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Abstract  This  document  has  discussed  clinical  approaches  to  managing  cardiovascular  risk
in clinical  practice,  with  special  focus  on  residual  cardiovascular  risk associated  with  lipid
abnormalities,  especially  atherogenic  dyslipidaemia  (AD).

A simplified  definition  of  AD was  proposed  to  enhance  understanding  of  this condition,  its
prevalence  and  its  impact  on  cardiovascular  risk.  AD  can  be defined  by  high  fasting  triglyceride
levels (≥2.3  mmol/l/≥200  mg/dl)  and  low  high-density  lipoprotein  cholesterol  (HDL-c)  levels
(≤1.0/40  and  ≤1.3  mmol/l/50  mg/dl  in  men  and  women,  respectively)  in statin-treated  patients
at high  cardiovascular  risk.  The  use  of  a  single  marker  for  the  diagnosis  and  treatment  of  AD,
such as  non-HDL-c,  was  advocated.  Interventions  including  lifestyle  optimisation  and  low  density
lipoprotein (LDL)  lowering  therapy  with  statins  (±ezetimibe)  are  recommended  by  experts.
Treatment  of  residual  AD can be performed  with  the  addition  of  fenofibrate,  since  it can  improve
the complete  lipoprotein  profile  and  reduce  the  risk  of  cardiovascular  events  in patients  with
AD. Others  clinical  condictions  in which  fenofibrate  may  be prescribed  include  patients  with
very high  TGs  (≥5.6  mmol/l/500  mg/dl),  patients  who  are intolerant  or  resistant  to  statins,
and patients  with  AD and  at  high  cardiovascular  risk.  The  fenofibrate-statin  combination  was
considered  by  the experts  to  benefit  from  a  favourable  benefit-risk  profile.

� Please cite this article as: Grupo de trabajo de Dislipemia Aterogénica de la  Sociedad Española de Arteriosclerosis y  Grupo Europeo de
Expertos. Recomendaciones prácticas para el  manejo del riesgo cardiovascular asociado a la  dislipemia aterogénica, con especial atención
al riesgo residual. Adaptación española de un Consenso Europeo de Expertos. Clin Invest Arterioscler. 2017;29:168---177.

♦ The names of the components of the Atherogenic Dyslipemia Working Group of the Spanish Society of  Atherosclerosis and the European
Expert Group are related in Annex.
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In  conclusion,  cardiovascular  experts  adopt  a  multifaceted  approach  to  the  prevention  of
atherosclerotic  cardiovascular  disease,  with  lifestyle  optimisation,  LDL-lowering  therapy  and
treatment  of  AD  with  fenofibrate  routinely  used  to  help  reduce  a  patient’s  overall  cardiovascular
risk.
© 2017  Published  by  Elsevier  España,  S.L.U.  on behalf  of  Sociedad  Española de  Arteriosclerosis.
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Recomendaciones  prácticas  para  el  manejo  del  riesgo  cardiovascular  asociado  a la

dislipemia  aterogénica,  con  especial  atención  al  riesgo  residual.  Adaptación  española

de  un Consenso  Europeo  de  Expertos

Resumen  El documento  incluye  los  aspectos  clínicos  para  abordar  el  riego  cardiovascular  en  la
práctica  clínica,  con  especial  atención  en  el riesgo  cardiovascular  residual  asociado  a  anomalías
lipídicas, especialmente  dislipemia  aterogénica  (DA).

Se propone  una  definición  simplificada  de  DA  para  mejorar  la  comprensión  del problema,  su
prevalencia  y  su  impacto  en  el  riesgo  cardiovascular.  La  DA  puede  ser  definida  por  aumento
de los  niveles  de  triglicéridos  (≥  2,3  mmol/l/≥ 200 mg/dl)  y  descenso  de cHDL  (≤  1,0/40  y
≤ 1,3  mmol/l/50  mg/dl  en  hombres  y  mujeres,  respectivamente)  en  pacientes  con  alto  riesgo
cardiovascular  en  tratamiento  con  estatinas.  Se  recomienda  el  empleo  de  un  marcador  simple
para el  diagnóstico  y  tratamiento  de la  DA, tal  como  es  el  colesterol-no-HDL.  Para los  expertos,
la intervención  terapéutica  incluye  optimización  del  estilo  de vida  y  fármacos  hipocoles-
terolemiantes  (estatinas  ± ezetimiba).  El tratamiento  de la  DA residual  se  puede  completar
con la  adición  de  fenofibrato,  al  objeto  de  mejorar  el perfíl  lipídico  completo  y  reducir  el
riesgo de  accidentes  cardiovasculares  en  los  pacientes  con  DA. Otras  situaciones  clínicas  en  las
que se  puede  prescribir  fenofibrato  incluyen  los  pacientes  con  hipertrigliceridemias  elevadas
(≥ 5,6  mmol/l/500  mg/dl),  enfermos  con  intolerancia  o  resistencia  a  las  estatinas,  y  pacientes
con alto  riesgo  cardiovascular  que  presentan  DA.  Los  expertos  consideran  que  la  combinación
estatina-fenofibrato  muestra  un perfil  favorable  riesgo-beneficio.

