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Abstract  Non-alcoholic  fatty  liver  disease  (NAFLD)  is currently  one  of  the main  causes  of

chronic liver  disease  in Western  countries,  with  a  25%  prevalence  reported  in  the general  pop-

ulation worldwide.  Visceral  adiposity  and  liver  fat  promote  a  state  of systemic  inflammation,

predisposing  individuals  with  NAFLD  to  the  extrahepatic  pathologies  of  cardiovascular  disease

(the most  common  cause  of  death  in  patients  with  NAFLD),  diabetes  mellitus,  chronic  kidney

disease, hypothyroidism,  polycystic  ovary  syndrome,  obstructive  sleep  apnea,  and  an  increased

risk for  presenting  with  gastrointestinal  and  extraintestinal  neoplasias.  Different  mechanisms

between  NAFLD  and  its  association  with  extrahepatic  diseases  have  been  reported,  and  lipotox-

icity is the main  cause  of  inflammatory  pathway  activation  that  results  in  extrahepatic  tissue

damage.
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is an  open  access  article  under  the  CC BY-NC-ND  license  (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

� Please cite this article as: Velarde-Ruiz Velasco JA, García-Jiménez ES, García-Zermeño KR, et al. Complicaciones extrahepáticas de la

enfermedad por hígado graso no alcohólico: impacto más allá del hígado. Revista de Gastroenterología de México. 2019;84:472---481.
∗ Corresponding author at: Calle Mariano Bárcenas 1164, Colonia Miraflores, C.P. 44260, Guadalajara, Jalisco, Mexico. Tel.: 3312228507.

E-mail address: velardemd@yahoo.com.mx (J.A. Velarde-Ruiz Velasco).
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Complicaciones  extrahepáticas  de la  enfermedad  por hígado  graso  no  alcohólico:

impacto  más  allá del  hígado

Resumen  La  Enfermedad  por  Hígado  Graso  no Alcohólico  (EHGNA)  es  actualmente  una  de

las principales  causas  de hepatopatía  crónica  en  el  mundo  occidental.  La  prevalencia  mundial

reportada  en  población  general  es  del 25%.  La  adiposidad  visceral  y  grasa  hepática  propician  un

estado de  inflamación  sistémica,  predisponiendo  a  los  individuos  con  EHGNA  a  enfermedades

extra-hepáticas  como  enfermedad  cardiovascular  (causa  más  común  de  muerte  en  EHGNA),

Diabetes Mellitus,  enfermedad  renal  crónica,  hipotiroidismo,  síndrome  de ovario  poliquístico,

apnea obstructiva  del  sueño,  así  como  aumento  del  riesgo  de presentar  neoplasias  gastrointesti-

nales y  extraintestinales.  Diversos  mecanismos  se  han  reportado  entre  la  EHGNA  y  su  asociación

con enfermedades  extra-  hepáticas,  siendo  la  lipotoxicidad  la  principal  causa  de  activación  de

vías inflamatorias  que  ocasionan  el  daño  tisular  extra  hepático.

©  2019  Asociación  Mexicana  de  Gastroenteroloǵıa.  Publicado  por  Masson  Doyma  México  S.A.

Este es  un  art́ıculo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Non-alcoholic  fatty  liver  disease  (NAFLD)  is  a  clinical  disease
characterized  by the  histologic  finding  of  ≥ 5%  macrovesic-
ular  steatosis  of the hepatocytes  in individuals  with  no
significant  alcohol  consumption  (≥  30  g/day  for  men  and
≥  20  g/day  for  women)  or  other  known  cause  of  chronic
liver  disease.1,2 It has  developed  into  an important  cause
of  chronic  liver  disease  in Western  cities  and  will  become
the  first  underlying  cause  of liver  transplantation  within  the
next  10  years.3---5

NAFLD  is  associated  with  metabolic  comorbidities  that
include  diabetes  mellitus  (DM),  insulin  resistance  (IR),  obe-
sity,  high  blood  pressure,  and hyperlipidemia,  which  on  their
own,  increase  the  risk  for cardiovascular  disease  (CVD).6

In  the  last  10  years,  NAFLD  has been  identified  as  a mul-
tisystemic  disease  that  affects  a  variety  of  organs,  and  is
associated  with  DM,  chronic  kidney  disease  (CKD),  CVD,  and
malignancies,  among  others  (Fig.  1).

The  2015---2016  National  Health  and  Nutrition  Examina-
tion  Survey  (NHANES)  included  more  than  11,000  individuals
with  NAFLD,  followed  for  a  mean  14.5  years.  The  main
causes  of  death  were  CVD  (9.3%)  and  malignancy  (5%),  and
complications  related  to  liver  disease  were the cause  of
death  in  0.4%.  To  date,  evidence  has  indicated  that  coro-
nary  heart  disease  (CHD)  is  the main  cause  of  morbidity
and  mortality  in patients  with  NAFLD,  and  NAFLD  has  also
been  linked  to  structural  and  functional  myocardial  alter-
ations,  with  or  without  the  coexisting  characteristics  of
metabolic  syndrome  (MetS).3 A  large  body  of  clinical  and
epidemiologic  evidence  has  suggested  that  NAFLD  not only
is  associated  with  liver-related  morbidity  and  mortality,  but
also  may  play  a part  in the development  of  coronary  heart
disease,  alterations  in  cardiac  structure  and  function  (left
ventricular  dysfunction,  hypertrophy,  and  heart  failure),
heart  valve  disease  (aortic  valve  sclerosis),  and  arrhythmias
(atrial  fibrillation).3,7

In  a  study  on  approximately  3,000 non-selected  patients
with  DM,  the  prevalence  of  CHD,  cerebrovascular  dis-

ease,  and  peripheral  vascular  disease  was  notably  higher
in  patients  with  NAFLD  than  in  those  without  the  disease,
regardless  of  the risk  factors  of  DM  duration,  glycemia
control,  use  of  lipid-lowering,  hypoglycemic,  antihyperten-
sive,  or  antiplatelet  drugs,  and  MetS components.  Patients
with  NAFLD  had a  markedly  higher  age  and  sex-adjusted
prevalence  (p < 0.001)  of  CHD  (10.8%  versus  1.1%),  cere-
brovascular  disease  (37.3%  versus  5.5%),  and peripheral
vascular  disease  (24.5%  versus  2.5%) than  the patients  with-
out NAFLD.7

The  aims of  the present  literature  review  were  to  recog-
nize  the  extrahepatic  complications  associated  with  NAFLD,
giving importance  to  the  cardiovascular  impact  of  that
entity,  and  to  review  the  general  pathophysiologic  and  epi-
demiologic  aspects  involved  in NAFLD  and  its  complications.
Our  desire  is  that  the  present  review  contributes  to  keeping
general  practitioners  and specialists  in gastroenterology  up
to  date  on  the theme,  presenting  the necessary  knowledge
for providing  opportune  and  quality  care  to  the  patients  with
that  liver  disease.

