence profile. Colpan et al.
reported that, in the FQ-Sensitive E. coli isolates,
the virulence factor scores were high regardless of
the ST131 genotype; in the FQ-resistant and ESBL
isolates, the virulence factor scores were much
higher in the ST131 than in the non-ST131 isolates
[24]. The ST131 E. coli isolate appears to com-
bine resistance and virulence, which to some extent
are mutually exclusive. This combination of resis-
tance and virulence might give ST131 a competitive
advantage over other E. coli, promoting its clonal
expansion and dominance over less virulent and/or
more susceptible clones [25].

In our study, the ESBL-producing UPEC isolates
were predominantly observed in the B2 phyloge-
netic group, and this finding is in agreement with a
previous report by Demirel et al. [26]. We observed
an increased prevalence of the hlyD and papC genes
in the non-ESBL strains compared to the ESBL-
producing strains; however, the difference was not
statistically significant, and the cnf-1 gene showed
a significant association with the non-ESBL strains.
In previous studies, hemolysin, cytotoxic necrotiz-
ing factor 1 (CNF1) and secreted autotransporter
toxin (SAT) have been shown to be less prevalent
in ESBL-producing E. coli strains than in susceptible
isolates [13,27]. In arecent study, Qin et al. showed
that the adhesion genes were more prevalent in
non-ESBL producing strains than in ESBL-producing
strains [28]. Pathogens acquire resistance deter-
minants and express multi-resistant phenotypes at
the expense of their virulence properties [22]. Con-
trary to our findings, Jadhav et al. reported that the
ESBL-producing isolates were frequently associated
with hemolytic phenotypes at a higher rate (65.6%)
than were the non-ESBL E. coli strains (58.5%) [29].

A major part of our observation strengthens the
argument that ciprofloxacin-resistant UPEC strains
are less virulent than ciprofloxacin-susceptible
strains. Our observation is consistent with ear-
lier reports and suggests that antibiotic resistant
strains have less virulent properties. The relation-
ship between the presence of virulence genes and
ESBL production is complex and requires further
intensive studies.

Funding

No funding sources.

Competing interests

None declared.

Ethical approval

Not required.

References

[1] Steadman R, Topley N. In: Brumfit W, Jercmy MT, Miller H,
editors. Urinary tract infections. 1st ed. London: Chapman
and Hall Publication; 1998. p. 37—41 [chapter 3].

[2] Jadhav S, Gandham N, Paul A, Misra RN, Mani KR.
Characterization of multiple drug resistant uropathogenic
Escherichia coli with special reference to B2-025B-ST 131-
CTX-M-15 India. J Pharma Biomed Sci 2012;23:1-5.

[3] Falagas ME, Karageorgopoulos DE. Extended-spectrum
beta-lactamase producing organisms. J Hosp Infect
2009;73:345—-54.

[4] Soto SM, Jimenez de Anta MT, Vila J. Quinolones
induce partial or total loss of pathogenicity islands in
uropathogenic Escherichia coli by SOS-dependent or -
independent pathways, respectively. Antimicrob Agents
Chemother 2006;50:649—53.

[5] Kawamura-sato K, Yoshida R, Shibayama K, Ohta M. Viru-

lence genes, quinolone and fluuoroquinolone resistance and

phylogenetic background of uropathogenic Escherichia coli

strains isolated from Japan. Jpn J Infect Dis 2010;63:

113-5.

Branger C, Zamfir O, Geoffroy S, Laurans G, Arlet G, Thien

HV, et al. Genetic background of Escherichia coli and

extended-spectrum beta-lactamase type. Emerg Infect Dis

2005;11:54—61.

Pitout JDD, Laupland KB, Church DC, Menard ML, John-

son JR. Virulence factors of Escherichia coli isolates that

produce CTX-M-type extended-spectrum beta-lactamases.

Antimicrob Agent Chemother 2005;49:4667—70.

[8] Collee JG, Miles RS, Watt B. Test for the identification of
bacteria. In: Collee JG, Fraser AG, Marmion BP, Simmons A,
editors. Mackie and McCartney practical medical microbi-
ology. 14th ed. London: Churchill Livingstone Inc.; 1996. p.
131-49.

[9] CLSI. Performance standards for antimicrobial suscepti-
bility testing, 15t informational supplement, M 100-S15.
Wayne, PA: Clinical and Laboratory Standards Institute;
2005.

[10] Harwalkara A, Sataraddia J, Gupta S, Yoganand R, Rao A,
Srinivasa H. The detection of ESBL-producing Escherichia
coli in patients with symptomatic urinary tract infections
using different diffusion methods in a rural setting. J Infect
Public Health 2013;6:108—14.

[11] Johnson JR, Stell AL. Extended virulence genotypes of
Escherichia coli strains from patients with urosepsis in
relation to phylogeny and host compromise. J Infect Dis
2000;181:261—72.

[12] Clermont O, Bonacorsi S, Bingen E. Rapid and simple
determination of Escherichia coli phylogenetic group. Appl
Environ Microbiol 2000;66:4555—8.

[13] Wiles TJ, Kulesus RR, Mulvey MA. Origins and virulence
mechanisms of uropathogenic Escherichia coli. Exp Mol
Pathol 2008;85:11—9.

