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Abstract  The  incorporation  of  a  healthy  diet,  regular  physical  exercise  and  smoking  cessation
are the  initial  measures  to  reduce  cardiovascular  risk  in  patients  with  atherogenic  dyslipidemia.
In these  patients,  the nutritional  quality  of  their  diet  should  be  improved,  replacing  foods  with
a greater  atherogenic  effect  for  others  with  a  healthier  effect.  There  is  strong  evidence  that
plant-based  dietary  patterns,  low  in  saturated  fatty  acids,  cholesterol  and  sodium,  with  a  high
content of  fiber,  potassium  and  unsaturated  fatty  acids,  are  beneficial  and  reduce  the  expression
of cardiovascular  risk  factors.  This  document  focuses  on  the  role  of  nutrition  in the  prevention
and treatment  of  atherogenic  dyslipidemia,  providing  current  evidence  to  serve  as a  tool  for
health professionals  in  its  clinical  management.  To  facilitate  the  reading  of  these  recommen-
dations,  they  are  presented  in a  user-friendly  table  format,  with  a  hierarchy  of different  levels
of evidence.
© 2022  Sociedad  Española  de Arteriosclerosis.  Published  by Elsevier  España,  S.L.U.  All  rights
reserved.
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Recomendaciones  nutricionales  en  la  prevención  y  tratamiento  de la dislipemia

aterogénica.  Grupo  de  Trabajo Dislipemia  Aterogénica,  Sociedad  Española de

Arteriosclerosis

Resumen  La  incorporación  de una  dieta  saludable,  ejercicio  físico  regular  junto  a  la  supre-
sión del  hábito  tabáquico  son  las  primeras  medidas  para  reducir  el  riesgo  cardiovascular  en  los
pacientes  con  dislipemia  aterogénica.  En  estas  personas,  se  debe  mejorar  la  calidad  nutricional
de su  alimentación,  sustituyendo  los  alimentos  con  mayor  efecto  aterogénico,  por  otros  de
efecto más saludable.  Hay  una sólida  evidencia  de  que  los patrones  alimentarios  de  base  vege-
tal, bajos  en  ácidos  grasos  saturados,  colesterol  y  sodio,  con  un alto  contenido  en  fibra,  potasio
y ácidos  grasos  insaturados,  son  beneficiosos  y  reducen  la  expresión  de los  factores  de riesgo
cardiovascular.  Este  documento  se  centra  en  el  papel  que  juega  la  nutrición  en  la  prevención
y tratamiento  de  la  dislipemia  aterogénica,  aportando  las  evidencias  actuales  que  sirvan  de
herramienta  a  los profesionales  de  la  salud  en  su manejo  clínico.  Para  facilitar  su  lectura  dichas
recomendaciones  se  expondrán  en  un formato  de tablas  amigable,  jerarquizando  por  diferentes
niveles de  evidencia.
©  2022  Sociedad  Española  de  Arteriosclerosis.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los
derechos  reservados.

Introduction

Atherogenic  dyslipidemia  (AD)  is  a common  process  in  west-
ern  countries,  and  its  association  with  obesity,  metabolic
syndrome  and  diabetes  explains  its  high  level  of  prevalence
in our  society.  It  is  defined  by  increased  plasma  levels  of
total  triglycerides  (TG)  and  a  fall  in  high  density  lipopro-
tein  cholesterol  (HDL-c).  This  is  usually  combined  with  an
increase  in  TG-rich  lipoproteins  (TRL)  and  apolipoprotein
B  (apoB)  transporters,  together  with  a discrete  increase
in the  concentration  of low-density  lipoprotein  cholesterol
(LDL-c),  with  a  predominance  of small dense  LDL  particles.1