En conclusión,  los expertos  proponen  un  manejo  multifactorial  para  la  prevención  de  la  enfer-
medad cardiovascular  aterosclerótica  mediante  optimización  del estilo  de  vida,  tratamiento
para reducir  el  cLDL  y  tratamiento  de la  DA con  adición  de  fenofibrato  de forma  rutinaria,  al
objeto de  reducir  el  riesgo  cardiovascular  global  del  paciente.
© 2017  Publicado  por  Elsevier  España,  S.L.U.  en  nombre  de  Sociedad  Española  de  Arterioscle-
rosis.

Introduction

Treatment  with  statins  is  critical  to  cardiovascular  (CV)  dis-
ease  prevention  due  to  their  capacity  to  reduce  low-density
lipoprotein  cholesterol  (LDL-C)  levels.  A decrease  in  cardio-
vascular  events  has  also  recently  been  demonstrated  when
an  additional  LDL-C  reduction  is  achieved,  either  through
high  doses  of  statins  or  the  combination  of  a  statin  with
another  cholesterol-lowering  drug such  as  ezetimibe,  as
shown  by  the  IMPROVE-IT  study.1 However,  statins  do not
eliminate  the  residual  risk  deriving  from  other  lipid  abnor-
malities,  such  as  hypertriglyceridaemia  and/or  low  levels
of  high-density  lipoprotein  cholesterol  (HDL-C),  which  can
cause  additional  cardiovascular  events.

A  consensus  document  representing  the opinion  of  Euro-
pean  cardiovascular  disease  experts  has  recently  been
published.  It  describes  the importance  of  atherogenic  dys-
lipidaemia  (AD)  in contributing  to  sustained  elevated  CV
risk,  as  well  as  the  role  of  the  statin-fenofibrate  combina-
tion  in  offering  a comprehensive  approach  to  dyslipidaemia

treatment  in the  face  of  AD,  when the patient  also  requires
supplementary  cholesterol-lowering  treatment  due  to  ele-
vated  CV risk.2

The  aim  of  this article  is  to  summarise  the opinion  of
these  experts  concerning  the clinical  decisions  that govern
CV  risk  management  when  specifically  faced  with  this type
of  residual  risk  associated  with  atherogenic  dyslipidaemia  in
clinical  practice.

Atherogenic dyslipidaemia and  residual
cardiovascular risk

Numerous  factors  contribute  to  CV  risk,  whether  non-lipid
related  (age,  gender,  smoking,  alcohol,  diabetes  mellitus,
obesity,  hypertension)  or  lipid-related  (increased  LDL-C,  ele-
vated  triglyceride  levels  and  or  low  HDL-C).  Statins,  in
combination  with  an improved  lifestyle,  reduce  the rate  of
CV  events  in many  patients.  Nevertheless,  it is  common  for
patients  to  still  suffer  cardiovascular  events,  particularly
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in  the  event  of sustained  lipid  metabolism  abnormalities.
This  CV  risk  is known  as  ‘‘residual  risk’’.  In accordance
with  the  Residual  Risk  Reduction  Initiative  (R3i),3 this can
be  defined  as  the sustained  risk  of  cardiovascular  events  in
individuals  despite  meeting  LDL-C,  blood  pressure  and  blood
glucose  objectives,  having  taken  conventional  therapeutic
measures.

The  main  obstacle  to treating  CV  risk  due  to dyslipi-
daemia,  particularly  AD (characterised  by  high  triglycerides
and  low  HDL-C),  is  the lack  of awareness  of  the issue  and the
impact  that  AD  can have  on  CV risk.  It is  therefore  impor-
tant  to  raise  awareness  of  the  importance  of  residual  CV
risk  associated  with  AD  and  the importance  of  treating  the
condition  beyond  reducing  LDL-C levels.  Furthermore,  once
clear  treatment  objectives  have  been  recognised  and  estab-
lished,  doctors  are  in a better  position  to  identify  and treat
patients  with  residual  risk,  whether  in primary  or  secondary
prevention.

R3i  defines  AD  as  the imbalance  between  proatherogenic
triglyceride-rich  apolipoprotein  B-containing-lipoproteins
and  antiatherogenic  apolipoprotein  A-I-lipoproteins  (as  in
high-density  lipoprotein,  HDL).3 A simplified  definition
is  the  combination  of  an  excess  of  fasting  triglyc-
erides  (≥2.3  mmol/l/≥200  mg/dl)  and  an HDL-C  deficiency
(≤1.0  mmol/l/40  mg/dl and  ≤1.3  mmol/l/50  mg/dl)  in men
and  women,  respectively.  Although  LDL-C  concentrations
tend  to be  normal  or  only  moderately  increased,  in AD,  LDL
particles  are  typically  small  and  dense.

