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Abstract:  Nonalcoholic  fatty  liver  disease  (NAFLD)  affects  nearly  one  third  of  the  population
worldwide.  Mexico  is  one  of  the  countries  whose  population  has  several  risk  factors  for  the
disease and  its  prevalence  could  surpass  50%.  If  immediate  action  is  not  taken  to  counteract
what is  now  considered  a  national  health  problem,  the  medium-term  panorama  will  be  very
bleak.

This serious  situation  prompted  the  Asociación  Mexicana  de  Gastroenterología  and  the  Aso-
ciación Mexicana  de  Hepatología  to  produce  the  Mexican  Consensus  on  Fatty  Liver  Disease.
It is  an  up-to-date  and  detailed  review  of  the  epidemiology,  pathophysiology,  clinical  forms,
diagnosis,  and  treatment  of  the  disease,  whose  aim  is  to  provide  the  Mexican  physician  with  a
useful tool  for  the  prevention  and  management  of  nonalcoholic  fatty  liver  disease.
© 2019  Asociación  Mexicana  de  Gastroenteroloǵıa.  Published  by  Masson  Doyma  México  S.A.  This
is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

PALABRAS  CLAVE
Enfermedad  por
hígado  graso  no
alcohólico;
Consenso  mexicano

Consenso  mexicano  de  la  enfermedad  por  hígado  graso  no  alcohólico

Resumen  La  enfermedad  por  hígado  graso  no  alcohólico  (EHGNA)  afecta  prácticamente  a
un tercio  de  la  población  mundial.  México  es  uno  de  los  países  cuya  población  reúne  varios
factores de  riesgo  para  esta  enfermedad  y  su  prevalencia  podría  superar  el  50%;  es  por  eso
que el  panorama  a  mediano  plazo  es  muy  pesimista  si  no  se  toman  acciones  inmediatas  para
contrarrestar  lo  que  ya  se  considera  un  problema  de  salud  nacional.

De ahí  el  interés  de  la  Asociación  Mexicana  de  Gastroenterología  y  de  la  Asociación  Mexicana
de Hepatología  para  realizar  el  Consenso  mexicano  de  EHGNA,  en  el  cual  se  hizo  una  revisión
actualizada  y  a  fondo  de  temas  como  epidemiología,  fisiopatología,  formas  clínicas,  diagnóstico
y tratamiento,  con  el  objetivo  de  ofrecer  al  médico  mexicano  una  herramienta  útil  para  la
prevención y  el  manejo  de  esta  enfermedad.
© 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/).
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rogress  from  simple  steatosis  to  steatohepatitis,  cirrhosis,
he  hepatic  component  of  metabolic  syndrome  (MetS)  and
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The  Mexican  consensus  on  nonalcoholic  fatty  liver  disease  

Due  to  the  growing  worldwide  epidemic  of  obesity  and
diabetes,  NAFLD  is  soon  expected  to  be  the  main  cause  of
HCC  and  the  first  indication  for  liver  transplantation.

In  2008,  the  Asociación  Mexicana  de  Gastroenterología
formulated  the  guidelines  for  the  diagnosis  and  treatment  of
nonalcoholic  fatty  liver  disease.3---5 Since  then,  new  concepts
involving  its  correct  definition,  epidemiology,  pathophysio-
logy,  diagnosis,  and  prevention  have  emerged,  and  numerous
lines  of  research  have  been  opened  in  the  search  for  effec-
tive  therapeutic  alternatives.  All  those  advances  justify  the
production  of  an  up-dated  document  to  complement  the
2008  diagnosis  and  treatment  guidelines.

In  August  of  2017,  the  Asociación  Mexicana  de  Gas-
troenterología  and  the  Asociación  Mexicana  de  Hepatología
agreed  to  create  the  Mexican  consensus  on  nonalcoholic
fatty  liver  disease  and  summoned  6  coordinators  and  29
additional  participants  to  make  up  the  consensus  group.
They  carried  out  an  up-to-date  review  of  the  theme,
evaluated  the  evidence,  and  formulated  and  discussed
statements,  until  reaching  agreements.

The  aim  of  the  present  document  is  to  present  a  consen-
sus  review  of  the  current  state  of  NAFLD,  updating  the  2008
diagnosis  and  treatment  guidelines,  and  incorporating  the
new  scientific  evidence  that  has  been  published  worldwide.

Method

The  present  consensus  was  developed  utilizing  the
Delphi  method.6 To  review  the  bibliography,  the  coordi-
nators  used  the  following  terms  as  the  search  criteria:
‘‘nonalcoholic  fatty  liver  disease’’,  ‘‘nonalcoholic  steato-
hepatitis’’,  ‘‘hepatic  steatosis’’,  ‘‘steatohepatitis’’,
and  ‘‘fatty  liver  hepatitis’’  combined  with  the
terms:  ‘‘epidemiology’’,  ‘‘incidence’’,  ‘‘prevalence’’,
‘‘pathophysiology’’,  ‘‘inflammation’’,  ‘‘microbiota’’,
‘‘diagnosis’’,  ‘‘differential  diagnosis’’,  ‘‘treatment’’,
‘‘therapy’’,  ‘‘management’’,  ‘‘review’’,  ‘‘guidelines’’,
and  ‘‘meta-analysis’’,  as  well  as  the  equivalent  termi-
nology  in  Spanish.  The  search  was  carried  out  in  PubMed
and  included  articles  published  within  the  time  frame
of  November  2012  to  October  2017  in  both  English  and
Spanish.  Preference  was  given  to  consensuses,  guidelines,
systematic  reviews,  and  meta-analyses,  but  the  search
was  not  limited  to  those  types  of  articles.  Complementary
online  and  manual  searches  were  also  carried  out  in  all
the  publications  up  to  October  2017  that  the  coordinators
deemed  relevant.  The  complete  bibliography  was  made
available  to  the  members  of  the  consensus  group  for
consultation  throughout  the  entire  process.

Six  Working  Groups  were  formed  to  cover  the  main
themes  in  the  study  of  NAFLD:

1.  Generalities:  definition,  nomenclature,  epidemiology.
2.  Natural  history  and  pathophysiology.
3.  Clinical  manifestations  and  involvement  of  other  organs.

4.  Diagnosis  and  evaluation  of  steatosis  and  fibrosis.
5.  Treatment  I:  diet  and  exercise,  drugs  of  limited  useful-

ness,  accepted  drugs,  and  surgery.
6.  Treatment  II:  emerging  drugs  and  liver  transplantation.
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After  the  review  was  completed,  90  statements  were  for-
ulated  that  were  anonymously  voted  upon  electronically

rom  December  22,  2017,  to  January  7,  2018.  The  consensus
articipants  placed  their  votes  with  the  following  responses:
)  in  complete  agreement;  b)  in  partial  agreement;  c)
ncertain;  d)  in  partial  disagreement;  and  e)  in  complete
isagreement.  When  agreement  was  equal  to  or  greater  than
5%,  the  statement  remained  unchanged  for  the  next  voting
ound.  When  disagreement  was  75%  or  greater,  the  state-
ent  was  eliminated.  The  statements  in  which  agreement

r  disagreement  was  less  than  75%  were  rewritten  by  the
oordinator  of  each  working  group,  taking  the  comments
f  the  participants  into  account.  The  second  long-distance
lectronic  voting  round  included  57  statements  and  was  con-
ucted  from  January  22  to  29,  2018,  following  the  same
ystem.  The  face-to-face  and  definitive  voting  round  was
arried  out  in  Puerto  Vallarta,  Jalisco,  Mexico,  on  February
6  and  17,  2018.  Fifty-five  statements  were  voted  upon  by
he  consensus  group  and  a  final  total  of  54  statements  were
ccepted.

Once  the  final  consensus  statements  were  determined,
he  coordinators  established  the  quality  of  evidence  that
ustained  each  statement  and  its  strength  of  recommen-
ation  grade,  when  applicable,  employing  the  Grading  of
ecommendations  Assessment,  Development,  and  Evalua-
ion  (GRADE)  system  for  all  the  statements  that  involved

 diagnostic  or  therapeutic  intervention.7 That  system  was
eveloped  in  an  effort  to  overcome  the  limitations  of  pre-
ious  ones,  optimizing  the  evaluation  of  quality  of  evidence
nd  the  grading  of  strengths  of  recommendation,  and  has
een  used  in  the  most  recent  consensuses  of  the  Asociación
exicana  de  Gastroenterología. In  the  GRADE  system,  the
uality  of  evidence  is  not  determined  solely  by  the  method-
logy  of  the  study  analyzed,  but  also  on  the  design  employed
o  respond  to  a  previously  posed  specific  question.7,8 Thus,
he  quality  of  evidence  is  ‘‘high’’  when  the  publication  of
urther  research  studies  will  not  change  our  confidence  in
he  estimate  of  effect,  ‘‘moderate’’  when  the  publication
f  further  research  studies  may  modify  our  confidence  in
he  estimate  of  effect,  ‘‘low’’  when  the  publication  of  fur-
her  research  studies  is  very  likely  to  have  an  important
mpact  on  our  confidence  in  the  estimate  of  effect,  and
‘very  low’’  when  any  estimate  of  effect  is  uncertain.  In
ddition,  the  GRADE  system  establishes  the  strength  of  rec-
mmendation  as  strong  or  weak  and  in  favor  of  or  against
n  intervention  or  statement.  The  system  utilizes  classifi-
ation  codes  in  which  a  capital  letter  describes  the  quality
f  evidence,  followed  by  a  number  indicating  the  strength
f  a  recommendation  in  favor  of  or  against  the  intervention
r  statement.7,8 In  the  statements  referring  to  definition,
pidemiology,  natural  history,  pathophysiology,  and  involve-
ent  of  other  organs,  only  the  quality  of  evidence  was

raded.

efinitions, epidemiology, and risk factors
oordinator:  Dr.  Raúl  Bernal  Reyes
Participants:  Dr.  Heriberto  Rodríguez  Hernández,  Dr.  José

ntonio  Chávez  Barrera,  Dr.  Mauricio  Castillo  Barradas,  Dr.
avier  Lizardi  Cervera
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1.  At  present,  different  terms  have  been  used  to
enote  the  same  disease,  causing  confusion  among  physi-
ians  and  patients.  Therefore,  the  present  consensus
roposes  the  name,  nonalcoholic  fatty  liver  disease
NAFLD).

Level  of  agreement:  in  complete  agreement,  97.05%;  in
artial  agreement,  2.94%.

2.  NAFLD  is  a  metabolic  disorder  characterized  by
acrovesicular  steatosis  in  more  than  5%  of  hepatocytes

n  individuals  that  do  not  drink  significant  amounts  of
lcohol,  take  hepatotoxic  medications,  or  present  with
ther  known  causes  of  secondary  steatosis.  Its  clinical  and
athologic  spectrum  can  progress  from  simple  steatosis  to
teatohepatitis,  cirrhosis,  and  HCC.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  5.88%.

NAFLD  is  closely  related  to  MetS.  One  of  its  characteris-
ics  is  macrovesicular  steatosis,  although  fat  microvesicles
an  occasionally  be  observed.9 NAFLD  is  considered  a  pri-
ary  steatosis  and  therefore  other  causes  of  secondary

teatosis  must  be  ruled  out,  especially  significant  alcohol
onsumption,  understood  as  drinking  more  than  30  g/day  for
en  and  20  g/day  for  women.  Other  diseases  should  also  be

uled  out,  such  as  hepatitis  C,  Wilson’s  disease,  and  lipodys-
rophy,  as  should  sequelae  from  prolonged  fasting,  bariatric
urgery,  and  parenteral  nutrition.  Drug  toxicity  should  also
e  excluded,  and  the  most  common  agents  associated  with
iver  injury  are  amiodarone,  methotrexate,  tamoxifen,  and
teroids.10

NAFLD  has  clinical  and  pathologic  variants  and  the  most
ommon  form  is  simple  steatosis.  Nonalcoholic  steato-
epatitis  (NASH),  which  in  addition  to  steatosis,  entails
nflammation  and  liver  damage,  can  present  to  a  lesser
egree.  Almost  one  third  of  those  cases  can  go  on  to  develop
irrhosis11 and  a  minority  of  patients  can  develop  the  compli-
ation  of  HCC.12

3.  Nonalcoholic  fatty  liver  refers  to  the  accumulation
f  fat  vacuoles  in  more  than  5%  of  the  liver  parenchyma
ith  no  apparent  hepatocellular  damage  in  persons  that
o  not  drink  a  significant  amount  of  alcohol  or  have  other
auses  of  secondary  steatosis.  It  can  be  corroborated
hrough  biopsy,  biochemical  methods,  or  imaging  studies.

Level  of  agreement:  in  complete  agreement,  88.23%;  in
artial  agreement,  8.82%; uncertain,  2.94%.

Nonalcoholic  fatty  liver  is  characterized  by  the  presence
f  simple  steatosis,  with  no  inflammatory  changes,  fibro-
is,  or  necrosis.  It  is  usually  asymptomatic  and  is  considered
eversible  if  the  patient  can  correct  the  lifestyle  factors  that
romote  it,  which  are  extreme  sedentary  behavior  and  a  diet
ich  in  saturated  fats  and  refined  sugar.13 Even  though  the
iagnosis  can  be  made  through  liver  biopsy,  that  procedure  is
ot  justified  in  the  majority  of  cases  due  to  its  inherent  risks.
here  are  other  noninvasive  alternatives,  such  as  ultrasound
US),  which  is  accessible,  low-cost,  and  has  high  diagnostic
ccuracy,  or  serum  biomarkers  (fatty  liver  index  [FLI]  and
teatoTest®).  The  controlled  attenuation  parameter  (CAP)

nd  hepatic  magnetic  resonance  spectroscopy  (1H-MRS)  are
dditional  options,  but  they  are  less  accessible  and  have  a
igher  cost.14 They  will  be  discussed  in  more  detail  further
head.

s
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4.  Nonalcoholic  steatohepatitis  (NASH)  is  the  name
iven  to  the  progression  of  steatosis  not  associated  with
lcohol  ingestion  or  other  causes  of  secondary  steatosis.
iopsy  reveals  inflammation  and  ballooning  degeneration
f  hepatocytes  and  there  can  be  fibrosis.

Level  of  agreement:  in  complete  agreement,  91.17%;  in
artial  agreement,  8.82%.

From  clinical,  biochemical,  or  imaging  study  perspec-
ives,  it  is  not  possible  to  distinguish  NASH  from  simple
teatosis.  Even  though  there  are  biochemical  markers  for
nflammation  and  fibrosis,  they  are  not  superior  to  liver
iopsy,  which  is  essential  for  diagnosis.15

Some  cases  of  NASH  can  be  reversed  if  good  metabolic
ontrol  is  achieved,  especially  through  diet  and  exercise  and
ccasionally  with  certain  medications.  In  other  cases,  the
isease  can  progress  to  an  increase  in  fibrosis,  in  which  case
rognosis  is  poor,  because  it  can  lead  to  cirrhosis.16

5.  Nonobese  NAFLD  refers  to  the  presence  of  steatosis
n  more  than  5%  of  the  liver  parenchyma,  with  or  without
teatohepatitis,  in  individuals  that  have  a  body  mass  index
BMI)  under  25  kg/m2 and  do  not  drink  a  significant  amount
f  alcohol  or  present  with  any  other  cause  of  secondary
teatosis.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
artial  agreement,  2.94%.

Obesity  is  the  clinical  phenotype  commonly  associated
ith  NAFLD  and  the  rest  of  the  comorbidities  of  MetS.  How-
ver,  nonobese  patients  can  also  develop  NAFLD  and  the
revalence  range  for  those  patients  is  3  to  30%.9

The  cutoff  point  for  determining  overweight  or  obesity
aries  between  different  populations.  In  Western  countries,
onobese  NAFLD  is  characterized  by  a  BMI  under  25  kg/mý
9),  whereas  a  BMI  <  23  kg/my  is  the  cutoff  point  in  some
sian  countries,  and  a  growing  number  of  cases  have  been
eported.17

The  prevalence  of  MetS  is  lower  in  the  group  of  patients
ith  nonobese  NAFLD,  compared  with  obese  NAFLD  patients,
ut  insulin  resistance  and/or  dyslipidemia  tend  to  be
ommon.18

6.  NAFLD-related  cirrhosis  is  an  advanced  disease  stage
haracterized  by  the  development  of  fibrosis  that  dam-
ges  the  functional  architecture  of  the  liver.  It  occurs  in
atients  with  one  or  more  components  of  MetS  that  have
ot  been  exposed  to  damage  by  alcohol,  drugs,  viruses,
r  other  recognizable  hepatotoxic  agents.

