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KEYWORDS Abstract

Atrial fibrillation; Background and Objective: To combine the results of the best scientific evidence in order to
Cardiac compare the effects of cardiac resynchronization therapy (CRT) in heart failure patients with
resynchronization atrial fibrillation (AF) and in sinus rhythm (SR) and to determine the effect of atrioventricular
therapy; nodal ablation in AF patients.

Atrioventricular Methods: The electronic databases PubMed, B-On and Cochrane CENTRAL were searched, and
nodal ablation; manual searches were performed, for randomized controlled trials and cohort studies up
Meta-analysis to November 2012. The endpoints analyzed were all-cause and cardiovascular mortality and

response to CRT.

Results: We included 19 studies involving 5324 patients: 1399 in AF and 3925 in SR. All-cause
mortality was more likely in patients with AF compared to patients in SR (OR=1.69; 95% Cl:
1.20-2.37; p=0.002). There were no statistically significant differences in cardiovascular mor-
tality (OR=1.36; 95% Cl: 0.92-2.01; p=0.12). AF was associated with an increased likelihood of
lack of response to CRT (OR=1.41; 95% Cl: 1.15-1.73; p=0.001). Among subjects with AF, ablation
of the atrioventricular node was associated with a reduction in all-cause mortality (OR=0.42;
95% Cl: 0.22-0.80; p=0.008), cardiovascular death (OR=0.39; 95% Cl: 0.20-0.75; p=0.005) and
the number of non-responders to CRT (OR=0.30; 95% Cl: 0.10-0.90; p=0.03).

Conclusions: The presence of AF is associated with increased likelihood of all-cause death and
non-response to CRT, compared to patients in SR. However, many patients with AF benefit from
CRT. Atrioventricular nodal ablation appears to increase the benefits of CRT in patients with AF.
© 2013 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espafna, S.L.U. All rights
reserved.
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PALAVRAS-CHAVE
Fibrilhacao auricular;
Terapéutica de
ressincronizacao

Terapéutica de ressincronizacao cardiaca em doentes com fibrilhacdo auricular: uma
metanalise

Resumo

Introducdo e objetivos: Combinar os resultados da melhor evidéncia cientifica de forma a com-
parar os efeitos da terapéutica de ressincronizacao cardiaca (TRC) em doentes com insuficiéncia
cardiaca em fibrilhacdo auricular (FA) e em ritmo sinusal (RS) e determinar a influéncia da
ablacao auriculoventricular (AV) no grupo de doentes em FA.

Métodos: A pesquisa realizou-se nas bases de dados eletronicas da PubMed, B-On e CENTRAL e
de forma manual, incluindo ensaios clinicos controlados aleatorizados e estudos de coorte até
novembro de 2012. Analisou-se a mortalidade total e cardiovascular e a resposta a TRC.
Resultados: Foram incluidos 19 estudos que envolveram 5324 pacientes: 1399 em FA e 3925 em
RS. O grupo com doentes em FA apresenta maior risco de mortalidade total, comparativamente
ao grupo de doentes em RS (OR=1,69; IC 1,20-2,37, p=0,002). Nao foram verificadas diferencas
estatisticamente significativas quanto a mortalidade cardiovascular (OR=1,36, IC 0,92-2,01,
p=0,12). A nao resposta a TRC foi maior no grupo em FA (OR=1,41; IC 1,15-1,73; p=0,001).
Entre os individuos em FA, a ablacdo do nddulo auriculoventricular foi associada a reducao da
mortalidade total (OR=0,42; IC 0,22-0,80; p=0,008), mortalidade cardiovascular (OR=0,39; IC
0,20-0,75; p=0,005) e nimero de nao respondedores a TRC (OR=0,30; IC 0,10-0,90; p=0,03).
Conclusoes: A presenca de FA esta associada a maior probabilidade de morte por todas as
causas e de nao resposta a TRC, comparativamente aos doentes em RS. Contudo, um nimero
significativo de doentes em FA beneficia da TRC. A ablacdo AV parece aumentar os beneficios

© 2013 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Todos os

cardiaca;
Ablacao
auriculoventricular;
Metanalise
da TRC nos doentes com FA.
direitos reservados.
Introduction

Atrial fibrillation (AF) is the most common arrhythmia in
patients with heart failure (HF) and is associated with
increased mortality and morbidity.” About 20% of patients
treated with cardiac resynchronization therapy (CRT) are in
AF.23 Despite the high prevalence of AF in patients with HF
and the fact that many meet the criteria for CRT, random-
ized controlled trials have excluded these patients in most
cases.” Thus, the effect of this therapy in patients with AF
is still controversial.

Notwithstanding this controversy, according to the Amer-
ican Heart Association, American College of Cardiology and
Heart Rhythm Society guidelines, CRT is a class Ila recom-
mendation (level of evidence B) for patients with AF, left
ventricular ejection fraction (LVEF) <35% and ventricular
dyssynchrony, since a high percentage of biventricular cap-
ture can be ensured. Atrioventricular (AV) nodal ablation
should be performed in cases of incomplete biventricular
capture.®

AV nodal ablation offers the most effective method
for rate control in AF patients, by creating a complete
heart block and regularizing cardiac rhythm through perma-
nent pacing. This approach enables complete biventricular
pacing.® Nevertheless, the importance of AV nodal abla-
tion (compared to pharmacologic therapy) in achieving
an optimized response to CRT in AF patients remains
unclear.

The meta-analyses published by Upadhyay et al. in
2008’ and by Wilton et al. in 2011® suggested significant

differences in outcomes between patients in SR and those
in AF, highlighting the need for further research.®

The aim of this meta-analysis was to investigate the
effects of CRT in patients with AF compared with patients
in SR, and to evaluate the effect of AV nodal ablation in the
former group. To the best of our knowledge, this is the most
recent and up-to-date meta-analysis on this subject.

