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Introduction: Patients with rheumatic diseases have an increased cardiovascular risk due

to  systemic inflammation and endothelial dysfunction, which promotes accelerated

atherosclerosis. One way to measure cardiovascular risk, is through the  carotid intima-

media  thickness which is an inexpensive and non-invasive predictor of cardiovascular

events.

Objective: To examine the evidence to determine the usefulness of ultrasound in the diagno-

sis of sub-clinical atherosclerosis in rheumatic diseases assessed by  carotid intima-media

thickness (IMT).

Material and methods: A  systematic literature search was performed, using electronic

databases of PubMed, for articles published from January 2005 to May 2015, with no lan-

guage restriction. Observational cohort studies that assessed the prevalence of sub-clinical

atherosclerosis using the IMT were included.

Results: A  total of 56 studies were identified for analysis, with almost all (95.7%) reporting

an  increased IMT in relation to the  control group.

Conclusions: Patients with rheumatic diseases have an  increased cardiovascular risk

assessed using IMT.  This measurement, assessed by carotid ultrasound, may  help detect

the  risk of sub-clinical cardiovascular disease in these populations, allowing to establish a

therapeutic strategy to reduce the risk of morbidity and mortality in these patients.
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rights reserved.
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Medición  del  grosor  de la  íntima-media  carotídea:  utilidad  y  diagnóstico
ecográfico  de  aterosclerosis  subclínica  en  enfermedades  reumáticas.
Revisión  de  la  literatura
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Introducción: Los pacientes con enfermedades reumáticas tienen un aumento del riesgo

cardiovascular debido a inflamación sistémica y  disfunción endotelial, lo que promueve una

acelerada aterosclerosis. Una de las formas de  medir el  riesgo cardiovascular es a  través del

grosor de  la íntima-media, evaluada por ultrasonido carotídeo, el  cual es un predictor de

acontecimientos cardiovasculares de  bajo costo y  naturaleza no invasiva.

Objetivo:  Revisar la evidencia que describe la utilidad y  valor del diagnóstico ecográfico de

aterosclerosis subclínica en enfermedades reumáticas, evaluadas mediante el grosor de la

íntima-media carotídea (GIMc).

Materiales y  métodos: Se realizó una  revisión de  la literatura de la base de datos electrónica

PubMed. Se incluyeron artículos desde enero de  2005 a mayo de 2015, sin restricción de

idioma. Se incluyeron estudios observacionales de  cohorte que evaluaron la prevalencia

de  aterosclerosis subclínica mediante la medición del GIMc y  estudios de metaanálisis. Se

verificó la calidad metodológica de los artículos y se extrajo la información relevante de

cada  uno.

Resultados: Se identificaron 56 artículos que  cumplieron los requisitos. El 95,7% coincidió

con el aumento del GIMc en relación con el grupo control, como marcador predictivo de

aterosclerosis subclínica.

Conclusiones: Los pacientes con enfermedades reumáticas tienen un aumento del riesgo

cardiovascular medido a través del GIMc, como lo  muestran varios estudios. Esta medición

realizada  por ultrasonido carotídeo podría ayudar a detectar el riesgo de  enfermedad cardio-

vascular subclínica en estas poblaciones, lo que permitiría al clínico implementar medidas

terapéuticas para reducir el riesgo de morbimortalidad en estos pacientes.

© 2016 Asociación Colombiana de Reumatologı́a. Publicado por Elsevier España, S.L.U.

Todos los derechos reservados.

Introduction

Atherosclerosis is  considered a  pathological alteration of the
arteries characterized by the abnormal deposit of lipids and
fibrous tissue in the arterial walls, which disrupts the  archi-
tecture and function of the vessels and reduces, variably, the
blood flow to the myocardium.1,2 It is a progressive process
that begins in adolescence, becoming clinical manifest at a
later age or, on the contrary, it may  occur in a subclinical
manner.3

Systemic autoimmune diseases are related to a  chronic
inflammatory state, an increased cardiovascular risk and,
therefore, to  an increase in the rate of morbidity and mor-
tality, both because of the  active disease, and because of the
prolonged use of steroids.4 Many of the  cardiovascular risk
factors, such as: smoking, arterial hypertension, dyslipidemia
and altered vascular homeostasis, contribute to endothe-
lial activation during the early stages of the development
of atherosclerosis, resulting in an increase in  the expres-
sion of adhesion molecules such as P-selectin, E-selectin,
intercellular adhesion molecule-1 and vascular cell adhesion
molecule-1 on the endothelial cell surface, which leads to the
union and, finally, promotes the adhesion of monocytes.5,6