From  a  clinical  point  of view,  the  presence  of  AD,  above
all  in  the  case  of  diabetes,  increases  the risk  of myocar-
dial  ischemia,  so that  it therefore  increases  cardiovascular
risk  (CVR).  This  is  a metabolically  complex  process,  given
that  it  involves  the presence  in plasma  of  different  athero-
genic  molecules,  even  though  no single  one  of  them  is  an
exclusive  diagnostic  marker.  Nor  are  they  easy  to  detect
with  the  diagnostic  methods  that  are available  in clinical
practice.  On the  other  hand,  AD  is  a critical  element  that
clearly  adds  to  the  residual  risk  that  persists  even  with  a
correct  lipid-lowering  treatment  and  appropriate  control  of
LDL-c.  Different  groups  of experts  such  as  the Atherogenic
Dyslipidemia  Group  of  the Spanish  Society  of  Arteriosclerosis
have now  reached  agreements  that  make  it possible,  using
markers  that  are  accessible  and  often  indirect,  to  achieve
acceptable  levels  of  evidence  for the presence  of this entity,
making  it  possible  to  take  effective  decisions  about  how
to  treat  it.  However,  in spite  of  all this,  AD  is  currently  a
clinical  entity  that  unfortunately  fulfils  the 3 ‘‘u’’s,  as it  is
underdiagnosed,  undertreated  and  undercontrolled.

The  aim  of  current  recommendations  for  the mana-
gement  of  AD  is  to  normalize  LDL-c  and  to  control
hypertriglyceridaemia,  which  necessitates  reducing  apoB
levels  and  the number  of  LRP,  together  with  non-HDL-c,
while  increasing  HDL-c.  This  strategy  includes  recommen-

dations  for  a healthy  lifestyle,  followed  by  the use  of drugs
including  statins,  fibrates,  n-3  fatty  acids,  ezetimibe  and
PCSK9  inhibitors  to  a  lesser  degree.  Appropriate  changes
in  lifestyle  significantly  reduce  CVR,  so  that  a healthy  eat-
ing  pattern  should  be recommended,  together  with  regular
physical  exercise  and  smoking  cessation.  This  document
centres  on  the  role  played  by  diet  in  the prevention  and
treatment  of  AD,  offering  the latest  evidence  to  be  used
as  tools  by  healthcare  professionals  in its  clinical  manage-
ment.  Different  patterns  of  healthy  diet will  therefore  be
analysed  based  on  existing  evidence,  as  well  as  the main  rec-
ommendations  for  each group  of  foods.  To  aid  reading  these
recommendations  will  be  shown  in the  form  of  accessible
tables,  ranked  according  to  different  levels  of  evidence.

The  recommendations  made are classified  into  3  types:

1 Strong:  based on  clinical  trials  and meta-analyses  which
include  quality  criteria.

2 Moderate:  based  on  prospective  cohort  studies  and case
studies  with  controls.

3  Weak:  justified  by expert  agreement  and opinion,  or
based  on long  clinical  practice.

Healthy dietary  patterns and edible  fats

The  different  healthy  diets  have  many  components  in
common,  some of  which,  such as  fruit,  vegetables,  nuts,
pulses  and  fish  are  recommendable,  while  others  should  be
restricted.  The  latter  include  foods  that  are rich in satu-
rated  fat,  those  which contain  added  sugar, large  amounts  of
salt  or  foods  that  have been  processed.  There  is strong  evi-
dence  that  vegetable-based  diets  which  are  low in saturated
fatty  acids,  cholesterol  and  sodium,  and  which  have  a  high
content  of  fibre, potassium  and  unsaturated  fatty  acids,  are
beneficial  and  reduce  the expression  of CVR  factors.2 Within
the  context  of  the relationship  between  nutrition  and  AD  it
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is  also  fundamental  to  prevent  weight  gain  or  reduce  excess
weight  when  patients  are overweight  or  obese.

The  Mediterranean  diet,  the  DASH  diet,  a  vegan-
vegetarian  diet  and the Alternative  Healthy  Eating Index
all  stand  out  as  beneficial.  They  are  all  vegetable-based
and  contain  abundant  complex  carbohydrates  (CH).  The
data  from  large  cohort  studies  and,  in  the case  of  the
Mediterranean  diet,  the  randomized  clinical  study  PRED-
IMED,  indicate  that adherence  to  these  diets  leads  to  a
clear  cardiovascular  benefit.  Of  the  edible  fats,  virgin  olive
oil  is  the  one  that  is  the most  effective  in preventing  car-
diovascular  diseases.  A  few  years  ago,  the  PREDIMED  study
showed  that  the  participants  assigned  to  a  Mediterranean
diet  supplemented  with  extra  virgin  olive  oil or  nuts  had  an
average  reduction  of  30%  in major cardiovascular  events,3