Methods

Search strategy

Searches were conducted in the electronic databases
PubMed, B-On, and Cochrane Central Register of Con-
trolled Trials, and included the following terms: ‘‘atrial
fibrillation’’, ‘‘heart failure’’, ‘‘congestive heart fail-
ure’’, ‘‘congestive cardiac failure’’, ‘‘chronic heart
failure’’, ‘‘chronic cardiac failure’’, ‘‘resynchronization
therapy’’, ‘‘cardiac resynchronization therapy’’, ‘‘cardiac
resynchronization’’, ‘*heart resynchronization’’, ‘‘artificial
biventricular pacemaker’’, ‘‘biventricular pacemaker’’,
“*biventricular pacing’’, ‘‘biv’’, ‘‘dual-chamber pacing’’,
“*dual-chamber pacemaker’’, ‘‘atrioventricular nodal abla-
tion’’, ‘‘atrioventricular junction ablation’’, ‘‘ablation
pacing’’, ‘‘ablation techniques’’, ‘‘ablation’’, ‘*AV nodal
ablation’’, **AVJ ablation’’.

We considered studies in humans, published and unpub-
lished, written in English or Portuguese, up to November
2012. In addition, we performed a manual search of
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abstracts in journals and conferences and in reference lists
of selected articles.

Inclusion criteria

We included studies that met all of the following criteria:
randomized controlled trials or cohort studies; individ-
uals with a diagnosis of HF in NYHA class II-IV with LVEF
<35%, in AF or SR; comparison between patients in AF
and SR; implantation of cardiac resynchronization devices;
study of all-cause mortality, cardiovascular mortality, non-
responders to therapy and follow-up >6 months.

Data extraction

From each study, the following data were extracted and ana-
lyzed: characteristics of the study population, study design,
methodological criteria, interventions, outcomes of interest
and results. All text, tables and figures were reviewed for
data extraction.

The primary endpoint was all-cause mortality. The sec-
ondary endpoints included cardiovascular mortality and
non-response to CRT. If the investigators reported endpoints
at two different follow-up times, endpoints for the longest
available duration of follow-up were used.

Quality assessment

Assessment of studies’ quality and eligibility and their
selection were performed independently by two investi-
gators. Studies that did not meet the inclusion criteria
were excluded from the meta-analysis. Disagreements were
resolved by consensus. We included articles by the same
author(s) if they had different samples or analyzed different
outcomes.

The quality of included studies was assessed using a
checklist developed by the reviewers. This instrument ana-
lyzed a series of items involving methodology, participants,
interventions and outcomes, designed to minimize bias.

Statistical analysis

The statistical analysis was performed with Review Manager
(RevMan) statistical software, version 5.1.

For dichotomous clinical outcomes, overall estimation
of the treatment effect was performed with the Peto
statistical method, through a random effects model. Odds
ratios (OR) and corresponding 95% confidence intervals were
calculated, and the Z-test was used to determine the statis-
tical significance of the estimated overall effect. Statistical
heterogeneity was quantified using Cochran’s chi-square
test. The I? statistic was also calculated to assess the inter-
study consistency of the results. An 12 of 25%, 50% and 75%
indicates low, moderate or high heterogeneity, respectively.
Sensitivity analysis was performed to identify reasons for
heterogeneity. Different strategies included changing crite-
ria for inclusion of studies according to their methodological
characteristics; exclusion of studies that showed some ambi-
guity in their inclusion criteria; exclusion of unpublished
studies; and re-evaluation of the data using different

search of PubMed (n=413),
Cochrane CENTRAL (n=51), and

Publications identified by electronic
manual search (n=6)

Studies excluded after screening of titles
n=365
A4
[ Potentially relevant reports ]
n=105
/Studies excluded after screening of abstracg
n=75
12 Different population
39 Different study design
5 Not comparing groups with AF and SR
16 Different interventions
3 3 Different aim
[ Potentially relevant reports ] . %
n=30
4 Studies excluded after assessment of N
the full text n=11
3 Duplicate publication
g 1 Different population
1 No group in SR
v 4 Different goal
\_ 2 Different interventions Y,

[ Studies included in meta-analysis ]
n=19

Figure 1  Flow diagram of article selection. SR: sinus rhythm.

statistical methods, such as calculation of risk ratios (RR)
instead of OR, calculated by both fixed and random effect
models. These multivariate analyses were performed to
determine whether modification of some criteria would be
sufficient to change the combined result and thus assess the
degree of confidence of the results of the meta-analysis.

A funnel plot was used to assess publication bias. This
analysis identifies inter-study asymmetries that should be
explored. In the absence of bias, dispersion of the points of
the plot is similar to a symmetric pyramid. The presence
of asymmetry in the graph suggests the existence of publi-
cation bias.

A p-value of <0.05 was adopted as the criterion for sta-
tistical significance.

Results
Search results

The search retrieved 470 potentially relevant articles. The
first stage of selection, based on titles, excluded 365 arti-
cles. Of the 105 studies considered, 75 were excluded after
examination of the abstract. The full text of the remaining
30 publications was examined in more detail. Finally,
19 articles were included in our meta-analysis (Figure 1).