After the transmigration in the vessel wall, the monocytes
are converted into macrophages and subsequently into foam

cells. The process continues with the accumulation of lipids,
release of cytokines and proliferation of smooth muscle cells,
generating the  formation of atheromatous plaque.7,8

Endothelial activation, common in rheumatic diseases
such as  rheumatoid arthritis (RA), systemic lupus erythe-
matosus (SLE), Sjögren’s syndrome (SS), systemic sclerosis
(SSc), gout, osteoarthritis (OA) and vasculitis, among others,
is probably induced by autoantibodies. For the specific case
of vasculitis, anti-neutrophil cytoplasmic antibodies (ANCA)
and, in particular, those directed against proteinase 3 (PR3-
ANCA), can activate the endothelial cells as  demonstrated in
vitro.9 It also occurs in vivo, due to the increased serum lev-
els of vascular cell adhesion molecule-1 and E-selectin, which
are involved in the  process of systemic inflammation, con-
tributing to the progression of cardiovascular damage.10 In the
case of SLE, it is suggested that an alteration in  lipid oxida-
tion plays an important role in atherogenesis, contributing to
the activation of the immune system, triggering inflamma-
tory markers involved in the formation of the atheromatous
plaque.11 In RA have been documented a  variable number
of factors for the development of atherogenesis, such as
homocysteine, altered serum lipoprotein levels and prolonged
pharmacological therapy. Recent findings indicate that the
systemic inflammation may  contribute to the development
of atherosclerosis and confer an additional risk for cardio-
vascular death in patients with RA. The C-reactive protein
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has been considered as  an independent prognostic marker for
cardiovascular disease in these patients.12 For that purpose,
the studies have demonstrated a  close association between
inflammation markers such as  C-reactive protein, erythrocyte
sedimentation rate and the  markers for atheromatous car-
diovascular disease (endothelial dysfunction and increased
intima-media thickness of the carotid artery) in  patients with
these systemic autoimmune diseases, which significantly
increases the prevalence of cardiovascular disease, as  it has
been reported in RA by 50%, similar to SLE with a risk of coro-
nary heart disease, in women aged between 35 and 44 years,
50 times higher than in control subjects of the same age, and
for ANCA-associated vasculitis with a higher than expected
risk of 2.1 (CI  1.4–3.0), for cardiovascular events in the first 5
years of diagnosis.13,14

This review aims to examine the evidence that describes
the usefulness and value of the echographic diagnosis of
subclinical atherosclerosis in rheumatic diseases assessed by
carotid IMT.

Measurement  of  the  intima-media  thickness

One of the ways to measure cardiovascular risk is through
the intima-media thickness by ultrasonography, which is a
predictor of cardiovascular events.15 Ultrasound B-mode is a
non-invasive technique that allows the visualization of the
walls of superficial arteries such as the carotid branches.15

IMT  has been widely used in the evaluation of atheroscle-
rotic progression; it has been demonstrated that the increased
thickness is associated with a higher prevalence and severity
of coronary and cerebrovascular diseases.16,17

Epidemiological studies and clinical-therapeutic works of
regression with lipid-lowering drugs have established that
the carotid IMT  is a  marker sensitive to changes, valid
for assessing the progression and regression of atheroscle-
rotic disease, which would be the most appropriate method
to evaluate the efficacy of pharmacological and non-
pharmacological interventions, since it  provides objective
data on the changes in the arterial wall, data of risk and health
of a specific population, to favor the implementation of pre-
ventive measures to  decrease morbidity and mortality and
improve the prognosis and, consequently, the patients’ quality
of life.18,19

Carotid  ultrasound  based  on  radiofrequency

Conventionally, the measurement of the intima-media thick-
ness is carried out by the manual tracing of the interfaces
between the layers of arterial tissue (Fig. 1). It should be noted
that this method requires high competence, appropriate train-
ing and a level of specialization in the technique. As  a general
rule, mainly cardiologists or radiologists perform this type of
examination. Despite the conventional approach to evaluate
the carotid IMT,  there are still some issues that must be over-
come, such as  the wide intra and inter-observer variability,
which depends on the experts judgment and on the time it
takes to perform the measurements of the  carotid IMT.20

Recently, the technique of radiofrequency-based carotid
ultrasound has been applied (Fig. 2). This method appears

Fig. 1 – Echographic image showing the carotid

intima-media thickness taken with the conventional

method.