apart  from  other  benefits  which  included  a lower  risk  of
type  2  diabetes  mellitus  (DM2).  We  recently  published  the
results  of  the  CORDIOPREV  study,  a randomized  clinical  trial
of  1,002  patients  with  established  coronary  disease.  They
either  received  a Mediterranean  diet rich  in virgin  olive  oil

or  a  low-fat  diet  that  was  rich  in complex  carbohydrates
during 7  years.  Those  who  followed  a  Mediterranean  diet
were found  to  have a  26%  reduction  in major  cardiovascular
events  compared  to  those  who  followed  the low-fat  diet.4

These  results  are relevant  for  clinical  practice,  and  they
support  the  use  of  the Mediterranean  diet  to  prevent  the
recurrence  of  cardiovascular  (CV)  disease  and  reduce  resid-
ual  risk  of  the same  even  when appropriate  lipid  reducing
treatment  is  given.  The  Mediterranean  diet should  there-
fore  be considered  in  patients  with  AD,  according  to  their
preferences.

Food groups

The  main  recommendations  regarding  the  different  food
groups  for  the  prevention  and  treatment  of  AD  are  shown
below  (Table  1).  The  food  groups  that  are  recommended  or
not  recommended  for  the prevention  and  treatment  of  AD
are  also  shown,  together  with  the level  of available  evidence
(Table  2).

Table  1  The  main  recommendations  for  different  food  groups  for  the  prevention  and  treatment  of atherogenic  dyslipidemia.

Edible  fats

- Replacing  dietary  sources  of  saturated  fats  with  foods  that  contain  unsaturated  fat  improves  the  lipid  profile,  the
components  of  the metabolic  syndrome,5 the  control  of  glycaemia  and  insulin  resistence.6

-  Replacing  dietary  carbohydrates  with  unsaturated  fat  reduces  triglyceridaemia,  increases  HDL-c  and  reduces  blood
pressure.7

Moderate  evidence.

-  Virgin  olive  oil  is the  most  recommendable  for  use  as  a  dressing  and everyday  cooking.2---4 As  well  as  its high  level  of
monounsaturated  fat  (oleic  acid),  its  high  micronutrient  content,  of  which  the  polyphenols  stand  out,  may  be the  cause  of  its
effects in  improving  the lipid  and  atherogenic  profile.8

Strong  evidence.

- At  high  temperatures,  sunflower,  maize  and soya  oils  undergo  oxidative  phenomena  and  produce  free  radicals  and  other
pro-inflammatory  molecules,  so  that  they  are not  recommendable  for  use  in frying.9 The  consumption  of  fried  foods  is
associated  with  a  higher  risk  of  ischemic  cardiomyopathy.10 This  association  did not  arise  in the follow-up  of  a  Spanish
cohort,11 and  nor was  any  increased  risk  of  ictus  found,12 which  was  probably  due  to  the  nature  of  the  cooking  fat  used  in  our
country (olive  oil  in the  majority  of  cases).
Weak evidence.

Meat

- Meat  consumption  (no  more  than  4  portions  per  week)  is  not  prejudicial  for  CVR  or  DM2.13 Lean  meat is preferable,  and  the
skin and  visible  fat  should  be  removed  before  cooking.
- Replacing  red  meat  with  sources  of  vegetable  protein  improves  the  lipid  profile14 and may  reduce  the  risk  of  ischemic
cardiomyopathy.15

Weak  evidence.
- The  consumption  of  processed  meat  is associated  with  a higher risk  of  cardiovascular  disease,  DM2  and  mortality  due  to  any
cause.13,16

-  Higher  consumption  of  processed  meat  is associated  with  a higher  BMC and a  larger  waist  perimeter,  as  well  as  deterioration
of the  lipid  profile.17 It is  not  advisable  to  consume  cold meats  or  other  processed  meats.
Weak evidence.