Materials and methods

A search  of  the literature  was  carried  out  utilizing  the
DynaMed,  Google  Scholar,  and  PubMed  databases  to  find
systematic  reviews,  clinical  practice  guidelines,  random-
ized  controlled  trials,  and epidemiologic  studies  in English
and  Spanish,  with  the terms  ‘‘steatosis’’,  ‘‘non-alcoholic
fatty  liver  disease’’,  ‘‘steatohepatitis’’,  ‘‘metabolic
syndrome’’,  ‘‘mortality’’,  ‘‘neoplasias’’,  ‘‘cancer’’
‘‘psoriasis’’,  ‘‘hypothyroidism’’,  ‘‘polycystic  ovary’’,  and
‘‘cardiovascular  risk’’ and their  Spanish  equivalents,  within
the  time  frame  of  2000  and  the first  trimester  of  2019.  A
manual  search  of the abstracts  was  conducted  for their
inclusion  and  the references  selected  were  based  on  their
adaptation  to  the aims  of the  present  review.
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Fig.  1  Diseases  associated  with  the  multi-systemic  involvement  present  in non-alcoholic  fatty  liver  disease  (NAFLD).

CHD: coronary  heart  disease;  CKD:  chronic  kidney  disease;  CVD:  cardiovascular  disease;  DM:  diabetes  mellitus;  IR:  insulin  resistance;

OSA: obstructive  sleep  apnea;  PAD:  peripheral  artery  disease;  PCOS:  polycystic  ovary  syndrome.

Epidemiology

NAFLD  is the most common  liver  disease  in  Western  cities
and  in  relation  to  different  diagnostic  methods,  age,  sex,
and  ethnicity,  it  affects  17---46%  of  adults.8,9 The  highest
rates  have  been  reported  in South  America  and  the Mid-
dle  East,  followed  by  Asia,  the United  States,  and Europe.10

According  to  various  reports,  it presents  in 7---9% of  persons
with  normal  weight,  at an earlier  age,  with  normal  liver
enzymes,  and  with  greater  frequency  in women,  underlining
the  fact  that  thin  individuals  with  NAFLD  have  a  differ-
ent  clinical  profile  from  overweight  or  obese  patients  with
NAFLD.11---13

Nevertheless,  the  overall  prevalence  in  adults in  the gen-
eral  population  has been reported  to  vary  from  3 to  24%  and
the  majority  of  calculations  range  from  6  to  14%.14

Screening  for  NAFLD  has  been questioned,  given  the high
direct  and  indirect  costs  of  the tests,  the  low predictive
value  of  the  noninvasive  tests,  liver  biopsy  risks,  and  the
lack  of  treatment  effectiveness.  However,  the aggressive
forms,  such  as  non-alcoholic  steatohepatitis  (NASH),  espe-
cially  when  associated  with  advanced  fibrosis,  should  be
identified  in at-risk  patients  (age  >  50  years,  DM,  or  MetS)
due  to its prognostic  implications.2

It  is  not easy  to  establish  the prevalence  of NAFLD  in
the  general  population  because  of the need  for  histologic
evaluation.  In a study  conducted  on  the general  world  pop-
ulation,  the  prevalence  of  NAFLD  was  estimated  through
ultrasound  imaging  and  altered  liver  function  tests  in the
absence  of  some other  cause  of liver  disease,  resulting  in
a  worldwide  prevalence  of  25%.8 According  to  the NHANES
III  database,  the prevalence  of NAFLD  determined  through
ultrasound  imaging  was  reported  at 19%,  and  through  altered
liver  enzymes  at 24%.9

The  majority  of  patients  present  with  stable  disease,
but  the  progression  of  fibrosis  has  been  shown  to  occur

in patients  with  NASH,  as  well  as  with  NAFLD  (annual
increase  in fibrosis  of  0.14  and  0.07,  respectively).  How-
ever,  a  subgroup  of patients  was  identified  with  rapid  fibrosis
progression.  They  presented  with  a high  frequency  of mild
lobular  inflammation  or  hepatocyte  ballooning,  compared
with  non-progressing  patients.  Even  though  those  subtle  dif-
ferences  are insufficient  for diagnosing  NASH,  they  could
explain  the  progression.15

Up  to  April  of  2019,  the European  register  of NAFLD  had
recruited  6,708  patients,  21%  of  whom  had  simple steato-
sis,  5% steatosis  and  fibrosis,  58%  steatohepatitis  (with  or
without  fibrosis),  and  8% cirrhosis  of the liver.16

We  know  that  Mexico  is  a country  whose  population  incor-
porates  different  risk  factors  for  NAFLD.  With  respect  to  the
epidemiologic  data,  prevalence  in the population  has been
reported  to vary  from  14.3  to  50%.17---19

Extrahepatic complications  of  NAFLD

Visceral  adiposity  and  liver  fat  condition  a  state  of  sys-
temic  inflammation  that appears  to  predispose  individual
with  NAFLD  to extrahepatic  diseases.2 The  causality  of
those  extrahepatic  pathologies  is  controversial,  but  their
transcendence  is  unquestionable,  given that  to  date,  the
morbidity  and  mortality  in  those  patients  is  mainly  due  to
CVD,  followed  by  extrahepatic  neoplasias.20

Cardiovascular disease

The  liver  plays  a crucial  role  in lipid  and  glucose  homeosta-
sis and  therefore  is  the center  of  cardiometabolic  disease.
There  is  a very  complex  interaction  between  the  intestine,
visceral  and  subcutaneous  adipose  tissue,  muscle  tissue,  and
the  hepatic  and cardiovascular  systems.21
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Numerous  studies  have  been  conducted  to  identify  the
individuals  that  may  develop  CVD,  as  well  as  the mechanisms
by  which  liver  disease  influences  that  process.  Because  CVD
is  the  most  common  cause  of  death  in  patients  with  NAFLD,
the  ability  to  identify  and  modify  the  cardiovascular  risks
has  become  an  important  target  for managing  patients  with
NAFLD.

Several  prospective  studies  have  examined  the con-
nection  between  CVD  and  NAFLD,  utilizing  a  variety  of
diagnostic  techniques,  including  ultrasound  imaging,  liver
biopsy,  and  the  increase  in serum  alanine  aminotransferase
(ALT)  and  gamma-glutamyl  transpeptidase  (GGT)  levels.  The
increase  in  GGT levels  is  thought  to  be  an indicator  of  oxida-
tive  stress.22 Haring  et al.23 found  that  altered  GGT  levels
were  associated  with  a  2-fold  increase  in the  risk  for  car-
diovascular  mortality,  in  addition  to  being  superior  to  liver
ultrasound  in predicting  the  risk  for death.