to  be less dependent on the experience of the vascular
ultrasound operator, since it provides an automatic mea-
surement of the thickness of the interfaces of the  arterial
wall. Naredo et  al. conducted a  study whose objective was to
assess the reliability of the automated radiofrequency-based
ultrasound, comparing it with the B-mode of the  conventional
method, in patients with RA, demonstrating that the tech-
nique is valid, reproducible and reliable (intra-observer 0.61
and inter-observer 0.85) for the assessment of cardiovascular
risk by the  rheumatologist.21

Meanwhile, Di  Geso et  al. also compared both methods in
32 patients with chronic inflammatory rheumatic diseases. An
expert cardiologist used the conventional manual method and
a  rheumatologist used the  automated method for measuring
the intima-media thickness. A good concordance between the
two methods (0.69 and 0.77, for the right and left common
carotid artery, respectively) was observed. Substantially good
concordances were identified between the  evaluators who
adopted the conventional manual technique and the auto-
mated software.22

Fig. 2 – Echographic image showing the carotid

intima-media thickness taken with the automated

radiofrequency-based method.
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Search in PubMed according to MESH terms
«Arthritis, Rheumatoid» and «Carotid intima-media thickness» or «Sjögren's syndrome»,

«Gout», «Scleroderma, Systemic», «Osteoarthritis», «Systemic lupus erythematosus»,

«Antiphospholipid syndrome», «Vasculitis», «Subclinical», «Atherosclerosis»

Total number of articles

(n=79)

Included articles (n=56)
- Review, title, abstract and 

full text 

Excluded articles (n=23)
-Full text not available

-Experiments on animals

-Studies conducted before 2005

-Non pertinent topic

Rheumatoid arthritis (n=5)

Psoriatic arthritis (n=4)

Sjögren’s syndrome (n=4)

Gout (n=2)

Osteoarthritis (n=3)

Antiphospholipid syndrome (n=5)

Systemic lupus erythematosus (n=7)

Systemic sclerosis (n=9)

Primary systemic vasculitis (n=17)

Fig. 3 – Flowchart of the literature review.

More  recently, Naredo et al. conducted a prospective, lon-
gitudinal, multicenter study to compare the carotid IMT,
evaluated by the automated method in 94 patients with
RA treated with synthetic disease-modifying antirheumatic
drugs (DMARDs) vs. biological DMARDs, compared with 94
controls. The carotid IMT  was significantly greater in the
patients with RA treated only with synthetic DMARDs than in
the controls (591.4 vs. 562.1; p = 0.035) and in patients treated
with synthetic plus biological DMARDs vs. controls (591.4 vs.
558.8; p = 0.040). The results suggest that carotid ultrasound
can show significant differences between patients with RA,
depending on the treatment they receive.23 The advantage of
the automated method is that is  faster than the conventional.
The inter-observer variation for the detection of plaques is
variable, and depends on the level of preparation of the  sono-
grapher and the quality of the  ultrasound image.24

Materials  and  methods

A  literature review of observational cohort studies and
meta-analyses published between January 2005 and May
2015, with no language restrictions, was  conducted in the
database PubMed, including finally those in Spanish, English
and Portuguese. The methodological quality of the arti-
cles was  verified and the relevant information of each one

was  extracted. The articles in which the studies were not
conducted in humans, the topic was not pertinent, the
full text was  not available or that have been published
before 2005 were excluded. For the search were used MESH
terms that included “arthritis, rheumatoid” and “carotid
intima-media thickness” or “Sjogren’s syndrome”, “gout”,
“scleroderma, systemic”, “osteoarthritis”, “systemic lupus
erythematosus”, “antiphospholipid syndrome”, “vasculitis”,
“subclinical”, “atherosclerosis”.

The articles were selected by title and abstract, it  was  ver-
ified whether they were relevant and it was carried out the
review of the full article. Using a  collection format, from the
selected articles were obtained relevant data regarding the
carotid IMT and the formation of atheromatous plaques in
each of the different rheumatic pathologies, compared with
the control group (Fig. 3). The bibliographic citations of each
article were reviewed looking for literature that was not recov-
ered in the  initial search.

Carotid  intima-media  thickness  in rheumatic
diseases

There are few studies in the literature regarding the  mea-
surement of carotid IMT  in patients with rheumatic diseases,
published in the last 10 years (Table 1 ).
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Table 1 – Review of the medical literature of the last 10 years on the measurement of the carotid intima-media thickness
(cIMT) as a predictive value for subclinical atherosclerosis in  patients with rheumatic diseases.