Eggs

- Consuming  up  to  one egg  per  day  is not  associated  with  increased  risk  of cardiovascular  disease.18

-  Consuming  eggs  leads  to  a  slight  increase  in  total  cholesterolaemia.  It favours  the  development  of  large  LDL  particles  that
are less  atherogenic  and  is  accompanied  by  an  increase  in HDL-c  with  improved  functionality.19 It does  not  increase
atherogenic coefficients  (LDL-c:  HDL-c,  CT: HDL-c)  or  triglyceridaemia.20

-  There  seems  to  be  no reason  to  restrict  egg  consumption  to  improve  the  lipid  profile  or  for  cardiovascular  prevention.
Within the  context  of  a  healthy  diet,  it may  be  safe  to  consume  up  to  one  egg  per day.21

Weak  evidence.
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Table  1  (Continued)

Fish

-  Increased  consumption  of  fish  is  associated  with  a  fall  in the  risk  of  cardiovascular  disease  and  myocardial  infarct.22 It is
recommendable  to  consume  fish  or  shellfish  at  least  three  times  a  week,  two  of  which  should  take  the  form  of  blue  fish.23

Replacing  meat  with  fish  as  the  main  dish  in meals  will offer  a healthy  source  of  protein,  and it may  also  contribute  to
reducing CVR.24

- Fish,  and  especially  blue  fish  (sardines,  mackerel  and  salmon,  etc.),  is  rich in  �-3  polyunsaturated  fatty  acids  (EPA  and  DHA)
which have  a  triglyceride-lowering  action.  At  a  pharmacological  dose of  4  g/day  ethyl  eicosapentaenoic  acid  reduces
triglyceridaemia  (−21.5%;  P  < .0001)  and  other  atherogenic  inflammatory  parameters  without  increasing  LDL-c,25 and  it  also
significantly  reduces  cardiovascular  events  (HR:  0.75;  CI  95%:  0.68−0.83).26-
Although fish  (especially  larger  fish  and  predators)  may  contain  mercury,  within  the  context  of  a  Mediterranean-type  diet  the
benefit of  consuming  fish  seems  to  exceed  the  potential  risk  of  exposure  to  mercury.27

Moderate  evidence.

Dairy  products

- Whole  milk  dairy  products  are no  worse  in  terms  of  cardiometabolic  health  than  those  which  are low  in fat  or  skimmed.28

- Consuming  whole  milk  or  skimmed  milk  dairy  products  does not  increase  CVR.  The  total  intake  of dairy  products,  as well  as
low fat  or  whole  milk dairy  products,  has  an  inverse  relationship  with  the  risk  of  ictus.29

Moderate  evidence.

-  The  consumption  of  yogurt  is associated  with  a  fall in the risk of  DM2  and  metabolic  syndrome  in  the  general  population.30

Moderate  evidence.

-  Cheese  consumption  is not  associated  with  increased  CVR,31,32 and  it  does  not  cause  the  lipid  profile  alterations  which  could
be expected  because  of  its content  in  saturated  fat.  There  is  a  J-curve  shaped  association  between  cheese  consumption  and
CVR, where  the greatest  benefit  is found  for  a  daily  intake  (40  g).33

Moderate  evidence.

-  It  is  advisable  to  consume  at  least  2  portions  a  day  of  whole  -  or  skimmed  milk  dairy  products  (a  portion  is  equivalent  to
200 ml  milk,  125 g  yogurt  or  40  g  cheese),  although  it  is  not  advisable  to  consume  dairy  products  that  contain  added  sugar.  If
the aim  is  to  reduce  dietary  calories,  dairy  products  should  be selected  that  are  either  low  fat  or  skimmed.2

Moderate  evidence.

Fruit  and  vegetables

-  Individuals  who  eat  more  fruit  and  vegetables  have  a  lower  CVR  for  ictus  and  ischemic  cardiomyopathy.34

- Fruit  and  vegetables  contain  phytochemicals  that  have  beneficial  effects  on  vascular  health,  including  antioxidant  and
anti-inflammatory  properties.35

- Consuming  more  than  3 portions  a  day  of  fruit  and  vegetables  gives  rise  to  a  reduction  in triglyceridaemia  and  blood
pressure.36

- The  recommendation  is to  consume  at least  5  portions  a  day  of  vegetables  and  fruit.  Consumption  should  be varied,
avoiding prepared  foods  with  added  sugar,  while  preferentially  selecting  fresh  seasonal  produce.2

Moderate  evidence.