Level  of  agreement:  in  complete  agreement,  91.17%;  in
artial  agreement,  5.88%; uncertain,  2.94%.

NASH  represents  a  greater  risk  for  progression  to  fibrosis
nd  is  the  main  risk  factor  associated  with  progression  to  cir-
hosis  and  death  due  to  liver-related  causes.  Approximately
0.75%  (95%  CI:  34.69-47.13)  of  the  patients  with  NASH  can
resent  with  liver  fibrosis  progression,  with  an  average  rate
f  annual  progression  from  one  stage  to  another  of  0.09%  (IC
5%  CI:  0.06-0.12).  In  other  words,  it  would  take  10  years,
n  average,  to  progress  from  one  stage  of  liver  fibrosis  to
nother.19
Studies  on  patients  with  cryptogenic  cirrhosis  have
hown  that  more  than  60%  have  components  of  MetS,  the
ame  as  occurs  in  patients  with  NAFLD,  and  that  MetS
s  much  more  frequent  in  cryptogenic  cirrhosis  than  in
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patients  with  cirrhosis  due  to  other  causes,  such  as  viruses
or  autoimmunity.20,21 ln  addition,  the  prevalence  of  NASH
in  patients  that  underwent  a  liver  transplant  due  to  cryp-
togenic  cirrhosis  is  very  high,22 leading  to  the  supposition
that  most  likely  a  large  percentage  of  the  patients  with
cryptogenic  cirrhosis  originally  presented  with  NAFLD
that  progressed  to  cirrhosis.  Unfortunately,  once  cirrhosis
presents,  it  is  difficult  to  histologically  confirm  whether  the
cause  is  related  or  not  to  NAFLD.

In  2004,  a  Mexican  study  on  the  main  causes  of  cirrhosis
placed  cryptogenic  cirrhosis  in  third  place,  after  alcoholic
cirrhosis  and  disease  due  to  the  hepatitis  C  virus.  Thus,  the
possibility  that  an  important  number  of  Mexican  patients
originally  diagnosed  with  cirrhosis  of  cryptogenic  origin,
were  actually  cases  of  cirrhosis  secondary  to  NAFLD.23 There
is  an  increasing  trend  of  cases  of  cirrhosis  secondary  to
NAFLD  worldwide.24

7.  Hepatocellular  carcinoma  due  to  nonalcoholic  fatty
liver  disease  is  a  complication  characterized  by  the
development  of  malignant  neoplasia  originating  in  the
hepatocytes  in  patients  with  nonalcoholic  steatohepati-
tis,  and  it  is  not  necessarily  preceded  by  cirrhosis  of  the
liver.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
partial  agreement,  5.88%.

The  development  of  HCC  in  patients  with  NAFLD  is  asso-
ciated  with  older  age,  obesity,  DM2,  the  PNPLA3  I148  M
polymorphism,  poor  dietary  habits,  and  certain  drugs.25,26

The  annual  incidence  of  HCC  in  patients  with  NAFLD  is
estimated  at  0.44  per  1,000  person  years,  whereas  it  is
estimated  at  5.29  per  1,000  person  years  in  patients  with
NASH.19 An  annual  9%  increase  in  the  number  of  HCC  cases
attributed  to  NAFLD  between  2004  and  2009  was  reported
in  a  recent  study.  Those  patients  had  a  lower  survival  rate,
more  cardiovascular  events,  and  more  probability  of  death
related  to  liver  cancer  than  the  patients  with  no  NAFLD.27

HCC  can  present  in  patients  with  NAFLD  in  the  absence  of
fibrosis  or  cirrhosis.28,29

8.  The  prevalence  of  nonalcoholic  fatty  liver  disease  is
variable  due  to  ethnic  diversity  and  the  different  diag-
nostic  methods  utilized.  One-third  of  the  total  world
population  is  estimated  to  be  affected.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
partial  agreement,  2.94%.

NAFLD  is  the  most  frequent  chronic  liver  disease  world-
wide,  and  its  prevalence  in  the  general  population  is
estimated  at  17  to  46%,  with  certain  differences  depend-
ing  on  the  variables  of  diagnostic  method  utilized,  age,  sex,
and  ethnic  origin  of  the  groups  studied.

The  disease  has  been  observed  more  frequently  in  the
male  sex,  in  persons  above  50  years  of  age,  and  in  the  pop-
ulation  of  Mexican  origin.30

There  are  few  reports  on  the  incidence  of  NAFLD.  The
figure  of  20-86/1,000  person  years  based  on  elevated  liver
enzymes  and/or  US  and  of  34/1,000  per  year  by  1H-RMS  have
been  estimated.14

The  authors  of  a  study  on  a  Mexican  population  of  persons
with  private  health  insurance  that  had  a  medical  check-up

reported  a  14.4%  prevalence  of  hepatic  steatosis,31 and  in
a  recent  study  on  volunteers  recruited  from  the  Internet,
signs  of  steatosis  were  found  in  62.9%  of  the  participants.32

The  diagnostic  method  utilized  in  those  two  studies  was  US.
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9.  NAFLD  is  the  manifestation  of  MetS  at  the  hepatic
evel  and  the  risk  for  its  development  is  higher  in  patients
ith  more  components  of  the  syndrome.  Obesity  is  the
ost  common,  followed  by  DM2  and  dyslipidemia.  Other

nown  risk  factors  are  male  sex,  advanced  age,  and  the
NPLA3  polymorphism  in  the  Mexican  population.

Level  of  agreement:  in  complete  agreement,  91.17%;  in
artial  agreement,  8.82%.

The  prevalence  of  NAFLD  increases  with  the  augmented
revalence  of  MetS  components,  especially  obesity.  In  fact,
ome  authors  consider  NAFLD  to  be  another  component  of
etS.14

There  is  a  direct  relation  between  BMI,  the  grade  of
teatosis,  and  the  severity  of  the  hepatic  lesion.  It  appears
hat  fat  distribution  at  the  visceral  level  is  more  impor-
ant  than  the  amount  of  total  body  fat  for  determining  liver
amage.33

In  patients  with  morbid  obesity  that  have  undergone
ariatric  surgery,  the  prevalence  of  NAFLD  can  exceed  90%
nd  more  than  5%  of  those  patients  can  present  with  unex-
ected  cirrhosis.14 In  Mexico,  the  prevalence  of  NAFLD  is  82%
n  obese  patients  that  have  undergone  bariatric  surgery,34

6%  in  obese  women,35 and  in  18.5%  of  diabetic  patients,
ASH  has  been  confirmed  by  biopsy.36

High  levels  of  triglycerides  and  low  levels  of  HDL  are
uite  common  in  NAFLD,  with  a  prevalence  up  to  50%.  Obe-
ity,  DM2,  and  insulin  resistance  are  the  main  metabolic  risk
actors  for  developing  NAFLD.14

atural History and Pathophysiology

oordinator:  Dr.  Norberto  Chávez  Tapia
Participants:  Dr.  Ylse  Gutiérrez  Grobe,  Dr.  Fátima  Higuera

e  la  Tijera,  Dr.  Nahúm  Méndez  Sánchez,  Dr.  Francisco
osques  Padilla

10. Patients  with  NAFLD  present  with  an  increase  in
eneral  mortality  and  mortality  related  to  cardiovascular
iseases  and  liver  diseases.  They  also  have  a  higher  inci-
ence  of  malignant  neoplasias,  including  HCC  (even  in  the
bsence  of  liver  cirrhosis),  and  the  risk  for  DM2.

Level  of  agreement:  in  complete  agreement,  100%.
In  the  cohort  study  that  presently  has  the  largest  number

f  patients  with  NAFLD  diagnosed  by  biopsy  and  the  longest
ollow-up  with  a  mean  of  20  years  (range:  0  to  40  years),  the
resence  of  NASH  did  not  increase  general  mortality  or  liver
isease  mortality.  However,  the  severity  of  fibrosis  was  a
etermining  factor,  related  to  a  shorter  time  for  developing
ecompensated  liver  disease  (22  to  26  years  in  F0-F1,  9.3
ears  in  F2,  2.3  years  in  F3,  and  0.9  years  in  F4).37

Patients  with  NAFLD  present  with  alterations  in  cardiac
emodeling,  manifested  by  an  increase  in  the  mass  index
f  the  left  ventricle,  the  diameter  of  the  left  ventricle  at
he  end  of  the  diastole,  and  the  left  atrial  volume  index.
he  presence  of  steatosis,  as  well  as  that  of  fibrosis,  in
atients  with  NAFLD,  has  been  correlated  with  diastolic  dys-
unction  and  the  deterioration  in  glucose  uptake  by  the
yocardium.38,39 The  cardiac  morphologic  and  functional
lterations  are  more  important,  the  more  severe  the  liver
brosis.40 The  presence  of  advanced  fibrosis  is  the  most  sig-
ificant  predictor  related  to  an  increase  in  cardiovascular
eath  in  those  patients.41
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4  

In  the  study  by  Allen  et  al.,42 the  10-year  general  mor-
ality  rate  was  greater  in  patients  diagnosed  with  NAFLD
19.2%)  than  in  the  controls  (7.6%;  p  <  0.0001).  The  relative
isk  for  death  associated  with  the  presence  of  NAFLD  was
.16  (95%  CI:  1.41-3.31).  In  addition,  NAFLD  was  an  indepen-
ent  risk  factor  associated  with  the  development  of  other
etabolic  comorbidities  and  cardiovascular  events.
In  another  study  that  included  4,406  cases  of  HCC,

ts  annual  incidence  was  0.4/1,000.  The  presence  of
AFLD/NASH  was  the  most  frequent  etiologic  factor  for  the
evelopment  of  HCC,  followed  by  DM2,  and  then  chronic
nfection  due  to  the  hepatitis  C  virus  (59,  36,  and  22%,
espectively).43

HCC  usually  occurs  in  patients  with  cirrhosis  but  can
evelop  in  its  absence.  A  study  on  1,221  patients  with  HCC
ith  no  cirrhosis  showed  that  the  most  frequently  associated

actors  were  female  sex  and  NAFLD.  HCC  with  no  underly-
ng  cirrhosis  was  more  frequently  unifocal,  but  larger,  when
ompared  with  HCC  developed  in  patients  with  cirrhosis.
he  possibility  of  resection  and  survival  was  comparatively
etter  in  the  patients  with  cirrhosis,44 although  the  risk  for
ecurrence  of  HCC  was  also  greater.45

The  presence  of  NAFLD  in  US  imaging,  as  well  as  altered
iver  enzymes,  are  predictive  factors  for  the  development
f  DM2  and  MetS,  regardless  of  age  and  BMI.46,47 The  risk  for
eveloping  DM2  in  patients  with  NAFLD  affects  both  sexes,
ut  women  are  at  greater  risk:  4.8  (95%  CI:  3-7.8)  in  men
nd  14.5  (95%  CI:  7-30.1)  in  women.48 In  another  prospec-
ive  study,  with  a  5-year  follow-up,  the  incidence  of  DM2
nd  prediabetes  was  higher  in  patients  with  NAFLD  than  in
atients  without  NAFLD,  registered  at  20.6  and  51.6  per
,000  person  years,  versus  4.9  and  29.2  per  1,000  person
ears,  respectively.  However,  in  the  adjusted  multivariate
odel,  the  presence  of  NAFLD  was  only  related  as  a pre-
ictive  factor  for  later  DM  development  (HR  4.5;  IC  95%  CI:
.9-10.7,  p  <  0.001).49

11.  The  presence  of  NAFLD  in  pediatric-aged  indi-
iduals  is  associated  with  the  development  of  DM2  and
besity  in  adulthood.

Level  of  agreement:  in  complete  agreement,  100%.
There  are  few  epidemiologic  studies  that  have  evaluated

he  natural  history  of  NAFLD  in  pediatric  patients,  but  it  is
nown  that  adolescents  that  present  with  NAFLD  have  higher
asting  glucose  values  and  deterioration  of  insulin  sensitiv-
ty,  compared  with  controls.50 In  a  study  that  included  66
hildren  with  NAFLD,  at  diagnosis,  55  of  them  (83%)  had  at
east  one  feature  of  MetS,  such  as  obesity,  hypertension,  dys-
ipidemia,  or  hyperglycemia.  Four  children  developed  DM2  4
o  11  years  later.  Four  out  of  5  patients  that  had  a  baseline
iver  biopsy  and  follow-up  of  a  mean  41.4  ±  28.8  months,  had
brosis  stage  progression.  Two  children  died  and  2  under-
ent  liver  transplantation  due  to  decompensated  cirrhosis.
he  2  transplanted  patients  had  post-transplantation  recur-
ence  of  NAFLD.  Transplant-free  survival  was  lower  in  the
hildren  with  NAFLD,  compared  with  the  general  population
nd  paired  by  age  and  sex  (p  <  0.00001).51 In  another  lon-
itudinal  study  on  children  with  NAFLD,  30%  of  the  patients
eveloped  DM2  in  their  youth  and  78%  remained  obese.52 At

wo  years  of  follow-up,  10%  of  the  children  with  NASH  devel-
ped  DM2.  Obese  children  have  also  been  observed  to  have

 higher  risk  for  developing  HCC  in  adulthood.53

t
t
t
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12.  The  quantity  of  intrahepatic  fat  in  patients  with
AFLD  can  vary,  depending  on  the  change  in  the  abdom-

nal  perimeter,  characteristics  of  diet,  physical  activity,
nd  control  of  metabolic  comorbidities.

Level  of  agreement:  in  complete  agreement,  97.05%;
ncertain,  2.94%.

The  combination  of  diet  plus  exercise  is  more  effective
han  diet,  alone,  for  reducing  intrahepatic  triglycerides,
ccording  to  the  findings  of  a  systematic  review.54

Both  moderate  aerobic  exercise  and  intense  exercise  per-
ormed  consistently  for  a minimum  period  of  6  to12  months
re  effective  strategies  for  reducing  the  intrahepatic  triglyc-
ride  content  and  the  amount  of  abdominal  fat,  as  well  as  for
mproving  blood  pressure  values.55---60 An  exercise  interven-
ion  in  patients  with  overweight  and  NAFLD  was  evaluated
n  a  meta-analysis.  It  included  21  randomized  controlled  tri-
ls,  with  a  total  of  1,530  participants.  The  studies  with  an
xercise  intervention  that  included  a total  workload  in  the
xercise  program  >  10,000  kcal  showed  significant  improve-
ent  in  intrahepatic  fat  content  (−3.46%  [95%  CI:  −  5.20

o  −  1.73%],  p  <  0.0001,  I2 =  73%;  effect  size  [SMD]:  −  1.77
95%  CI:  −  3.11  to  −  0.42],  p  =  0.01,  I2 =  77%).61

The  quantity  and  quality  of  the  diet  and  the  type  of
utrients  ingested  have  also  been  shown  to  influence  the
evelopment  of  NAFLD  and  the  amount  of  intrahepatic
at.62 The  presence  of  NAFLD  is  related  to  the  consump-
ion  of  hypercaloric  diets  and  the  high  content  of  saturated
atty  acids  and  polyunsaturated  fatty  acids.63 The  hepatic
at  fraction  and  the  intrahepatic  content  of  lipids,  deter-
ined  by  1H-MRS,  are  associated  with  the  total  energy

r  caloric  intake  and  the  total  fat  intake.64 Diets  with
 high  carbohydrate  content  are  also  related  to  greater
ntrahepatic  fat  content,  because  carbohydrates  promote
ipogenesis  through  the  activation  of  transcription  factors,
uch  as  the  ‘‘carbohydrate-responsive  element-binding  pro-
ein  (ChREBP)  and  the  ‘‘sterol-regulatory  element-binding
rotein-1c  (SREBP-1c).65 Other  sugars,  such  as  sucrose
nd  fructose,  are  also  associated  with  greater  intrahep-
tic  fat  content.66---68 In  contrast,  isocaloric  diets  with  a
igh  protein  content,  rich  in  methionine  and  branched-
hain  amino  acids,  are  associated  with  a  decrease  in
ntrahepatic  fat  content.69 Low-carbohydrate  diets  are
ssociated  with  reduced  intrahepatic  fat  in  patients
ith  NAFLD  (at  up  to  −  11.53%  [95%  CI:  −  18.1  to  −  4.96];

2 =  83.2%).70

The  intrahepatic  triglyceride  content  is  related  to  dif-
erent  metabolic  alterations.  In  a  study  that  included  352
atients  with  NAFLD,  Bril  et  al.62 demonstrated  that  hepatic
nsulin  sensitivity  was  affected  at  an  early  stage  when  intra-
epatic  fat  was  ∼1.5%.  Skeletal  muscle  insulin  sensitivity
as  also  impaired  early  on  in  patients  with  NAFLD.  When

he  hepatic  triglyceride  content  reached  ∼6  ±  2%,  other
lterations,  such  as  hypertriglyceridemia  and  a  low  HDL
holesterol  profile,  were  also  relevant.  The  worsening  of
dipose  tissue  insulin  sensitivity  was  the  most  significant
lteration,  with  continuous  and  progressive  deterioration
hat  directly  correlated  with  the  increase  in  intrahepatic
at  content  (r  =  −  0.38;  p  <  0.001).  Those  findings  confirm

he  close  association  between  insulin  resistance  in  adipose
issue  and  the  theory  of  lipotoxicity  as  a  factor  that  regulates
he  deposit  of  fat  in  the  liver  parenchyma.
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The  Mexican  consensus  on  nonalcoholic  fatty  liver  disease  

In  diabetic  patients  with  NAFLD,  glycemic  control  signifi-
cantly  reduces  intrahepatic  lipid  content,  regardless  of  the
hypoglycemic  agent  indicated  for  diabetes  control.63,71---74

13.  Fibrosis  progression  in  patients  with  NAFLD  is  influ-
enced  in  a  dose-response  manner  by  MetS  components.