Rheumatoid arthritis

Author Ref. N Year Result

Ambrosino et al.  [25] 4317  2015 Increased cIMT, compared to the  control group
Carotti et al. [26] 40  2007 Increased cIMT, compared to the  control group
Rojas-Villarraga et  al.  [27] 140 2008 54% patients with RA  with greater cIMT
González-Juanatey et al.  [28] 118 2011 Greater increase of cIMT, with the  duration of  the disease
Mohan et al. [29] 32  2014 Increased cIMT, compared to the  control group
Vásquez-del Mercado et al. [30] 82  2015 Anti-CCP and C-reactive protein levels associated with >cIMT

Psoriatic arthritis

Gutiérrez et al. [31] 108 2012 66% RA and 67% PsA, Increased cIMT without clinical evidence
Lin et al. [32] 343 2014 57% PsA, >cIMT, compared to the psoriasis group
Mazlan et  al. [33] 63  2009 Increased cIMT, compared to the  control group
González-Juanatey et al. [34] 59  2007 Increased cIMT, compared to the  control group

Sjögren’s syndrome

Vaudo et  al. [38] 37  2005 Increased cIMT, compared to the  control group
Gravani et al. [39] 64  2015 Increased cIMT >0.9  mm in 2/3 patients with SS
Zardi et al. [40] 18  2014 No differences between cIMT  and the control group
Akyel et al. [41] 35  2012 Increased cIMT similar to the control group

Gout

Cukurova et al. [42] 55  2012 Increased cIMT, compared to the  hyperuricemia group
Il’ina et  al. [43] 89  2009 37 patients with increased cIMT >0.9 mm

Systemic sclerosis

Schiopu et al. [44] 46  2014 Increased cIMT and carotid  plaque, compared to the  control
AU et al. [45] 45  2011 Increased cIMT, compared to the  control group
Macedo et al. [46] 30  2012 Slight increase of  cIMT, compared to the control group
Piccione et al. [47] 22  2011 Increased cIMT, compared to the  control group
Vettori et  al. [48] 50  2010 Increased cIMT, in 14/50 patients
Tsifetaki et  al. [49] 66  2010 Increased cIMT, compared to the  control group
Bartoli et  al. [50] 35  2007 Increased cIMT, compared to the  control group
Sherer et al. [51] 44  2007 >Age was associated with increased cIMT
Szucs et al. [52] 29  2007 Increased cIMT to >age  and >duration of the disease

Osteoarthritis

Hoeven et al. [53] 5650  2013 Women >cIMT in knee OA
Jonsson et al. [54] 5170  2011 >IMT>severity of  carotid plaque, knee and hip OA
Koutroumpas et al. [55] 24  2013 Increased cIMT, compared to the  control group

Systemic lupus erythematosus

Frerix et al. [56] 100 2014 Increased cIMT in 26.5% of  patients with SLE
Kao et al. [57] 392 2013 Increased cIMT, compared to the  control group
Telles et  al.  [58] 181 2013 Increased cIMT in 19.7% of  patients with SLE
Shaharik et al.  [59] 103 2008 Increased cIMT, compared to the  control group
Galleli et al. [60] 75  2010 No differences between cIMT  and the control group
Hernández et al. [61] 62  2015 38.7% with increased cIMT, carotid plaque in 35.5%
Telles et  al.  [62] 172 2008 Increased cIMT, compared to the  control group

Antiphospholipid syndrome

Margarita et al. [63] 44  2007 Increased cIMT, compared to the  control group
Belizna et  al. [64] 58  2008 Increased cIMT, compared to the  control group
Ames et al. [65] 49  2009 Increased cIMT, compared to the  control group
Reshetniak et al. [66] 206 2008 No differences between cIMT  and the control group
Djokovic et  al. [67] 58  2014 Increased cIMT in APS compared to the SLE  group

Primary systemic vasculitis

Behçet’s disease

Author Ref. N Year  Result

Ozturk et al.  [68] 65 2015 Increased cIMT, compared to  the  control group
Messedi et al. [69] 50 2011 Increased cIMT, compared to  the  control group
Hong et al. [70] 40 2008 Increased cIMT, compared to  the  control group
Ozturk et al.  [71] 21 2008 Increased cIMT, compared to  the  control group
Rhee et al. [72] 11 2007 Increased cIMT with >age
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Table 1 – (Continued)

Primary systemic vasculitis

Behçet’s disease

Author Ref. N Year Result

Ozturk et al.  [73] 34 2006  Increased cIMT, compared to  the  control group
Keser et al. [74] 114 2005  Increased cIMT, compared to  the  control group

Kawasaki disease

Wu et al.  [75] 35 2014  Increased cIMT, compared to  the  control group
Meena et  al. [76] 27 2014  Increased cIMT, compared to  the  control group
Noto et al. [77] 18 2012  Increased cIMT, compared to  the  control group
Cheung et  al. [78] 72 2007  Increased cIMT, associated with systemic arterial stiffness