Description of included studies

Table 1 summarizes the characteristics of the included arti-
cles, which involved a total of 5325 patients (1399 with AF
and 3925 in SR). Mean age was 67.7 years in the AF patients
and 66.2 years in the SR patients. Comparing patients
with and without AF, the proportion of males was 81.3% vs.
75.1%, ischemic cardiomyopathy was present in 40.6% vs.
45.5%, LVEF was 24.5% vs. 24.3%, and QRS duration was 171.8
ms vs. 167.9 ms, respectively. Most participants reported
symptoms of advanced HF (NYHA functional class Il and V).
Length of follow-up ranged from 6 to 34 months.
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Table 1 Characteristics of the included studies.
Study Type Patients (n) Age (years) Men (%) Follow-up (months) CRT-D (n)
AF SR AF SR AF SR AF SR AF SR

Leclercq at al.*” Prosp 15 22 68+6 67 £8 - - 14 14 - -
Linde et al.*” RCT 64 67 65+9 63+10 81 75 12 12 - -
Molhoek et al.’ Prosp 30 30 63+10 68+8 90 80 19 25 13 15
Gasparini et al.* Prosp 162 511 66+ 8 63+10 86 77 25 26 79 299
Delnoy et al.'® Prosp 96 167 73+8 72+9 75 68 23 23 - -
Buck et al."? Prosp 56 58 63+ 11 62+12 70 79 18 18 - -
Ferreira et al.” Retrosp 53 78 69+9 66+ 10 94 74 29 29 43 59
Gasparini et al.* Retrosp 243 42 66 +9 63+10 82 75 34 34 - -
Khadjooi et al.*} Prosp 86 209 72+10 68+ 11 86 77 24 22 - -
Tolosana et al." Retrosp 126 34 69+7 6749 81 76 12 12 65 215
Schiitte et al.** Retrosp 36 64 - - - - 11 11 - -
Kim et al."3 - 26 96 - - - - 6 6 - -
Wo et al." Retrosp 16 40 68+13  66+14 69 67 6 6 - -
Luedorff et al.'® Retrosp 139 445 71+£7 68+9 81 71 24 24 - -
Wilton et al."” Retrosp 19 67 68+7 69+12 89 88 34 34 - -
Tolosana et al.' Retrosp 46 156 6849 6649 71 77 12 12 33 136
Himmel et al.*® Prosp 46 230 69+9 70+8 - - 12 12 - -

Data expressed as mean + SD. AF: atrial fibrillation; CRT-D: cardiac resynchronization therapy with defibrillator; Prosp: prospective;
RCT: randomized controlled trial; Retrosp: retrospective; SR: sinus rhythm.

Diuretics were prescribed in 90% vs. 85% of patients,
beta-blockers in 66% vs. 70%, angiotensin-converting
enzyme inhibitors/angiotensin receptor blockers in 94% vs.
90%, amiodarone in 35% vs. 22% and digitalis in 56% vs. 39%
in the AF and SR groups, respectively.

There were statistically significant differences in base-
line characteristics between patients with AF and SR in most
studies included.

All-cause mortality

When the results of the 11 randomized trials were pooled,
the odds ratio for overall mortality was 1.69 (95% confi-
dence interval [CI]: 1.20-2.37; p=0.002), meaning a 69%
higher probability of death in patients with AF compared
with patients in SR. We found statistical evidence of moder-
ate heterogeneity (12=54%; p=0.02) (Figure 2).

We explored potential causes of heterogeneity between
studies through sensitivity analyses. After exclusion of an
unpublished study (Nascimento C, Pereira T, Providéncia R,
Rodrigues P), there was no change in the pooled estimate
using a random effects model (OR: 1.74; 95% Cl: 1.18-2.57;
p=0.005; 12=59%). The inclusion of six studies in which no
individuals underwent AV nodal ablation resulted in a total
effect of 1.58 (95% Cl: 0.97-2.56; p=0.06), with heterogene-
ity of 47%, compared to an OR of 1.87 (95% Cl: 1.08-3.23;
p=0.02) and heterogeneity of 68% in the other five studies.

Excluding studies that included patients in NYHA class
Il, the increase in all-cause mortality in AF patients was
even more pronounced (OR: 2.14; 95% Cl: 1.47-3.09;
p<0.0001; 12=32%). In the sensitivity analysis that included
only cohort studies, a similar increase in all-cause mortality
was observed (OR: 1.76; 95% Cl: 1.22-2.54; p=0.003;
12=58%).

In order to explore statistical heterogeneity and inves-
tigate potential publication bias, a funnel plot was

constructed, which revealed qualitative evidence of asym-
metry in the distribution of the estimated effects in several
studies. The analysis of all-cause mortality was redone
excluding studies with greater dispersion. This produced an
OR of 1.38 (95% Cl: 1.07-1.78), a statistically significant dif-
ference (p=0.01), and a decrease in heterogeneity (12=20%).

Cardiovascular mortality

Pooled analysis of six studies comparing cardiovascular mor-
tality in patients with AF and SR after treatment with
CRT showed no statistically significant differences between
groups (OR: 1.36; 95% Cl: 0.92-2.01; p=0.12), although there
was a trend in favor of the SR group. There was mild het-
erogeneity (1?=33%; p=0.19) (Figure 3).