Level  of  agreement:  in  complete  agreement,  85.29%;  in
partial  agreement,  11.76%; uncertain,  2.94%.

The  association  between  NAFLD  and  MetS  has  been
reported  in  numerous  studies.  The  risk  for  NAFLD  signifi-
cantly  increases  in  accordance  with  the  number  of  MetS
components.  Patients  with  only  one  component  have  a  3.6-
fold  greater  risk  for  presenting  with  NAFLD,  compared  with
patients  with  no  components  (HR:  3.64;  95%  CI:  1.5-8.88%).75

In  relation  to  fibrosis,  previous  studies  have  shown  that
patients  with  MetS  have  higher  fibrosis  scores  than  patients
that  do  not  present  with  the  syndrome  (3.3  vs  1.6,  p  =  0.01).
There  is  a  significant  increase  in  fibrosis  in  relation  to  the
number  of  MetS  components  (p  =  0.014).76

14.  The  prognosis  of  patients  with  NAFLD  is  deter-
mined  by  the  grade  of  fibrosis.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
partial  agreement,  2.94%.

According  to  different  population  studies,  long-term
prognosis  of  patients  with  NAFLD  is  not  the  same  throughout
the  disease  spectrum,  given  that  patients  with  a  minimum
of  steatosis  and  no  other  histologic  liver  injury  alterations
have  been  reported  to  present  with  a  more  benign  disease
course.77 Angulo  et  al.78 followed  619  patients  for  a  mean
of  12.6  years  and  observed  that  fibrosis,  from  early  disease
stages,  was  the  only  histologic  variable  independently  asso-
ciated  with  mortality  and  liver  transplantation.  According
to  their  results,  the  accumulated  risk  for  mortality  or  liver
transplant  was  29.8%  in  grade  1  fibrosis,  42.3%  in  grade  2,
50.9%  in  grade  3,  and  77.8%  in  grade  4.  They  also  observed
that  fibrosis,  regardless  of  the  diagnosis  of  NASH,  was  asso-
ciated  with  higher  mortality  and  events  related  to  liver
disease.

15.  In  patients  with  NAFLD,  the  advance  from  one  stage
of  fibrosis  to  another  can  occur  within  a  time  interval  of
one  to  two  decades.

Level  of  agreement:  in  complete  agreement,  79.41%;  in
partial  agreement,  14.70%; uncertain,  5.88%.

In  the  recent  meta-analysis  by  Singh  et  al.79 focused
on  estimating  the  fibrosis  progression  rate  in  patients  with
NAFLD  and  NASH,  they  showed  that  up  to  36.1%  of  the
patients  had  progressive  fibrosis.  They  also  observed  that
the  annual  fibrosis  progression  rate  in  patients  with  NAFLD
that  had  stage  0  fibrosis  at  the  baseline  was  0.07  stages
(95%  CI:  0.02-0.11).  They  found  that  mean  progression  of
a  stage  occurred  in  approximately  14.3  years  (95%  CI:  9.1-
50.0).  About  20%  of  the  subgroup  that  developed  fibrosis  had
rapid  fibrosis,  progressing  from  stage  F0  to  advanced  fibrosis
in  a  mean  of  5.9  years.

16.  A  decrease  in  life-expectancy  and  quality  of  life
is  estimated  for  the  adult  and  pediatric  populations  with
NAFLD.

Level  of  agreement:  in  complete  agreement,  85.29%;  in
partial  agreement,  14.70%.
In  studies  conducted  on  the  general  population,  the
prevalence  of  NAFLD  in  children  was  7.6%  (95%  CI:  5.5-
10.3%)80 and  2.6  to  3.2%  in  adolescents.81 In  a  follow-up
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tudy  at  20  years,  with  a  total  of  409.6  person  years  of
ollow-up,  conducted  on  66  children  with  NAFLD,  4  patients
ad  fibrosis  progression:  2  of  them  required  liver  transplan-
ation  and  2  of  them  died.  Upon  comparing  the  NAFLD  cohort
ith  the  general  population  of  the  same  age  and  sex,  there
as  a significantly  higher  number  of  progression  events  in

he  patients  with  NAFLD,  with  a  standardized  mortality  rate
f  13.6  (95%  CI:  3.8-34.8).51

Long-term  population  studies  have  shown  that  the  mor-
ality  rate  and  associated  morbidity  increase  in  adult
atients  that  progress  to  NASH.  In  a  cohort  of  256  Swedish
atients  followed  for  28  years,  the  mortality  rate  was  40%
n  patients  diagnosed  with  NAFLD.82 On  the  other  hand,  at

 mean  12.3  years  of  follow-up,  Angulo  et  al.78 reported
hat  deaths  caused  by  complications  of  cirrhosis,  HCC,  or
iver  transplant  occurred  in  9.3%  of  the  619  patients  with
AFLD.

17.  In  NAFLD,  the  inflammatory  and  fibrogenic
esponse  is  regulated  by  endocrine  mechanisms,  pri-
arily  insulin  resistance,  but  it  is  also  determined  by

mmunologic  and  endothelial  mechanisms,  sex  hormones,
ndotoxemia,  and  genetic  variability.

Level  of  agreement:  in  complete  agreement,  88.23%;  in
artial  agreement,  5.88%; uncertain,  5.88%.

Through  the  search  for  genetic  targets  that  explain
AFLD,  the  type  I  collagen  alpha-1,  sex  hormone-binding
lobulin,  and  amyloid-beta  precursor  protein  genes  have
een  found  to  participate  in  the  development  of  the
isease.83 In  the  Mexican  population,  the  PNPLA3  gene  is  the
ost  widely  reported  in  association  with  NAFLD.84 Neverthe-

ess,  the  need  for  local  validations  should  be  considered,  as
ell  as  determining  the  impact  of  genetic  variants  on  the
evelopment  of  NAFLD.

Even  though  insulin  resistance  determines  the  mech-
nisms  that  favor  the  accumulation  of  fat  inside  the
epatocyte,  local  and  systemic  responses  also  have  an
nfluence,85 in  addition  to  the  immunologic  response  caused
y  an  alteration  in  the  balance  of  cytokines  produced  by
h17  cells  and  regulatory  T  cells.86 Sex  hormones  have
een  shown  to  influence  the  inflammatory  response  and
he  endotoxin-induced  inflammatory  response,  through  the
odification  of  physical  activity.87

18.  The  cardiovascular  alterations  observed  in  NAFLD
re  partially  determined  by  the  response  of  the  liver  to
he  presence  of  fat,  to  inflammatory  activity,  and  to  the
brogenic  response.

Level  of  agreement:  in  complete  agreement,  85.29%;  in
artial  agreement,  8.82%; uncertain,  5.88%.

It  is  clear  that  body  weight,  physical  activity,  and  dietary
haracteristics  can  be  risk  factors  per  se  for  the  devel-
pment  of  cardiovascular  disease.  Said  risk  has  classically
een  related  to  the  increase  in  adiposity,  particularly  vis-
eral  adiposity,  and  to  humoral  mechanisms  in  the  adipose
issue.88 However,  there  is  also  a  hepatic  collaboration  in
ubjects  with  NAFLD,89 which  multiplies  the  cardiovascular
isks  already  described  in  those  patients,  and  it  is  related
o  disease  severity.  NAFLD  can  cause  structural  alterations
n  the  high-density  lipoproteins  that  negatively  affect  their

unctions,90 confirming  that  alterations  at  the  hepatic  level
lay  an  independent  role  in  the  development  of  cardiovas-
ular  disease.
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19.  Lipotoxicity  participates  in  the  inflammatory  and
brogenic  response  that  is  dependent  on  the  hepatocyte
nd  other  cells  residing  in  the  liver  (e.g.,  Kupffer  cells
nd  stellate  cells).

Level  of  agreement:  in  complete  agreement,  97.05%;  in
artial  agreement,  2.94%.

Fatty  acids  in  the  cells  residing  in  the  liver  have  an
mpact  at  different  levels.  One  of  the  most  important
ffects  is  the  production  of  reactive  oxygen  species  that
romote  liver  damage  through  apoptosis.  With  the  addition
f  inflammatory  cytokine  production  by  the  Kupffer  cells
nd  hepatocytes,  the  stellate  cells  are  activated,  promoting
brin  formation.  Finally,  the  fatty  acids  can  cause  cytokine
roduction  that  favors  fibrogenesis,  not  only  by  the  stellate
ells,  but  also  by  the  Kupffer  cells  and  hepatocytes.91---94

linical manifestations and involvement of
ther organs

oordinator:  Dr.  Graciela  Castro  Narro
Participants:  Dr.  Rafael  Trejo  Estrada,  Dr.  Diego  García

ompeán,  Dr.  Carlos  Aguilar  Salinas,  Dr.  David  Kershenobich
talnikowits,  Dr.  José  Antonio  Velarde-Ruiz  Velasco

20.  The  presence  of  MetS  should  be  investigated  in
atients  with  NAFLD  and  the  presence  of  NAFLD  should
e  investigated  in  patients  with  MetS.

Level  of  agreement:  in  complete  agreement,  88.23%;  in
artial  agreement,  11.76%.

Evidence  supports  the  common  pathogenic  mechanisms
or  NAFLD  and  MetS  that  are  associated  with  the  develop-
ent  of  DM2,  cardiovascular  disease,  and  severe  forms  of

iver  disease,  including  cirrhosis  and  HCC.
The  first  accepted  opinion  maintained  that  NAFLD  was

imply  ‘‘the  hepatic  manifestation  of  MetS’’.  Current  evi-
ence  supports  the  idea  that  NAFLD  can  appear  as  part  of

 series  of  biologic  events,  culminating  in  the  development
f  MetS  or  its  clinical  characteristics,  particularly  DM2.  That
ew  paradigm  is  clinically  relevant  and  implies  that  NAFLD
an  be  a  pathogenic  determinant  of  MetS  and  that  treating
AFLD  is  also  an  important  way  to  prevent  the  development
f  MetS  and  its  associated  cardiometabolic  complications.95

In  a  case  series  of  304  patients  with  NAFLD,96 the  authors
ound  that  the  prevalence  of  MetS  in  patients  with  NAFLD
ncreased  when  there  was  a  higher  BMI.  That  increase  went
rom  18%  in  patients  with  nonobese  NAFLD  to  67%  in  obese
atients  with  NAFLD.  In  addition,  the  presence  of  MetS  was
ssociated  with  a  greater  risk  for  NASH  and  severe  fibrosis.

 total  of  88%  of  the  patients  with  NASH  met  the  criteria
or  MetS,  compared  with  53%  of  the  patients  with  simple
teatosis.

According  to  data  from  the  NASH  Clinical  Research
etwork,  MetS  confers  a  40%  increase  in  the  risk  for
istologically-confirmed  NASH,  and  the  highest  values  in  the
AFLD  Activity  Score  (NAS)  are  associated  with  higher  levels
f  alanine  aminotransferase  (ALT)  and  aspartate  aminotrans-
erase  (AST),  whereas  the  diagnosis  of  NASH  is  associated
ith  characteristics  of  MetS.97
In  a  recent  meta-analysis  (2016),  117,020  patients  from
0  studies  were  analyzed  and  the  conclusion  was  that
AFLD,  diagnosed  through  liver  enzyme  determination  or
ltrasonography,  significantly  increased  the  risk  for  DM2  and
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R.  Bernal-Reyes  et  al.

etS  in  a  mean  follow-up  period  of  5  years,  with  a  rela-
ive  risk  of  1.80  for  ALT  (last  vs  first  quartile  or  quintile),
.98  for  gamma  glutamyl  transferase  (GGT),  and  3.22  for
chography.98 Kwon  et  al.99 reported  a  stronger  association
or  MetS  and  NAFLD  in  nonobese  patients  with  NAFLD  than
n  obese  patients  with  the  disease.  Patients  with  nonobese
AFLD  had  higher  adjusted  prevalence  rates  for  certain  MetS
omponents  (elevated  triglycerides  in  both  sexes  and  high
lood  pressure,  altered  fasting  glucose,  and  high-density
ipoprotein  [HDL]  cholesterol  in  women)  than  the  obese
atients  with  NAFLD.

Finally,  not  only  are  MetS  characteristics  highly  prevalent
n  patients  with  NAFLD,  but  also  the  risk  for  NAFLD  and  its
everity  increase  with  the  number  of  MetS  components.

21.  Insulin  resistance  and  abnormal  body  fat  distribu-
ion  are  common  in  patients  with  NAFLD.

Level  of  agreement:  in  complete  agreement,  82.35%;  in
artial  agreement,  14.70%; uncertain,  2.94%.

Obesity  is  related  to  a  greater  risk  for  metabolic  diseases,
uch  as  insulin  resistance,  DM2,  dyslipidemia,  and  NAFLD.100

epatic  steatosis  is  a  consequence  of  the  alteration  of  lipid
etabolism  in  the  liver.  The  main  contributing  factors  are

epatic  insulin  resistance  and  the  greater  affluence  of  free
atty  acids  in  the  liver.  The  pathophysiology  of  steatohep-
titis  points  to  the  original  two-hit  hypothesis,  in  which  a
rst  hit,  such  as  insulin  resistance,  results  in  hepatic  steato-
is,  and  a  second  hit,  such  as  oxidative  stress,  results  in  the
evelopment  of  steatohepatitis.101,102

The  multiple-hit  theory  has  recently  been  proposed  to
xplain  the  pathophysiology  of  NAFLD.  Insulin  resistance
s  one  of  the  key  factors  in  the  development  of  steato-
is/steatohepatitis,  and  results  in  increased  de  novo  hepatic
ipogenesis  and  the  inhibition  of  adipose  tissue  lipolysis,  with
he  consequent  increase  in  the  flow  of  fatty  acids  to  the
iver.  Insulin  resistance  also  promotes  adipose  tissue  dys-
unction,  with  the  resulting  altered  production  and  secretion
f  adipokines  and  inflammatory  cytokines.103,104

Insulin  resistance  is  a  cardinal  characteristic  of  NAFLD
nd  is  more  prevalent  in  steatohepatitis  than  in  simple
teatosis.105 We  know  that  it  plays  an  important  part  in  the
athogenesis  of  NAFLD.106

In  addition,  adipose  tissue  dysfunction  is  known  to  have
n  essential  role  in  the  development  of  metabolic  disor-
ers,  such  as  insulin  resistance  and  NAFLD.  In  patients  with
AFLD,  body  fat  distribution  is  a more  important  factor
han  the  total  amount  of  fat.  Persons  with  excess  visceral
dipose  tissue  or  abdominal  obesity  are  at  greater  risk  of
aving  MetS  components  than  persons  whose  subcutaneous
at  is  predominantly  in  the  lower  part  of  the  body.  Fur-
hermore,  lean  patients  that  present  with  steatohepatitis
enerally  have  abdominal  obesity  or  more  visceral  adipose
issue.107,108 The  area  of  visceral  adipose  tissue  is  increased
n  patients  with  NAFLD  (with  and  without  significant  fibro-
is)  and  is  independently  associated  with  a  greater  risk  for
teatohepatitis.33

In  another  cohort  study  that  included  2,017  subjects  and
 median  follow-up  period  of  4.4  years,  the  area  of  visceral
dipose  tissue  was  related  to  a  higher  incidence  of  NAFLD,

ith  a  HR  of  1.36  (95%  CI:  1.16-1.59).  In  contrast,  larger
reas  of  subcutaneous  adipose  tissue  were  longitudinally
ssociated  with  NAFLD  regression.  Those  data  indicate  that
ertain  types  of  body  fat  are  risk  factors  for  NAFLD  (visceral
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The  Mexican  consensus  on  nonalcoholic  fatty  liver  disease  

adipose  tissue),  whereas  other  types  can  reduce  the  risk  for
NAFLD  (subcutaneous  adipose  tissue).109

22.  NAFLD  is  a  risk  factor  for  HCC  that  can  also  appear
in  the  absence  of  cirrhosis  and  the  presence  of  the
PNPLA3  gene.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
partial  agreement,  2.94%.