On  the  other  hand,  a  prospective  study  that included
patients  diagnosed  with  NAFLD  through  ultrasound  imaging
found  a  greater  incidence  of serious  cardiovascular  events
during  follow-up,  regardless  of the other  known  risk  fac-
tors  of  smoking,  high  blood  pressure,  low density  lipoprotein
cholesterol  levels,  MetS, age,  and  sex.24 A  retrospective
review  with  data  from the NHANES,  showed  an increased
risk  for  CVD  in  patients  with  NAFLD  diagnosed  through
ultrasound,  regardless  of  liver  enzyme  levels,  but  with  no
increase  in  mortality.25 In  addition  to  the traditional  car-
diovascular  risk  factors,  ‘‘non-traditional’’  ones,  such  as
hyperuricemia,  hypoadiponectinemia,  and  vitamin  D  hypovi-
taminosis  have  been  observed,  along  with  the relation  to
CKD,  which  in turn,  increases  the  cardiovascular  risk.20

Subclinical cardiovascular  disease

Subclinical  CVD  is  defined  as an imbalance  between  vasocon-
stricting  and  vasodilating  substances,  especially  nitric  oxide,
which  leads  to  endothelial  dysfunction  and  is  considered  a
state  of  risk for CVD  in asymptomatic  patients.  Different
parameters  have  been  established  for detecting  early  signs
of  CVD:  a) an increase  in the  thickness  of  the arterial  wall
or  the  presence  of  carotid plaques  identified  through  ultra-
sound  study,  b)  CT  coronary  artery  calcium  scoring,  c) left
ventricular  dysfunction  and  cardiac  arrhythmias  determined
through  electrocardiogram  and echocardiogram,  and  d)
peripheral  arterial  disease  evaluated  by  the  ankle-brachial
pressure  index.26,27

Subclinical cardiovascular  risk  evaluation

Different  noninvasive  tests  have  been  used  in patients  with
NAFLD  to diagnose  subclinical  CVD.  They  include  carotid
intima-media  thickness,  arterial  stiffness,  flow-mediated
vasodilation,  coronary  artery  calcification  (CAC),  and  epi-
cardial  fat.

A systematic  review  of  7  studies  included  1,427  patients
with  NAFLD  and  2,070 controls,  showing  a significant  associ-
ation  between  NAFLD  and increased  carotid  intima-media
thickness  and  the presence  of  carotid  plaques.28 The
increase  in  serum  ALT and  GGT levels  was  strongly  correlated
with  the  degree  of  thickening  of  the  carotid  intima-media,

suggesting  a  relation  between  the severity  of liver  disease
and  the risk  for atherosclerotic  disease.

In a  study  on young  adults  with  NAFLD  between  20---40
years  of  age,  there  was  a significant  association  with
subclinical  atherosclerosis  determined  through  vascular
evaluation  that  included  carotid  intima-media  thickness,
flow-mediated  vasodilation,  and arterial  stiffness.29 CAC  is
another  marker  of  subclinical  CVD that  has  been  linked
to  the  increased  risk  for  cardiac  events.  The  substantial
increase  in  the prevalence  of  CAC in patients  with  NAFLD
appears  to  be  equal to  that  in patients  with  well-established
cardiac  risk  factors,  such  as  smoking  and  DM.30,31

Pathophysiology

The  relation  between  NAFLD  and  CVD  does  not  seem
to  be purely  related  to  the  overlap  of  risk  factors,  but
rather  to  the atherosclerotic  effect  of  hepatic  steatosis and
steatohepatitis.  The  supposed  mechanisms  for  accelerating
atherosclerotic  disease  in patients  with  NAFLD  include  a
proinflammatory  state  at the systemic  level  and  alterations
in  lipid  metabolism.

IR  is  a key  component  in MetS  that  is  strongly  linked
to  the development  and  progression  of  NAFLD.32 Obesity,
specifically  visceral  adiposity,  causes  an  increase  in  the  hep-
atic  accumulation  of  free  fatty  acids,  as  well  as  a decrease
in  their oxidation  and an alteration  in  glucose  metabolism,
contributing  to  hepatic  IR.

Visceral  obesity  is  associated  with  proinflammatory
cytokine  production,  such  as  tumor  necrosis  factor-
alpha  (TNF-�)  and  interleukin-6  (IL-6),  adipokines,  and
macrophage  infiltration,  resulting  in  systemic  inflammation
and  the consequent  hepatic  production  of  pro-atherogenic
molecules,  such  as  C-reactive  protein,  plasminogen  activa-
tor inhibitor-1,  and  fibrinogen,  finally causing  endothelial
dysfunction  and  atherosclerosis.33 The  role  of  epigenetic
mechanisms,  such as  DNA methylation,  could  explain  the
gene-environment  interactions  that  influence  CVD20 (Fig.  2).

Diabetes  mellitus

As  MetS  components,  DM  and IR are strongly  related  to  the
prevalence  of  NAFLD.  Thus,  NAFLD  has  been  shown  to  be
an  independent  risk  factor  for  the development  of  DM.  In
the study  by  Framingham,  individuals  with  NAFLD  at base-
line  were  confirmed  to  be more  susceptible  to  developing
subsequent  DM2 that  those  that  did  not  have  NAFLD.20 Over-
weight  and  obesity  in individuals  with  NAFLD  that  underwent
screening  for DM  with  the  glucose  tolerance  test  had  a
greater  range  of intolerance  to  carbohydrates,  compared
with  an  overweight  or  obese  control  group  with  no  NAFLD
(75%  vs  25%).34

Both liver  fat  and  DM  are  significantly  associated  with
the  presence  of  IR,  suggesting  that  the  increase  in  liver  fat
plays  a  role  in the  development  of  DM. Given  the significant
risk  for  developing  DM  in patients  with  NAFLD,  annual  DM
screening  with  glycosylated  hemoglobin  or  the  oral  glucose
tolerance  test  is  recommended.35
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Fig.  2  Mechanisms  involved  in the  pathophysiology  and  progression  of  cardiovascular  disease  in  patients  with  non-alcoholic  fatty

liver disease  (NAFLD).

Pathogenesis

There  is  a  mutual  association  between  adipose  tissue  dys-
function,  NAFLD, and  the  development  of glucose  tolerance
alteration  and DM.  The  association  of steatohepatitis  and
advanced  fibrosis  with  DM  appears  to be  independent  of  obe-
sity  and  linked  to  the  presence  of IR.32 Lipotoxicity  results
from  the  accumulation  of  toxic  metabolites  and  triglycerides
in  the  muscle,  liver,  and  beta  pancreatic  cells,  with  inflam-
matory  pathway  activation  that  results  in IR.  Excess  free
fatty  acids  in NAFLD  leads  to  IR in the skeletal  muscle  that
is  proportional  to  the degree  of adipose  tissue  with  IR.  Adi-
pose  tissue  dysfunction  results  in the  development  of  the
metabolic  abnormalities  of  dyslipidemia,  muscle  and liver
IR,  hepatic  steatosis,  and steatohepatitis.36,37

Chronic  kidney disease

CKD  is  defined  as  an estimated  glomerular  filtration  rate
(eGFR)  reduction,  or  microalbuminuria  or  proteinuria.  CKD
often  affects  persons  with  the  known  metabolic  risk  factors
of  high  blood  pressure  and DM.  New  studies  have revealed
that  NAFLD  is  independently  associated  with  the  increased
prevalence  of  CKD  and  therefore  patients  with  NAFLD  appear
to  have  greater  ranges of  CKD,  compared  with  patients  that
do  not  present  with  NAFLD.38

On  the  other  hand,  in  a  study  on  11,469  adults  in the
United  States,  no  increased  risk  for  CKD  was  found  in
patients  diagnosed  with  NAFLD  through  ultrasound  imaging
after  MetS  remission.39 However,  recent evidence  from  a
cohort  study  on  adults  with  no  CKD  confirmed  that  NAFLD
was  associated  with  a  greater  risk  for  developing  CKD.  It
was  also  reported  that  NAFLD  might  negatively  affect  kid-
ney  function  and that  patients  could  need to be carefully
monitored  due  to  an increased  long-term  risk  for  kidney
damage.40 Thus,  CKD  screening  through  the  yearly  eval-
uation  of  eGFR  and  microalbuminuria  is  recommended  in
patients  with  NAFLD.