The  prevalence  of  AD  is  high,  particularly  in high-risk
subjects  (European  Atherosclerosis  Society  and  European
Society  of  Cardiology  criteria)  (Fig.  1),4 people  with  diabetes
mellitus,  metabolic  syndrome,5,6 chronic  kidney  disease,
familial  combined  hyperlipidaemia,7 overweight  women8 or
women  with  polycystic  ovary  syndrome.9

Lipid  profiling  in  clinical practice

In  practice,  the  lipid  profile  should  include total  choles-
terol,  LDL-C,  fasting  triglycerides  and  HDL-C.  LDL-C  and
non-HDL  cholesterol  (non-HDL-C,  calculated  as  total  choles-
terol  minus  HDL-C)  are considered  to  be  the most important
parameters  and  should  be  applied  as  therapeutic  objectives.

Other  markers  to  assess  lipid-related  residual  risk  could
also  be  considered  (Fig.  2),10---15 even  though  non-HDL-C  is
particularly  useful,  easy  to  determine  and  widely  acknowl-
edged  in  the international  guidelines.  That  is  why  it is
recommended  as  a secondary  treatment  objective  in the
European  Guidelines4 in patients  with  hypertriglyceridaemia
and  diabetes  mellitus,  metabolic  syndrome  or  chronic  kid-
ney  disease.  It should  be  noted  that  the  NICE  guideline16

recommends  non-HDL-C  as  a  primary  treatment  objective
in  all  patients,  as  it  represents  all  atherogenic  cholesterol.

Overall cardiovascular  risk

The  multifaceted  nature  of arteriosclerotic  CV  disease  and
its  risk  factors  drive  the  need  for  a  multifactorial  approach
to  its  prevention  and  treatment  (Fig.  3). This  usually  focuses
on  three  aspects:  (1)  lifestyle;  (2)  reducing  LDL-C;  and  (3)
treating  AD.

We  follow  the European  recommendations4 that  pro-
pose  individualised  treatment  based  on  individual  risk  and
on  treatment  objectives,  whereas  the American  guidelines
focus  solely  on  reducing  LDL-C.17

Improving  lifestyle

It is  essential  to  inform  the patient  of  the benefits  of
improving  their  diet,  increasing  their  level of  physical  activ-
ity,  limiting  alcohol  consumption,  quitting  smoking  and
assessing  their  sleep  patterns.  The  importance  of  these mea-
sures  should  not  be  underestimated.  Lifestyle  changes  may
improve  AD in conjunction  with  5---10% weight  loss.  The
impact  of lifestyle  is  greater  still  in  patients  with  type 2
diabetes  mellitus,  including  improved  glycaemic  control.

Cholesterol-lowering  treatment

In high-risk  or  very  high-risk  patients,  lipid-lowering  treat-
ment  is  usually  initiated  with  statins  at  the same  time  as
lifestyle  changes  are introduced.  The  LDL-C  targets  set  out
in  the European  guidelines  are established  in accordance
with  individual  CV  risk:  <2.5  mmol/l/100  mg/dl  for  high-
risk  patients  and  <1.8  mmol/l/70  mg/dl  for  very  high-risk
patients.4 It  should  also  be noted  that  an additional  decrease
with  combination  therapy  (statin  plus ezetimibe)  could  lead
to  an  even  greater  risk  reduction.1 This  benefit,  in both
absolute  and  relative  terms,  is  greater  in  patients  with  dia-
betes  mellitus18 and  may  drive  the need  to stipulate  even
sharper  reductions  in future  clinical  practice  guidelines,  i.e.
more  than  70  mg/dl  in very  high-risk  patients  or  patients  in
secondary  prevention.19

Treatment  of atherogenic  dyslipidaemia

The  impact  of  AD  on  residual  CV risk  is  of  such magnitude
that  even  patients  treated  with  statins  and with  controlled
LDL-C  are  71%  more  likely  to  suffer  severe  CV  events  if
they  also  have abnormal  triglyceride  and/or  HDL-C  levels.20

As  such,  treating  AD  itself  in high-risk  and very  high-risk
patients,  including  those  with  diabetes  mellitus,  could  sig-
nificantly  reduce  the incidence  of  cardiovascular  events.

Although  the  most significant  atherogenic  lipoproteins
are  LDLs,  other  apoB  containing  lipoproteins  (such  as
triglyceride-rich  lipoproteins  and  their  remnants)  may  lead
to  cholesterol  being  deposited  in  the arterial  intima.21

Furthermore,  lipoprotein  size  is  a  determining  factor  for
atherogenesis  because  the  remnant  particles  that  carry
triglycerides  penetrate  the arterial  intima  and  are retained
by  the connective  tissue  matrix,  contributing  directly  to
atheroma  plaque  formation  and  progression.21 As  such,
these  pathogenic  aspects  justify  the importance  of  addi-
tional  AD  treatment,  including  in  combination  with  statins,
in order  to reduce  residual  CV risk.22 A very  sizeable  pro-
portion  of  high-risk  patients  do  not meet  the  LDL-C  targets,
even  when  administered  high-dose  statins  or  a statin  plus
ezetimibe  in combination,  or  they have  additional  AD. In
order  to reduce  risk,  an LDL-C  reduction  of  at least  50%
has  been proposed  in these  patients,4,23 as  well  as  addi-
tional  treatment  to  address  excess  triglyceride  levels  and/or
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Figure  3  Global  assessment  of  the  strategy  in patients  with  cardiovascular  risk.