The  development  of  HCC  complicates  chronic  liver  dis-
ease.  Epidemiologic  studies  have  shown  the  association
of  DM2  and  obesity  with  an  increased  risk  for  developing
HCC.110 The  appearance  of  HCC  has  also  been  reported  in
NAFLD  and  cryptogenic  cirrhosis.27

In  the  United  Kingdom,  HCC-related  mortality  rose  1.8-
fold  over  a  10-year  period  (from  2.0  to  3.7  per  100,000).  In  a
study  that  evaluated  the  demographics  of  patients  referred
for  cancer  in  England,  a  2  to  3-fold  increase  was  shown  in
the  referral  of  patients  with  HCC  associated  with  hepatitis
C,  alcoholic  hepatopathy,  or  the  absence  of  chronic  liver
disease,  but  a  10-fold  increase  was  demonstrated  in  HCC
associated  with  NAFLD.110

NAFLD  is  the  third  cause  of  HCC  in  the  United  States  and
the  second  most  frequent  indication  for  HCC-related  liver
transplantation.111 The  incidence  of  HCC  associated  with
NAFLD  is  estimated  to  increase  at  an  annual  rate  of  9%.27

At  the  time  of  diagnosis,  patients  with  NAFLD-associated
HCC  are  older  and  have  extrahepatic  comorbidities,  but  with
a  lower  frequency  of  cirrhosis,  when  compared  with  patients
that  have  HCC  that  is  not  associated  with  fatty  liver.  At  Vet-
erans  Hospitals,  up  to  13%  of  patients  with  HCC  do  not  have
cirrhosis.  NAFLD  is  recognized  as  an  independent  associated
factor.112

Patients  with  NAFLD-related  HCC  probably  die  more  fre-
quently  from  the  HCC,  with  respect  to  patients  with  cirrhosis
due  to  another  cause.  However,  in  the  study  from  the  United
Kingdom,  survival  of  those  patients  was  similar  to  that
of  patients  with  HCC  related  to  other  etiologies  and  was
attributed  to  significantly  higher  incidental  presentation  and
a  lower  prevalence  of  cirrhosis.110

Genetic  variation  and  environmental  factors  can  combine
to  determine  disease  progression  in  NAFLD.  The  PNPLA3  rs
738409  C  >G  gene  has  been  associated  with  a  higher  risk
for  progressive  steatohepatitis  and  fibrosis,  but  also  with
an  increased  risk  for  HCC.  In  a  recent  study,  the  PNPLA3
rs  738409  gene  was  determined  by  allelic  discrimination  in
100  European  Caucasians  with  NAFLD-associated  HCC  and
275  controls  with  histologic  characteristics  of  NAFLD  and  no
HCC.  The  genotypic  frequencies  were  significantly  different
between  the  cases  with  HCC  and  the  controls.  In  a  multi-
variate  analysis  adjusted  by  age,  sex,  diabetes,  BMI,  and
the  presence  of  cirrhosis,  being  a  carrier  of  the  minor  allele
(G)  of  rs  738409  conferred  an  added  risk  for  HCC.  Those
results  suggest  that  genotyping  could  provide  a  risk  stratifi-
cation  that  would  enable  HCC  surveillance  in  patients  with
NAFLD,  albeit  such  a  strategy  is  not  yet  considered  cost-
effective.113

23.  The  identification  of  cases  of  NAFLD  with  fibrosis
is  recommended,  especially  in  high-risk  patients  (age  >  40
years,  DM2,  MetS,  AST/ALT  >  1).
Level  of  agreement:  in  complete  agreement,  97.05%;  in
partial  agreement,  2.94%.

Fibrosis  is  the  most  important  histologic  characteristic
of  NAFLD  associated  with  the  risk  for  long-term  mortality.
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he  different  stages,  F2  to  F4,  are  independent  predictors
f  liver  disease-related  mortality.114

Elevated  BMI  and  waist  circumference  are  a  reflection  of
isceral  adiposity.  They  are  related  to  NAFLD  and  predict
ore  severe  disease,  especially  in  persons  of  advanced  age.
M2  is  related  to  the  progression  of  NAFLD,  the  development
f  steatohepatitis,  the  presence  of  advanced  fibrosis,  and
CC.115

Fatty  liver  accompanied  by  necro-inflammatory  changes
s  defined  by  the  NAS.  In  a  recent  study,  NAFLD-specific  death
as  determined  and  the  NAS  and  fibrosis  stage  were  eval-
ated  as  general  and  disease-specific  prognostic  mortality
arkers.  In  that  study,  data  from  229  patients  with  NAFLD
emonstrated  by  biopsy  were  evaluated  and  compared  with

 reference  population.  The  mean  follow-up  period  was  26
ears.  Mortality  was  higher  in  the  patients  with  NAFLD,  with
n  increased  risk  for  cardiovascular  disease,  HCC,  infectious
isease,  and  cirrhosis.  There  was  no  increase  in  the  general
ortality  rate  in  patients  with  F0-F2  stages  of  fibrosis,  but
ortality  was  higher  in  the  patients  with  F3  and  F4  stages,

egardless  of  the  NAS.114

24.  Patients  with  NASH  and  fibrosis  have  an  elevated
isk  for  cirrhosis  and  liver-related  mortality.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  5.88%.

In  general,  NAFLD  is  a  relatively  benign  disease,
ut  some  individuals  develop  hepatic  and  cardiovascular
omplications.  NAFLD  can  affect  from  17  to  46%  of  the  gen-
ral  population  and  NASH  can  affect  from  3  to  5%.  However,
p  to  30%  of  the  patients  with  NAFLD  can  have  NASH  at
he  time  of  NAFLD  detection.116 Patients  with  NASH  have
n  increased  risk  for  progression  to  liver  cirrhosis,  compared
ith  patients  without  NASH,  because  many  have  some  grade
f  fibrosis.  In  cases  of  NASH  with  isolated  inflammation,  pro-
ression  to  cirrhosis  is  approximately  5  to  18%,  whereas  the
resence  of  fibrosis  increases  that  progression  to  38%.79,117

ecent  evidence  from  prospective  cohort  studies  on  patients
ith  NAFLD  suggests  that  fibrosis  is  a more  reliable  predictor
f  chronic  liver  disease  than  inflammation,  alone.  A  cur-
ent  study  showed  that  a  NAS  >  4  (the  cutoff  point  used  for
efining  NASH  in  clinical  studies)  did  not  correlate  with  liver
isease-related  mortality.118 In  contrast,  another  prospec-
ive  study  on  209  patients  with  NAFLD  that  were  followed
or  12  years,  showed  that  advanced  fibrosis  was  the  only
istologic  lesion  independently  associated  with  liver-related
ortality.  In  that  study,  as  in  the  previous  one  described,  the
atients  with  a  NAS  >  4  with  no  significant  fibrosis  showed
o  increase  in  liver-related  mortality,  compared  with  the
eference  population.119

The  hepatic  complications  of  NAFLD  include  progressive
iver  disease,  cirrhosis,  and  HCC.  The  prevalence  of  liver
isease-related  mortality  (hepatic  encephalopathy,  ascites,
sophageal  variceal  bleeding,  and  hepatorenal  syndrome)
aries.  A  study  on  the  general  population,  conducted  in  the
nited  States  within  the  time  frame  of  1988  to  1994,  with

 cohort  of  4,083  patients  with  NAFLD  followed  up  to  2006,
ith  a  mean  follow-up  period  of  14.5  years,  showed  that
79  of  the  patients  had  died.  The  most  frequent  cause  of

eath  was  cardiovascular  disease  (37%),  followed  by  HCC
21%)  and  liver-related  disease  (2.4%).41 In  another  study
ith  a  follow-up  period  of  8  to  18.5  years,  liver-related
ortality  was  higher:  from  11  to  18%,  compared  with  2  and
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%  in  the  patients  that  did  not  present  with  NASH  or  fibro-
is,  respectively.120,121 Those  data  indicate  that  looking  for
brosis  in  patients  with  NAFLD  is  essential  for  estimating
rognosis  and  deciding  on  preventive  and  corrective  treat-
ent.
25.  In  the  case  of  cryptogenic  cirrhosis,  the  investi-

ation  of  MetS,  overweight,  and  obesity  is  recommended
ecause  they  can  correspond  to  NAFLD.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
artial  agreement,  2.94%.

Cryptogenic  cirrhosis  appears  to  have  a  causal  relation  to
AFLD.  In  a  study  conducted  in  Mexico,  it  was  the  cause  of
irrhosis  in  10.4%  of  the  patients.23 A  similar  prevalence  was
eported  in  a  study  carried  out  in  Japan.122 The  prevalence
f  cryptogenic  cirrhosis  can  vary  up  to  30%  in  relation  to  the
resence  of  risk  factors.

Histopathologically,  the  association  of  NAFLD  with  cryp-
ogenic  cirrhosis  has  not  been  easy  to  demonstrate,  given
hat  clear  signs  of  NASH  are  not  found  in  biopsies,  particu-
arly  in  cases  of  hepatic  steatosis,  resulting  in  cryptogenic
irrhosis  being  considered  a  ‘‘burned-out’’  steatohepati-
is.  Nevertheless,  in  a  histologic  analysis  of  patients  with
irrhosis  described  as  cryptogenic  that  had  previous  biop-
ies  identified  as  NASH,  residual  changes  consistent  with
teatohepatitis  (ballooning  degeneration,  Mallory-Denk  bod-
es,  and  megamitochondria)  were  shown,  which  reflected

 pathophysiologic  relation  between  the  two  pathologic
ntities.123

A  Japanese  study122 conducted  on  404  patients  with  cryp-
ogenic  cirrhosis  reported  more  obesity  and  DM2,  compared
ith  controls  (53  vs  20%  and  40  vs  18%,  respectively).  A  study

n  a  Mexican  population  with  134  patients  with  cryptogenic
irrhosis  showed  a  significant  prevalence  of  MetS  (29.1  vs
%),  obesity  (16.4  vs  8.2%),  and  DM2  (40  vs  22.4%),  compared
ith  the  control  subjects.124

Based  on  the  above,  MetS,  obesity,  dyslipidemia,  and
iabetes  mellitus  should  be  looked  for  in  all  patients  with
irrhosis  of  undefined  etiology.

26.  NAFLD  can  be  associated  with  other  endocrine
iseases,  such  as  polycystic  ovarian  syndrome,  hypothy-
oidism,  osteopenia,  osteoporosis,  growth  hormone
eficiency,  or  hypercortisolism.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  5.88%.

NAFLD  is  associated  with  several  extrahepatic  multi-
ystemic  diseases.125 That  is  due  to  the  fact  that  NAFLD
hares  pathophysiologic  mechanisms  with  diseases  related
o  MetS,  such  as  cardiovascular  diseases  associated  with
therosclerosis,  DM2,  polycystic  ovarian  syndrome,  chronic
idney  disease,  certain  tumors,  and  osteoporosis.126 The
elation  to  bone  disease  was  identified  in  epidemiologic
tudies  that  showed  a  lower  bone  mineral  density  in  per-
ons  with  NAFLD,  even  when  confounding  variables  were
djusted.  The  most  solid  evidence  has  been  in  the  pedi-
tric  population.  There  is  no  predominance  in  any  region
f  the  skeleton.  The  mechanisms  involved  in  the  association
re  vitamin  D  deficiency  and  chronic  inflammation.  How-
ver,  other  associations  have  alternate  explanations.  Some

ndocrine  diseases  can  be  the  cause  of  NAFLD,  as  occurs
ith  hypothyroidism,  hypogonadism,  growth  hormone  defi-
iency,  and  hypercortisolism.127 Those  conditions  can  be  the
ause  of  a  decrease  in  the  systemic  action  of  insulin  or  an
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ncrease  in  lipogenesis.  Estrogen  and  androgen  deficiencies
re  associated  with  hepatic  steatosis.  There  is  insufficient
vidence  about  the  effect  of  hormone  replacement  on  the
rogression  of  NAFLD  and  there  is  no  consensus  on  whether
he  evaluation  of  the  abovementioned  diseases  should  be
ncluded  in  screening  for  NAFLD.  Nevertheless,  the  health-
are  professional  should  be  aware  of  the  existence  of  those
ssociations.

27.  Obstructive  sleep  apnea  is  associated  with  obesity
nd  is  a  risk  factor  for  NAFLD.

Level  of  agreement:  in  complete  agreement,  85.29%;  in
artial  agreement,  11.76%; uncertain,  2.94%.

The  association  between  NAFLD  and  obstructive  sleep
pnea  has  been  documented  in  case-control  studies.  Sev-
ral  studies  have  reported  greater  fibrosis  severity  in  the
ases  with  apnea,  but  methodological  deficiencies  of  the
eports  limit  the  clinical  implications  of  their  findings.  The
ssociation  has  even  been  described  in  patients  with  nor-
al  adiposity.  Both  conditions  share  the  reduced  action

f  insulin  in  peripheral  tissues  and  a  state  of  chronic
nflammation.128 In  addition,  repeated  hypoxia  facilitates
he  activation  of  the  hypoxia-inducible  factor  1  alpha
ubunit  (HIF1-alpha),  which  aggravates  the  chronic  inflam-
ation  and  mitochondrial  dysfunction.129 The  treatment  of

pnea  through  continuous  positive  airway  pressure  (CPAP)
oes  not  modify  the  metabolic  alterations  and  there  is  insuf-
cient  quality  evidence  to  make  a  clinical  recommendation.

28.  NASH  is  associated  with  an  increased  prevalence
f  chronic  kidney  disease  (CKD).

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  5.88%.

Evidence  associates  NAFLD  and  CKD,  suggesting  that
AFLD  has  a  role  in  the  development  and  progression  of
KD.  The  participation  of  the  renin-angiotensin-aldosterone
ystem  (RAAS)  merits  attention.  Experimental  studies  have
hown  the  presence  of  key  RAAS  elements  in  the  normal  liver
nd  their  increase  in  NAFLD.  In  particular,  excessive  RAAS
ctivation  occurs  not  only  in  progressive  kidney  damage,  but
lso  in  liver  fibrogenesis,  relating  both  liver  and  kidney  dam-
ge.  The  severity  of  liver  damage  is  associated  with  greater
eterioration  in  kidney  function.  That  association  appears
o  be  independent  of  insulin  resistance,  obesity,  diabetes,
nd  hypertension.130

NAFLD  appears  to  be  associated  with  a  greater  risk  for  the
revalence  (OR:  2.12,  95%  CI:  1.69-2.66)  and  incidence  (HR:
.79,  95%  CI:  1.65-1.95)  of  CKD.  Patients  with  NASH  have  an
ven  higher  risk  for  the  prevalence  (OR:  2.53,  CI:  1.58-4.05)
nd  incidence  (HR:  2.12,  CI:  1.42-3.17)  of  CKD,  compared
ith  patients  that  have  simple  steatosis.  The  same  risk  can
e  doubled  in  NASH  with  advanced  fibrosis,  compared  with
ASH  with  mild/absent  fibrosis,  and  the  severity  of  liver
amage  is  positively  associated  with  stages  of  CKD.  In  all  the
nalyses,  those  associations  were  not  affected  by  diabetes
tatus,  abdominal/whole-body  obesity,  insulin  resistance,  or
ther  cardiometabolic  risk  factors.131

creening and diagnosis
oordinator:  Dr.  René  Malé  Velázquez
Participants:  Dr.  Miguel  Stoopen  Rometti,  Dr.  Mario

rturo  Ballesteros  Amozurrutia,  Dr.  Paris  Ramos  Martínez,
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Table  1  Usefulness  of  liver  enzymes  and  ultrasound  for  diagnosing  NAFLD.

Study  Sensitivity/Specificity  Comments

ALT/AST/GGT  liver
function  tests

Low  Unreliable  for  diagnosis,  but  ALT  can  be
elevated  in  patients  with  NASH

Abdominal ultrasound  Low  sensitivity  <  20%  for  detecting  fat
but  high  specificity  >  90%

An  accessible,  operator-dependent  study,
with  difficulty  for  diagnosing  fibrosis.
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29.  Screening  is  recommended  for  the  detection  of
NAFLD  in  patients  with  obesity  and/or  MetS  through  the
determination  of  liver  enzymes  and/or  imaging  methods.