Pathogenesis

NAFLD  is  currently  suggested  to  be a  marker  for CKD.  The
underlying  lipotoxicity,  oxidative  stress,  and chronic  inflam-
mation  in NAFLD  are considered  important  contributing
factors  to the  pathogenesis  of  CKD  through  inflamma-
tory  pathway  activation,  endothelial  dysfunction  promotion,
altered  fetuin  A  and  adiponectin  levels,  and  adhesion
molecule  over-regulation,41 in addition  to  increased  athero-
genesis.  Unfortunately,  kidney  biopsy  was  not  performed  in
the  majority  of the  studies  showing  said  association,  and
therefore  it  is  not  known  whether  NAFLD  is  associated  with
a  particular  histologic  type of  CKD.20

Adiponectin  and  fetuin  A are  IR mediators  and key  ligands
between  obesity,  liver  disease,  and  kidney  disease.  Fetuin
A  is an  IR promotor,  secreted  by  the liver,  that  regulates
adiponectin  production  by  the adipose  tissue.  Low levels  of
adiponectin  are  correlated  with  microalbuminuria  and  pro-
teinuria.  The  mechanism  appears  to  be reduced  in  the  kinase
protein  activated  by  AMP  5́in  the podocytes,  resulting  in
albuminuria.42

Extrahepatic neoplasias

Obesity  increases  the risk  for  mortality  in all  types  of  cancer.
Even  though  liver  fibrosis  and  cirrhosis  are clearly  related
to  the development  of  hepatocellular  carcinoma,  patients
with  NAFLD  appear  to  have  a  greater  range  of  extrahepatic
neoplasias.  Colon  cancer  in particular  is  strongly  associa-
tion  with  NAFLD.  In  addition,  in patients  with  NAFLD,  the
presence  of  other  malignant  tumors  at the gastrointestinal
level  (esophagus,  stomach,  pancreas)  and the extraintesti-
nal  level  (kidney,  prostate  in  men,  and  breast  in  women)  is
well  known,  converting  the  different  types  of cancer  into
one  of the  three  main  causes  of  death  in those  patients.43
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Colorectal  cancer

Colorectal  cancer  (CRC)  is  the  third most  common  cancer
worldwide,  and  its  modifiable  risk  factors  include  obesity,
a  sedentary  lifestyle,  and  a diet rich  in animal  fat  and  low
in  fiber.  Wong  et  al.  found a higher  prevalence  of  colorec-
tal  adenomas  in  individuals  with  steatohepatitis  determined
through  biopsy  (51%  vs  25.6%)  and neoplasias  (34.7%  vs
14%),  compared  with  patients  with  hepatic  steatosis  with
no  inflammation.  That  finding  persisted  after the  correction
of  other  identifiable  risk  factors.44

Practically  all  the  recent  studies  have  shown  an elevated
prevalence  of  colorectal  lesions  in  patients  with  NAFLD,
compared  with  those  that  did  not  have  the disease.  In  their
study  on  a  population  of  2,917  participants  that  under-
went  colonoscopy,  abdominal  ultrasound,  and liver  function
tests,  Hwang  et al.45 showed that  the prevalence  of  NAFLD
was 41.5%  in  the  patients  that presented  with  adenomatous
polyps  of  the  colon,  compared  with  30.2%  in  the group  that
did  not present  with  polyps.  In the  multivariate  analysis,  the
presence  of  fatty  liver  was  associated  with  a 3-fold  increased
risk  for  developing  adenomatous  polyps  in the colon.  In a
later  study  conducted  in Korea  on  a population  of 5,517
women,  those  that  presented  with  hepatic  steatosis  had a
2-fold  increased  risk  for  developing  adenomatous  polyps  and
a  3-fold  higher  risk  for presenting  with  CRC,  compared  with
the  controls.46

One  of the most  important  findings  about  that relation
showed  that  in patients  with  NAFLD,  those  that  had his-
tologic  evidence  of  steatohepatitis  had  a higher  risk  for
developing  colon  cancer.  There  are studies  showing  that  CRC
is  much  more  frequent  in patients  with  NASH,  compared  with
patients  with  NAFLD  and  no  inflammation  (51.0%  vs  25.6%).
The  evidence  of steatohepatitis  remained  strongly  associ-
ated  with  the  elevated  risk  for  adenomas  (OR  4.89),  as  well
as  for  advanced  neoplasias  of  the  colon  (OR 5.34),  even  after
adjusting  the  demographic  and  metabolic  risk  factors.47

The  current  guidelines  for  CRC  screening  do not rec-
ommend  performing  adjustments  for  patients  with  NAFLD
or  steatohepatitis.  However,  given  their  clear  associa-
tion,  adherence  to  those  guidelines  should  be  strongly
recommended.48

Other  digestive  and extradigestive  neoplasias

As mentioned  before,  the association,  and  possible  risk,
between  NAFLD  and  other  malignant  tumors  has  been
described.  An  example  is  breast  cancer,  in which  a  study
reported  prevalence  of  up  to  63%  of patients  with  fatty
liver,  compared  with  48% in the  controls.49 Another  clear
example  is  that of  malignant  esophageal  neoplasias,  mainly
adenocarcinoma,  in which  obesity  has  been  demonstrated
to  increase  the  risk  up  to  4-fold,  compared  with  the con-
trols,  and  in  which  the presence  of  visceral  fat  (including
fatty  liver)  is  independently  associated  with  the presence
of  reflux  for developing  those  types  of  tumors.50 An  even
greater  association  between  visceral  fat  and  neoplasia  was
observed  in  pancreatic  cancer.  The  relative  risk  (RR)  for
developing  that  neoplasia  was shown  to  increase  1.11  (95%
CI:  1.05---1.18)  for  every  10  cm  of  increase  in  the abdominal
perimeter.  Metabolic  syndrome  and the simultaneous  pres-

ence  of fatty  liver  and  fatty  pancreas  have  been  identified
as neoplastic  risk  factors,  with  a  RR  of  1.58  (p < 0.0001)  for
developing  pancreatic  cancer,  especially  in  women,  possi-
bly  mediated  by  reduced  physical  activity,  high-calorie  food
consumption,  elevated  fat  consumption,  low  fiber  consump-
tion,  and  oxidative  stress.51

Finally,  two  more  neoplasias  found  to have  a certain  asso-
ciation  with  NAFLD  are kidney  cancer  and  prostate  tumors.
A  European  study  found  a  linear  increase  in the risk  for
developing  kidney  cancer  in patients  with  components  of
metabolic  syndrome,  compared  with  controls  (43%  in  men
and  40% in women),  even  after  making  adjustments  for  the
factors  of  smoking,  diet,  and  heredity.52 In  another study
conducted  on  118  patients  that underwent  surgical  mana-
gement  for  renal  cell  carcinoma,  serum  adiponectin  levels
were  measured.  The  authors  found that  the adiponectin
levels  were  inversely  proportionate  to  the severity  of the
neoplasia,  finding  lower  levels  in  patients  with  metastatic
disease.53 There  is  less  solid  evidence  regarding  prostate
cancer.  In that  search,  we only  found  one  study  that
described  the  association  of  different  neoplasias  in 1,600
patients  with  NAFLD  demonstrated  through  ultrasound  study
versus  1,600  controls  that  were  carriers  of  hepatitis  C
(HCV).54 The  authors  reported  that  prostate  cancer  pre-
sented  in 12.6%  of  the patients  with  fatty  liver,  compared
with  3.5%  of  the  patients  with  HCV.  They  also  found  that
the  incidence  of  prostate  cancer  was  higher  in  patients  with
NAFLD  than  in  the general  population.