HDL-C  deficiency,  should  these  abnormalities  manifest.  In
clinical  practice,  these  abnormalities  have  been  classically
treated  with  niacin  or  fibrates.  Fenofibrate  has  been  found
to  be  the  drug  with  the most  favourable  pharmacologi-
cal  interaction  for  use  in conjunction  with  statins,  and
as  such  it  is  the drug  of  choice  for  this  combination.24

The  administration  of  niacin  with  a  statin has  shown  no
additional  benefit  over  statins  in monotherapy  and it is  a
less  potent  cholesterol-lowering  drug than  statins.25 Fol-
lowing  the  results  of  the  latest  clinical  trials  and due  to
its  risk-benefit  ratio  and  its side  effects,  niacin  is  not
recommended  for  use  in Europe.  Finally, proprotein  conver-
tase  subtilisin/kexin  type  9  inhibitors  (PCSK9)  have  recently
come  onto  the  market.  Although they  offer  a potent  addi-
tional  cholesterol-lowering  effect  and  have  been  trialled  on
lipoprotein(a)  [Lp(a)],  no  definitive  studies  on  AD  have  been
conducted  to  date.26

Fenofibrate

The  benefit  of  the statin-fenofibrate  combination  in patients
with  AD  was  corroborated  by  the ACCORD-Lipid  study.20 This
study  found  that  risk  of  CV  death,  myocardial  infarction  or
stroke  fell  by  31%  in diabetic  patients  with  AD  who  received
this  combination,  compared  to  patients  who  received  the
statin  in  monotherapy.  The  number  needed  to  treat  (NNT)
to  achieve  this benefit  was  20  patients  over five  years.27

These  data  force  us  to consider  the  use  of  drugs  other  than
statins,  such  as  fenofibrate,  to treat  AD, as  also  shown  by
the  FIELD  study  subanalyses,28 although  definitive  evidence

of  their  morbidity  and  mortality  would  have  to  be  confirmed
in specifically  designed  studies.

Fenofibrate  is  recommended  to  reduce  triglyceridaemia.4

To  avoid  fluctuations  caused  by  variations  in  measuring
triglycerides,  applying  non-HDL-C  as  a therapeutic  objec-
tive  may  prove  to  be particularly  beneficial  (at  a  level of
0.8  mmol/l/30  mg/dl  plus  the target  LDL-C level)  when it
comes  to  initiating  treatment  with  fenofibrate  in patients
with  AD.

Importance of combination therapy

As  mentioned  above,  in light  of the benefits  obtained  with
the combination  of statins  plus  ezetimibe1 or  a  PCSK9
inhibitor,29 or  the  combination  of  a statin  plus  fenofibrate  in
patients  with  AD,20 in order  to improve  the  overall  lipid  pro-
file,  combination  therapy  should be  considered  in high-risk
and  very  high-risk  patients.

Adherence  is  key  when  it  comes  to  treating  risk  factors,  as
shown  in hypertension  or  with  diabetes  mellitus.  Adherence
to  chronic  treatment  is  far  from  optimal,  and this  is  espe-
cially  true  of  lipid-lowering  drugs.  Furthermore,  adherence
to  risk  factor  treatments  is  crucial  in patients  in secondary
prevention,  and  it  has  been  shown  that  adherence  is  associ-
ated  with  a reduction  in cardiovascular  events.30

As  such,  reducing  the number  of tablets  to  take  in fixed-
dose  combinations  could  be of  particular  interest,  despite
the lack  of definitive  clinical  data  concerning  their  impact
on  adherence  and  treatment  compliance.  The  combination
of  a statin with  fenofibrate  could  be of particular  benefit  to
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patients  with  diabetes  mellitus  or  in  secondary  prevention
as  these  patients  are usually  polymedicated.31

Use of  fenofibrate  in  clinical practice

Fenofibrate  is  usually  administered  in clinical  practice  to
treat  residual  AD  in patients  receiving  statins  and  to  reduce
the  risk  associated  with  AD  in both  diabetic  and  non-diabetic
patients,  despite  the  fact  that  the treatment  of  AD  is  not  the
primary  objective.

Fenofibrate’s  approved  indications  are well  defined.
According  to  the European  Medicines  Agency  (EMA),  fenofi-
brate  is indicated  as  a supplementary  treatment  to  diet  and
lifestyle  in  the  following  circumstances:

•  Severe  hypertriglyceridaemia,  with  or  without  low HDL-C
levels.