Quality  of  evidence  and  strength  of  recommendation:
GRADE  A2,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  76.47%;  in
partial  agreement,  8.82%; uncertain,  2.94%,  in  partial  dis-
agreement,  5.88%;  in  total  disagreement,  5.88%.

In  patients  with  risk  factors  for  the  development  of  NAFLD
(obesity,  DM2,  and/or  MetS),  screening  through  abdominal
US  and/or  liver  function  tests  (AST,  ALT,  GGT,  and  alkaline
phosphatase)  is  recommended  as  a  valuable  strategy  for  the
early  diagnosis  of  hepatic  steatosis.  Once  the  diagnosis  of
NAFLD  is  made,  fibrosis  grade  evaluation  is  recommended
through  biologic  indexes  and/or  US  or  magnetic  resonance
(MR)  elastography  studies.14,15,132 Liver  enzyme  level  deter-
mination  (ALT,  AST,  GGT)  is  limited  in  the  diagnosis  of  NAFLD
(Table  1)  because  those  levels  can  be  normal  even  in  patients
with  NAFLD  and  advanced  fibrosis.  However,  NASH  tends
to  be  associated  with  elevated  ALT  levels.133,134 Screening
for  diagnosing  NAFLD  is  a  subject  of  debate,  given  that
there  are  no  studies  that  validate  its  usefulness  or  that
assess  the  cost-benefit  of  early  NAFLD  diagnosis  in  the  at-
risk  population.135,136 On  the  one  hand,  screening  presents
the  risk  for  saturating  the  health  systems  with  patients  with
NAFLD,  and  on  the  other,  it  is  important  to  opportunely  diag-
nose  patients  with  advanced  NASH  and/or  fibrosis,  especially
in  at-risk  populations.14,15,132 The  present  consensus  group
believes  that  screening  for  NAFLD  is  necessary  in  the  Mexi-
can  at-risk  population  (patients  with  MetS,  obesity,  and/or
DM2).

30.  Single  or  combined  serum  biomarkers  are  not  suffi-
ciently  accurate  for  distinguishing  NAFLD  from  NASH,  nor
do  they  accurately  detect  early  stages  of  fibrosis.

Quality  of  evidence  and  strength  of  recommendation:
GRADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
partial  agreement,  2.94%; uncertain,  2.94%.

The  diagnosis  of  NASH  has  been  attempted  through  nonin-
vasive  serologic  tests  (cytokeratin  18,  metabolomics  tests,

terminal  peptide  of  procollagen  III,  NASH  test,  etc.),  but
they  are  not  sufficiently  reliable  or  reproducible.  Therefore,
liver  biopsy  continues  to  be  the  main  tool  for  the  accurate
diagnosis  of  NASH.15,137,138
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31.  Liver  biopsy  is  recommended  for  accurately
iagnosing  nonalcoholic  steatohepatitis,  for  precisely
etermining  the  grade  of  fibrosis,  and  for  ruling  out  other
athologies.  Its  performance  should  be  a  case-by-case
ecision,  especially  in  patients  that  are  candidates  for
harmacologic  treatment.

Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  91.17%;  in
artial  agreement,  5.88%; uncertain,  2.94%.

NAFLD  affects  17  to  46%  of  the  general  population,  thus
t  is  not  possible  to  perform  a  liver  biopsy  in  all  the  patients
uspected  of  having  NASH  or  liver  fibrosis.  That  is  true,  not
nly  due  to  the  lack  of  economic  and  human  resources,
ut  also  to  the  limitations  of  the  procedure  itself,  such  as
he  risk  for  complications,  the  variability  in  fibrosis  grade
n  different  regions  of  the  liver  in  the  same  patient,  and
he  variability  in  the  interpretation  of  the  biopsy  results
etween  the  different  observers.139---143

Liver  fibrosis  is  the  most  significant  histologic  find-
ng  in  patients  with  NAFLD  because  it  is  associated  with
ncreased  liver  disease-related  mortality  and  the  need  for
iver  transplantation.78,144 Liver  biopsy,  despite  its  limita-
ions,  continues  to  be  the  gold  standard,  but  its  performance
hould  be  considered  case-by-case  when  there  is  diagnos-
ic  doubt  or  when  an  accurate  diagnosis  of  NASH  or  liver
brosis  is  needed  (the  use  of  drugs  for  treatment  or  study
rotocols).145

32.  Liver  ultrasound  is  the  first-line  radiologic  method
or  the  detection  of  NAFLD,  not  only  because  of  its
idespread  availability,  but  also  because  it  provides  com-
lementary  information  on  other  possible  hepatobiliary
athologies.

Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  97.05%;
ncertain,  2.94%.

Liver  US  is  a  basic  screening  tool  for  NAFLD.  Among  its
dvantages  are  its  noninvasiveness,  the  absence  of  radia-
ion,  its  widespread  availability,  and  its  low  cost.146,147 When
he  liver  has  no  steatosis,  the  texture  of  the  parenchyma
s  homogeneous,  with  an  optical  density  similar  to  that  of

he  renal  cortex  or  the  parenchyma  of  the  spleen.  In  con-
rast,  when  there  is  steatosis,  the  echogenicity  (brilliance)
f  the  liver  increases  and  is  greater  than  that  of  the  kid-
ey,  and  the  clarity  of  the  gallbladder  wall,  intrahepatic
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essels,  and  diaphragm  decrease.  US  sensitivity  for  detec-
ing  steatosis  varies  from  60  to  94%  and  specificity  from  84
o  95%.148---153

In  a  meta-analysis  of  49  studies,  US  sensitivity  and  speci-
city  were  evaluated  for  detecting  moderate  to  severe
atty  liver  (>  30%),  compared  with  biopsy.154 Sensitivity  was
4.8%  (95%  CI:  79.5-88.9)  and  specificity  was  93.6%  (95%
I:  87.2-97.0).  That  same  study  pointed  out  that  abdomi-
al  ultrasound  sensitivity  and  specificity  for  the  diagnosis
f  fatty  liver  were  similar  to  those  of  other  imaging  tech-
iques  (computed  axial  tomography  and  MR  imaging).  Even
hough  US  was  highly  sensitive  for  diagnosing  moderate  to
evere  steatosis,  in  cases  of  steatosis  >  5%  and  <  30%,  sen-
itivity  decreased  to  53.5-66.6%  and  specificity  fluctuated
etween  77  and  93.1%.146

US  without  elastography  can  suggest  the  presence  of
dvanced  fibrosis  (cirrhosis)  by  determining  the  irregularity
nd  nodularity  of  the  surface  of  the  liver.  In  fact,  it  has
een  described  as  a  complementary  study  to  elastography
echniques.155,156

33.  Screening  for  cardiovascular  diseases  is  recom-
ended  in  patients  with  NAFLD,  according  to  individual

isk  factors.
Quality  of  evidence  and  strength  of  recommendation:

RADE  A1,  strong  in  favor  of  the  statement.
Level  of  agreement:  in  complete  agreement,  91.17%;  in

artial  agreement,  5.88%; uncertain,  2.94%.
Patients  with  NAFLD,  with  or  without  fibrosis,  are  at  risk

ot  only  for  developing  inflammation  and  liver  fibrosis,  but
lso  for  presenting  with  greater  mortality  due  to  cardiovas-
ular  disease.157

NAFLD  contributes  to  accelerated  atherogenesis,
uggesting  a  bidirectional  relationship  between  NAFLD
nd  cardiovascular  diseases.158 NAFLD  is  an  indepen-
ent  risk  factor  for  cardiovascular  events.159 Patients
hould  be  instructed  with  respect  to  lifestyle  modifi-
ations  for  MetS  control,  including  the  control  of  high
lood  pressure  and  dyslipidemia,  according  to  interna-
ional  guidelines  for  the  prevention  of  cardiovascular
isease.160---163

34.  Techniques  based  on  MR  have  high  diagnostic  accu-
acy  (similar  to  that  of  biopsy)  in  relation  to  hepatic
teatosis,  but  their  availability  in  Mexico  is  limited.

Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  5.88%.

Magnetic  resonance  (MR)  and  US-based  techniques  can
e  used  for  determining  NAFLD.  Techniques  based  on  MR,
hether  through  spectroscopy164 or  the  measurement  of  the
roton  density  fat  fraction  (PDFF),  are  the  most  accurate  for
he  diagnosis  of  NAFLD.165,166 MR  spectroscopy  has  prefer-
bly  been  used  in  research  studies  because  of  its  technical
ifficulty  and  its  limited  availability.

A  recent  meta-analysis  of  28  publications  shows  that
R  imaging-PDFF  has  greater  accuracy  and  reproducibil-

ty  for  measuring  fat  content  in  the  liver  and  for  patient
ollow-up.167 MR  imaging  adequately  classifies  hepatic

teatosis  grade,  with  results  similar  to  those  of  liver
iopsy,  and  has  been  used  for  follow-up  in  the  response
o  pharmacologic  therapy,  but  its  availability  in  Mexico  is
imited.
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35.  Liver  stiffness*  and  fat*  can  be  simultaneously
etermined  by  ultrasonographic  techniques  through  con-
rolled  attenuation  parameter  measurement  (transitory
lastography).

Quality  of  evidence  and  strength  of  recommendation:
RADE  *A1,  strong  in  favor  of  the  statement,  **B2,  weak

n  favor  of  the  statement.
Level  of  agreement:  in  complete  agreement,  88.23%;  in

artial  agreement,  11.76%.
Controlled  attenuation  parameter  (CAP)  measurement,

onnected  to  the  imaging  technique  equipment  of  transient
lastography  (FibroScan®),  is  a  good  diagnostic  method  for
uantifying  hepatic  steatosis.  When  integrated  into  liver
tiffness  measurement,  CAP  can  simultaneously  classify
he  grades  of  fibrosis  and  steatosis  in  a  single  procedure.
ompared  with  MR  imaging-PDFF,  CAP  quantifies  liver  fat

ess  accurately.168 Evaluated  in  5,323  patients  by  De  Led-
nghen  et  al.,169 CAP  detected  hepatic  steatosis,  especially
n  patients  with  a  BMI  above  25  kg/m2 or  with  MetS,  in
lcoholics,  and  in  patients  with  liver  stiffness  above  6  kPa.
iver  biopsy  was  performed  on  440  of  the  patients.  In  the
atients  with  hepatic  steatosis  >10%,  CAP  had  an  AUROC  of
.79  (95%  CI:  0.74-0.84,  p  =  0.001),  in  steatosis  >  33%,  it  was
.84  (95%  CI:  0.80-0.88,  p  =  0.001),  and  in  steatosis  >  66%,
t  was  0.84  (95%  CI:  0.84-0.88,  p  =  0.001).

36.  The  serologic  indexes  for  hepatic  steatosis  deter-
ination  are  an  acceptable  alternative  when  imaging

tudies  (resonance  or  controlled  attenuation  parameter)
re  not  available.

Quality  of  evidence  and  strength  of  recommendation:
RADE  B2,  weak  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  82.35%;  in
artial  agreement,  14.70%; in  total  disagreement,  2.94%.

The  serologic  or  biologic  indexes,  such  as  the  fatty  liver
ndex  (FLI),  SteatoTest®, and  steatosis  score,  have  been  used
s  alternatives  in  NAFLD  detection  and  screening,  especially
hen  other  techniques,  such  as  MR  imaging-PDFF  or  CAP,
re  not  available.  Those  indexes  have  been  validated  in  the
eneral  population  and  evaluate  the  presence  of  steatosis,
ut  not  its  severity.

Described  in  2006,  the  FLI  is  calculated  through  a  formula
hat  incorporates  BMI,  hip  circumference,  triglycerides,
nd  GGT  levels.  It  has  been  used  in  epidemiologic  studies
or  NAFLD  screening  and  has  been  validated  in  different
opulations.170,171

The  SteatoTest® is  a patented  formula  with  12  sero-
ogic  variables.  The  extra  cost  for  obtaining  its  results  is

 disadvantage.172

The  steatosis  score  was  first  described  in  a  Finnish  pop-
lation  and  was  later  validated  in  other  groups.  The  index
ncorporates  simple  variables,  such  as  the  presence  of  MetS,
M2,  fasting  serum  insulin,  and  the  AST/ALT  ratio.173,174

37.  The  combined  and/or  simultaneous  and/or  sequen-
ial  use  of  serologic  tests  and  elastography  studies  is
ecommended  for  establishing  the  grade  of  fibrosis,  to
educe  the  use  of  liver  biopsy.

Quality  of  evidence  and  strength  of  recommendation:
RADE  B2,  weak  in  favor  of  the  statement.
Level  of  agreement:  in  complete  agreement,  91.17%;  in
artial  agreement,  5.88%; uncertain,  2.94%.

US  or  MR  elastography  are  modalities  that  are  sen-
itive  to  tissue  stiffness.  Imajo  et  al.168 compared  MR
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Table  2  Physical  methods  for  measuring  the  elasticity  of  the  liver  through  ultrasound,  according  to  Sigrist  et  al.179

Method  One-dimensional
transitional  elastography
(1D-TE)

Point  shear  wave
elastography
(pSWE)

Two-dimensional  shear
wave  elastography
(2D-SWE)

Elastography  method  Mechanical  piston  or
controlled  vibration

Convex  transducer  Convex  transducer

Ultrasound method  Mode  A,  fixed  Mode  B,
adjustable

Mode  B,  adjustable

Current national
availability

Widespread  Low  Very  low

Measurement  units  Kilopascals  Meters/second  Kilopascals  and
meters/second

Visualization  of  the
zone  to  evaluate

Limited  100%  100%

Use in  patient  with
ascites

Impossible  Possible  Possible

1
2
3
4
5
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elastography  (MRE)  vs  transient  elastography  (TE)  in  142
patients  identified  through  biopsy  and  found  that  the  AUROC
for  establishing  liver  fibrosis  >  F2  was  0.82  for  TE  and  0.91  for
MRE.  Park  et  al.175 confirmed  that  MRE  was  more  accurate
than  TE  for  detecting  fibrosis  in  patients  with  NAFLD.

Fibrosis  is  the  main  component  of  ‘‘liver  stiffness’’,  but
in  US-based  elastography,  other  factors,  such  as  inflam-
mation  and  hepatic  congestion,  cholestasis,  and  steatosis
grade,  over-evaluate  the  grade  of  liver  stiffness.176 The
US  elastography  methods  are  based  on  the  determina-
tion  of  tissue  elasticity,  through  which  the  grade  of
fibrosis  can  be  estimated.  Table  2  describes  the  charac-
teristics  of  the  different  US  elastography  methods  and
Table  3  describes  the  specific  details  of  their  sensitivity  and
specificity.176---180

The  biologic  indexes  for  establishing  liver  fibrosis  in  NASH
are  determined  in  serum  and  have  an  acceptable  diag-
nostic  reliability.  Those  indexes  are  useful  for  establishing
the  presence  of  advanced  fibrosis  or  the  absence  of  fibro-
sis.  Intermediate  fibrosis  grades  are  difficult  to  determine

through  noninvasive  techniques,  particularly  through  the
serologic  indexes.15,181---183 The  most  widely  studied  serologic
indexes  for  determining  fibrosis  in  patients  with  NAFLD  are
(Table  4):

v

G

Table  3  Sensitivity  (Se)  and  specificity  (Sp)  of  the  ultrasound-bas

Diagnostic  test  Author  Year  n  

TE  Tapper  et  al.180 2016  164  

pSWE/ARFI Ferraioli  et  al.178 2014  134  

2D-SWE Dhyani  et  al.177 2017  277  

MRE Singh  et  al.296 2015  697  

MRE: magnetic resonance elastography; NA: Not applicable because th
shear wave elastography (pSWE) using acoustic radiation force impu
elastography.
.  The  NAFLD  fibrosis  score  (NFS).184

.  The  fibrosis-4  calculator  (FIB-4).183

.  Enhanced  liver  fibrosis  (ELF).181

.  FibroTest®.182

.  The  AST  to  platelet  ratio  index  (APRI).185

Different  authors  have  suggested  the  combined  perfor-
ance  of  serologic  tests  and  elastography  studies  when  first

valuating  patients  with  NAFLD,  to  establish  the  absence
nd/or  presence  of  fibrosis.  Concordance  between  the  two
tudies  would  eliminate  the  need  for  liver  biopsy,  but  it
ould  be  considered  if  there  were  a discrepancy  between  the
wo  studies.139.186---189 In  patients  with  no  fibrosis  or  in  cases
f  diagnostic  doubt,  surveillance  with  noninvasive  tests  is
uggested  for  the  evaluation  of  disease  progression187,189

fig.  1).
38.  Liver  biopsy  in  patients  with  NASH  should  be  clas-

ified  according  to  the  severity  of  inflammation  (mild,
oderate,  or  severe)  and  the  results  of  the  previously
alidated  scoring  systems  (the  NAS  and  the  SAF  score).
Quality  of  evidence  and  strength  of  recommendation:

RADE  A1,  strong  in  favor  of  the  statement.
Level  of  agreement:  in  complete  agreement,  100%.

ed  elastography  methods.