Takayasu’s arteritis

Alibaz-Oner et al.  [79] 32 2014  Increased cIMT, compared to  the  control group
Schinkel et al. [80] 14 2014  50% had increased cIMT
Seth et al. [81] 56 2006  Increased cIMT, compared to  the  control group

Granulomatosis with polyangiitis (GPA-Wegener)

Nienhuis et al. [82] 28 2007  Increased cIMT, compared to  the  control group
De Leeuw et al. [83] 29 2005  Increased cIMT, compared to  the  control group

Giant cell arteritis

Hafner et al. [84] 41 2014  Increased cIMT  in patients with rheumatic polymyalgia

PsA: psoriatic arthritis; cIMT: carotid  intima-media thickness; SLE: systemic lupus erythematosus; OA: osteoarthritis; SS:  Sjögren’s syndrome.

Rheumatoid  arthritis

Patients with RA have a reduced life expectancy and a high
cardiovascular morbidity and mortality compared with the
general population. A  meta-analysis analyzed the  RA in rela-
tion with the markers of cardiovascular risk and the presence
of carotid plaques, finding 51 studies with data of the carotid
IMT (3600 patients with RA and 3020 controls) and 35 stud-
ies that reported on the  prevalence of atheromatous plaques
(2859 patients with RA and 2303 controls). RA patients showed
a significant increase of the carotid IMT  compared to the con-
trols. The men  had a  more  serious inflammatory state.25 On
the other hand, Carotti et al. found an  accelerated atheroscle-
rosis  by increase of the  carotid IMT  in 40  patients with RA,
greater than in the control group.26 A  Colombian study showed
that 54% of patients with RA had a carotid IMT  greater than
0.91 mm  correlating it with severe subclinical atherosclerosis,
in the same way as the  studies conducted by González-
Juanatey, Mohan and Vázquez-Del Mercado, in  which is also
demonstrated an  increase in  the carotid IMT in this rheumatic
pathology.27–30

Psoriatic  arthritis

Gutiérrez et al. determined the  prevalence of subclinical
carotid atherosclerosis in 216 patients with RA or psoriatic
arthritis, using the automated method; they observed that 66%
with RA and 67% with psoriatic arthritis had a  marked increase
in the carotid IMT  without clinical evidence.31 In another study
was  evaluated the relationship of the metabolic syndrome
and the carotid IMT  between 343 patients with psoriasis or
psoriatic arthritis. 42.2% of patients with psoriasis and 57%
with psoriatic arthritis had a  higher prevalence of metabolic
syndrome and measurements of the  carotid IMT greater than

patients with psoriasis, which contributes to an increased risk
of cardiovascular disease.32

Mazlan et  al. studied the carotid IMT and the cardiovas-
cular risk factors in a  population of 63 patients with psoriatic
arthritis, using the conventional method, demonstrating a  sig-
nificant association between the cardiovascular risk and the
increase in the carotid IMT, however, there was  no association
with the state of disease activity.33 González-Juanatey et  al.
demonstrated a  higher prevalence of subclinical atheroscle-
rosis in  59 patients with psoriatic arthritis, with respect to the
controls.34

Sjögren’s  syndrome

There are some data on the risk of cardiovascular events in
SS, in  relation to the presence of valvular heart diseases,
pericardial effusion, pulmonary hypertension, but few with
measurement of the carotid IMT.35 Bartoloni et al. retrospec-
tively analyzed a cohort of 1343 patients which was compared
with a subgroup of 788 female patients, aged between 35 and
74 years and 4774 healthy women of the  same age, finding
a  higher prevalence of cardiovascular risk factors such as
systemic arterial hypertension and hypercholesterolemia.36

Likewise it is  demonstrated in the study conducted by Kang
et al., where hyperlipidemia and cardiac arrhythmias are the
leading causes of comorbidity in patients with SS.37

In the  last 10 years, 4 studies have been reported con-
cerning the measurement of the carotid IMT.  The first 2 were
conducted by Vaudo et al. and Gravani et al. who  demon-
strated an increase in the carotid IMT compared to  the control
group.38,39 In contraposition with 2 studies carried out by Zardi
et al. and Akyel et al. in which there was no significant differ-
ence in terms of the  carotid IMT with respect to the  control
group.40,41
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Gout

