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eal-Time  Elastography  in the Assessment  of Advanced
ibrosis in  Chronic  Hepatitis  C: Is It Here  to Stay?

lastografia  em  Tempo-Real  na  Avaliação de  Fibrose  Avançada na  Hepatite  C
rónica:  Está  Cá  para  Ficar?
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iver  fibrosis  is,  undoubtedly,  one  of  the  main  prognostic  fac-
ors  in  liver  disease  because  it  determines  the  development
f  cirrhosis  and  its  subsequent  complications.1

Classically,  liver  biopsy  has  been  considered  the
old-standard  for  liver  fibrosis  assessment.2 There  are  lim-
tations  associated  to  liver  biopsy,  namely  sampling  bias,
bserver  variability  among  pathologists  and  potentially  life-
hreatening  complications.3 Moreover,  information  provided
y  histological  evaluation  of  the  liver  tissue  obtained  at
iopsy  is  static,  incapable  of  transmitting  dynamic  or  func-
ional  regarding  liver  disease.

A  number  of  non-invasive  diagnostic  tools  for  liver  fibrosis
valuation  have  emerged  in  the  last  decade,  and  are  gener-
lly  defined  as  serological  or  mechanical.  The  most  studied
lood  marker  based  indices  include  FibroTest,  Fibrosis-4
ndex,  Forns  Score,  aspartate-to-platelet-ratio  APRI  score
nd  ELF  score.  Among  mechanical  methods  are  transient
lastography  (TE),  MR  elastography,  acoustic  radiation  force
mpulse  (ARFI),  shear  wave  elastography  (SWE)  and  real-
ime  elastography  (RTE).4

Real-time  elastography  is  an  imaging  method  that  uses
onventional  ultrasound  (US)  probes  to  detect  the  physical
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roperties  of  tissues,  and  requires  analysis  of  color-coded
lastograms  in  order  to  acquire  semi-quantitative  data.
inear  probes  are  more  commonly  used  because  they  are
nchanged  by  depth-related  distortion  and  B-mode  position-
ng  allows  for  selection  of  the  region  of  interest.5 During  the
TE  module,  the  operator’s  compression  transmits  a  strain
ithin  the  liver  parenchyma  and  a  strain  profile  is  calcu-

ated  along  the  compressed  area.6 New  RTE  technology  does
ot  require  compression  and  can  compute  the  automatic
train  generated  by  the  heartbeat.7 In  order  to  interpret
he  results  two  fibrosis  indexes,  Japanese  and  German,  have
een  developed  based  upon  the  analysis  of  the  histogram.8,9

Over  the  last  7  years,  several  studies  have  been  pub-
ished  validating  RTE  for  evaluation  of  liver  fibrosis  in  diverse
iver  diseases  and  comparing  it  with  other  diagnostic  modal-
ties.  One  of  the  main  limitations  highlighted  by  authors  is
ts  lower  reproducibility  compared  to  TE.10 Previous  studies
ave  concluded  that  in  viral  hepatitis  (HCV  and  HBV)  and
on-alcoholic  steatohepatitis,  the  elastic  ratio  method  has

 good  correlation  with  liver  biopsy,  particularly  in  those
ith  significant  fibrosis  (METAVIR  score  F  ≥  2),7,9,11,12 having

urpassed  blood  markers  in  diagnostic  accuracy.13 Morikawa
t  al.12 demonstrated  that  the  RTE  fibrosis  index  was  partic-

larly  accurate  for  individuals  with  F  ≥  2.  On  distinguishing
ignificant  from  non-significant  fibrosis  in  chronic  hepatitis

 (CHC)  patients,  Ferraioli  et  al.7 showed  that  RTE  fibrosis
ndex  was  inferior  to  TE  and  APRI.  Tamaki  et  al.,14 on  the
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contrary  found  that  in  patients  with  CHC,  RTE  liver  fibrosis
index  was  a  very  accurate  tool  in  predicting  advanced  fibro-
sis  (F  ≥  3)  and  outperformed  blood  markers  (APRI,  FIB-4)  in
diagnostic  capacity.  A  recent  meta-analysis  reported  diag-
nostic  accuracy  for  individuals  with  significant  fibrosis,  and
underlined  that  RTE  was  not  highly  accurate  for  establishing
cut-off  stages  of  fibrosis.15 The  data  supporting  a  role  for
RTE  in  diagnostic  algorithm  of  liver  fibrosis  in  CHC  patients
has  been  conflicting.