Cutoff  value  (kPa)  AUROC  Se  (%)  Sp  (%)

9.9  0.93  95  77
7.2  0.95  90  88.6
7.29  0.84  95.4  50.5
NA  0.93  85  85

e values are in m/sec, instead of kilopascals; pSWE/ARFI: point
lse (ARFI); TE: transient elastography; 2D-SWE: 2D-shear wave
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Table  4  The  most  widely  studied  serologic  indexes  to  determine  fibrosis  in  patients  with  NAFLD.

Biologic
index

Variables  Calculation  Usefulness  Limitations

NAS  Age,  BMI,  glucose,
platelets,  albumin,
AST/ALT

nafldscore.com  Predicts  the  absence
or presence  of
fibrosis,  as  well  as
general  mortality  and
liver  disease
mortality

Intermediate
values  in  a  large
number  of
patients

FIB-4 Age,  ALT,  AST,
platelets

www.hepatitisc.ux.
edu/page/clinical-
calculator/fib-4

Developed  for
patients  coinfected
with  HIV/HCV  and
validated  and
compared  with  other
NAFLD  scores;  it  is
slightly  superior  to
the  NAS  and  APRI

Intermediate
values  in  a  large
number  of
patients

FibroTest  GGT,  bilirubin,
haptoglobin,
apolipoprotein  A1,
alpha  2  macroglobulin

Patented  formula,
making  it  necessary
to  pay  a  fee  for  the
results

Validated  mainly  in
the  French
population;  useful  for
diagnosing  advanced
fibrosis

Cost  and
intermediate
values  in  a  large
number  of
patients

ELF Hyaluronic  acid,
tissue  inhibitor  of
metalloproteinases,
amino-terminal
peptide  of  type  III
procollagen

Complex  formula  and
the  immunochemical
tests  are  not
available  in  Mexico

Predicts  the  patients
with  advanced
fibrosis

Not  available  in
Mexico

APRI ALT/AST,  platelets  www.hepatitis
c.uw.edu/page/clinical-
calculator/apri

Easy  to  calculate,
available  in  the
majority  of  cases,
useful  for  identifying
advanced  fibrosis

Does  not  identify
significant  liver
disease

Suspicion of NAFLD
 (patient with metabolic syndrome, diabetes,

obesity)

Laboratory (to calculate serologic index)
and elastography technique

Both studies with
no fibrosis, surveillance

and repeat studies
in 1 or 2 years

Both studies with
advanced fibrosis,
initiate treatment

measures
 

Both studies with advanced
fibrosis, candidate for

drug treatment
or research protocol,
consider liver biopsy

Conflicting studies or with
intermediate fibrosis, 

consider biopsy or
surveillance after

discussion with the patient

Figure  1  Evaluation  for  establishing  the  absence  and/or  pres-
e

e
s
w
b
s

t

a
i
s
h
o
t
l
s

(
N
T
s
fi

t
m
o

nce of  fibrosis  in  patients  with  suspected  NAFLD.

Liver  biopsy  is  the  gold  standard  for  NASH  diagnosis.  It
nables  the  evaluation  of  a  group  of  histologic  alterations:
teatosis,  steatohepatitis,  fibrosis,  and  cirrhosis,  with  and
ithout  steatohepatitis.  If  biopsy  is  necessary,  it  should

e  evaluated  according  to  previously  validated  scoring
ystems.

Liver  biopsy  distinguishes  patients  with  steatohepati-
is  from  those  that  ‘‘only’’  have  steatosis  (which  includes

G

p

 spectrum  called  steatosis  with  inflammation).190 NASH
s  histopathologically  defined  by  the  presence  of  steato-
is,  inflammation  (lobular  and  portal),  and  damage  to
epatocytes  (ballooning  degeneration).  The  initial  stages
f  ballooning  injury  and  fibrosis  begin  in  zone  3  (near
he  central  vein/site  with  less  oxygenation).  The  bal-
ooning  degeneration  tends  to  disappear  in  advanced
tages.190

The  nonalcoholic  fatty  liver  disease  activity  score
NAS)  is  the  most  widely  used  histologic  scale  for
ASH.  It  was  designed  to  evaluate  treatment  response.97

he  steatosis-activity-fibrosis  (SAF)  scale  includes  steato-
is,  ballooning  degeneration,  lobular  inflammation,  and
brosis.191

39.  If  a  patient  presents  with  fibrosis  or  cirrhosis  due
o  NASH,  clinical  follow-up  with  liver  ultrasound  every  6
onths  should  be  carried  out  for  the  opportune  detection

f  HCC.

Quality  of  evidence  and  strength  of  recommendation:

RADE  B1,  weak  in  favor  of  the  statement.
Level  of  agreement:  in  complete  agreement,  85.29%;  in

artial  agreement,  14.70%.

http://www.hepatitis/
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Table  5  Prediction  formulas  for  calculating  energy  expen-
diture validated  for  persons  with  overweight  and  obesity.297

Name  of  the
formula

Formula

Mifflin  St.  Jeor  Male:  10  (weight)  +  6.25
(heighta)  ---  5  (age)  +  5
Female:  10  (weight)  +  6.25
(heighta)  ---  5  (age)  ---  161

Valencia  Male:
10-  30  year:  (13.37  x
weight)  +  747
30-  60  years:  (13.08  x
weight)  +  693

>60  years:  (14.2  x  weight)  +  429
Female:
10-  30  years:  (11.02  x
weight)  +  679
30-  60  years:  (10.92  x
weight)  +  677

>60  years:  (10.98  x
weight)  +  520

Rapid  estimate
(Carrasco)

Male:  17  kcals  x  kg  weight

Female:  16.2  kcals  x  kg  weight
Livingston  Male:  293  x  weight 0.4330 ---  (age

x 5.92)
Female:  248  x  weight 0.4356 ---
(age  x  5.09)
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foods  that  contain  trans  fats  or  saturated  fats  as  ingredients
or  preservatives,  should  be  eliminated.14,201

Table  6  Wilkens  formula  for  calculating  the  adjusted
weight  (for  BMI  26-35  kg/m2).

PAj  kg:  [(actual  weight  ---  ideal  weight)  x  0.25]  +  ideal
weight
The  Mexican  consensus  on  nonalcoholic  fatty  liver  disease  

HCC  is  the  fifth  most  prevalent  form  of  cancer  and  the
second  leading  cause  of  cancer-related  mortality.192 The
increase  in  new  cases  of  HCC  is  due  to  the  high  preva-
lence  of  NAFLD  and  MetS.  Patients  with  fibrosis  or  cirrhosis
due  to  NAFLD  have  a  higher  risk  for  developing  HCC.  One-
third  of  the  patients  with  cirrhosis  will  develop  HCC,  and
follow-up  studies  have  found  that  approximately  1-8%  of  the
patients  with  cirrhosis  develop  HCC  per  year,  which  is  why
liver  ultrasound  every  6  months  is  recommended.193 That
would  enable  early  stage  detection  and  its  consequently
opportune  treatment  of  resection,  liver  transplant,  or  abla-
tion,  resulting  in  greater  survival.  Thus,  the  implementation
of  said  follow-up  for  early  HCC  detection  in  at-risk  popula-
tions  would  contribute  to  a  decrease  in  deaths  associated
with  HCC.

Treatment I

Coordinator:  Dr.  Saraí  González  Huezo
Participants:  Dr.  Francisco  Sánchez  Ávila,  LN  Sophia

Martínez  Vázquez,  Dr.  Jorge  Alejandro  López  Cossio,  Dr.
Ernesto  Márquez  Guillén,  Dr.  Laura  Cisneros  Garza

40.  Weight  reduction  through  diet  and  exercise  is  the
most  effective  strategy  in  NAFLD.  Weight  loss  of  at  least
7%  decreases  histologic  activity  and  weight  loss  of  more
that  10%  reduces  fibrosis.

Quality  of  evidence  and  strength  of  recommendation:
GRADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  88.23%;  in
partial  agreement,  11.76%.

Different  meta-analyses  and  randomized  clinical  trials
state  that  body  weight  reduction  of  at  least  5%  of  the  initial
weight  produces  changes  in  the  biochemical  markers  of  the
disease  and  of  MetS,  specifically  in  relation  to  insulin  sen-
sitivity,  transaminases,  and  lipids.14,194,195 Weight  loss  >  7%
produces  histologic  changes,  particularly  in  steatosis  grade,
ballooning,  and  inflammation,  with  resulting  changes  in  the
NAS.196---198 A  10%  reduction  in  body  weight  produces  remis-
sion  of  steatohepatitis  in  up  to  90%  of  patients  and  decreased
fibrosis  in  45%.199

Different  types  of  diets  have  been  proposed  and  studied
for  the  treatment  of  NASH  and  the  common  denomina-
tor  has  been  found  to  be  caloric  reduction.  Some  studies
and  clinical  practice  guidelines  recommend  a  25%  reduction
in  a  person’s  customary  energy  intake.200,201 Macronutrient
distribution  is  also  important.  A  carbohydrate-based  diet
(50-60%)  can  be  beneficial  if  the  patient  has  signs  of  insulin
resistance  or  diabetes,  and  a  low-fat  diet  (20-25%)  if  the
patient  presents  with  dyslipidemia.197,202,203 Avoiding  foods
high  in  fructose  and  those  high  in  trans  fats  is  also  recom-
mended.

41.  A  personalized  diet  designed  by  a  nutrition  profes-
sional  to  aid  in  weight  loss  in  the  treatment  of  NAFLD  is
recommended.

Quality  of  evidence  and  strength  of  recommendation:
GRADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
partial  agreement,  5.88%.
The  amount  of  energy  a  person  should  ingest  should  be
individualized  by  a  nutrition  profesional.200 A  complete  eval-
uation  of  nutritional  status,  preferably  of  body  composition,
should  be  carried  out.201,204
a
height in centimeters.

The  nutrition  professional  should  consider  energy  expen-
iture,  whether  through  body  composition  or  through
rediction  formulas  (Table  5),  such  as  those  used  for  treating
besity,205 in  which  at  least  16-17  kcals  should  be  provided
er  kg  of  adjusted  weight  (Table  6).  The  following  dietary
utrient  distribution  is  recommended:  20%  proteins,  30%
ats,  and  50%  carbohydrates;  more  monounsaturated  and
olyunsaturated  fats  than  saturated  fats  (10:13:7,  respec-
ively);  less  than  10%  of  simple  carbohydrates,  preferably
erived  from  fruit;201 25-35  g/day  of  dietary  fiber;  and  2.5
o  3  liters  of  plain  water  daily.206 Sweetened  drinks,  soft
rinks,  and  products  with  a  high  fructose  content  should  be
educed.14,204 Products  with  a  high  content  of  saturated  fats,
uch  as  fried  foods,  breaded  foods,  and  highly  processed
Available  at:
http://formulasefelanpe.blogspot.com/2012/07/
antropometria.html
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42.  Exercise  reduces  body  fat  and  thereby  insulin  resis-
ance  and  thus  is  recommended  as  an  essential  part  of  the
reatment  of  NAFLD.

Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
artial  agreement,  2.94%.

Exercise  on  its  own,  independent  of  diet,  favors  the
ecrease  in  liver  fat.  Different  studies  have  shown  that  it
romotes  the  reduction  of  hepatic  triglycerides  and  visceral
dipose  tissue.14,201,204 The  current  recommendation  is  150
o  200  min  of  aerobic  or  anaerobic  exercise  per  week,  which
s  less  than  that  indicated  for  the  treatment  of  obesity.  Said
uantity  is  sufficient  for  reducing  steatosis,  but  no  modifica-
ions  have  been  seen  in  relation  to  fibrosis.  Exercise  should
e  carried  out  together  with  other  lifestyle  interventions.
hat  same  amount  of  exercise,  especially  the  aerobic  type,
educes  insulin  resistance.14,59,201

43.  Bariatric  surgery  improves  histopathology  in
atients  with  obese  morbidity  and  NAFLD  and  therefore
an  be  considered  in  those  patients.

Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  5.88%.

Bariatric  surgery  as  a  therapeutic  option  in  the  treatment
f  NASH  was  previously  thought  to  be  premature,  given  that
rior  studies  had  very  small  samples  and  were  not  prospec-
ively  designed  with  a  paired  biopsy  program,  thus  hindering
ts  evaluation  as  a  feasible  treatment. 207---209

As  a  result,  a  prospective  study  was  conducted  on  109
atients  with  morbid  obesity  and  biopsy-documented  NASH.
ver  a  19-year  period  (1994-2013),  patients  underwent
ariatric  surgery  and  paired  biopsies.210 The  patients  had
orbid  obesity  (BMI  >  40  kg/m2)  or  severe  obesity  (BMI  of  35-

0  kg/m2)  and  associated  comorbidities  (high  blood  pressure
r  diabetes  for  a  minimum  of  5  years  that  were  refractory
o  medical  treatment).  They  were  placed  in  a  nutritional
rogram  and  then  underwent  surgical  treatment  within  the
ime  frame  of  1994  to  2001.  The  procedures  included  bil-
ointestinal  bypass  or  sleeve  gastrectomy.  Roux-en-Y  gastric
ypass  was  begun  in  2001.  The  variables  evaluated  were:
MI,  weight,  blood  pressure,  ALT,  GGT,  triglycerides,  choles-
erol,  glucose,  and  insulin.  In  addition,  a  liver  biopsy  was
erformed  at  the  beginning  of  the  surgery  and  repeated  one
ear  after  surgery.

Also  evaluated  were:  steatosis  grade;  the  severity  of
ecroinflammatory  activity  with  the  Brunt  score211 (mild:
rade  1,  moderate:  grade  2,  and  severe:  grade  3);  the
AS,196 which  includes  steatosis  (0-3),  lobular  inflamma-
ion  (0-3),  and  ballooning  degeneration  (0-2),  with  a  range
f  0-8;  and  fibrosis  grade  according  to  the  Kleiner  scale97

nd  METAVIR  score.212 The  biopsy  comparison  showed  that
ariatric  surgery  induced  significant  improvement  in  all  the
ASH  components  (Table  7).

NASH  disappeared  in  85%  of  the  patients  (95%  CI:
5.8%---92.2%).  The  mean  BMI  was  significantly  reduced,  from
9.3  ±  8.2  to  37.4  ±  7  (p  <  0001),  as  were  the  ALT  levels  (from

2.1  ±  25.7  IU/l  to  25.1  ±  20  IU/l,  p  <  0.0001).  The  mean  GGT
evels  decreased  from  51  IU/l  to  23  IU/l  (p  <  0.0001),  and  the
ean  fasting  glucose  (130  mg/dl,  range:  100-181)  decreased

o  94  mg/dl  (range:  87-113),  with  statistical  significance  (p
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 0.0001).  Finally,  insulin  resistance  also  decreased  from
.58  ±  0.50  to  2.94  ±  0.47  (p  <  0.0001).  Patients  with  mild
ASH  had  the  highest  improvement  percentage,  compared
ith  those  that  had  moderate-to-severe  NASH  (94.2  vs  70%,

 = 0.007).  The  NAS  improved  from  a  median  baseline  score
f  5  (4-5)  to  1  (1-2)  (p  <  0.0001).  Steatosis  decreased  from
0  to  10%,  ballooning  decreased  84.2%  (n  =  69  patients,  95%
I:  74.4-91.3%),  and  lobular  inflammation  decreased  67.1%
n  =  55  patients,  95%  CI:  55.8-71%).  Fibrosis  grade  improve-
ent,  evaluated  by  both  the  Kleiner  scale  and  the  METAVIR

core  (p  <  0.0001  and  p  <  0.003,  respectively),  was  observed.
ccording  to  the  METAVIR  score,  fibrosis  decreased  33.8%
95%  CI:  23.6-45.2)  in  all  the  cases  and  in  46.6%  (95%  CI:
3.3-60.1)  of  the  cases  with  a  baseline  METAVIR  score  for
brosis  >  1.  Those  results  were  in  agreement  with  the  Kleiner
core,  which  showed  46.3%  improvement  in  the  total  popu-
ation  (95%  CI:  35.8-55.8)  and  51.4%  (95%  CI:  39.3-63.4)  of
he  patients  with  baseline  fibrosis  >  1.  In  the  sleeve  gastrec-
omy  and  gastric  bypass  comparison,  persistent  NASH  was
ore  frequent  in  the  group  that  underwent  gastric  sleeve

urgery  (30.4  vs  7.6%,  p  =  0.015).
The  authors  of  that  study  concluded  that  bariatric  surgery

nduced  the  disappearance  of  NASH  in  close  to  85%  of  the
atients  and  improved  the  clinical,  biochemical,  and  histo-
ogic  conditions.  It  should  be  considered  an  option  in  a  select
roup  of  patients  with  morbid  obesity  and  NASH  that  do  not
espond  to  lifestyle  modifications.