With regard to gouty arthritis, there are only 2 reports in the
literature related with the evaluation of the carotid IMT and
subclinical atherosclerosis. Cukurova et al. studied 55  patients
with gout, finding an increase in the  carotid IMT  compared to
the group of patients with asymptomatic hyperuricemia. Il’ina
et al., in a population of 89  patients with gout, demonstrated
that 37 had atheromatous plaques.42,43

Systemic  sclerosis

Patients with SSc have a  higher prevalence of formation
of atheromatous plaques compared to  the control group,
as demonstrated by Schiopu et al. In contrast, in  another
study was demonstrated a slight increase in the carotid IMT
with respect to the  control group, but without statistical
significance.44

In a systematic review were included 14 studies that evalu-
ated the carotid IMT,  reporting a  high prevalence of subclinical
atherosclerosis in these patients.45–47 In the last 10  years have
been reported in the literature several studies that analyze
the increase in the carotid IMT  in patients with SSc, as a
predictive marker of subclinical atherosclerosis. A  study con-
ducted by Vettori et al. reported subclinical atherosclerosis in
14/50 patients, correlating the  carotid IMT  with the old age
and the prolonged use of corticosteroids.48 Tsifetaki et al. also
described in a population of 60 SSc patients a  higher preva-
lence of carotid IMT  compared with the control group.49 Bartoli
et al. demonstrated that the carotid IMT  is an  indicator of
subclinical cardiovascular disease in  their population of 35
patients with SSc, where the carotid IMT  is  greater when com-
pared with the control group, like in the study conducted by
Sherer et al.50,51

Szucs et al. demonstrated that the age and the duration
of the disease are directly proportional to the increase of the
carotid IMT.52

Osteoarthritis

There were found 3 studies, 2  of them with a representative
sample. In the ROTTERDAM study that included 2372 men
and 3278 women, it was  observed an  increase of the carotid
IMT  particularly in women  with knee OA, and also increased
formation of carotid plaques in patients with OA of the
metacarpophalangeal and distal interphalangeal joints.53 The
AGES-REYKJAVIK study analyzed a  population of 2195 men
and 2975 women with hip and knee OA, finding that patients
with total joint replacements showed increased severity in
terms of formation of carotid plaques.54 Finally, a  small study
conducted by Koutroumpas et al., showed in 24  patients an
increase of the carotid IMT  in  erosive OA.55

Systemic  lupus  erythematosus

There are several studies that assess the increase of the carotid
IMT  in this disease, most of them have demonstrated its

increase compared to the controls. The study conducted by
Frerix et al.,  with a  population of 100 patients with SLE and 90
with SSc, reveals the existence of subclinical atherosclerosis
measured by the carotid IMT in 26.5% of patients with SLE,
compared with 28.9% in the SSc group.56 Kao et al. demon-
strate that patients who have had cardiovascular incidents
have increased carotid IMT and formation of carotid plaques
compared with the lupus population without previous cardio-
vascular events.57

Telles et al. evaluated the progression of the  atheroscle-
rosis in a  cohort of 181 lupus patients, of whom 157 were
reevaluated after 39  months, demonstrating in  19.7% an
increase of the carotid IMT.58 The increase in  the IMT was
also detected in 15.4% of patients with lupus nephritis.59

Only one study did  not show significant differences regarding
the carotid IMT vs. the control group.60 As for the forma-
tion of atheromatous plaques, 2 studies reported its increase,
being the most recent of them conducted by Hernández et al.,
which showed that 35.5% of the SLE population had carotid
plaques.61,62

Antiphospholipid  syndrome

With respect to this syndrome, only 5 publications were found,
3 of them reported a marked increase in the carotid IMT
compared to the control group, in contraposition with the
study conducted by Reshetniak et  al., which did not show
significant differences.63–66. In a  comparative study between
antiphospholipid syndrome and SLE, was evidenced that the
antiphospholipid syndrome exhibits a  greater increase of the
carotid IMT (48.3%) than SLE, however, no significant relation-
ship was  established between the type of antiphospholipid
antibodies and the carotid IMT changes.67

Primary  systemic  vasculitis

In relation to  primary systemic vasculitis, there are  few stud-
ies. The most studied pathologies in the last 10  years, in order
of frequency are: Behçet’s disease,68–74 Kawasaki disease,75–78

Takayasu’s arteritis,79–81 GPA-Wegener and, finally, giant cell
arteritis.82,83 For Takayasu’s arteritis, a study conducted by
Seth et al., suggests that the  carotid IMT  might be a  pos-
sible marker of disease activity. In this study, 74 common
carotid arteries were evaluated in  37 patients with Takayasu’s
arteritis and 28 healthy controls, correlating their data with
the presence of activity according to clinical criteria. The
results found were a  greater carotid IMT in 59% of the studied
population, being prevalent in patients who  exhibited dis-
ease activity, having the measurement of the carotid IMT
a sensitivity of 82% and a  specificity of 60%, as  an  activity
marker.77

