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Non-alcoholic  fatty  liver  disease  (NAFLD)  or  fatty  liver  dis-
ease  is  the  most  common  current  cause  of liver  disease,
occurring  in  approximately  30%  of  the adult population.1

Although  it  is  often  a benign  disease,  in an  increasing  number
of  cases  it  may  progress  to steatohepatitis  with  a greater  or
lesser  degree  of fibrosis,  cirrhosis,  and  hepatocellular  car-
cinoma.  The  number  of  patients  with  this  condition  who
require  a  liver  transplant  is  also  increasing.2 The  preva-
lence  of  NAFLD  is  difficult  to  establish  because  most patients
have  no  symptoms  and its estimation  depends  on the diag-
nostic  method,  laboratory  test  changes,  imaging  tests,  or
liver  biopsy,  but  rates  ranging  from  1.5%  to  3% have  been
estimated.  NAFLD  is  closely related  to  metabolic  syndrome,
and  especially  to obesity,  insulin  resistance,  and  type  2 dia-
betes  mellitus  (T2DM),  so that  90%  of  obese  subjects  and
70%  of  patients  with  T2DM  have  a greater  or  lesser  degree
of  liver  steatosis.  Some  studies  also  show  that  up  to  20%
of  patients  with  T2DM  and  normal  liver  function  tests  have
histological  lesions  of  steatohepatitis,3 and 5---7% of  these
show  significant  fibrosis.4 Because  of  the increased  obesity
and  overweight  and  T2DM  occurring  in 30%  and  8% of  the
population  respectively,  an increased  prevalence  of  NAFLD
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can  also  be expected.  There  are several  recent  reviews  of
the  relationship  between  non-alcoholic  steatohepatitis  and
diabetes.5---7

Although  the pathogenesis  of  NAFLD  and  its  progression
to  steatohepatitis  are  not  fully  known,  the condition  shares
a  number  of  common  mechanisms  with  T2DM,  including
changes  in  glucose  and lipid  metabolism,  insulin  resistance,
and  genetic  and  environmental  factors.8 In  both  condi-
tions there  is  an increase  in insulin  resistance  in  the liver,
muscle,  and  adipose  tissue  that  results  in the secretion
of  proinflammatory  cytokines.  Environmental  factors such
as  diet,  sedentary  lifestyles,  microbiota  composition,  and
exposure  to  some  chemical  compounds  are  associated  with
obesity,  T2DM,  and  NAFLD.  A number  of  genes  related  to  a
greater  risk  of  the development  of  steatohepatitis  have  been
reported,  some  of  which  are also  associated  with  the  risk
of developing  T2DM.9 These  genes  include  adiponutrin  and
transcription  factor  7-like  2,  although  the  influence  of  genes
related  to  glucose  metabolism  and insulin  resistance,  lipid
metabolism,  oxidative  stress,  inflammation,  and fibrosis  has
been  reported.9

Besides  the  greater  risk  of  patients  with  T2DM  experienc-
ing  NAFLD,  there  is  evidence  showing  that  NAFLD  may  be a
risk  factor  for  T2DM.  In this  regard,  a study  that  compared
subjects  with  NAFLD  and  control,  both  with  no  diabetes,
showed  a  greater  prevalence  of  T2DM  and  metabolic  syn-
drome  in subjects  with  NAFLD  when they  were re-evaluated
after  11  years.10 On the other  hand,  when  diabetes  occurs
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in  subjects  with  insulin  resistance  and obesity,  diabetes  is
an  independent  factor  for  the progression  of  NAFLD  and
the  development  of  cirrhosis.  Thus,  when  the association
of  T2DM  and  NAFLD  is  studied,  not  only  should  NAFLD  preva-
lence  be  considered,  but  also  the impact  of  diabetes  on
the  progression  to  steatohepatitis.  It  may  be  stated,  fol-
lowing  the  definition  of  Loria  et al.,11 that  there  is  a  vicious
cycle  between  fatty  liver  and  diabetes,  with  insulin  resis-
tance  leading  initially  to fatty  liver  and  T2DM  in predisposed
subjects,  and  diabetes  in turn  promoting  its  progression  to
fibrosis  and  the  eventual  development  of  cirrhosis  and hepa-
tocellular  carcinoma.  There  is  clear  evidence  showing  that
NAFLD  is  an  independent  risk  factor  for  the  development  of
cardiovascular  diseases  in patients  with  T2DM,  and  also  with
type  1 diabetes  mellitus.12 There  are  also  some  data  show-
ing  that  NAFLD  may  be  a  risk  factor  for  the development
of  long-term  complications  of diabetes  such  as  retinopathy
and  renal  failure,  but  additional  studies  are needed  on  this
subject.13