Nuts

-  A  moderate  consumption  of  nuts  (30  g/day)  seems  to  be associated  with  reduced  cardiovascular  morbimortality.3,37

- In  intervention  studies  the consumption  of  nuts  reduces  total  cholesterolaemia  and  LDL-c,  while  it  also  improves  endothelial
functioning without  affecting  bodyweight.38

- There  is  an inverse  relationship  between  nut  consumption  and  the  development  of  metabolic  syndrome.39

- It  is  recommendable  for  the general  population  and  subjects  with  hypercholesterolemia  or hypertension,  metabolic
syndrome and/or  obesity  to  eat  nuts.  It  is advisable  to  consume  a  handful  of  raw  nuts  (about  30  g)  often  (every  day  or  at  least
3 times  a  week),  avoiding  salted  nuts.2

Strong  evidence.

Cereals

- Consuming  whole  grain  cereals  instead  of  refined  products  reduces  total  cholesterolaemia,  LDL-c,  HbA1c  and C-reactive
protein.40 It  is advisable  to  promote  the  consumption  of  whole  grain  cereals  as opposed  to  refined  ones  due  to  their  higher
content in fibre,  vitamin  B and  other  antioxidants.2

- Higher  consumption  of  dietary  fibre  is directly  associated  with  a  reduction  in cardiovascular  mortality  and  mortality  due  to
any cause,  as  well  as  the  incidence  of  heart  disease,  cerebrovascular  accidents  and  DM2.  This  benefit  arises  with  the
consumption of  whole  grain  cereals.41,42

Moderate  evidence.

-  Although  consuming  white  or  brown  rice  does  not  increase  CVR,43 white  rice  seems  to  be  associated  with  a  higher  risk  of
metabolic syndrome.44

Weak  evidence.
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Table  1  (Continued)

Pulses

- Pulse  consumption  does  not  seem  to  be  associated  with  a  higher  risk  of  metabolic  syndrome.45

- Pulse  consumption  is associated  with  a  lower  risk  of  cardiovascular  disease  and  ischemic  cardiomyopathy.46 It  is
recommendable to  consume  a  portion  of  pulses  at  least  4 times  a  week.2

Moderate  evidence.

Tubers

-  There  is  no  relationship  between  a  higher  consumption  of  potatoes  and  cardiovascular  risk47 or  mortality  due  to  all causes.48

-  Daily  consumption  of  potatoes  (especially  if  they  are  fried)  may  lead  to  an  increased  risk  of  DM2.47,49

Weak  evidence.

Cacao  and  chocolate

-  The  high  flavonoid  content  of  cacao  seems  to  have  antioxidant,  antihypertensive  and  antiaggregant  effects,  as  well  as
improving endothelial  functioning.50

-  In  intervention  studies  the consumption  of  black  chocolate  with  ≥70%  cacao  improves  vascular  function  and  insulin
resistance, while  in observational  studies  a  fall  in the  risk  of  myocardial  infarct,  cerebrovascular  accidents,  DM2  and
cardiovascular  mortality  was  observed.51,52

-  Black  chocolate  with  ≥70%  cacao  may  be  consumed  in moderate  amounts  (up  to  30  g/day),  although  it  is not
recommendable  to  habitually  consume  chocolate  which  contains  a  smaller  percentage  of  cacao  or  its  derivates,  when  they
contain other  fats  or  sugars.2

Weak  evidence.

Coffee  and  tea

- Coffee  infusions  contain  polyphenols  including  chlorogenic  acid.  This  has  been  said  to  have  antioxidant  and
anti-inflammatory  properties,  as  well  as  regulating  the  hydrocarbonate  metabolism.53

-  Prospective  studies  have  shown  a  direct  association  between  higher  coffee  consumption  and  a  reduction  in  the  risk  of  DM2,
without any  differences  between  coffee  with  and  without  caffeine.54

-  There  is  a  non-lineal  inverse  association  (a  U-shaped  curve)  between  coffee  consumption  and cardiovascular  mortality,  as
well as  mortality  due  to  all  causes.55 A  15%  fall  in  CVR  arises  with  the  consumption  of  from  3  to  5  cups  per day  of  coffee,  with
similar benefits  for  cerebrovascular  accidents  and  ischemic  cardiomyopathy.56

-  Meta-analyses  of  prospective  cohort  studies  show  that  the  habitual  consumption  of  black  or  green  tea  is associated  with  a
lower CVR  and  lower  mortality  due  to  all  causes.57,58

-  The  habitual  consumption  of  up  to  5 cups  per  day  of  coffee  (filtered  or  instant,  complete  or  decaffeinated)  or  tea  (green  or
black) is  beneficial  for  cardiovascular  health,  although  any  added  sugar  should  be  restricted  to  the maximum.2

Moderate  evidence.