Endocrinopathies

NAFLD  has  been  associated  with  a  variety  of
endocrinopathies,  including  polycystic  ovary  syndrome,
hypothyroidism,  growth  hormone  deficiency,  hypogonadism,
hypopituitarism,  and  hypercortisolemia.

Both the deficiency  and  excess  of androgens  play  a role
in  the development  of  hypogonadism  in men  and polycystic
ovary  syndrome  in women.34

Polycystic  ovary  syndrome

Polycystic  ovary  syndrome  (PCOS)  is  a  reproductive  dis-
ease  characterized  by  an excess  of  androgens,  associated
with  obesity  and  IR.  Numerous  cohort  studies  have  shown
greater  prevalence  of  NAFLD  in women  with  polycystic  ovary
syndrome.55 There  is  little  current  evidence  that  suggests
a direct  effect  of  androgen  excess  in the pathogenesis  of
NAFLD  but  due  to  the risk  factors  they  share,  PCOS  should
be  contemplated  and  ruled  out  in women  with  NAFLD  that
present  with  infertility  and  menstrual  alterations.35

The  data  from  several  studies  reveal  that  the prevalence
of  NAFLD  in PCOS  varies  from  35  to  70%,  compared  with
20  to  30%  in  women  that  do not  present  with  PCOS,  with
similar  age,  BMI,  and  hip  circumference.56 In their  study
on  600  white  women  diagnosed  with  PCOS,  Macut  et  al.57

reported  that NAFLD  was  more  prevalent  in  PCOS  cohorts
with  increased  abdominal  circumference,  elevated  lipid
accumulation  product,  increased  IR,  and  elevated  serum  lev-
els  of total  cholesterol  and triglycerides.  Finally,  we  can
state  that  what  links  PCOS  pathophysiologically  to  NAFLD
is  IR.  That is  explained  by  failed  lipolysis  suppression  in  the
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GFR:  glomerular  filtration  rate;  HDL-C:  high  density  lipoprotein  cholesterol;  LDL-C:  low  density  lipoprotein  cholesterol;  NASH:

non-alcoholic steatohepatitis;  ROS:  reactive  oxygen  species.

adipose  tissue,  resulting  in an increase  in  the  entrance  of
free  fatty  acids  into  the  liver.  Visceral  adiposity  and  hyper-
triglyceridemia  play an  important  role  in  the pathogenesis
of  NAFLD  in women  with  PCOS, as  has  been shown  by  the
decrease  in  hepatic  steatosis  after  weight  loss  and  reduced
serum  triglycerides  with  the  use  of  omega-3  fatty  acids.58

Hypothyroidism

Thyroid  dysfunction,  previously  related  to  obesity  and  MetS,
appears  to  also  have  a  strong  association  with  the devel-
opment  of NAFLD.59 Hypothyroidism  is  a  metabolic  disease
characterized  by  a low level of  thyroid  hormone  (TH)  and
elevated  serum  thyroid-stimulating  hormone  (TSH),  which
is  strongly  associated  with  NAFLD.  A 15.2---36.3%  prevalence
of  hypothyroidism  in patients  with  NAFLD  has  been  reported,
with  a  national  prevalence  of  3.7%.60 A correlation  between
the  dose-dependent  level of TSH  and  the  risk  for  NAFLD  has
been  found  in several  studies.  A  solid association  has  also
been  reported  between  subclinical  hypothyroidism  and low-
normal  thyroid  function  with  the risk  for  NASH  and  advanced
fibrosis.61 With  respect  to  the pathophysiologic  mechanisms
implied,  the relation  between  thyroid  autoimmunity  and
cardiovascular  risk  has been  demonstrated.  The  authors  of
that  study  found  that thyroid  autoimmunity  was  positively
associated  with  HbA1c,  HOMA-IR,  obesity,  central  obesity,
hyperlipidemia,  and MetS,  especially  in  women  (25%  MetS).62

Ferrandino  et  al.63 conducted  a study  on  mice  and
demonstrated  that the pathogenesis  of  NAFLD  induced  by
hypothyroidism  occurs  due  to  intrahepatic  and  extrahep-
atic  mechanisms.  Hypothyroidism  induces  NAFLD  through  a
pleiotropic  effect  of the THs  on  insulin  secretion  and the
adrenergic  stimulation  of  lipolysis  in adipose  tissue.  The
decrease  in serum  TH  levels  alters  insulin  secretion,  leading
to  altered  lysis  suppression  and  an increase  in the trans-

port  of  fatty  acids  to  the  liver,  accumulated  as  triglycerides,
where  they  induce  NAFLD.  Lipid  accumulation  in  the  liver
induces  IR,  resulting  in deficient  suppression  in  the  pro-
duction  of  post-prandial  endogenous  glucose,  which  is  why,
based  on  those  data,  annual  TSH screening  should  be con-
sidered  in  patients  with  NAFLD.64,65

Obstructive sleep  apnea

Obstructive  sleep  apnea  (OSA)  is  a  medical  condition  that
affects  approximately  4% of  the  general  population,  with
a  greater  prevalence  in persons  with  obesity  (25---35%  inci-
dence),  and  is  strongly  associated  with  NAFLD,66 in  addition
to  being  an important  risk  factor  for  steatohepatitis  and
advanced  fibrosis.  The  chronic  and  intermittent  hypoxia  that
occurs  in  OSA conditions  an increase  in the  production  of
proinflammatory  cytokines,  oxidative  stress,  and  IR,  directly
affecting  fibrogenesis  through  factors  that  induce hypoxia.
There  are no  current  prospective  data  on  the incidence  of
OAS  in patients  with  NAFLD  or  that  indicate  that  the appro-
priate  management  of  OAS  could  affect  the progression  of
NAFLD.67,68

Psoriasis

Psoriasis  is  not an  isolated  pathology  of  the skin,  but  rather
a  systemic  condition  involving  multiple  organs  and  systems.
Due  to  the high  frequency  of MetS in  psoriasis,  the  high  inci-
dence  of  NAFLD  in that  group  of  patients  is  not  surprising.
The  first  study  by  Roberts  et  al.69 to  confirm  the increased
risk  for  NAFLD  in  patients  with  psoriasis  showed  a general
prevalence  of  NAFLD  of  47%.  The  prevalence  of  NASH  con-
firmed  by  biopsy  was  22%  and  one-third  of those  patients
had  advanced  fibrosis.69 The  presence  of NAFLD  has been
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related  to  greater  psoriasis  severity  and  an increased  risk
for  articular  damage.  In  turn,  individuals  with  concomitant
NAFLD  and  psoriasis  are more  prone  to  develop  liver  fibrosis,
compared  with  non-psoriatic  controls.70 The  etiopathogenic
link  between  both  is  the state  of  chronic  inflammation  and
IR.  Some  proinflammatory  cytokines  synthetized  by  lympho-
cytes  and  keratinocytes  in psoriatic  skin,  including  IL-6,  IL-7,
and  TNF-�, can  contribute  to  IR,  a  common  characteris-
tic  with  NAFLD.  Obesity  is  one  of the  main  comorbidities
that  links  NAFLD  and  psoriasis.  The  epidemiologic  rela-
tion  between  obesity  and psoriasis,  especially  in the  severe
forms,  acts  bidirectionally,  so  that  obesity  favors  psoriasis
and  its  severity,  and  vice  versa.71