In all  patients  with  T2DM,  as  in subjects with  other
risk  factors,  the presence  of  fatty  liver  should  be  ruled
out,  an  attempt  should  be  made  to  establish  the grade
of  the  disease,  and patient  referral  to  a  specialist  should
be  considered.  Liver  biopsy  is  still  considered  the best
test  for  diagnosis,  because  it allows  us to  differentiate
between  simple  steatosis  and  steatohepatitis  and  to  estab-
lish  the  grade  of  the lesion  and  the severity  of  the fibrosis.
Biopsy  is,  however,  an invasive  test  which  is  not free  of
risks,  is  costly,  and  has  a  non-negligible  chance  of  sampling
errors.  Because  of  this,  a  number  of noninvasive  meth-
ods,  including  both  laboratory  and  imaging  tests,  have  been
developed  in recent  years.14 Laboratory  methods  include
various  indices  that  combine  liver  function  biochemical
parameters  with  clinical  data  such  as  age,  the body  mass
index,  abdominal  circumference,  the presence  of  T2DM
and/or  other  components  of  metabolic  syndrome.  The  most
widely  available  of  the  radiographic  methods  is  ultrasonog-
raphy,  which  makes  it possible  for  the  presence  of  fat
to  be  detected  and  for a  semiquantitative  grading  to  be
established,  although  not  for  the presence  of fibrosis  to
be  detected,  unless  it  is  quite  advanced.  Magnetic  reso-
nance  imaging  is  a more  precise  technique,  but  is  also  more
expensive.  Liver  elastography  and  acoustic  radiation  force
impulse  are  procedures  that  allow  for  the  quantification  of
fibrosis.  In  practice,  according  to  the recommendations  of
an  expert  panel,  all  patients  with  T2DM,  especially  if  they
have  other  components  of  metabolic  syndrome  such as  obe-
sity,  dyslipidemia,  or  hypertension,  should  be  given  liver
function  tests  and  abdominal  ultrasonography.  If patients
have  moderate  increases  in  transaminases  and/or  ultra-
sonographic  evidence  of  steatosis,  they  should  be referred
to  a  hepatologist,  especially  if  changes  persist  after  one
month  despite  lifestyle  changes  and improved  control  of
diabetes.15

If the  pathogenesis  of  NAFLD  and  that  of  T2DM  have  many
points  in  common,  the  same  applies  to  their  treatment.  In
both  conditions,  lifestyle  changes  including  adequate  diet
and  aerobic  physical exercise  facilitate  weight  decrease  and
improvements  in fatty  liver  and  diabetes  control.16 Lifestyle
changes  are,  therefore,  the first  therapeutic  measure.  The
problem  is  that  only a small  percentage  of  patients  follow
these  recommendations,  especially  over  a  long  period  of

time.  In  morbid  obesity,  weight  loss  after  bariatric  surgery
causes  significant  improvements  in steatosis  and fibrosis,  as
well  as  in blood  glucose  levels.

There  is  currently  no  approved  treatment  for  NAFLD.
However,  improved  understanding  of  the  pathophysiology
of  this  disease  has led to  new  treatments  being  pro-
posed,  among  which  special  mention  should  be  made  of
those  that  improve  insulin  resistance,  antioxidants,  and
treatments  with  antifibrogenic  action.16,17 Among the  antidi-
abetics,  metformin  has  improved  liver  enzyme  levels  and  fat
contents  of  the liver  in  some studies,  but  without  modifying
histological  lesions.  PPAR-gamma  agonists,  especially  piogli-
tazone,  improve  liver  histology,  but  have  a  number  of  side
effects  such  as  weight  increase,  heart  failure,  and the risk  of
fracture,  so  should  be used  with  caution.  New antidiabetic
drugs,  including  glucagon-like  peptide  1  receptor  agonists
such  as  liraglutide  and exenatide,  and  dipeptidyl-peptidase
4  inhibitors  such  as  sitagliptin,  appear  more  promising.
The  experimental  results  and  clinical  data  suggest  that
these  drugs decrease  liver  inflammation  and  steatosis.18,19

However,  large  treatment  studies  are needed  before  these
treatments  can  be recommended.

Current  clinical  guidelines  do not recommend  that  the
presence  of  NAFLD  should  be routinely  ruled  out  in diabetic
patients  unless  they  have elevated  transaminase  levels  or
some  other  sign  suggesting  liver  disease.  This  is  due,  at least
partly,  to  the fact that  noninvasive  diagnostic  methods  are
not  well  established  and  no effective  treatment  is  available.
Given  that  many  patients  with  NAFLD  are  stable  and  do  not
progress  to  steatohepatitis,  some authors  also  question  the
cost-benefit  of  routinely  ruling  out  NAFLD.  However,  as  pre-
viously  discussed,  NAFLD  is  highly  prevalent  in patients  with
T2DM,  and  both  conditions  mutually  reinforce  each  other,
so  that  patients  with  NAFLD,  especially  obese patients,  are
more  prone  to  developing  T2DM, and  T2DM  promotes  the
progression  of  lesions  in fatty  liver.  On  the  other  hand,  both
NAFLD  and T2DM  predispose  to  the development  of cardio-
vascular  complications.  Therefore,  it is  desirable  to  promote
the  collaboration  of  endocrinologists  and  hepatologists  in
the  control  of  patients  with  T2DM  and fatty  liver.  Such  col-
laboration  has  recently  resulted  in the  publication  of  clinical
guidelines  for the control  and  treatment  of  NAFLD,  jointly
prepared  by  the European  Association  for  the  Study  of  the
Liver  (EASL),  the European  Association  for  the Study  of Dia-
betes  (EASD),  and  the  European  Association  for the Study  of
Obesity  (EASO).20
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