•  Mixed  hyperlipidaemia,  when the  statin  is  not tolerated
or  is  contraindicated.32

• Mixed  hyperlipidaemia  in  patients  with  high  CV risk,
together  with  a  statin,  when triglyceride  and HDL-C  levels
are  not  properly  controlled.33

Which  lipid  abnormalities  are  usually  treated  with
fenofibrate?

The pooled  analysis of  clinical  trials  in patients  with  mixed
dyslipidaemia  in which fenofibric  acid  (active  metabolite
of  fenofibrate)  in combination  with  the most  potent  statins
(simvastatin,  atorvastatin  and  rosuvastatin)  confirmed  that
this  combination  significantly  improves  the overall  lipopro-
tein  profile  in  patients  with  AD.34 The  subanalysis  of  patients
with  diabetes  mellitus  also  demonstrated  that  this combi-
nation  improves  the lipid  profile  to  a greater  extent  than
statins  administered  in  monotherapy.35 In light  of  the above,
it  can  be  unequivocally  claimed  that  the  lipid  effects  of
fenofibrate  (Fig.  4)  may  help  to reduce  the risk  of macrovas-
cular  complications  in patients  with  AD,  and  especially  when
AD  manifests.

Fig.  5  details  the  situations  associated  with  fenofibrate’s
clinical  indications  in  accordance  with  the patient’s  lipid
profile,  the  presence/absence  of  diabetes  and  any  conco-
mitant  therapies.  Notwithstanding  the above,  fenofibrate
may also  be  considered  in patients  who  do not meet  the
LDL-C  targets  despite  intensive  cholesterol-lowering  treat-
ment  and  who  have  high  triglyceride  levels  and  low HDL-C,
as  well  as  in high-risk  and  very  high-risk  patients,  or  in sec-
ondary  prevention.  Although  the effect  of fenofibrate  on
LDL-C  is moderate,  it effectively  reduces  small  and  dense
LDL  particles  that  are typical  of AD.

When  is  fenofibrate  administered  in  first-,  second-
and third-line  treatment?

Fenofibrate  may  be  administered  in  monotherapy
to  patients  with  extremely  elevated  triglycerides
(≥5.7  mmol/l/500  mg/dl)  in order  to  reduce  the risk  of
acute  pancreatitis.  It may  also  be  prescribed  as  a  first-line
treatment  to  patients  in primary  or  secondary  prevention,
or  patients  with  a  high  or  very  high  CV  risk,  resistant  or

intolerant  to  statins  or  who  have  moderately  high  triglyc-
eride  levels.  It  should  be  noted  that a recent consensus
panel  statement  from  the European  Atherosclerosis  Soci-
ety  on  statin-associated  muscle  symptoms  recommends
the  addition  of  ezetimibe  with  or  without  a  fibrate  (not
gemfibrozil)  as  a  first-line  treatment  to  achieve  the  LDL-C
treatment  objectives.36 Fenofibrate  is  administered  as  a
second-  or  third-line  treatment  after  lifestyle  change  and
treatment  with  statins  plus  ezetimibe.

It  may  also  be considered  as  a first-line  treatment  in
patients  with  AD  and insulin  resistance  (without  increased
LDL-C  levels).  Many  patients  with  no prior  CV  history  but  with
AD  and  metabolic  syndrome,  abdominal  obesity  or  type  2
diabetes  mellitus  may  be  considered  to  be  high-risk  patients
and candidates  for  treatment  with  a  statin-fenofibrate
combination.37

Can  fenofibrate  be administered  to both  diabetic
and non-diabetic  patients?

As  diabetes  is  associated  with  increased  CV  risk,  patients
with  type 2  diabetes  are considered  both  by  the ESC/EAS
European  guidelines,4 and by  the EASD  guidelines  on
diabetes,38 to  be  high  risk  or  very  high  risk.  It  is  vital to
control  AD  in  these patients,  which  can  be achieved  with
fenofibrate.  However,  whilst  the administration  of  fenofi-
brate  to  diabetic  patients  is appropriate  because  they tend
to have AD,  it should be  noted  that  administration  of
the  drug  is  irrespective  of  diabetes,  as  it more  specif-
ically  depends  on  whether  or  not  the  patient  has  AD.
The  ESC/EAS  guidelines  also  recommend  pharmacological
treatment  for  patients  with  high  CV risk  and  hypertriglyceri-
daemia  >2.3  mmol/l/200  mg/dl,  which  cannot  be controlled
by  lifestyle  change  alone.

In  the opinion  of the experts,  other  possible  applications
of  fenofibrate  in  diabetic  patients  are subclinical  arte-
riosclerosis  and  being  overweight  or  obese.39,40 A recent
meta-analysis41 clearly  demonstrated  a fall  in the  rate  of
CV  disease  in patients  with  high  triglyceride  levels  and  low
HDL-C  treated  with  fibrates.