Processed  foods

-  The  consumption  of  ultraprocessed  foods  is  associated  with  a  higher  incidence  of  being  overweight  or  obese,59 the  risk  of
DM2,60 all  cardiovascular,  coronary  and cerebrovascular  diseases,  as  well  as  mortality  due  to  any  cause.61---63

-  A  higher  intake  of  ultraprocessed  foods  is  associated  with  increased  risk  of  metabolic  syndrome,  lower  levels  of  HDL-c  and
greater weight  circumference.63

-  Ultraprocessed  foods  should  be  avoided  in  the  diet,  while  promoting  the  consumption  of  fresh  foods.  The  consumption  of
precooked, tinned  and  salted  foods  or sausages  should  be restricted,  as  they  also usually  contain  more  sodium  and other
additives.2

Moderate  evidence.

Alcoholic  drinks

-  In  comparison  with  abstinence  or  the  excessive  consumption  of alcoholic  drinks,  consuming  up  to  one  fermented  drink  per
day for  women  and  2  for  men  (where  a unit  equals  the  equivalent  of  330  ml  beer  or  one  150  ml  glass  of  wine),  is associated
with a  fall  in  CVR,64 although  the  risk of  cancer  or  mortality  due  to  any  cause  gradually  rises  with  the  increased  consumption
of alcoholic  drinks.65

-  Alcohol  consumption  increases  the  hepatic  synthesis  of  triglycerides  and  very  low-density  lipoproteins  (VLDL),  and  is  also
involves  increased  calorie  consumption,  so  that  in patients  with  hypertriglyceridaemia  no  alcohol  consumption  is
acceptable.66

Moderate  evidence.

Drinks  with  added  sugar  or  artificial  sweeteners

- The  frequent  consumption  of  drinks  which  contain  added  sugar  favours  insulin  resistance,  visceral  obesity,  metabolic
syndrome and the  incidence  of  DM2,  and  it  also  increases  CVR.67

Strong  evidence.

- Drinks  with  added  sugar  should  not  be  consumed,  not  only soft  drinks  but  also  artificial  fruit  juices  and  dairy-based  drinks.
Substituting sugared  drinks  with  water  or  unsweetened  infusions  would  be important  in reducing  calorie  intake  as  well  as
CVR, obesity,  metabolic  syndrome  and  DM2.
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Table  1  (Continued)

-  The  latest  evidence  indicates  that  increased  consumption  of  artificially  sweetened  drinks  increases  cardiovascular  mortality
and mortality  due  to  any cause,  the  risk  of  cerebrovascular  accident  and  coronary  disease,68,69 so that  even  though  there  is
no definitive  evidence  for  this,  consumption  of  these  drinks  should  not  be recommended.
Weak evidence.

Dietary  sustainability

-  The  amount  food  contributes  to  global  heating  depends  as  much  on  how  it  is  produced  as  well  as  its  transportation,  so  that
we should  consume  locally  produced  seasonal  foods,  avoiding  food  from  farther  away.70 Furthermore,  seasonal  foods  are
richer in  nutrients  and  keep  their  natural  flavour.
Moderate  evidence.

-  To  increase  dietary  sustainability,  it  is advisable  for  the  population  in  general  to  reduce  the  consumption  of  meat  and
processed foods,  while  increasing  the  consumption  of  plant-based  foods.71,72

Moderate  evidence.

BMI, body mass index; CI 95%, 95% confidence interval; CV,  cardiovascular; CVR, cardiovascular risk; DHA, docosahexaenoic acid; DM2,
type 2 diabetes mellitus; EPA, eicosapentaenoic acid; HbA1c, glycated haemoglobin; HDL-c, high density lipoprotein cholesterol; HR,
hazard ratio; HT, hypertension; LDL-c, low density lipoprotein cholesterol.