Non-response to cardiac resynchronization therapy

Response to CRT was defined as improvement of one NYHA
functional class after six months,”'® decrease in left ven-
tricular end-systolic volume (LVESV) of 10% or 15% measured
by cardiac ultrasound,>"'-"3 or improvement in absolute
LVEF of >5% after three months.” In studies by Tolosana
et al.,"*" clinical responders were defined as those with an
increase of >10% in the 6-minute walk test 12 months after
implantation or improvement of at least one NYHA func-
tional class. Echocardiographic responders were defined as
patients who had a >10% reduction in LVESV.'* Other trials
used a definition of CRT response that required both objec-
tive symptomatic improvement in quality of life and a >15%
reduction in LVESV.% "3

The rate of non-response to CRT was significantly
higher in individuals with AF (OR=1.41, 95% Cl: 1.15-1.73,
p=0.001). No statistical heterogeneity was found (12=0%)
(Figure 4). The overall mean proportion of responders was
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AF SR Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, random, 95% CI Year M-H, random, 95% CI
Leclercq et al.3% 5 15 4 22 3.9% 2.25[0.49, 10.34] 2000 =l
Linde et al.3” 12 64 11 67 8.1% 1.17[0.48,2.89] 2002 =T
Molhoek et al.® 7 30 3 30 4.2% 2.74[0.63,11.82] 2004 ki
Delnoy et al.'® 7 96 17 617 7.9% 0.69[0.28,1.74] 2007 1
Gasparini et al.*° 39 243 170 1042  15.3% 0.98[0.67,1.43] 2008 ==
Tolosana et al.’® 19 126 24 344 11.3% 2.37 [1.25, 4.49] 2008 i
Khadjooi et al.*? 28 86 55 209  12.7% 1.35[0.78,2.33] 2008 ™
Luedorff et al.® 16 139 30 445  11.3% 1.80[0.95,3.41] 2011 e
Wilton et al.’” 16 20 28 73 5.7% 6.43[4.95,21.19] 2011 .
Tolosana et al.™ 10 46 9 156 7.4% 4.54[1.72,11.99] 2012 —=—
Nascimento et al. 22 128 32 264  12.1% 1.50[0.83,2.71] 2012 T
Total (95% Cl) 993 2819  100.0% 1.69 [1.20, 2.37] &
Total events 181 383

iy 2 . ohi L2 } } | |
Heterogeneity: Tau® = 0.16; chi-square = 21.81, df = 10 (p=0.02); I°= 54% 0.01 01 1 10 100"

Test for overall effect: Z = 3.03 (p=0.002)

Figure 2
Mantel-Haenszel; SR: sinus rhythm.

In favor of AF

In favor of SR

AF SR Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, random, 95% Cl M-H, random, 95% CI
Ferreira et al.1® 10 53 2 78 5.6% 8.84 [1.85,42.21]
Gasparini et al.4° 34 243 135 1042 34.1% 1.09 [0.73, 1.64]
Khadjooi et al.*® 24 86 45 209 24.8% 1.41[0.79, 2.51] T
Linde et al.3” 10 64 10 67 12.8% 1.06 [0.41, 2.74] —
Molhoek et al.? 6 30 3 30 6.1% 2.25[0.51, 9.99] =TT
Nascimento et al. 10 128 19 264 16.6% 1.09 [0.49, 2.42] "
Total (95% Cl) 604 1690 100.0% 1.36[0.92, 2.01] ’
Total events 94 214
Heterogeneity: Tau? = 0.07; chi-square= 7.46, di=5 (p=0.19); 1>= 33% 0.:01 0.51 130 160

Test for overall effect: Z=1.55 (p=0.002)

In favor of AF

In favor of SR

Forest plot comparing all-cause mortality in patients with atrial fibrillation and sinus rhythm. AF: atrial fibrillation; M-H:

Figure 3
Haenszel; SR: sinus rhythm.

65% in those with AF and 71% in those in SR. Excluding the
three studies that included patients with paroxysmal AF
gave similar results (OR=1.56, 95% Cl: 1.23-1.99, p=0.0002,
12=0%).

The role of atrioventricular nodal ablation

We identified two studies that evaluated the impact of
ablation on all-cause mortality in AF patients. In these stud-
ies, mortality was 58% (OR=0.42) lower in the group who

Cardiovascular mortality for patients with atrial fibrillation versus sinus rhythm. AF: atrial fibrillation; M-H: Mantel-

underwent AV nodal ablation. Pooled analysis of three stud-
ies showed that cardiovascular mortality was 61% (OR=0.39)
lower in this group than in those who did not undergo AV
nodal ablation. In both analyses, the overall effect was sta-
tistically significant (p=0.008 and p=0.005, respectively),
with no evidence of heterogeneity between studies (12=0%)
(Figure 5).

In four studies analyzed, the likelihood of non-response
to CRT was 69% lower in patients treated by ablation
(OR: 0.31; 95% Cl: 0.10-0.97; p=0.04; 12=72%). There was

AF SR Odds ratio Odds ratio

Study or subgroup  Events Total Events Total Weight M-H, random, 95% Cl Year M-H, random, 95% ClI
Molhoek et al.? 11 30 6 30 3.1% 2.32[0.72, 7.41] 2004 T
Gasparini et al.*0 65 162 158 511 31.3% 1.50 [1.04, 2.16] 2006 el
Delnoy et al.’® 13 96 28 167 8.3% 0.78[0.38, 1.58] 2007 —* =
Buck et al.’? 24 56 26 58 7.7% 0.92[0.44, 1.94] 2008 =il
Ferreira et al.’® 17 53 16 78 6.6% 1.83[0.82, 4.06] 2008 =
Tolosana et al.'s 52 126 103 344  23.4% 1.64 [1.08, 2.51] 2008 -
Kim et al.’® 6 26 22 96 4.0% 1.01[0.36, 2.82] 2009 —te—
Wilton et al.” 11 19 31 67 4.0% 1.60[0.57, 4.47] 2011 =
Wo et al.! 8 13 16 40 3.1% 1.50[0.47, 4.82] 2011 =T
Tolosana et al.™ 16 46 43 156 8.5% 1.40[0.70, 2.83] 2012 i
Total (95% Cl) 630 1547  100.0% 141 [1.15,1.73] ¢
Total events 223 449

e 2_ A - . - . 12— Ao, I ! ' I
Heterogeneity: Tau“=0.00; chi-square=6.14, df=9 (p=0.73); I°= 0% 001 o1 10 100