Fenofibrate  may  be  of particular  benefit  to  patients  with
cardiometabolic  risk.  In  an  animal  model,  PPAR-alpha  acti-
vation  reduced  visceral  adiposity,  had  beneficial  effects  on
pancreatic  beta  cells  and  improved  the  peripheral  action  of
insulin.42

Beyond  its beneficial  effects  on  the lipid  profile,  fenofi-
brate  is  also  administered  for  other  PPAR-alpha-mediated
effects,  such  as  the reduction  of  fibrinogen  and  proin-
flammatory  mediators,  or  improved  vasodilatation.43 These
benefits  may  be related  to  the improvement  in  microvas-
cular  complications  experienced  by  diabetic  patients:
retinopathy  (delaying  the need  for  laser  photocoagulation),
neuropathy  (reducing  the need  for  non-traumatic  amputa-
tions)  and  nephropathy  (reducing  albuminuria).44---46 In this
regard,  fenofibrate  has  been  approved  in  Australia  to  con-
trol  diabetic  retinopathy  progression  and blood  pressure,  as
well  as  for  glycaemic  and lipid  control.47

In  which risk  categories  is  fenofibrate  used?

Fenofibrate  should  be used in patients  with  high  or
very  high  CV risk  specifically  to  control  triglycerides  and
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HDL-C4 (Fig.  4).  In patients  with  moderate  risk,  more  radical
lifestyle  change  should  be  considered  before  pharmaceuti-
cal  therapy.

Experts  recommend  the  use  of  fenofibrate  in  patients
with  AD  and  high  cardiometabolic  risk, as  well  as  in those
with  AD  and  subclinical  arteriosclerosis.

It  should  also  be  considered  that  the most pertinent  use
of  fenofibrate  will  be  in secondary  prevention  (for example,
patients  with  controlled  or  uncontrolled  LDL-C  taking  max-
imum  doses  of  statins  or  a  statin  plus  ezetimibe,  but  with
elevated  levels  of  triglycerides  with  or  without  low HDL-
C).  Its  use  may  also  be  considered  in primary  prevention  in
patients  with  type 2  diabetes  mellitus.  Combination  ther-
apy  in  a  single  tablet  could  be  very  effective  in increasing
treatment  adherence.

However,  the  distinction  between  primary  and  secondary
prevention  is  sometimes  arbitrary  as  arteriosclerosis  is  a
continuous  process.23 As  such,  calculating  individual  CV
risk,  including  in  diabetic  patients  in whom  damage  or
involvement  of  the target  organs  may  prove  to be  the  dif-
ferentiating  factor,  may  be  more  relevant.38

What  is  fenofibrate’s  long-term  safety  profile?

Expert  consensus  is  that  fenofibrate  is  a well  tolerated  drug
with  no  significant  concerns  over  its  safety.  It is  better  tol-
erated  than  gemfibrozil,  which  should  not  be  administered
with  statins  due  to  the risk  of  myotoxicity.24

Although  it has been found  that  its administration  may
coincide  with  increased  plasma  creatinine  levels,  it has  not
been  proven that  this is  due  to  impaired  kidney  function.48

This  increase  is  reversible  once  the drug is  withdrawn,49

and  it  has also  not  been  shown  to  increase  the incidence
of  advanced  kidney  disease.20 In general  terms,  fenofibrate
should  not  be administered  to  patients  with  advanced  kidney
failure  (eGFR  < 30 ml/min)  and should be  used  with  caution
in  patients  with  moderate  kidney  failure  (eGFR  between  30
and  60  ml/min).50

Muscular  symptoms  should also  be  monitored,  together
with  liver  and  kidney  function,  particularly  in  patients  with
a  history  of  symptoms  induced  by  lipid-lowering  drugs.50

Although  increased  homocysteine  levels  have  also  been
reported,  the  treatment  is  nevertheless  beneficial  to
patients  as  this  has no  impact  on  CV risk.51

Conclusion

Lipid  abnormalities  characteristic  of  AD contribute  to  resid-
ual  CV  risk  in a  significant  proportion  of  patients  in  whom
LDL-C  has  been  adequately  controlled  with  statins.  Con-
trol  of  this  problem  is clearly  not  sufficient  and  awareness
of  this  issue therefore  needs  to  be  raised.  It  is  important
to  note  that  the primary  treatment  objective  in patients
with  AD  is  LDL-C  or,  failing  that, non-HDL-C,  followed
by  triglyceride  levels.  AD  treatment  includes  optimising
lifestyle  and  the  administration  of  statins,  either  alone
or  in  combination  with  ezetimibe.  In  the  event  of  persis-
tently  high  triglycerides,  fenofibrate  may  also  need  to  be
added.  The  statin-fenofibrate  combination  has  a favourable
risk-benefit  profile.  In  patients  with  severe  hypertriglyceri-
daemia  (≥5.6  mmol/l/500  mg/dl),  the primary  objective  is

to  lower  triglyceride  levels  with  fenofibrate  to  prevent  pan-
creatitis.
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zoglu,  Paul  Valensi,  Margus  Viigimaa,  Michal  Vrablik, Alberto
Zambon,  José Luis  Zamorano  and  Alberico  L. Catapano.