Conclusions

Current  knowledge  holds  that  NAFLD  should be  considered  a
multisystemic  disease  that  identifies  a  subgroup  of the  pop-
ulation  with  an  increased  risk  for  developing  serious  chronic
complications.  The  clinical  impact  of  NAFLD  goes  beyond  the
mortality  linked  to  liver  disease:  it  is  associated  with  cardio-
vascular  morbidity  and  mortality,  CKD,  OAS,  osteoporosis,
psoriasis,  CRC,  iron  overload,  and  several  endocrinopathies.
CVD  and  its associated  mortality  have acquired  a  special
emphasis,  given  that  in the  treatment  of  all  disease,  goals
must  be  set.  One  of the highest  priority  objectives  in  NAFLD
should  be to  prevent  cardiovascular  morbidity  and  mortal-
ity.  Inflammation,  fibrosis,  and  neoplasias  should also  be
simultaneously  included,  but  at  present  there  are  no  clear
objectives  related  to  their  prevention.  Given  the  lack  of  cur-
rent  treatments  focused  on  preventing  the progression  of
liver  disease,  the  model  for first-line  therapy  should be the
prevention  of  cardiovascular  complications  and  the detec-
tion  and  treatment  of  extrahepatic  complications  of  NAFLD.

The  different  pathophysiologic  mechanisms  that  con-
tribute  to  NAFLD  interact  with  each  other,  signifying  that
one  individual  can present  with  different  complex  clinical
situations  that  can  be  precisely  explained.  The  expansion  of
adipose  tissue,  together  with  IR,  are basic  mechanisms  that
connect  CVD,  CKD,  and  other  complications  (Fig.  3).

Current  medical  evidence  recommends  screening  for the
highly  prevalent  conditions  of  DM,  CVD, kidney  disease,
hypothyroidism,  polycystic  ovary  syndrome,  and  obstructive
sleep  apnea,  leading  the clinician  to  emphasize  lifestyle
changes  with  respect  to  exercise,  weight  loss,  and smoking,
as  well  as drug  treatments  that can  modify  the extrahepatic
complications  associated  with  NAFLD.  Finally,  the  current
clinical  evidence  associating  NAFLD  with  several  extrahep-
atic  complications  mainly comes  from  observational  studies,
with  short  follow-up  periods.  Therefore,  longitudinal  studies
are  required  that  can  determine  the baseline  and follow-
up  cardiometabolic  risk  profiles,  to  thoroughly  evaluate  the
real  impact  of  NAFLD  on  the  microvascular  and  macrovascu-
lar  damage  of those  systemic  diseases.

Ethical disclosures

The  present  work  did  not require  patient  informed  consent
because  it  is  a review  article.

The  present  work  did not require  the authorization  of
ethics  committees  because  it is  a  bibliographic  review.

The  authors  declare  that  no  personal  data  enabling
patient  identification  appear  in  this article.

Financial disclosure

No  financial  support  was  received  in  relation  to  this article.

Conflict  of  interest

The  authors  declare  that  there  is  no  conflict  of  interest.

References

1. Ahmed A, Wong  RJ, Harrison SA. Nonalcoholic fatty liver disease

review: diagnosis, treatment and outcomes. Clin Gastroenterol

Hepatol. 2015;13:2062---70.

2. Chalasani N, Younossi Z, Lavine JE,  et  al.  The diagnosis and

management of  nonalcoholic fatty liver disease: practice guid-

ance from the American Association for the Study of  Liver

Diseases. Hepatology. 2018;67:328---57.

3. Mantovani A, Ballestri S, Lonardo A,  et  al. Cardiovascular dis-

ease and myocardial abnormalities in nonalcoholic fatty liver

disease. Dig Dis Sci. 2016;61:1246---67.

4. Setiawan VW, Stram DO,  Porcel J, et al. Prevalence of  chronic

liver disease and cirrhosis by underlying cause in under-

studied ethnic groups: the multiethnic cohort. Hepatology.

2016;64:1969---77.

5. Wong RJ, Aguilar M,  Cheung R,  et al. Nonalcoholic steatohepati-

tis is the second leading etiology of liver disease among adults

awaiting liver transplantation in the United States. Gastroen-

terology. 2015;148:547---55.

6. Clark JM. The epidemiology of  nonalcoholic fatty liver disease

in adults. J Clin Gastroenterol. 2006;40:S5---10.

7. Targher G, Bertolini L,  Padovani R, et al. Prevalence of

non-alcoholic fatty liver disease and its association with car-

diovascular disease in patients with type 1 diabetes. J Hepatol.

2010;53:713---8.

8. Younossi ZM, Koenig AB, Abdelatif D, et  al. Global epidemiology

of nonalcoholic fatty liver disease ---- Meta-analytic assess-

ment of prevalence, incidence, and outcomes. Hepatology.

2016;64:73---84.

9. Vernon G, Baranova A, Younossi ZM. Systematic review: the

epidemiology and natural history of non-alcoholic fatty liver

disease and non-alcoholic steatohepatitis in adults. Aliment

Pharmacol Ther. 2011;34:274---85.

10. Adams LA, Anstee QM, Tilg H,  et al. Non-alcoholic fatty liver dis-

ease and its relationship with cardiovascular disease and other

extrahepatic diseases. Gut. 2017;66:1138---53.

11. Younossi ZM, Stepanova M, Negro F,  et al. Nonalcoholic fatty

liver disease in lean individuals in the United States. Medicine.

2012;91:319---27.

12. Browning JD, Szczepaniak LS, Dobbins R, et  al.  Prevalence of

hepatic steatosis in an urban population in the United States:

impact of ethnicity. Hepatology. 2004;40:1387---95.

13. Kim D, Kim WR. Nonobese fatty liver disease. Clin Gastroenterol

Hepatol. 2017;15:474---85.

14. Clark JM. The epidemiology of  nonalcoholic fatty liver disease

in adults. J Clin Gastroenterology. 2006;40:S5---10.

15. Singh S,  Allen AM, Wang Z, et al. Fibrosis progression in non-

alcoholic fatty liver disease vs nonalcoholic steatohepatitis: a

systemic review and meta-analysis of  paired-biopsy studies. Clin

Gastroenterol Hepatol. 2015;13:643---54.

16. EASLedu. Impressive number of  recruitment for

#NAFLD regis-try presented by @QAnstee at

http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0005
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0010
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0015
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0020
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0025
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0030
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0035
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0040
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0045
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0050
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0055
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0060
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0065
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0070
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0075


480  J.A.  Velarde-Ruiz  Velasco  et  al.

#ILC2019 [accessed 12Apr 2019]. Available from:

https://twitter.com/i/moments/1115920618938150912.