Studies with ANCA-associated small vessel vasculitis of the
eosinophilic granulomatosis with polyangiitis type (Churg-
Strauss) and microscopic polyangiitis are not found. In all
studies analyzed there is a  marked increase in the carotid IMT
compared to the control group.84
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Conclusion

Patients with rheumatic diseases have an increased cardio-
vascular risk assessed by the carotid IMT, as  demonstrated
by several studies. This measurement could help to detect the
risk of subclinical cardiovascular disease in  these populations,
which would allow the  rheumatologist, in the clinical practice,
to implement opportune therapeutic measures to reduce the
morbidity and mortality, which already are increased. The
automated radiofrequency-based ultrasound technique is  still
little used in rheumatology, however, it has been demon-
strated that it is  useful, valid, accessible, reproducible and
reliable, so it  is expected that in the future the evaluation of
cardiovascular risk in rheumatic patients will be part of the
quotidian assessment.
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Subclinical atherosclerosis in gouty arthritis patients: a
comparative study. Rheumatol Int. 2012;32:1769–73.

43. Il’ina AE, Varfolomeeva EI, Volkov AV, Mach  ES, Aleksandrova
EN,  Novikov AA, et al. Relationship between the
intima-media complex thickness, the risk factors of
cardiovascular diseases, and the level of C-reactive protein in
gouty patients. Ter Arkh. 2009;81:45–9.

44. Schiopu E, Au KM, McMahon MA, Kaplan MJ, Divekar A, Singh
RR,  et al. Prevalence of subclinical atherosclerosis is increased
in  systemic sclerosis and is associated with serum proteins: a
cross-sectional, controlled study of carotid ultrasound.
Rheumatology (Oxford). 2014;53:704–13.

45. Au K, Singh MK, Bodukam V, Bae S, Maranian P, Ogawa R,
et  al. Atherosclerosis in systemic sclerosis: a  systematic
review and meta-analysis. Arthritis Rheum. 2011;63:2078–90.

46. Macedo R, Andretta M, Albers C, Skare T, Ribas-Filho JM,
Czeczko NG. Evaluation of carotid artery intima-media
complex thickness as a marker of vascular damage secondary
to accelerated atherogenesis in progressive systemic
sclerosis. Rev Col  Bras Cir. 2012;39:10–5.

47. Piccione MC, Bagnato G, Zito C, di Bella G, Caliri A,  Catalano
M, et al. Early identification of vascular damage in patients
with systemic sclerosis. Angiology. 2011;62:338–43.

48. Vettori S, Maresca L,  Cuomo G, Abbadessa S,  Leonardo G,
Valentini G. Clinical and subclinical atherosclerosis in
systemic sclerosis: consequences of previous corticosteroid
treatment. Scand J Rheumatol. 2010;39:485–9.

49. Tsifetaki N, Georgiadis AN, Alamanos Y, Fanis S,
Argyropoulou MI, Drosos AA. Subclinical atherosclerosis in
scleroderma patients. Scand J  Rheumatol. 2010;39:326–9.

50. Bartoli F,  Blagojevic J,  Bacci M, Fiori G, Tempestini A, Conforti
ML,  et al. Flow-mediated vasodilation and carotid
intima-media thickness in systemic sclerosis. Ann N  Y Acad
Sci.  2007;1108:283–90.

51. Sherer Y, Cerinic MM, Bartoli F, Blagojevic J, Conforti ML,
Gilburd B, et al. Early atherosclerosis and autoantibodies to
heat-shock proteins and oxidized LDL in systemic sclerosis.
Ann N  Y  Acad Sci. 2007;1108:259–67.

52. Szucs G, Tímár O, Szekanecz Z, Dér H, Kerekes G, Szamosi S,
et al. Endothelial dysfunction precedes atherosclerosis in
systemic sclerosis – relevance for prevention of vascular
complications. Rheumatology (Oxford). 2007;46:759–62.

53. Hoeven TA,  Kavousi M, Clockaerts S, Kerkhof HJ, van Meurs JB,
Franco  O, et al. Association of atherosclerosis with presence
and progression of osteoarthritis: the Rotterdam Study. Ann
Rheum Dis. 2013;72:646–51.

54. Jonsson H, Helgadottir GP, Aspelund T, Eiriksdottir G,
Sigurdsson S,  Siggeirsdottir K, et al. The presence of total
knee or hip replacements due to osteoarthritis enhances the
positive association between hand osteoarthritis and
atherosclerosis in women: the  AGES-Reykjavik study. Ann
Rheum Dis. 2011;70:1087–90.