[6

—

[7

—


http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0005
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0010
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0015
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0020
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0025
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0030
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0035
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0040
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0045
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0050
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0055
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0060
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0065

Virulence and drug resistance in UPEC

419

[14] Murugan K, Savitha T, Vasanthi S. Retrospective study
of antibiotic resistance among uropathogens from rural
teaching hospital, Tamil Nadu, India. Asian Pac J Trop Dis
2012;2:375—80.

[15] Jadhav S, Gandham N, Paul A, Misra RN, Mani KR. Charac-
terization of multidrug resistant uropathogenic Escherichia
coli (UPEC) with special reference to B2-025B-ST131-CTX-
M-15 India. J Pharma Biomed Sci 2012;23(25).

[16] Chitnis SV, Chitris V, Sharma N, Chitnis DS. Current status of
drug resistance among Gram negative bacilli isolated from
admitted cases in a tertiary care centre. J Assoc Physicians
India 2003;51:28—31.

[17] Horcajada JP, Soto SM, Gajewski A, Smithson A, Jimenez de
Anta MT, Mensa J, et al. Quinolone-resistant uropathogenic
Escherichia coli strains from phylogenetic group B2 have
fewer virulence factors than their susceptible counterparts.
J Clin Microbiol 2005;43:2962—4.

[18] Johnson JR, Moseley SL, Roberts PL, Stamm WE. Aer-
obactin and other virulence factor genes among strains of
Escherichia coli causing urosepsis association with patient
characteristics. Infect Immun 1988;56:405—12.

[19] Piatti G, Mannini A, Balistreri M, Maria A. Virulence factors
in urinary Escherichia coli strains: phylogenetic background
and quinolone and fluoroquinolone resistance. J Clin Micro-
biol 2008;46:480—7.

[20] Paterson DL, Mulazimogulu L, Casellas JM. Epidemiol-
ogy of ciprofloxacin resistance and its relationship to
extended-spectrum beta-lactamase production in Kleb-
siella pneumonia isolates causing bacteremia. Clin Infect
Dis 2000;30:473—8.

[21] Lautenbach E, Strom BL, Bilker WB, Patel JB, Edel-
stein PH, Fishman NO. Epidemiological investigation of
fluoroquinolones in infections due to extended-spectrum
beta-lactamase producing Escherichia coli and Klebsiella
pneumonia. Clin Infect Dis 2001;33:1288—94.

[22] Johnson JR, Kuskowski MA, Owens K, Gajewski A,
Winokur PL. Phylogenetic origin and virulence geno-
type in relation to resistance to fluoroquinolones and/or
extended spectrum cephalosporins and cephamycins among
Escherichia coli isolates from animals and humans. J Infect
Dis 2003;188:759—68.

[23] Houdouin V, Bonacorsi S, Bidet P, Bingen-Bidois M, Barraud
D, Bingen E, et al. Phylogenetic background and carriage
of pathogenecity island-like domains in relation to antibi-
otic resistance profiles among Escherichia coli urosepsis
isolates. J Antimicrob Chemother 2006;58:748—51.

[24] Colpan A, Johnston B, Porter S, Clabots C, Anway R, Thao L,
et al. Escherichia coli sequence type 131 (ST131) subclone
H30 as an emergent multi drug-resistant pathogen among
US veterans. Clin Infect Dis 2013;57:1256—65.

[25] Johnson JR, Johnston B, Clabots C, Kuskowski MA, Castan-
heira M. Escherichia coli sequence type ST131 as the major
cause of serious multidrug-resistant E. coli infections in the
United States. Clin Infect Dis 2010;51:286—94.

[26] Demirel |, Kinnunen A, Onnberg A, Sodequist B, Pers-
son K. Comparison of host response mechanisms evoked
by extended spectrum beta lactamase (ESBL)- and non-
ESBL-producing uropathogenic E. coli. BMC Microbiol
2013;13:181.

[27] Neilubowicz GR, Mobley HL. Host—pathogen interactions in
urinary tract infection. Nat Rev Urol 2012;7:430—41.

[28] Qin X, Hu F, Wu S, Ye X, Zu D, Zhang Y, et al. Comparison
of adhesin gene and antimicrobial susceptibilities between
uropathogenic and intestinal commensal Escherichia coli
strains. PLoS ONE 2013;8:e61169.

[29] Jadhav S, Hussain A, Devi S, Kumar A, Parveen S, Gandham
N, et al. Virulence characteristics and genetic affini-
ties of multiple drug resistant uropathogenic Escherichia
coli from semi urban locality in India. PLoS ONE 2011;6:
e18063.

Available online at www.sciencedirect.com

ScienceDirect



http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0070
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0075
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0080
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0085
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0090
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0095
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0100
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0105
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0110
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0115
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0120
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0125
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0130
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0135
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0140
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://refhub.elsevier.com/S1876-0341(14)00067-7/sbref0145
http://www.sciencedirect.com/science/journal/18760341

	Lower prevalence of hlyD, papC and cnf-1 genes in ciprofloxacin-resistant uropathogenic Escherichia coli than their suscep...
	Introduction
	Materials and methods
	Case definition
	Study setting
	Antimicrobial susceptibility testing
	Detection of ESBL producing E. coli strains
	Detection of virulence genes
	UPEC phylogenetic grouping
	Statistical analysis

	Result
	Discussion
	Funding
	Competing interests
	Ethical approval
	References