References

1. Cannon CP, Blazing MA, Giugliano RP, McCagg A, White JA, Ther-
oux P, et al. Ezetimibe added to statin therapy after acute
coronary syndromes. N Engl J  Med. 2015;372:2387---97.

2. Aguiar C, Alegria E, Bonadonna RC,  Catapano AL, Cosentino F,
Elisaf M, et  al. A review of the evidence on reducing macrovas-
cular risk in patients with atherogenic dyslipidaemia: a report
from an expert consensus meeting on the role of fenofibrate-
statin combination therapy. Atheroscler Suppl. 2015;19:1---12.

3. Fruchart JC,  Davignon J, Hermans MP, Al-Rubeaan K, Amarenco
P, Assmann G, et  al. Residual macrovascular risk in 2013: what
have we learned? Cardiovasc Diabetol. 2014;13:26.

4. Catapano AL, Graham I, de Backer G,  Wiklund O,  Chapman
MJ, Drexel H, et  al. 2016 ESC/EAS guidelines for the mana-
gement of dyslipidaemias: the task force for the management
of  dyslipidaemias of the European Society of Cardiology (ESC)
and European Atherosclerosis Society (EAS) developed with the
special contribution of  the European Assocciation for Cardio-
vascular Prevention &  Rehabilitation (EACPR). Atherosclerosis.
2016;253:281---344.

5. Gitt AK, Drexel H, Feely J, Ferrières J, Gonzalez-Juanatey
JR, Thomsen KK, et  al. Persistent lipid abnormalities in
statin-treated patients and predictors of  LDL-cholesterol goal
achievement in clinical practice in Europe and Canada. Eur J
Prev Cardiol. 2012;19:221---30.

6. Leiter LA, Lundman P, da Silva PM, Drexel H,  Jünger C, Gitt
AK. Persistent lipid abnormalities in statin-treated patients with
diabetes mellitus in Europe and Canada: results of  the Dyslipi-
daemia International Study. Diabet Med. 2011;28:1343---51.

7. Ayyobi AF, McGladdery SH, McNeely MJ, Austin MA, Motulsky AG,
Brunzell JD. Small, dense LDL and elevated apolipoprotein B
are the  common characteristics for the three major lipid pheno-
types of  familial combined hyperlipidemia. Arterioscler Thromb
Vasc Biol. 2003;23:1289---94.

8. Onat A, Yazici M, Can G, Sniderman A. Evidence for a  complex
risk profile in obese postmenopausal Turkish women with hyper-
triglyceridaemia and elevated apolipoprotein B. Clin Sci (Lond).
2004;107:97---104.

9. Berneis K, Rizzo M, Hersberger M,  Rini GB, Di Fede G, Pepe I,
et al. Atherogenic forms of  dyslipidaemia in women  with poly-
cystic ovary syndrome. Int J  Clin Pract. 2009;63:56---62.

http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0270
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0275
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0280
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0285
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0290
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0295
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0300
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0305
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310
http://refhub.elsevier.com/S2529-9123(17)00044-4/sbref0310


176  Atherogenic  Dyslipemia  Working  Group  of  the Spanish  Society  of Atherosclerosis  and the  European  Expert  Group

10. Varbo A, Benn M, Tybjærg-Hansen A, Jørgensen AB, Frikke-
Schmidt R, Nordestgaard BG. Remnant cholesterol as a causal
risk factor for ischemic heart disease. J  Am Coll Cardiol.
2013;61:427---36.

11. Nordestgaard BG, Chapman MJ, Ray K,  Boren J, Andreotti F,
Watts GF, et  al. Lipoprotein(a) as a cardiovascular risk factor:
current status. Eur Heart J. 2010;31:2844---53.

12. Leebmann J, Roeseler E, Julius U, Heigl F, Spitthoever R,
Heutling D, et al. Lipoprotein apheresis in patients with
maximally tolerated lipid-lowering therapy, lipoprotein(a)-
hyperlipoproteinemia, and progressive cardiovascular disease:
prospective observational multicenter study. Circulation.
2013;128:2567---76.

13. Khera AV, Everett BM,  Caulfield MP, Hantash FM, Wohlgemuth
J, Ridker PM, et  al. Lipoprotein(a) concentrations, rosuvas-
tatin therapy, and residual vascular risk: an  analysis from the
JUPITER Trial (Justification for the Use of  Statins in Preven-
tion: an Intervention Trial Evaluating Rosuvastatin). Circulation.
2014;129:635---42.

14. Albers JJ, Slee A, O’Brien KD, Robinson JG, Kashyap ML,
Kwiterovich PO Jr, et al. Relationship of apolipoproteins A-
1 and B, and lipoprotein(a) to cardiovascular outcomes: the
AIM-HIGH trial (Atherothrombosis Intervention in Metabolic Syn-
drome with Low HDL/High Triglyceride and Impact on  Global
Health Outcomes). J Am Coll Cardiol. 2013;62:1575---9.