Test for overall effect: Z=3.28 (p=0.001)

In favor of AF In favor of SR

Figure 4 Meta-analysis of the odds ratios of non-response to cardiac resynchronization therapy in patients with atrial fibrillation
and sinus rhythm. AF: atrial fibrillation; M-H: Mantel-Haenszel; SR: sinus rhythm.
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A ABL NABL Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, random, 95% Cl Year M-H, random, 95% CI
Gasparini et al.%© 11 118 28 125 761%  0.36[0.17,0.75] 2008 i
Nascimento et al. 3 21 16 81 23.9% 0.68[0.18, 2.58] 2012 —
Total (95% Cl) 139 206 100.0% 0.42[0.22, 0.80] -
Total events 14 44
ity: 2= ; Chi- = =9 (p= (12 =09 k + t {
Heterogeneity: Tau®=0.00; Chi-square=6.14, df=9 (p=0.73); I* = 0% bo1 o1 0 100

Test for overall effect: Z=3.28 (p=0.001)

In favor of ABL  In favor of NABL

B ABL NABL Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI

Ferreira et al.1® 3 26 7 27  19.9% 0.37[0.08, 1.64] e

Gasparini et al.40 10 118 24 125  70.5% 0.39[0.18, 0.86] —-

Nascimento et al. 1 21 9 81 9.6% 0.40 [0.05, 3.35] e

Total (95% Cl) 165 233 100.0% 0.39[0.20, 0.75] e

Total events 14 40

Het ity: Tau? = 0.00; chi- =0.00, df=2 (p=1.00); [>=0% ; + } |
eterogeneity: Tau® = 0.00; chi-square=0.00, df=2 (p=1.00); 1°=0% 001 o1 1 10 100

Test for overall effect: Z=2.82 (p=0.005)

In favor of ABL In favor of NABL

Figure 5 Meta-analysis comparing all-cause mortality (A) and cardiovascular mortality (B) in patients with atrial fibrillation
who did or did not undergo atrioventricular nodal ablation. ABL: atrioventricular nodal ablation; AF: atrial fibrillation; NABL: no
atrioventricular nodal ablation (pharmacological therapy); SR: sinus rhythm.

moderate inconsistency, which means the results should be
treated with caution.

Discussion

This meta-analysis suggests that AF, compared to SR, is
associated with increased all-cause mortality in patients
undergoing CRT. This finding was particularly robust when
re-evaluated in sensitivity analyses performed to explore
heterogeneity. Furthermore, although cardiovascular mor-
tality was not significantly different between groups, there
was a trend in favor of SR, and the large standard deviation
in some studies may have reduced the statistical significance
of their results. Therefore, we cannot exclude small differ-
ences in cardiovascular mortality between patients with AF
and SR. Finally, our meta-analysis suggests that AV nodal
ablation decreases all-cause and cardiovascular mortality in
AF patients. To the best of our knowledge, this is the most
recent and up-to-date meta-analysis on this subject, which
increases its clinical applicability.

Our findings are consistent with those of other
studies.” %17 |n a systematic review and meta-analysis of
23 studies, Wilton et al. suggested that AF was associated
with a weaker clinical response to CRT and an increased risk
of death from any cause.® By contrast, Molhoek et al.’ and
Delnoy et al.'® found no differences in survival between sub-
jects with AF and SR. Some investigators have suggested that
digoxin and amiodarone may increase morbidity and mor-
tality in patients with HF."°-2" Some studies included in this
meta-analysis showed significant differences in medication
between the AF and SR groups, with more patients in the
former treated with these drugs. This difference may have
contributed to a worsening of all-cause mortality in these
patients.

The Resynchronization for Ambulatory Heart Failure Trial
(RAFT) randomized patients to an implantable cardioverter-
defibrillator (ICD) and cardiac resynchronization therapy

with defibrillator (CRT-D) in patients with permanent AF
and found no differences in cardiovascular mortality, heart
failure hospitalization, 6-minute walk test or rate of periop-
erative complications.?? Our meta-analysis contradicts these
findings to some extent, as a clear benefit from CRT was
shown in the AF group.

Patients with AF had a higher rate of lack of response
to CRT. The rates of non-response in the two groups were
similar to those of previous studies,”'"?3:24 despite the fact
that the definition of response to CRT differs widely in
the literature.?” In their 2011 meta-analysis of 23 studies,
Wilton et al. reported higher rates of non-response to CRT
in patients with AF and a clinical benefit from AV nodal abla-
tion in this group,® which is corroborated by our findings. In
fact, our meta-analysis strongly suggests the ablation proce-
dure may be associated with increased survival and response
rate to CRT in subjects with AF.

Considering that AF in patients with HF is associated with
worse prognosis and higher mortality,?® a higher adverse
event rate and a lower probability of response to CRT
would be expected in these patients. In this context, the
benefits found in patients with this arrhythmia, although
less than those reported in patients in SR, are clinically
significant and may be proportional; in other words, CRT
could have the same impact in patients in SR and AF when
adjusted for the overall greater comorbidity and frailty
of the latter group. On the other hand, the possibility
that AF impacts directly on the outcome of CRT should be
considered, as AF has already been unequivocally demon-
strated to predict mortality in patients with structural
cardiac abnormalities and HF.">?’-3% Qur results suggest that
CRT benefits patients with AF, even if less than those in
SR.