17. Lizardi-Cervera J, Laparra DI, Chávez-Tapia NC, et  al. Preva-

lence of NAFLD and metabolic syndrome in asymptomatic

subjects. Rev Gastroenterol Mex. 2006;71:453---9.

18. Roesch-Dietlen F, Dorantes-Cuéllar A, Carrillo-Toledo MG,

et al. Frequency of NAFLD in a group of  patients with

metabolic syndrome in Veracruz, Mexico. Rev  Gastroenterol

Mex. 2006;71:446---52.

19. Bernal-Reyes R, Castro-Narro G, Malé-Velázquez R, et al. The

Mexican consensus on nonalcoholic fatty liver disease. Rev Gas-

troenterol Mex. 2019;84:69---99.

20. Adams LA, Anstee QM, Tilg H, et al. Non-alcoholic fatty liver dis-

ease and its  relationship with cardiovascular disease and other

extrahepatic diseases. Gut. 2017;66:1138---53.

21. Tilg H, Moschen AR. Evolution of  inflammation in nonalcoholic

fatty liver disease: the multiple parallel hits hypothesis. Hepa-

tology. 2010;52:1836---46.

22. Targher G,  Day CP, Bonora E. Risk of  cardiovascular disease in

patients with nonalcoholic fatty liver disease. N Engl J  Med.

2010;363:1341---50.

23. Haring R, Wallaschofski H,  Nauck M, et  al. Ultrasonographic

hepatic steatosis increases prediction of  mortality risk from

elevated serum gamma-glutamyl transpeptidase levels. Hepa-

tology. 2009;50:1403---11.

24. Hamaguchi M,  Kojima T, Takeda N,  et al. Nonalcoholic fatty liver

disease is a novel predictor of cardiovascular disease. World J

Gastroenterol. 2007;13:1579---84.

25. Stepanova M, Younossi ZM. Independent association between

nonalcoholic fatty liver disease and cardiovascular disease in

the US population. Clin Gastroenterol Hepatol. 2012;10:646---50,

http://dx.doi.org/10.1016/j.cgh.2011.12.039.

26. Mellinger JL, Pencina KM, Massaro JM, et  al. Hepatic steatosis

and cardiovascular disease outcomes: An analysis of  the Fram-

ingham Heart Study. J  Hepatol. 2015;63:470---6.

27. Lee SG, Park GM, Lee JY, et  al.  Association

between non-alcoholic fatty liver disease and

subclinical coronary atherosclerosis: An observa-

tional cohort study. J Hepatol. 2018;68:1018---24,

http://dx.doi.org/10.1016/j.jhep.2017.12.012.

28. Sookoian S,  Pirola CJ. Non-alcoholic fatty liver disease

is strongly associated with carotid atherosclero-

sis: a systematic review. J Hepatol. 2008;49:600---7,

http://dx.doi.org/10.1016/j.jhep.2008.06.012.

29. Ozturk K,  Uygun A, Guler AK, et al. Nonalcoholic fatty liver

disease is an independent risk factor for atherosclerosis in young

adult men. Atherosclerosis. 2015;240:380---6.

30. Yeboah J, McClelland R, Polonsky T, et  al. Comparison of  novel

risk markers for improvement in cardiovascular risk assess-

ment in intermediate-risk individuals. JAMA. 2012;308:788---95,

http://dx.doi.org/10.1001/jama.2012.9624.

31. Kim D, Choi SY, Park EH, et  al. Nonalcoholic fatty liver disease

is associated with coronary artery calcification. Hepatology.

2012;56:605---13, http://dx.doi.org/10.1002/hep.25593.

32. Chitturi S, Abeygunasekera S, Farrell GC, et  al. NASH and insulin

resistence: insulin hypersecretion and specific association with

the insulin resistance syndrome. Hepatology. 2002;35:373---9.

33. Sookoian S, Castaño GO, Burgueño AL, et al.  Cir-

culating levels and hepatic expression of molecular

mediators of atherosclerosis in nonalcoholic fatty

liver disease. Atherosclerosis. 2010;209:585---91,

http://dx.doi.org/10.1016/j.atherosclerosis.2009.10.011.

34. Shoelson SE, Herrero L, Naaz A. Obesity, Inflammation and

insulin resistance. Gastroenterology. 2007;132(6):2169---80.

35. Armstrong MJ, Adams LA, Canbay A, et al.  Extrahepatic

complications of  nonalcoholic fatty liver disease. Hepatology.

2014;59:1174---97, http://dx.doi.org/10.1002/hep.26717.

36.  Marra F, Svegliati G.  Lipotoxicity and the gut-liver axis in NASH

pathogenesis. J  Hepatol. 2018;68:280---95.

37. Lomonaco R, Ortiz-López C, Osak B, et al. Effect of

adipose tissue insulin resistance on metabolic parame-

ters and liver histology in obese patients with nonal-

coholic fatty liver disease. Hepatology. 2012;55:1389---97,

http://dx.doi.org/10.1002/hep.25539.

38. Targher G,  Chonchol MB, Byrne CD.  CKD and nonalcoholic fatty

liver disease. Am J Kidney Dis. 2014;64:638---52.

39. Sirota JC, McFann K, Targher G,  et al. Association between

non-alcoholic liver disease and chronic kidney disease: an

ultrasound analysis from NHANES 1988-1994. Am J  Nephrol.

2012;36:466---71.

40. Sinn DH, Kang D, Jang HR, et al. Development of  chronic kid-

ney disease in patients with non-alcoholic fatty liver disease: a

cohort study. J  Hepatol. 2017;67:1274---80.

41. Tsioufis C, Dimitriadis K,  Chatzis D,  et al. Relation of  microal-

buminuria to adiponectin and augmented C-reactive protein

levels in men with essential hypertension. Am J  Cardiol.

2005;96:946---51.

42. Sharma K,  Ramachandrarao S, Qui G,  et al. Adiponectin regu-

lates albuminuria and podocyte funtion in mice. J  Clin Invest.

2008;118:1645---56.

43. Sanna C, Rosso C, Marietti M, et  al. Non-alcoholic fatty liver

disease and extra-hepatic cancers. Int J Mol Sci. 2016;17:pii:

E717.

44. Fiori E, Lamazza A, De Masi E, et  al. Association of liver steatosis

with colorectal cáncer and adenoma in patients with metabolic

syndrome. Anticancer Res. 2015;35:2211---4.

45. Hwang ST, Cho YK, Park JH, et al. Relationship of  non-alcoholic

fatty liver disease to colorectal adenomatous polyps. J  Gas-

troenterol Hepatol. 2010;25:562---7.

46. Lee YL,  Lim YS, Park HS. Colorectal neoplasms in relation to non-

alcoholic fatty liver disease in Korean women: a retrospective

cohort Study. J  Gastroenterol Hepatol. 2012;27:91---5.

47. Wong VW, Wong  GL, Tsang SW, et  al. High prevalence of  col-

orectal neoplasm in patients with non-alcoholic steatohepatitis.

Gut. 2011;60:829---36.