44.  There  is  currently  no  safe  and  effective  pharmaco-
ogic  therapy  for  the  management  of  NASH.  The  available
ptions  are  useful  in  specific  contexts.

Quality  of  evidence  and  strength  of  recommendation:
RADE  C1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  82.35%;  in
artial  agreement,  11.76%; uncertain,  2.94%,  in  partial  dis-
greement,  2.94%.

NASH  is  a  heterogeneous  disease  with  a  complex  path-
physiology.  Said  complexity  has  made  it  difficult  to  find

 single  agent  that  is  both  effective  and  safe  for  the
ajority  of  patients.213 Moreover,  it  is  difficult  to  enroll  sub-

ects  (many  of  whom  are  asymptomatic)  in  clinical  trials,
iven  that  it  involves  serial  liver  biopsy  and  the  consequent
emonstration  of  histologic  improvement.214,215 In  addition,
he  research  protocol  designs  for  each  drug  differ  in  the
opulations  evaluated,  complicating  their  generalized  appli-
ability.  Promising  results  obtained  in  initial  studies  were  not
onfirmed,  when  later  compared  with  placebo.  Even  though
wo  therapeutic  options  (vitamin  E  and  pioglitazone)  are
ecommended  in  international  management  guidelines,14,135

istologic  benefits  have  been  achieved  in  only  about  50%  of
atients  with  medium-term  and  long-term  treatment.216---220

either  option  has  been  approved  by  the  main  regulatory
gencies215 and  there  is  concern  related  to  their  long-term
afety.135 Therefore,  the  use  of  the  available  pharmacologic
ptions  should  be  limited  to  patients  at  risk  for  progression
f  advanced  liver  disease  and  only  in  very  specific  scenar-
os.

45.  Pharmacologic  treatment  is  currently  reserved  for
atients  with  NASH  with  evidence  of  fibrosis  (F  ≥  2)  or
n  patients  that  have  a  higher  risk  for  progression  (DM2,
etS,  persistently  increasing  ALT).

Quality  of  evidence  and  strength  of  recommendation:
RADE  B1,  strong  in  favor  of  the  statement.
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Table  7  Changes  in  baseline  clinical,  biochemical,  and  histologic  characteristics  one  year  after  bariatric  surgery.

Characteristics  Before  surgery  1  year  post-surgery  p  value

BMI,  mean  ±  SD 49.2  ±  8.2 37.4  ±  6.9  <  0.0001
Biochemical characteristics

HDL  cholesterol,  mmol/l,  mean  ±  SD  1.08  ±  0.27  1.29  ±  0.35  <  0.0001
LDL cholesterol,  mmol/l,  mean  ±  SD  2.78  ±  0.98  2.67  ±  0.90  0.4
Triglycerides mmol/l  median  (IQR)  1.63  (1.31-2.54)  1.24  (0.92-1.73)  <  0.0001
Total cholesterol,  mmol/l  4.  81  ±  1.17  4.64  ±  1.06  0.12
ALT, IU/l,  mean  ±  SD  52  ±  26  25  ±  19  <  0.0001
GGT IU/l,  median  (IQR)  51  (34-87)  23  (14-33)  <  0.0001
Fasting glucose,  mg/dl,  median  (IQR) 130  (100-181) 94  (87-113) <  0.0001
Insulin resistance  index,  mean  ±  SD 3.58  ±  0.50 2.94  ±  0.47 <  0.0001

Histologic characteristics
Ballooning,  n  (%)  <  0.0001

0 1  (1.2)  66  (80.5)
1 51  (62.2)  10  (12.2)
2 30  (30.6)  6  (7.3)

inflammation,  n  (%)  <  0.0001
0 1  (1.2)  50  (61.0)
1 60  (73.2)  28  (34.1)
2 20  (24.4)  3  (3.7)
3 1  (1.2)  1  (1.2)

Fibrosis (Kleiner),  n  (%)  <  0.0001
0 8  (9.9)  26  (32.1)
1a 10  (12.3)  7  (8.6)
1b 6  (7.4)  4  (4.9)
1c 9  (11.1)  13  (16.1)
2 26  (32.1)  15  (18.5)
3 19  (23.5)  14  (17.3)
4 3  (3.7)  2  (2.5)

Fibrosis (Metavir),  n  (%) 0.003
0 22  (27.5) 35  (43.8)
1 32  (40)  26  (32.5)
2 17  (21.3)  11  (13.7)
3 6  (7.5)  6  (7.5)
4 3  (3.7)  2  (2.5)

ALT: alanine aminotransferase; BMI: body mass index; GGT: gamma-glutamyl transpeptidase; HDL: high-density lipoprotein; IQR:
viati
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interquartile range; LDL: low-density lipoprotein; SD: standard de
Modified from Lassailly et al.210.

Level  of  agreement:  in  complete  agreement,  85.29%;
in  partial  agreement,  11.76%;  in  partial  disagreement,
2.94%.

Advances  in  the  pharmacologic  management  of  NASH
have  been  slow.  Numerous  therapeutic  options  directed  at
the  different  pathophysiologic  mechanisms  of  the  disease
have  been  evaluated  in  an  effort  to  prevent  complications,
such  as  cirrhosis  and  HCC.  However,  evidence  on  effec-
tive  pharmacologic  therapy  is  scarce.  At  present,  no  drug
is  considered  standard  therapy  in  NASH.  Only  certain  drugs
are  useful  in  specific  contexts,  such  as  antidiabetic  and
lipid-lowering  agents  in  cases  of  coexistence  of  those  MetS
components  with  NASH.
Fibrosis  is  the  main  predictor  of  morbidity  and  mortality
in  NASH.  Patients  with  no  inflammation  or  fibrosis  have  a
good  prognosis,  in  relation  to  patients  with  inflammation
and  a  fibrosis  grade  F  ≥  2.  Those  patients  are  at  greater  risk

G

p

on.

or  progression  and  can  benefit  the  most  from  potentially
ffective  drug  strategies.

Pharmacologic  treatment  should  be  focused  on  liver  dis-
ase  and  the  associated  metabolic  alterations,  such  as  DM2,
besity,  and  dyslipidemia.  Those  comorbidities  render  a
reater  risk  for  disease  progression.  Ideally,  the  drug  should
educe  liver  inflammation  and  hepatocellular  damage,  as
ell  as  correct  insulin  resistance  and  have  antifibrotic
ffects.214,221,222

46.  The  prolonged  use  of  pioglitazone  in  NASH  has
emonstrated  a  decrease  in  inflammatory  activity  and
ossibly  of  fibrosis.  The  side  effects  related  to  that  drug
hould  be  considered.
Quality  of  evidence  and  strength  of  recommendation:
RADE  B2,  weak  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  88.23%;  in
artial  agreement,  8.82%; uncertain,  2.94%.
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Pioglitazone  is  used  in  the  treatment  of  DM2.  It  belongs  to
he  group  of  thiazolidinediones  and  has  an  insulin-sensitizing
ffect,  as  well  as  improving  lipid  metabolism.

A  proof-of-concept  study  included  55  patients  with  NASH
nd  prediabetes  or  DM2.  They  were  randomly  assigned  to
eceive  pioglitazone  (45  mg/day)  or  placebo  for  6  months.
here  was  statistically  significant  improvement  in  the  piogli-
azone  group  in  relation  to  insulin  resistance  and  a  decrease
n  transaminases.  Histologically,  there  was  an  association
ith  a  decrease  in  steatosis,  ballooning  degeneration,  and

nflammation,  as  well  as  reduced  necroinflammation  (85  vs
8%,  p  =  0.001).  There  was  only  a  tendency  toward  fibrosis
mprovement  (p  =  0.08).218

Another  study  included  101  patients  with  NASH  and  pre-
iabetes  or  DM2,  all  on  a  hypocaloric  diet.  They  were
andomized  to  receive  pioglitazone  (45  mg/day)  or  placebo
or  18  months,  followed  by  an  open  phase  for  another  18
onths  with  pioglitazone.  The  primary  outcome  measure
as  the  reduction  of  at  least  2  points  on  the  NAS  in  two
istologic  categories,  with  no  worsening  of  fibrosis.  Of  the
atients  that  received  pioglitazone,  58%  achieved  the  pri-
ary  outcome  measure  (difference  of  41%,  95%  CI:  23-59%)

nd  51%  had  NASH  resolution,  as  well  as  improved  fibrosis
p  = 0.039).  The  adverse  effect  rate  did  not  differ  between
roups,  although  there  was  greater  weight  gain  with  piogli-
azone  (2.5  kg  vs  placebo).219

Pioglitazone  has  also  been  studied  in  patients  with  NASH
nd  no  diabetes.  In  a  study  on  74  nondiabetic  patients
ith  NASH,  randomly  assigned  to  pioglitazone  (30  mg/day)
r  placebo  for  12  months,  therapy  with  pioglitazone  sig-
ificantly  reduced  fibrosis  and  hepatocellular  injury.217 In
he  PIVENS  study  that  included  247  patients  with  NASH
nd  no  diabetes  that  were  randomized  to  receive  piogli-
azone  (30  mg/day)  or  vitamin  E  (800  IU/day)  or  placebo
or  24  months,  the  primary  outcome  measure  was  histologic
mprovement,  defined  as  a  decrease  of  2  or  more  points  in
he  NAS,  with  improvement  by  at  least  1  point  in  balloon-
ng,  as  well  as  in  lobular  inflammation  or  steatosis,  and  no
ncrease  in  fibrosis.  Nineteen  percent  of  the  placebo  group
eached  the  primary  outcome  measure,  compared  with  34%
f  the  pioglitazone  group  (p  =  0.04)  and  43%  of  the  vita-
in  E  group  (p  =  0.001  vs  placebo).  Even  though  pioglitazone
id  not  reach  the  primary  outcome  measure,  a  significantly
igher  percentage  of  NASH  resolution  was  achieved  in  the
atients  that  received  pioglitazone  vs  those  that  received
lacebo  (47  vs  21%,  p  <  0.001).220

Pioglitazone  is  well-tolerated,  and  the  most  frequent
ide  effect  is  weight  gain.  Its  supposed  association  with
ladder  cancer  is  a  subject  of  debate.  Results  in  some
opulations  suggest  that  pioglitazone  increases  said  risk,223

hereas  that  risk  was  not  confirmed  in  a  cohort  of
93,099  persons  with  follow-up.224 On  the  other  hand,
hiazolidinediones  can  promote  bone  loss  and  are  asso-
iated  with  osteoporotic  fractures  in  postmenopausal
omen.225

47.  Vitamin  E  can  be  used  in  patients  with  NASH  that
o  not  have  diabetes  or  cirrhosis.  The  related  side  effects
hould  be  considered.
Quality  of  evidence  and  strength  of  recommendation:
RADE  B2,  weak  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  82.35%;  in
artial  agreement,  14.70%;  uncertain,  2.94%.
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R.  Bernal-Reyes  et  al.

Vitamin  E  reduces  oxidative  stress,  which  is  a  recognized
athophysiologic  mechanism  in  NASH.226 Several  studies
ave  shown  improvement  in  steatosis  and  inflammation,
ut  others  have  produced  contradictory  conclusions,  per-
aps  due  to  the  fact  that  different  doses  and  presentations
ave  been  used.  In  addition,  the  diverse  methodologies  and
nclusion  criteria  used  make  it  difficult  to  compare  results
etween  studies.

The  abovementioned  PIVENS  study220 is  the  largest  that
as  been  conducted  on  nondiabetic  patients  with  biopsy-
onfirmed  NASH.  It  showed  improvement  in  steatosis,
nflammation,  and  ballooning  at  a dose  of  800  IU/day  vs
lacebo  (43  and  19%)  for  96  weeks.  No  improvement  in  fibro-
is  was  observed.

The  TONIC  study216 utilized  a  dose  of  800  IU/day  vs
lacebo  in  children,  with  no  effect  on  the  aminotransferase
evel,  steatosis,  or  inflammation,  but  there  was  improve-
ent  in  ballooning.
A meta-analysis  relating  increased  mortality  from  any

ause  to  a dose  of  vitamin  E  >  400  IU220 has  sparked  con-
ern  about  its  prolonged  use.  However,  that  result  has  not
een  confirmed  by  other  studies.227 Another  randomized
ontrolled  trial  demonstrated  an  increase  in  the  risk  for
rostate  cancer  in  healthy  subjects  (1.6  per  1,000  person
ears)228 and  hemorrhagic  stroke.229 In  short,  vitamin  E  use
s  associated  with  reduced  aminotransferase  levels  in  sub-
ects  with  NASH,  and  the  effects  of  its  long-term  use  in  the
revention  of  cirrhosis  and  survival  have  yet  to  be  evaluated.

48.  Ursodeoxycholic  acid,  metformin,  and  omega-3
atty  acids  are  not  recommended  for  the  treatment  of
ASH.

Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  85.29%;  in
artial  agreement,  5.88%; uncertain,  5.88%,  in  partial  dis-
greement,  2.94%.

Ursodeoxycholic  acid  has  been  assessed  as  treatment
or  NAFLD  in  different  studies.230---234 A  pilot  study  on  40
atients  demonstrated  a  potential  benefit,  but  it  has  not
een  confirmed  in  later  prospective,  randomized,  and  con-
rolled  studies.

Metformin235---237 reduces  blood  glucose  levels,  decreases
epatic  gluconeogenesis,  and  increases  glucose  uptake  in
uscle  and  fatty  acid  oxidation  in  adipose  tissue.  Neverthe-

ess,  studies  on  metformin  in  patients  with  NASH  have  not
roduced  favorable  results.  A  meta-analysis  with  three  ran-
omized  placebo-controlled  trials  showed  no  improvement
n  aminotransferases  or  liver  histology  in  a  period  of  6-12
onths,  regardless  of  the  presence  of  diabetes  mellitus.
Omega-3  fatty  acids  have  been  studied  in  animal  models

nd  humans.238---244 The  initial  evidence  suggested  that  they
educed  liver  fat,  but  two  controlled  clinical  trials  did  not
emonstrate  sufficient  evidence  for  documenting  benefit
ith  its  use  in  NAFLD  or  NASH.

reatment 2
oordinator:  Dr.  Ignacio  García  Juárez
Participants:  Dr.  Rosalba  Moreno  Alcantar,  Dr.  Judith  Flo-

es  Calderón,  Dr.  Gonzálo  Torres  Villalobos,  Dr.  Aldo  Torre
elgadillo
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49.  Some  emerging  drugs,  such  as  obeticholic  acid,
cenicriviroc,  elafibranor,  liraglutide,  and  selonsertib,  are
currently  being  studied  and  have  shown  favorable  results
in  inflammation  and  fibrosis.  They  may  be  a  treatment
option  for  selected  patients  in  the  future.

Quality  of  evidence  and  strength  of  recommendation:
GRADE  B1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  82.35%;  in
partial  agreement,  14.70%; uncertain,  2.94%.