AF can directly impair the function of CRT devices by
reducing biventricular capture, due to loss of AV synchrony
and rapid and irregular ventricular rate, which has been
associated with adverse outcomes.>"*? Therefore, AV junc-
tion ablation may be of particular value, as it ensures
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adequate biventricular pacing in patients with AF. Never-
theless, potential benefits must be balanced against the
risks associated with pacemaker dependency. Observational
studies have investigated the effects of AV nodal ablation
in patients with HF and AF treated with CRT and demon-
strated benefits in left ventricular systolic function, NYHA
class, mitral regurgitation and exercise capacity.’'0:33-38
A study by Brignole et al. included 186 patients randomized
to CRT or conventional right ventricular (RV) pacing follow-
ing AV junction ablation. These investigators proposed that
CRT is superior to RV apical pacing in reducing the clinical
manifestations of HF in patients with AF, providing further
evidence that CRT is effective in patients with AF, espe-
cially if AV junction ablation is performed concurrently.®
Gasparini et al. found that patients with AF who under-
went AV nodal ablation showed significant improvement in
LVEF, NYHA class and exercise capacity, a better response to
CRT and faster reverse remodeling. All-cause mortality was
significantly lower in patients with AV nodal ablation com-
pared with those treated pharmacologically. These data,
together with the findings of our meta-analysis, suggest that
patients with AF can benefit from ablation and pacing.**°
AV nodal ablation ensures 100% capture and heart rate con-
trol, which are difficult to achieve with pharmacological
treatment, overcoming the deleterious effects of rapid and
irregular ventricular rate and competitive pacing.' In fact,
in the 2013 ACCF/HRS/AHA/ASE/HFSA/SCAI/SCCT/SCMR
Appropriate Use Criteria, CRT was deemed appropriate to
use in any situation where >40% RV pacing is anticipated,
such as after AV junction ablation.> Moreover, AV nodal
ablation enables discontinuation of drugs such as digoxin
and amiodarone, which can have a positive impact on mor-
tality and morbidity in patients with HF, as mentioned
above.

Notwithstanding such considerations, some authors
have found that prognosis and symptomatic benefits are
similar between patients with and without AV nodal
ablation,'>1%434 adding to the controversy surrounding the
subject. In a study by Himmel et al., no significant dif-
ferences were found in functional status, LVEF or left
ventricular end-diastolic dimensions between patients with
and without AV nodal ablation. This suggests that AV nodal
ablation might not be strictly required in all patients with
permanent AF and biventricular pacemaker.*

A meta-analysis with similar objectives to ours was pre-
viously published,® but ours also reported cardiovascular
mortality in patients with AF and SR, as well as compar-
ing mortality in AF patients who did or did not undergo AV
nodal ablation.

In conclusion, the current meta-analysis confirms that
CRT should not be ruled out in AF patients as it can have a
positive impact on their clinical outcomes, especially when
combined with AV nodal ablation.

Study limitations

Our study has several limitations. First, this meta-analysis
included mainly observational studies, some with small sam-
ple sizes, rather than randomized controlled trials. Thus, we
cannot exclude confounding factors as an alternative expla-
nation for our results. Significant differences in baseline

characteristics were noted between AF and SR patients in
a number of studies. The conclusions of this analysis are
limited by the available data. Another possible limitation
of our study is the influence of publication bias. However,
we included articles with several study designs, as well as
abstracts and unpublished studies, so as to reduce the risk
of publication bias and improve the sensitivity and power of
the meta-analysis.

Significant heterogeneity was present in several analy-
ses and was an important limitation. We applied sensitivity
analysis to explore the reasons for heterogeneity.

Further limitations were: differences in total number of
patients in each group, with fewer subjects in AF; small
numbers of patients who underwent AV nodal ablation; dif-
ferences in duration of follow-up; inclusion of individuals
in paroxysmal, persistent and permanent AF; and the lack
of a uniform definition of response to CRT. Finally, the lack of
information regarding programming of resynchronization
devices and left ventricular lead position may have impaired
the homogeneity of the samples.

Conclusions

Patients with HF and AF benefit from CRT, although less than
patients in SR. However, the former group is at increased risk
of all-cause mortality and shows a higher non-response rate
to CRT. AV nodal ablation is associated with a reduction in all-
cause and cardiovascular mortality and non-response rate.
Therefore, it seems reasonable to consider AV nodal ablation
in patients with AF, although the exact extent of the bene-
fits, and the long-term safety of this approach, still remain
to be determined. Large randomized trials are needed to
confirm our findings.

Ethical disclosures

Protection of human and animal subjects. The authors
declare that no experiments were performed on humans or
animals for this study.

Confidentiality of data. The authors declare that no patient
data appear in this article.

Right to privacy and informed consent. The authors
declare that no patient data appear in this article.

Conflicts of interest

The authors have no conflicts of interest to declare.

References

1. Dickstein K, Vardas PE, Auricchio A, et al. 2010 Focused Update
of ESC Guidelines on device therapy in heart failure: an update
of the 2008 ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure and the 2007 ESC guide-
lines for cardiac and resynchronization therapy. Developed
with the special contribution of the Heart Failure Associa-
tion and the European Heart Rhythm Association. Eur Heart J.
2010;31:2677-87.

2. Gasparini M, Lunati M, Santini M, et al. Long-term survival
in patients treated with cardiac resynchronization therapy: a


http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010

724

C. Lopes et al.

10.

1.

12.

13.

14.

15.

16.

17.

18.

3-year follow-up study from the InSync/InSync ICD Italian Reg-
istry. Pacing Clin Electrophysiol. 2006;29 Suppl. 2:52-10.

. Geng J, Wu B, Zheng L, et al. Heart failure patients selec-

tion for cardiac resynchronization therapy. Eur J Intern Med.
2011;22:32-8.

. Gasparini M, Auricchio A, Metra M, et al. Long-term survival

in patients undergoing cardiac resynchronization therapy: the
importance of performing atrio-ventricular junction ablation
in patients with permanent atrial fibrillation. Eur Heart J.
2008;29:1644-52.