Table  2  Food  groups  that  are  recommended  and  not  recommended  for  the  prevention  and  treatment  of  atherogenic
dyslipidemia.

Recommended
Food  group  Level  of  evidence

Virgin  olive  oil  as  a  dressing  and  for  cooking Strong
Nuts  (±30  g)  raw  and  unsalted  ≥3  times/week
Replace  saturated  fat  and  carbohydrates  with  unsaturated  fat Moderate
Consume ≥2  portions/day  dairy  products
Consume  fish  or  shellfish  ≥3  times/week,  2  of  which  are blue  fish
Consume a  portion  of pulses  ≥4 times/week
Consume  ≥5  portions/day  of  fruit  and/or  vegetables
Consume  whole  grain  cereals  and  dietary  fibre
Consume  ≥5  cups  of  coffee  or  tea/day  without  added  sugar
Replace  red  meat with  vegetable-based  protein  Weak
Consumption  of  drinks  with  added  sugar  Strong
Consumption  of  processed  foods Moderate
Consumption  of  alcohol  by  patients  with  hypertriglyceridaemia
Consumption  of  processed  meat Weak
Using sunflower,  maize  or  soya  oil  for  frying

Conclusions

A  healthy  diet,  regular  physical  exercise  and  smoking  ces-
sation  are  the  first  measures  to  reduce  cardiovascular  risk
in  patients  with  AD. The  nutritional  quality  of  their  diet
should  be  improved,  replacing  the  foods  with  the great-
est  atherogenic  effect  with  others  that  are healthier.  There
is  solid  evidence  that  vegetable-based  diets  that  are low
in saturated  fatty  acids,  cholesterol  and  sodium,  and with
a  high  fibre,  potassium  and  unsaturated  fatty  acids,  are
beneficial  and reduce  the  expression  of  cardiovascular  risk
factors.  Patients  are therefore  recommended  to  consume
pulses,  whole-grain  cereals,  nuts,  greens  and  fruit (foods
with  a  higher  content  of  complex  carbohydrates  and dietary
fibre);  salt  intake  should  be  reduced;  and  products  with
added  sugar  or  which  are refined  or  processed  should  be
avoided.  The  Mediterranean  diet rich in virgin olive  oil  is
a  good  example  of  such  a diet.  Additionally,  given  the link
between  nutrition  and this  disease,  it is  fundamental  to  try

to  prevent  weight  gain  or  reduce  excess  weight,  personaliz-
ing  treatment  to  favour  patient  empowerment.
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32. Alexander DD, Bylsma LC, Vargas AJ, Cohen SS, Doucette A,
Mohamed M, et al. Dairy consumption and CVD: a systematic
review and meta-analysis. Br J  Nutr. 2016;115(4):737---50.

33. Chen GC, Wang Y, Tong X, Szeto IMY, Smit G,  Li  ZN, et  al.  Cheese
consumption and risk of  cardiovascular disease: a meta-analysis
of prospective studies. Eur J  Nutr. 2017;56:2565---75.

34. Zurbau A, Au-Yeung F, Blanco Mejia S,  Khan TA, Vuk-
san V, Jovanovski E, et al. Relation of  different fruit
and vegetable sources with incident cardiovascular out-
comes: a  systematic review and meta-analysis of prospective
cohort studies. J Am Heart Assoc. 2020;9(19):e017728,
http://dx.doi.org/10.1161/JAHA.120.017728.

35. Poulsen NB, Lambert MNT, Jeppesen PB. The effect of
plant derived bioactive compounds on  inflammation: a sys-
tematic review and meta-analysis. Mol Nutr Food Res.
2020;64(18):e2000473.

36. Toh DWK, Koh ES, Kim JE. Incorporating healthy dietary changes
in addition to an  increase in fruit and vegetable intake fur-
ther improves the status of cardiovascular disease risk factors:
a  systematic review, meta-regression, and meta-analysis of  ran-
domized controlled trials. Nutr Rev. 2020;78(7):532---45.

37. Becerra-Tomás N,  Paz-Graniel I, Kendall C, Kahleova H, Rahelić
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