The  pathogenesis  of  NAFLD  is  complex  and  has  mul-
tiple  metabolic  pathways,  which  is  why  it  has  not  yet
been  possible  to  establish  a  standard  treatment  for  the
disease.245 At  present,  the  majority  of  interventions  for
NAFLD  have  been  focused  on  controlling  the  associated
metabolic  comorbidities.246 One  of  the  main  problems
is  the  long  amount  of  time  it  takes  for  clinical  out-
comes  to  be  seen.  Therefore,  short-term  histologic  changes
have  been  accepted  as  an  alternative  for  evaluating
therapeutic  response.247 Those  changes  include  steatohep-
atitis  resolution,  reduced  disease  activity  and/or  improved
fibrosis  stage.14,245,247 Given  the  above,  pharmacologic  treat-
ments  are  recommended  to  be  limited  to  patients  with
the  progressive  liver  diseases  of  steatohepatitis  and/or
fibrosis.246

Obeticholic  acid  (OCA)  belongs  to  the  group  of
farnesoid  X  receptor  (FXR)  agonists,  and  is  a  semisyn-
thetic  derivative  of  chenodeoxycholic  acid  (a  potent  FXR
activator).14,245,247,248

In  the  FLINT  phase  2  study,  OCA  at  a  dose  of  25  mg/day
was  compared  with  placebo  for  72  weeks  in  patients  with
NASH  and  no  cirrhosis.249 The  primary  outcome  measure
was  histologic  improvement,  with  no  worsening  of  fibrosis,
from  baseline  measurement  to  the  end  of  treatment.249 A
planned  interim  analysis  showed  that  OCA  was  superior  to
placebo  (p  =  0.0024),  and  so  biopsies  were  not  performed  at
the  end  of  treatment.  The  criterion  for  early  ending  of  treat-
ment  was  met  by  64  patients.247 Histologic  improvement  was
achieved  in  45%  (n  =  50/110)  of  the  patients  in  the  OCA  group
vs  21%  (n  =  23/109)  of  the  patients  that  received  placebo
(RR:  1.9,  95%  CI:  1.3-2.8,  p  =  0.0002).  Pruritus  was  the  most
significant  adverse  effect,  presenting  in  23%  (n  =  33/141)  of
the  patients  with  OCA  vs  6%  (n  =  9/142)  in  the  patients  with
placebo.249 Another  effect  to  consider  is  an  increase  in  LDL
and  a  decrease  in  HDL,  findings  that  have  not  yet  been
associated  with  clinical  significance.  Currently  2  studies,
REGENERATE  (NCT02548351)  and  REVERSE  (NCT03439254)
(phase  3)  are  looking  for  improved  fibrosis  in  at  least  one
stage.250,251

Elafibranor  (GFT-505)  is  a  dual  peroxisome  proliferator-
activated  receptor  alpha/delta  agonist  (PPAR��) that
improves  insulin  sensitivity,  glucose  homeostasis,  and  lipid
metabolism  and  reduces  inflammation.252 In  the  GOLDEN-
505  study,  a  total  of  276  patients  with  NASH  and  no  cirrhosis
were  assigned  to  80  mg  or  120  mg  of  elafibranor  or  placebo
for  52  weeks.  Improvement  in  NASH  was  looked  for,  with
no  worsening  of  fibrosis.  The  primary  outcome  measure
was  achieved  in  23%  of  the  patients  in  the  group  receiving
80  mg/day,  in  21%  in  the  group  receiving  120  mg/day,  and  in

17%  in  the  placebo  group.247,252 In  a  later  analysis,  reversal
of  NASH  was  shown  to  be  a  significant  outcome  measure
in  patients  with  a  baseline  NAS  of  4  or  more  in  the  group
receiving  120  mg.247,252 In  that  same  group,  there  was  a
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ignificant  reduction  in  fibrosis  stage  and  improvement  in
iver  enzymes,  lipids,  glucose  homeostasis,  and  systemic
nflammation  markers.  A  transitory  increase  in  serum
reatinine  (4.31  ±  1.19  �mol/l,  p  <  0.001)  was  the  only
dverse  effect.252

Cenicriviroc  (CVR)  is  a  dual  antagonist  of  C---C  chemokine
eceptor  types  2  and  5.  In  animal  models  and  phase  2
tudies  on  humans,  interesting  anti-inflammatory  and  antifi-
rotic  activity  has  been  shown.247,253,254 The  CENTAUR  study
ncluded  289  patients  with  NASH  and  no  cirrhosis  and  a
AS  >  4.  They  were  given  CVR  150  mg,  a  crossover  from
lacebo  to  CVR,  or  just  placebo.  The  first  year,  inflamma-
ion  improvement  with  no  fibrosis  worsening  was  evaluated
nd  the  second  year,  complete  resolution  of  NASH  with  no
brosis  worsening  was  assessed.253 The  final  results  showed

mprovement  in  fibrosis  but  did  not  demonstrate  changes  in
teatosis  or  ballooning  degeneration.247

Antidiabetics,  such  as  liraglutide  (LG),  are  drugs  that
ct  on  the  glucagon-like  peptide-1  receptor  agonist  (GLP-
RAs).247 That  drug  has  been  studied  in  diabetic  and
ondiabetic  patients  and  compared  with  interventions,  such
s  exercise.  Initial  results  showed  a  satisfactory  effect
n  patients  with  NASH,  with  good  ranges  of  safety  and
olerance.254---256 In  the  Lira-NAFLD  study,255 80  patients  with
oorly-controlled  diabetes  were  treated  with  a  dose  of
.2  mg/day  for  6  months.  In  the  analysis  of  the  68  patients
hat  completed  the  study,  there  was  a  decrease  in  gly-
ated  hemoglobin  (from  9.8  to  7.3%),  a  decrease  in  body
eight  (from  99.5  kg  to  95.9  kg),  BMI,  visceral  fat,  and  sero-

ogic  markers.  There  was  a  reduction  from  17.3%  ±  10.9  to
1.9%  ±  9.3  (p  <  0.0001)  in  liver  fat.

Upcoming  results  are  expected  from  the  CGH-LiNASH
NCT02654665),  comparing  LG  vs  bariatric  surgery.257

Selonsertib  (SEL)  is  a  kinase-1  inhibitor  that  signals
poptosis  (ASK-1),  which  is  key  to  the  activation  of  stress-
ssociated  inflammation.247,258 In  murine  models,  ASK-1
nhibition  improved  metabolic  parameters  and  fibrosis  asso-
iated  with  NASH.258 The  use  of  SEL,  with  and  without
imtuzumab  (the  humanized  monoclonal  antibody  that  acts
gainst  the  molecule  lysyl  oxidase-like  molecule  2  [LOXL2])
as  evaluated  in  humans.  A  dose  of  18  mg  of  SEL  for  24  weeks
roduced  a  reduction  of  1  or  more  stages  of  fibrosis  in  43%
f  the  patients  (n  =  13/30)  and  in  30%  of  the  patients  that
eceived  the  6  mg  dose  (n  =  8/27).258 Improvement  was  eval-
ated  through  biopsy,  magnetic  resonance,  and  serologic
arkers  for  apoptosis.
50.  Silymarin,  silybin-phosphatidylcholine,  pir-

enidone,  ademetionine,  and  probiotics,  among  others,
re  medications  that  have  shown  encouraging  results
n  preliminary  studies,  but  at  present  there  is  no  solid
vidence  of  their  clinical  usefulness.  Controlled  clinical
rials  demonstrating  histologic  improvement  are  needed
o  support  their  recommendation.

Quality  of  evidence  and  strength  of  recommendation:
RADE  B2,  weak  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  79.41%;  in
artial  agreement,  14.70%; uncertain,  5.88%.

Silymarin  (SIL)  is  a  flavonoid  extract  from  the  seeds

f  the  milk  thistle  that  belongs  to  the  family  Aster-
ceae/Compositae.  It  consists  of  four  isomers  (silybin,
sosilybin,  silydianin,  and  silychristin)  and  antioxidant,  anti-
nflammatory,  and  antifibrotic  effects  are  attributed  to  it.259
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t  has  been  assessed  as  monotherapy  and  associated  with
ther  supplements. 259---260

SIL  was  evaluated  in  a  multicenter  study  at  a dose  of
00  mg  for  48  weeks  of  treatment  and  compared  with  a
lacebo  (n  =  99  patients).  There  was  no  improvement  in  the
AS  in  the  placebo  group,  but  biopsy  revealed  improve-
ent  in  the  grade  of  fibrosis  in  the  SIL  group  (p  =  0.023).261

tudies  with  a  larger  number  of  patients  are  required.  In
 meta-analysis  that  included  8  controlled  clinical  trials
n  =  587),  SIL  produced  a  change  in  transaminase  values,  but
o  changes  in  fibrosis  or  mortality  were  reported.262

Oxidative  stress  induced  by  free  fatty  acids  and  insulin
esistance  are  essential  for  the  production  and  perpetu-
tion  of  damage  in  NAFLD.263 Thus,  antioxidant  therapies
re  a  reasonable  preventive  and  therapeutic  option.263---265

he  antioxidant  effect  of  the  silybin  complex,  phos-
hatidylcholine,  and  alpha-lipoic  acid,  given  their  better
ioavailability,  improved  the  ratio  of  reduced  glutathione
o  oxidized  glutathione,  favored  mitochondrial  function,
nd  prevented  free  radical  formation  and  the  activation
f  apoptotic  and  fibrogenic  mechanisms.264,266,267 Those
esults  were  shown  in  in  vitro  studies,263 in  experimental
tudies,263---265 and  in  clinical  trials,264,265,268,269 suggesting
hat  the  complex  can  improve  the  histology,  fibrosis  markers
TGF-b  and  MMP-2),  and  metabolic  profile,266,267,269 espe-
ially  in  patients  with  DM2  and  carbohydrate  intolerance.
e  believe  more  clinical  trials  that  confirm  those  results

re  required.270,271

Pirfenidone  (PFD)  has  been  used  in  the  treatment  of  pul-
onary  fibrosis,272 but  its  mechanism  of  action  is  not  clear.
here  are  some  reports  on  its  use  in  patients  that  have  hep-
titis  C  virus  (HCV),  with  a  decrease  in  steatosis  in  61%  of
he  patients  and  decreased  levels  of  IL-6,  TGF-  �1,  and
NF-�. Again,  more  studies  confirming  those  findings  are
equired.273

S-adenosyl  methionine  is  a  methyl  donor  and  is  syn-
hesized  from  methionine  and  ATP  in  a  reaction  catalyzed
y  methionine  adenosyltransferase  (MAT).274 Elevated  doses
n  murine  models  have  not  produced  the  expected
enefits.274,275

Probiotics  are  live  nonpathogenic  microorganisms  that
ave  been  used  in  certain  diseases.  They  can  improve  the
ut  microbiota  involved  in  the  pathogenesis  of  insulin  resis-
ance  and  NAFLD.276,277 Among  the  mechanisms  proposed
re  TNF-� inhibition  and  adiponectin  enhancement,  possi-
ly  resulting  in  the  regulation  of  blood  glucose  and  lipid
etabolism,  modulating  the  microbiota,  intestinal  perme-

bility,  and  inflammatory  response.278,279 In  a  meta-analysis
f  7  studies  with  treatments  lasting  2  to  7  months,  there
as  a  decrease  in  BMI,  ALT,  AST,  HOMA-IR,  and  in  the
rade  of  steatosis,  as  identified  through  US.  However,  there
as  great  heterogeneity  between  the  studies.278 Probi-
tics  have  advantages  that  must  be  recognized:  low  cost,
idespread  availability,  and  the  absence  of  serious  adverse
ffects.278

51.  Cirrhosis  of  the  liver  associated  with  NAFLD  is  one
f  the  main  indications  for  liver  transplantation  world-
ide.
Quality  of  evidence  and  strength  of  recommendation:
RADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  94.11%;  in
artial  agreement,  2.94%; uncertain,  2.94%.

a
2
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R.  Bernal-Reyes  et  al.

During  the  1980s  and  1990s,  NAFLD  was  considered
n  infrequent  cause  of  orthotopic  liver  transplantation
OLT).280 Nevertheless,  in  recent  years  it  has  become  the
ost  common  cause  of  HCC  and  the  second  most  common

or  OLT.14,247,281 From  2000  to  2014,  the  number  of  patients
n  the  waiting  list  due  to  NAFLD  increased  410%.282 By  the
ear  2030,  cirrhosis  is  estimated  to  increase  by  168%  and  the
ncidence  of  HCC  by  137%.280,283

In  2013,  NASH  became  the  second  most  frequent  cause
f  OLT  in  the  United  States  (surpassing  alcohol).  Of  63,061
dults  with  OLT,  18.25%  (n  =  8,266)  of  the  cases  were  associ-
ted  with  fatty  liver.284 Annual  incidence  has  been  estimated
t  14%.285 With  the  new  treatment  for  HCV  and  the  high  cure
ates,  it  is  considered  that  OLTs  due  to  that  etiology  will  be
ecreasing,280,283 making  NAFLD  the  main  indication  for  OLT
ithin  a  few  short  years.

Patients  with  NAFLD-related  OLT  tend  to  be  older,  have  a
igher  BMI,  and  have  more  comorbidities,  such  as  DM2  and
igh  blood  pressure,280 increasing  the  wait-list  mortality  rate
nd  making  a  more  careful  selection  of  cases  necessary.286

52.  Risk  factors  for  disease  recurrence  or  de  novo
AFLD  in  liver  transplant  recipients  are  similar  to  those

n  effect  before  transplantation.
Quality  of  evidence  and  strength  of  recommendation:

RADE  A1,  strong  in  favor  of  the  statement.
Level  of  agreement:  in  complete  agreement,  91.17%;  in

artial  agreement,  5.88%; uncertain,  2.94%.
The  existing  pre-transplantation  risk  factors  for  the

ecurrence  of  NAFLD  include  obesity  (in  up  to  30%  of  the
andidates  for  OLT),  age,  high  blood  pressure  (prevalence
f  10-15%),  DM2,  kidney  disease,  and  peripheral  arteriopa-
hy.  Upon  analyzing  the  factors  associated  with  disease
ecurrence  in  the  patients  after  transplantation,  they  were
ound  to  be  exactly  the  same  as  the  pre-transplantation  risk
actors283 (fig.  2).

Other  factors  described  in  the  recurrence  of  NAFLD
re  the  presence  of  the  PNPLA3  c44G  allele  (in  the
onor  [genotype  G],  OR:  1.62)287 and  immunosuppress-
nts,  such  as  the  calcineurin  inhibitors  that  lead  to  major
etabolic  complications.283,288 Steroids  are  associated
ith  greater  insulin  resistance,  obesity,  hyperlipidemia,
nd  high  blood  pressure  and  the  mammalian  target  of
apamycin  (mTOR)  inhibitors  increase  insulin  resistance  and
ypertriglyceridemia.283

Cases  of  de  novo  NASH  with  progression  from  NAFLD  to
ASH  are  rare.  They  are  produced  in  5  to  8%  of  the  patients
nd  are  more  frequently  associated  with  MetS.284

53.  The  recurrence  of  NAFLD  after  liver  transplanta-
ion  increases  the  risk  for  developing  fibrosis  and  cirrhosis
t  5  years.

Quality  of  evidence  and  strength  of  recommendation:
RADE  B1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  97.05%;  in
artial  agreement,  2.94%.

Outcomes  after  transplantation  due  to  NAFLD  are  gen-
rally  good  at  1,  3,  and  5  years,  with  survival  rates  of  88,
2,  and  77%,  respectively,  and  are  similar  to  those  for  other
tiologies.283 Recurrence  of  NAFLD  at  5  years  is  not  associ-

ted  with  mortality  or  graft  loss.289 Steatosis  above  grade

 (34-66%  established  by  biopsy)  is  seen  in  up  to  60%  of
ecipients  the  second  year  after  transplant.  Of  those  cases,
0  to  50%  progress  to  inflammation,  a  higher  percentage
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Figure  2  Factors  associated  with  the  recurrence  of  NASH  or  de  novo  NASH.
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than  that  in  patients  with  other  non-NAFLD  indications  for
transplant.290 NASH  with  progressive  fibrosis  and  the  for-
mation  of  bridging  septal  fibrosis  or  cirrhosis  (METAVIR  ≥  2)
occurs  in  5%  of  recipients  at  post-transplantation  year
5.291,292 A  greater  incidence  of  advanced  fibrosis  (>27%)  was
reported  in  a  recent  study,  albeit  the  sample  size  was  small,
with  bias  selection.290 Given  the  increase  in  prevalence,  re-
transplantation  associated  with  NASH-related  cirrhosis  is  a
possibility,  but  experience  is  limited.289 One-year  and  5-year
survival  for  re-OLT  due  to  NASH  is  65  and  52%,  respec-
tively.

54.  Cardiovascular  diseases  are  the  main  cause  of
death  in  patients  with  transplantation  due  to  NAFLD.

Quality  of  evidence  and  strength  of  recommendation:
GRADE  A1,  strong  in  favor  of  the  statement.

Level  of  agreement:  in  complete  agreement,  100%.
In  general,  cardiovascular  complications  are  the  cause  of

morbidity  and  mortality  in  liver  transplantation,  not  graft
complications.

Metabolic  complications,  such  as  MetS  (50%),  high
blood  pressure  (60---70%),  and  hyperlipidemia  (50-70%),  can
occur  after  transplant.280,283,288 An  increase  in  BMI  from
24.8  kg/m2 to  28.1  kg/m2 within  a  period  of  two  years
has  been  reported  in  different  case  series.283 Therefore,
patients  with  NASH  are  at  greater  risk  for  developing
post-transplant  DM2.  Immunosuppression  contributes  to  the
development  of  those  metabolic  alterations.  In  addition,
the  age  of  the  recipient  is  a  risk  factor  for  atherosclerosis.283

Said  metabolic  alterations  are  an  important  factor  for  the
development  of  cardiovascular  complications.  Numerous
studies  show  greater  morbidity  and  mortality  5  years  after
transplantation,  ranging  from  13.5  to  32%,  depending  on
the  case  series  analyzed.293---295
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