. Epstein AE, DiMarco JP, Ellenbogen KA, et al. ACC/AHA/HRS

2008 guidelines for device-based therapy of cardiac rhythm
abnormalities: a report of the American College of Car-
diology/American Heart Association Task Force on Practice
Guidelines (Writing Committee to Revise the ACC/AHA/NASPE
2002 Guideline Update for Implantation of Cardiac Pacemakers
and Antiarrhythmia Devices) developed in collaboration with
the American Association for Thoracic Surgery and Society of
Thoracic Surgeons. J Am Coll Cardiol. 2008;51:e1-62.

. Kamath GS, Steinberg JS. Cardiac resynchronization therapy

and atrial fibrillation. Cardiol J. 2009;16:4-10.

. Upadhyay GA, Choudhry NK, Auricchio A, et al. Cardiac

resynchronization in patients with atrial fibrillation: a meta-
analysis of prospective cohort studies. J Am Coll Cardiol.
2008;52:1239-46.

. Wilton SB, Leung AA, Ghali WA, et al. Outcomes of cardiac

resynchronization therapy in patients with versus those with-
out atrial fibrillation: a systematic review and meta-analysis.
Heart Rhythm. 2011;8:1088-94.

. Molhoek SG, Bax JJ, Bleeker GB, et al. Comparison of

response to cardiac resynchronization therapy in patients with
sinus rhythm versus chronic atrial fibrillation. Am J Cardiol.
2004;94:1506-9.

Ferreira AM, Adragdao P, Cavaco DM, et al. Benefit of car-
diac resynchronization therapy in atrial fibrillation patients vs.
patients in sinus rhythm: the role of atrioventricular junction
ablation. Europace. 2008;10:809-15.

Wo H-T, Chang P-C, Chen T-H, et al. Cardiac resynchronization
therapy in patients with and without atrial fibrillation. Acta
Cardiol Sin. 2011;27:46-51.

Buck S, Rienstra M, Maass AH, et al. Cardiac resynchronization
therapy in patients with heart failure and atrial fibrillation:
importance of new-onset atrial fibrillation and total atrial
conduction time. Europace. 2008;10:558-65.

Kim KH, Miyazaki C, Oh JK, et al. Differences of the response
of cardiac resynchronization therapy according to the presence
of atrial fibrillation. Circulation. 2009;120:5788.

Tolosana JM, Arnau AM, Madrid AH, et al. Cardiac resynchro-
nization therapy in patients with permanent atrial fibrillation.
Is it mandatory to ablate the atrioventricular junction
to obtain a good response. Eur J Heart Fail. 2012;14:
635-41.

Tolosana JM, Hernandez Madrid A, Brugada J, et al. Comparison
of benefits and mortality in cardiac resynchronization therapy
in patients with atrial fibrillation versus patients in sinus rhythm
(Results of the Spanish Atrial Fibrillation and Resynchronization
[SPARE] Study). Am J Cardiol. 2008;102:444-9.

Luedorff G, Grove R, Kowalski M, et al. Impact of chronic
atrial fibrillation in patients with severe heart failure and
indication for CRT: data of two registries with 711 patients
(1999-2006 and 2007-6/2008). Herzschrittmacherther Elektro-
physiol. 2011;22:226-32.

Wilton SB, Kavanagh KM, Aggarwal SG, et al. Association of rate-
controlled persistent atrial fibrillation with clinical outcome
and ventricular remodelling in recipients of cardiac resynchro-
nization therapy. Can J Cardiol. 2011;27:787-93.

Delnoy PP, Ottervanger JP, Luttikhuis HO, et al. Comparison of
usefulness of cardiac resynchronization therapy in patients with

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

atrial fibrillation and heart failure versus patients with sinus
rhythm and heart failure. Am J Cardiol. 2007;99:1252-7.
Bardy GH, Lee KL, Mark DB, et al. Amiodarone or an implantable
cardioverter-defibrillator for congestive heart failure. N Engl J
Med. 2005;352:225-37.

Rathore SS, Curtis JP, Wang Y, et al. Association of serum digoxin
concentration and outcomes in patients with heart failure.
JAMA. 2003;289:871-8.

Whitbeck MG, Charnigo RJ, Khairy P, et al. Increased mortality
among patients taking digoxin - analysis from the AFFIRM study.
Eur Heart J. 2013;34:1481-8.

Healey JS, Hohnloser SH, Exner DV, et al. Cardiac resynchro-
nization therapy in patients with permanent atrial fibrillation:
results from the Resynchronization for Ambulatory Heart Failure
Trial (RAFT). Circ Heart Fail. 2012;5:566-70.

Abraham WT, Fisher WG, Smith AL, et al. Cardiac resynchroniza-
tion in chronic heart failure. N Engl J Med. 2002;346:1845-53.
Bax JJ, Abraham T, Barold SS, et al. Cardiac resynchronization
therapy: Part 2 - issues during and after device implantation
and unresolved questions. J Am Coll Cardiol. 2005;46:2168-82.
Auricchio A, Prinzen FW. Non-responders to cardiac resynchro-
nization therapy: the magnitude of the problem and the issues.
Circ J. 2011;75:521-7.

Wang TJ, Larson MG, Levy D, et al. Temporal relations of atrial
fibrillation and congestive heart failure and their joint influ-
ence on mortality: the Framingham Heart Study. Circulation.
2003;107:2920-5.

Ahmed A, Thornton P, Perry GJ, et al. Impact of atrial fibrillation
on mortality and readmission in older adults hospitalized with
heart failure. Eur J Heart Fail. 2004;6:421-6.