48. Rex DK, Boland CR,  Dominitz JA, et  al. Colorectal cancer screen-

ing: Recommendations for physicians and patients from the

U.S.  Multi-Society Task Force on Colorectal Cancer. Gastrointest

Endosc. 2017;86:18---33.

49. Bilici A,  Ozguroglu M, Minhmanli I, et al. A case-control study

of non-alcoholic fatty liver disease in breast cancer. Med Oncol.

2007;24:367---71.

50. Beddy P, Howard J, McMahon C, et  al. Association of visceral

adiposity with oesophageal and junctional adenocarcinomas. Br

J Surg. 2010;97:1028---34.

51. Esposito K, Chiodini P, Colao A, et al. Metabolic syndrome and

risk of  cancer. Diabetes Care. 2012;35:2402---11.

52. Stocks T, Bjorge T, Ulmer H, et al. Metabolic risk score and

cancer risk: pooled analysis of seven cohorts. Int J Epidemiol.

2015;44(4):1353---63.

53. Horiguchi A, Ito  K, Sumitomo M, et  al. Decreased serum

adiponectin levels in patients with metastatic renal cell car-

cinoma. Jpn J  Clin Oncol. 2008;38:106---11.

54. Arase Y, Kobayashi M, Suzuki F, et  al. Difference in  malignan-

cies of  chronic liver disease due to non-alcoholic fatty liver

disease or hepatitis C in Japanese elderly patients. Hepatol Res.

2012;42:264---72.

55. Vassilatou E. Nonalcoholic fatty liver disease and polycystic

ovary syndrome. World J  Gastroenterol. 2014;20:8351---63.

56. Lim HW,  Bernstein DE. Risk  factors for the development of

nonalcoholic fatty liver disease/nonalcoholic steatohepatitis,

including genetics. Clin Liver Dis. 2018;22:39---57.

57. Macut D,  Tziomalos K, Bozic-Antic I,  et  al. Non-alcoholic fatty

liver disease is  associated with insulin resistance and lipid accu-

https://twitter.com/i/moments/1115920618938150912
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0085
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0090
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0095
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0100
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0105
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0110
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0115
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0120
dx.doi.org/10.1016/j.cgh.2011.12.039
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0130
dx.doi.org/10.1016/j.jhep.2017.12.012
dx.doi.org/10.1016/j.jhep.2008.06.012
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0145
dx.doi.org/10.1001/jama.2012.9624
dx.doi.org/10.1002/hep.25593
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0160
dx.doi.org/10.1016/j.atherosclerosis.2009.10.011
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0170
dx.doi.org/10.1002/hep.26717
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0180
dx.doi.org/10.1002/hep.25539
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0190
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0195
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0200
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0205
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0210
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0215
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0220
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0225
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0230
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0235
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0240
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0245
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0250
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0255
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0260
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0265
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0270
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0275
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0280
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285


Extrahepatic  complications  of non-alcoholic  fatty  liver  disease  481

mulation product in women with polycystic ovary syndrome.

Hum Reprod. 2016;31:1347---53.

58. Gomez-Meade CA, Lopez-Mitnik G, Messiah SE,  et  al. Car-

diometabolic health among gastric bypass surgery patients with

polycystic ovarian syndrome. World J  Diabetes. 2013;4:64---9.

59. Chung GE, Kim D, Kim W,  et  al. Non-alcoholic fatty liver

disease across the spectrum of hypothyroidism. J Hepatol.

2012;57:150---6.

60. Eshraghian A, Hamidian A. Non-alcoholic fatty liver disease and

thyroid dysfunction: a systematic review. World J  Gastroen-

terol. 2014;20:8102---9.

61. Kim D, Kim W, Joo SK, et al.  Subclinical hypothyroidism

and low-normal thyroid function are associated with nonalco-

holic steatohepatitis and fibrosis. Clin Gastroenterol Hepatol.

2018;16:123---31.

62. Chen Y, Zhu Ch, Chen Y, et al. Are thyroid autoin-

mune diseases associated with cardiometabolic risks

in a population with normal thyroid-stimulating

hormone? Mediators Inflamm. 2018;2018:1856137,

http://dx.doi.org/10.1155/2018/1856137.

63. Ferrandino G,  kaspari RR, Spadaro O, et al. Pathogenesis of

hypothyroidism-induced NAFLD is driven by intra- and extrahep-

atic mechanisms. Proc Natl Acad Sci USA. 2017;114:E9172---80.

64. Xu L, Xu C, Yu C, et  al. Association between serum

growth hormone levels and nonalcoholic fatty liver dis-

ease: a cross-section study. PLoS One. 2012;7:e44136,

http://dx.doi.org/10.1371/journal.pone.0044136.

65. Pagadala MR, Zein CO, Dasarathy S, et  al. Prevalence of

hypothyroidism in  nonalcoholic fatty live disease. Dig Dis Sci.

2012;57:528---34.

66. Mirrakhimov AE, Polotsky VY. Obstructive sleep apnea and non-

alcoholic fatty liver disease: is the liver another target? Front

Neurol. 2012;3:149.

67. Musso G,  Cassader M, Olivetti C, et  al. Association of  obstructive

sleep apnoea with the presence and severity of  non-alcoholic

fatty liver disease. A systematic review and meta-analysis. Obes

Rev. 2013;14:417---31.

68. Trzepizur W, Boursier J, Mansour Y,  et al. Association between

severity of  obstructive sleep apnea and blood markers of  liver

injury. Clin Gastroenterol Hepatol. 2016;14:1657---61.

69. Roberts KK, Cochet AE, Lamb PB. The prevalence of NAFLD

and NASH among patients with psoriasis in tertiary care der-

matology and rheumatology clinic. Aliment Pharmacol Ther.

2015;41:293---300.

70. Pietrzak D, Pietrzak A, Krasowska D, et al. Digestive system in

psoriasis: an update. Arch Dermatol Res. 2017;309:679---93.

71. Carrascosa JM, Bonanad C, Dauden E, et  al. Psoriasis e hígado

graso no alcohólico. Actas Dermosifiliogr. 2017;108:506---14,

http://dx.doi.org/10.1016/j.ad.2016.12.017.

http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0285
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0290
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0295
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0300
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0305
dx.doi.org/10.1155/2018/1856137
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0315
dx.doi.org/10.1371/journal.pone.0044136
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0325
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0330
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0335
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0340
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0345
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
http://refhub.elsevier.com/S2255-534X(19)30097-0/sbref0350
dx.doi.org/10.1016/j.ad.2016.12.017

	Extrahepatic complications of non-alcoholic fatty liver disease
	Introduction
	Materials and methods
	Epidemiology
	Extrahepatic complications of NAFLD
	Cardiovascular disease
	Subclinical cardiovascular disease
	Subclinical cardiovascular risk evaluation
	Pathophysiology
	Diabetes mellitus
	Pathogenesis

	Chronic kidney disease
	Pathogenesis


	Extrahepatic neoplasias
	Colorectal cancer
	Other digestive and extradigestive neoplasias

	Endocrinopathies
	Polycystic ovary syndrome
	Hypothyroidism

	Obstructive sleep apnea
	Psoriasis
	Conclusions
	Ethical disclosures
	Financial disclosure
	Conflict of interest
	References