55. Koutroumpas A, Giannoukas A,  Zintzaras E, Exarchou E,
Baliakos  A,  Makaritsis K, et al. Erosive hand osteoarthritis is
associated with subclinical atherosclerosis and endothelial
dysfunction. Int J  Biomed Sci. 2013;9:217–23.

56. Frerix M, Stegbauer J, Kreuter A, Weiner SM. Atherosclerotic
plaques occur in absence of intima-media thickening in both
systemic sclerosis and systemic lupus erythematosus: a
duplexsonography study of carotid and femoral arteries and

Documento descargado de http://www.elsevier.es el 09/12/2016. Copia para uso personal, se prohíbe la transmisión de este documento por cualquier medio o formato.

http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0550
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0555
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0560
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0565
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0570
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0575
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0580
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0585
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0590
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0595
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0600
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0605
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0610
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0615
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0620
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0625
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0630
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0635
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0640
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0645
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0650
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0655
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0660
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0665
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0670
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0675
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0680
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0685
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0690
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0695
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700
http://refhub.elsevier.com/S2444-4405(16)30037-1/sbref0700


r  e v c o  l o m b  r  e u  m a t o l .  2 0 1 6;2  3(2):92–101 101

follow-up for cardiovascular events. Arthritis Res Ther.
2014;16:R54.

57. Kao AH, Lertratanakul A,  Elliott JR, Sattar A, Santelices L,
Shaw P,  et al. Relation of carotid intima-media thickness and
plaque with incident cardiovascular events in women with
systemic lupus erythematosus. Am J Cardiol.
2013;112:1025–32.

58. Telles RW, Lanna CC, Sousa AJ, Navarro TP, Souza FL,
Rodrigues LA, et al. Progression of carotid atherosclerosis in
patients with systemic lupus erythematosus. Clin Rheumatol.
2013;32:1293–300.

59. Shaharir SS, Mohamed Said MS, Kong NC. Predictors of
thickened carotid intima media thickness among well
controlled lupus nephritis patients in a Malaysian tertiary
centre. Reumatismo. 2012;64:341–9.

60. Gallelli B, Burdick L,  Quaglini S, Banfi G, Novembrino C,
Bamonti F,  et al. Carotid plaques in patients with long-term
lupus nephritis. Clin Exp Rheumatol. 2010;28:386–92.

61. Hernández Y, Guibert ZM, Reyes GA. Correlación de las cifras
de  proteína C reactiva y aterosclerosis en pacientes con lupus
eritematoso sistémico. Rev Cuba Reumatol. 2015;17:126–31.

62. Telles RW, Lanna CC, Ferreira GA, Souza AJ, Navarro TP,
Ribeiro AL. Carotid atherosclerotic alterations in systemic
lupus erythematosus patients treated at a  Brazilian
university setting. Lupus. 2008;17:105–13.

63. Margarita A,  Batuca J, Scenna G, Alves JD,  López L, Iannaccone
L,  et al. Subclinical atherosclerosis in primary
antiphospholipid syndrome. Ann N  Y  Acad Sci.
2007;1108:475–80.

64. Belizna CC, Richard V, Primard E, Kerleau JM, Cailleux N,
Louvel JP, et al. Early atheroma in primary and secondary
antiphospholipid syndrome: an  intrinsic finding. Semin
Arthritis Rheum. 2008;37:373–80.

65. Ames PR, Antinolfi I, Scenna G,  Gaeta G, Margaglione M,
Margarita A.  Atherosclerosis in thrombotic primary
antiphospholipid syndrome. J Thromb Haemost.
2009;7:537–42.

66. Reshetniak TM, Seredavkina NV,  Mach ES, Aleksandrova EN,
Novikov AA, Cherkasova MV, et al. Subclinical and clinical
manifestations of atherosclerosis in antiphospholipid
syndrome. Ter Arkh. 2008;80:60–7.

67. Djokovic A, Stojanovich LJ, Stanisavljevic N, Bisenic V,
Radovanovic S,  Soldatovic I, et al. Does the presence of
secondary antiphospholipid syndrome in patients with
systemic lupus erythematodes accelerate carotid arteries
intima-media thickness changes? Rheumatol Int.
2014;34:321–7.

68. Ozturk C, Balta S,  Balta I,  Demirkol S, Celik T, Turker T, et al.
Neutrophil-lymphocyte ratio and carotid-intima media
thickness in patients with Behçet  disease without
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