Marques  et  al.  set  out  to  determine  its  diagnostic  accu-
racy,  compare  the  RTE  liver  fibrosis  index  with  serological
markers  and  detect  if  anthropometric  features  significantly
influenced  histogram  acquisition.16 In  this  small  prospective
study,  32  patients  had  successfully  obtained  RTE  histogram
analysis.  One  of  the  main  findings  detected  in  this  study  per-
tains  to  one  of  the  limitations  of  this  tool.  In  this  cohort  of
patients  those  with  higher  BMIs  and  abdominal  wall  thick-
ness  ≥23  mm  had  significantly  lower  histogram  acquisition
rates.  This  is  an  important  point  because  it  likens  RTE  to  TE
in  its  incapacity  to  evaluate  patients  with  abdominal  obe-
sity.  In  addition,  this  study  has  confirmed  that  RTE  is  a  useful
tool  to  detect  advanced  or  significant  liver  fibrosis  corrob-
orating  data  found  in  previous  studies  comparing  RTE  liver
fibrosis  index  to  other  methodologies.  RTE  does  not  have
high  accuracy  to  select  a  cut-off  for  grade  of  fibrosis.  This
is  probably  one  of  the  most  important  shortcomings  associ-
ated  to  RTE.  While  with  other  non-invasive  methods,  such
as  TE  and  blood  markers,  cut-offs  have  been  established  for
diverse  liver  diseases,  the  same  does  not  hold  true  for  RTE.

Due  to  some  important  deficiencies  of  RTE,  it  is  not
currently  an  optimal  global  tool  for  liver  fibrosis  staging.
Advances  in  technology  may  increase  its  applicability  in  the
future.

References

1. Yano M, Kumada H, Kage M, Ikeda K, Shimamatsu K, Inoue O,
et al. The long-term pathological evolution of chronic hepatitis
C. Hepatology. 1996;23:1334---40.

2. Bravo AA, Sheth SG, Chopra S. Liver biopsy. N Engl J Med.
2001;344:495---500.
3. Bedossa P, Dargère D, Paradis V. Sampling variability of liver
fibrosis in chronic hepatitis C. Hepatology. 2003;38:1449---57.

4. European Association for Study of Liver, Asociacion Latinoamer-
icana para el Estudio del Higado. EASL-ALEH Clinical Practice
 chronic  hepatitis  C  5

Guidelines: Non-invasive tests for evaluation of liver disease
severity and prognosis. J Hepatol. 2015;63:237---64.

5. Bavu E, Gennisson JL, Couade M, Bercoff J, Mallet V, Fink M,
et al. Noninvasive in vivo liver fibrosis evaluation using super-
sonic shear imaging: a clinical study on 113 hepatitis C virus
patients. Ultrasound Med Biol. 2011;37:1361---73.

6. Gheorghe L, Iacob S, Gheorghe C. Real-time sonoelastography ---
a new application in the field of liver disease. J Gastrointestin
Liver Dis. 2008;17:469---74.

7. Ferraioli G, Tinelli C, Malfitano A, Dal Bello B, Filice G, Filice
C, et al. Performance of real-time strain elastography, tran-
sient elastography, and aspartate-to-platelet ratio index in the
assessment of fibrosis in chronic hepatitis C. Am J Roentgenol.
2012;199:19---25.

8. Tatsumi C, Kudo M, Ueshima K, Kitai S, Ishikawa E, Yada N, et al.
Non-invasive evaluation of hepatic fibrosis for type C chronic
hepatitis. Intervirology. 2008;51:27---33.

9. Friedrich-Rust M, Ong MF, Herrmann E, Dries V, Samaras P,
Zeuzem S, Sarrazin C. Real-time elastography for noninvasive
assessment of liver fibrosis in chronic viral hepatitis. AJR Am J
Roentgenol. 2007;188:758---64.

0. Gulizia R, Ferraioli G, Filice C. Open questions in the assess-
ment of liver fibrosis using real-time elastography. AJR Am J
Roentgenol. 2008;190:W370---1 [author reply W372-3].

1. Fujimoto K, Kato M, Kudo M, Yada N, Shiina T, Ueshima
K, et al. Novel image analysis method using ultrasound
elastography for noninvasive evaluation of hepatic fibro-
sis in patients with chronic hepatitis C. Oncology. 2013;84:
3---12.

2. Morikawa H, Fukuda K, Kobayashi S, Fujii H, Iwai S, Enomoto M,
et al. Real-time tissue elastography as a tool for the noninvasive
assessment of liver stiffness in patients with chronic hepatitis
C. J Gastroenterol. 2011;46:350---8.

3. Koizumi Y, Hirooka M, Kisaka Y, Konishi I, Abe M, Murakami
H, et al. Liver fibrosis in patients with chronic hepati-
tis C: noninvasive diagnosis by means of real-time tissue
elastography–establishment of the method for measurement.
Radiology. 2011;258:610---7.

4. Tamaki N, Kurosaki M, Matsuda S, Nakata T, Muraoka M, Suzuki
Y, et al. Hepatol Res. 2014;44:720---7.

5. Kobayashi K, Nakao H, Nishiyama T, Lin Y, Kikuchi S, Kobayashi
Y, et al. Diagnostic accuracy of real-time tissue elastography
for the staging of liver fibrosis: a meta-analysis. Eur Radiol.
2015;25:230---8.
Real-time elastography in the assessment of advanced fibro-
sis in chronic hepatitis C. GE Port J Gastroenterol. 2016;23:
13---8.

http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0005
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0010
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0015
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0020
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0025
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0030
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0035
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0040
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0045
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0050
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0055
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0060
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0065
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0070
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0075
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080
http://refhub.elsevier.com/S2341-4545(16)00009-0/sbref0080

	Real-Time Elastography in the Assessment of Advanced Fibrosis in Chronic Hepatitis C: Is It Here to Stay?
	References