15. Blankenhorn DH, Alaupovic P, Wickham E, Chin HP, Azen SP.
Prediction of  angiographic change in native human coronary
arteries and aortocoronary bypass grafts. lipid and nonlipid fac-
tors. Circulation. 1990;81:470---6.

16. National Institute for Health and Care Excellence (NICE).
NICE guideline CG181. Cardiovascular disease: risk assessment
and reduction, including lipid modification. Available from:
http://www.nice.org.uk/guidance/cg181 [accessed 19.10.15].

17. Ray KK, Kastelein JJ, Boekholdt SM, Nicholls SJ, Khaw KT,
Ballantyne CM, et al. The ACC/AHA 2013 guideline on the
treatment of  blood cholesterol to reduce atherosclerotic car-
diovascular disease risk in adults: The good the bad and the
uncertain: a comparison with ESC/EAS guidelines for the mana-
gement of  dyslipidaemias 2011. Eur Heart J.  2014;35:960---8.

18. Giugliano R, Cannon C, Blazing M, Nicolau J, Corbalan R, Spinar
J, et al. Benefit of adding ezetimibe to statin therapy on
cardiovascular outcomes and safety in patients with vs with-
out diabetes: the IMPROVE-IT Trial. London, England: European
Society of Cardiology Congress; 2015.

19. Stone NJ,  Robinson JG, Lichtenstein AH, Bairey Merz CN,
Blum CB, Eckel RH, et al. 2013 ACC/AHA guideline on  the
treatment of  blood cholesterol to reduce atherosclerotic car-
diovascular risk in adults: a report of  the American College of
Cardiology/American Heart Association Task Force on  Practice
Guidelines. J Am Coll Cardiol. 2014;63:2889---934.

20. Ginsberg HN, Elam MB, Lovato LC, Crouse JR 3rd, Leiter LA, Linz
P, et al. Effects of  combination lipid therapy in type 2 diabetes
mellitus. N Engl J  Med. 2010;362:1563---74.

21. Chapman MJ, Ginsberg HN, Amarenco P, Andreotti F, Borén
J, Catapano AL, et al.  Triglyceride-rich lipoproteins and high-
density lipoprotein cholesterol in patients at high risk of
cardiovascular disease: evidence and guidance for manage-
ment. Eur Heart J. 2011;32:1345---61.

22. Reiner Z. Managing the residual cardiovascular disease risk
associated with HDL-cholesterol and triglycerides in statin-
treated patients: a clinical update. Nutr Metab Cardiovasc Dis.
2013;23:799---807.

23. Perk J, de Backer G, Gohlke H, Graham I,  Reiner Z,  Verschuren
M, et al. European Guidelines on  cardiovascular disease pre-
vention in clinical practice (version 2012). The Fifth Joint Task
Force of  the European Society of Cardiology and Other Soci-
eties on Cardiovascular Disease Prevention in Clinical Practice

(constituted by  representatives of  nine societies and by  invited
experts). Eur Heart J. 2012;33:1635---701.

24. Prueksaritanont T, Tang C, Qiu Y, Mu L, Subramanian R,  Lin JH.
Effects of fibrates on  metabolism of  statins in human hepato-
cytes. Drug Metab Dispos. 2002;30:1280---7.

25. Landray MJ, Haynes R,  Hopewell JC, Parish S, Aung T, Tomson
J, et  al. Effects of  extended-release niacin with laropiprant in
high-risk patients. N  Engl J  Med. 2014;371:203---12.

26. Li C, Lin L,  Zhang W,  Zhou L,  Wang H, Luo X, et  al. Efficiency
and safety of proprotein convertase subtilisin/kexin 9 mono-
clonal antibody on hypercholesterolemia: a meta-analysis of
20 randomized controlled trials. J Am Heart Assoc. 2015;4:
e001937.

27. Food, Drug Administration (FDA), Endocrinologic and Metabolic
Drugs Advisory Committee. Trilipix (ACCORD) advisory commit-
tee meeting. 2011.

28. Scott R, O’Brien R, Fulcher G,  Pardy C, d’Emden M, Tse D, et al.
Effects of  fenofibrate treatment on cardiovascular disease risk
in 9,795 individuals with type 2 diabetes and various compo-
nents of  the metabolic syndrome: the Fenofibrate Intervention
and Event Lowering in Diabetes (FIELD) study. Diabetes Care.
2009;32:493---8.

29. Hassan M.  OSLER and ODYSSEY LONG TERM: PCSK9 inhibitors on
the right track of reducing cardiovascular events. Glob Cardiol
Sci Pract. 2015;2015:20.

30. Degli Esposti L,  Saragoni S,  Batacchi P, Benemei S, Gep-
petti P, Sturani A, et  al. Adherence to statin treatment and
health outcomes in  an Italian cohort of  newly treated patients:
results from an administrative database analysis. Clin Ther.
2012;34:190---9.

31. Reiner Z. Combined therapy in the treatment of dyslipidemia.
Fundam Clin Pharmacol. 2010;24:19---28.
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