Aronow WS, Ahn C, Kronzon I. Prognosis of congestive heart fail-
ure after prior myocardial infarction in older persons with atrial
fibrillation versus sinus rhythm. Am J Cardiol. 2001;87:224-5.
A8-9.

Smit MD, Maass AH, Hillege HL, et al. Prognostic impor-
tance of natriuretic peptides and atrial fibrillation in patients
receiving cardiac resynchronization therapy. Eur J Heart Fail.
2011;13:543-50.

van Bommel RJ, Borleffs CJ, Ypenburg C, et al. Morbidity and
mortality in heart failure patients treated with cardiac resyn-
chronization therapy: influence of pre-implantation character-
istics on long-term outcome. Eur Heart J. 2010;31:2783-90.
Koplan BA, Kaplan AJ, Weiner S, et al. Heart failure decom-
pensation and all-cause mortality in relation to percent
biventricular pacing in patients with heart failure: is a goal
of 100% biventricular pacing necessary? J Am Coll Cardiol.
2009;53:355-60.

Kamath GS, Cotiga D, Koneru JN, et al. The utility of 12-lead
Holter monitoring in patients with permanent atrial fibrillation
for the identification of nonresponders after cardiac resynchro-
nization therapy. J Am Coll Cardiol. 2009;53:1050-5.

Hay |, Melenovsky V, Fetics BJ, et al. Short-term effects of right-
left heart sequential cardiac resynchronization in patients with
heart failure, chronic atrial fibrillation, and atrioventricular
nodal block. Circulation. 2004;110:3404-10.

Puggioni E, Brignole M, Gammage M, et al. Acute compar-
ative effect of right and left ventricular pacing in patients
with permanent atrial fibrillation. J Am Coll Cardiol. 2004;43:
234-8.

Leclercq C, Walker S, Linde C, et al. Comparative effects of per-
manent biventricular and right-univentricular pacing in heart
failure patients with chronic atrial fibrillation. Eur Heart J.
2002;23:1780-7.

Leon AR, Greenberg JM, Kanuru N, et al. Cardiac resynchro-
nization in patients with congestive heart failure and chronic
atrial fibrillation: effect of upgrading to biventricular pac-
ing after chronic right ventricular pacing. J Am Coll Cardiol.
2002;39:1258-63.


http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0155
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0160
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0165
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0170
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0175
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0180

Cardiac resynchronization therapy in patients with atrial fibrillation: A meta-analysis

725

37.

38.

39.

40.

1.

Linde C, Leclercq C, Rex S, et al. Long-term benefits of biven-
tricular pacing in congestive heart failure: results from the
MUlLtisite STimulation in cardiomyopathy (MUSTIC) study. J Am
Coll Cardiol. 2002;40:111-8.

Dong K, Shen WK, Powell BD, et al. Atrioventricular nodal
ablation predicts survival benefit in patients with atrial fibrilla-
tion receiving cardiac resynchronization therapy. Heart Rhythm.
2010;7:1240-5.

Brignole M, Botto G, Mont L, et al. Cardiac resynchronization
therapy in patients undergoing atrioventricular junction abla-
tion for permanent atrial fibrillation: a randomized trial. Eur
Heart J. 2011;32:2420-9.

Gasparini M, Auricchio A, Regoli F, et al. Four-year efficacy of
cardiac resynchronization therapy on exercise tolerance and
disease progression: the importance of performing atrioventric-
ular junction ablation in patients with atrial fibrillation. J Am
Coll Cardiol. 2006;48:734-43.

Szili-Torok T, Mihalcz A, Jordaens L. The ‘Happy Ending
Problem’ of cardiac pacing? Cardiac resynchronization ther-
apy for patients with atrial fibrillation and heart failure
after atrioventricular junction ablation. Europace. 2008;10:
779-81.

42.

43.

45.

Russo AM, Stainback RF, Bailey SR, et al. ACCF/HRS/AHA/
ASE/HFSA/SCAI/SCCT/SCMR 2013 appropriate use criteria for
implantable cardioverter-defibrillators and cardiac resynchro-
nization therapy: a report of the American College of Cardiology
Foundation Appropriate Use Criteria Task Force, Heart Rhythm
Society, American Heart Association, American Society of
Echocardiography, Heart Failure Society of America, Soci-
ety for Cardiovascular Angiography and Interventions, Society
of Cardiovascular Computed Tomography, and Society for
Cardiovascular Magnetic Resonance. Heart Rhythm. 2013;10:
e11-58.

Khadjooi K, Foley PW, Chalil S, et al. Long-term effects of
cardiac resynchronisation therapy in patients with atrial fibril-
lation. Heart. 2008;94:879-83.

. Schiitte F, Ludorff G, Grove R, et al. Atrioventricular node

ablation is not a prerequisite for cardiac resynchronization
therapy in patients with chronic atrial fibrillation. Cardiol J.
2009;16:246-9.

Himmel F, Reppel M, Mortensen K, et al. A strategy to achieve
CRT response in permanent atrial fibrillation without obliga-
tory atrioventricular node ablation. Pacing Clin Electrophysiol.
2012;35:943-7.


http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0185
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0190
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0195
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0200
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0205
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0210
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0215
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0220
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225
http://refhub.elsevier.com/S0870-2551(14)00268-6/sbref0225

	Cardiac resynchronization therapy in patients with atrial fibrillation: A meta-analysis
	Introduction
	Methods
	Search strategy
	Inclusion criteria
	Data extraction
	Quality assessment
	Statistical analysis

	Results
	Search results
	Description of included studies
	All-cause mortality
	Cardiovascular mortality
	Non-response to cardiac resynchronization therapy
	The role of atrioventricular nodal ablation

	Discussion
	Study limitations
	Conclusions
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflicts of interest
	References


