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Abstract
Objective:  We  present  an  update  of  the  Spanish  Society  of  Neurology’s  recommendations  for
prevention  of  both  primary  and  secondary  stroke  in  patients  with  dyslipidaemia.
Development:  We  performed  a  systematic  review  to  evaluate  the  main  aspects  of  the  mana-
gement of  dyslipidaemias  in  primary  and  secondary  stroke  prevention  and  establish  a  series  of
recommendations.
Conclusions:  In  primary  prevention,  the  patient’s  vascular  risk  should  be  determined  in  order
to define  target  values  for  low-density  lipoprotein  cholesterol.  In  secondary  prevention  after  an
atherothrombotic  stroke,  a  target  value  <55  mg/dL  is  recommended;  in  non-atherothombotic
ischaemic  strokes,  given  the  unclear  relationship  with  dyslipidaemia,  target  value  should  be
established  according  to  the  vascular  risk  group  of  each  patient.  In  both  primary  and  secondary
prevention,  statins  are  the  drugs  of  first  choice,  and  ezetimibe  and/or  PCSK9  inhibitors  may  be
added in  patients  not  achieving  the  target  value.
© 2020  Sociedad  Española  de  Neuroloǵıa.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

PALABRAS  CLAVE
Ictus;
Dislipidemia;
Prevención;
LDL  colesterol;
Estatinas

Dislipidemias  y  prevención  del  ictus:  recomendaciones  del  Grupo  de  Estudio  de
Enfermedades  Cerebrovasculares  de  la  Sociedad  Española  de  Neurología

Resumen
Objetivo:  Actualizar  las  recomendaciones  de  la  Sociedad  Española  de  Neurología  para  la  pre-
vención  del  ictus,  tanto  primaria  como  secundaria  en  pacientes  con  dislipidemia.
Desarrollo:  Se  ha  realizado  una  revisión  sistemática  en  Pubmed  evaluando  los  principales
aspectos relacionados  con  el  manejo  de  las  dislipidemias  en  la  prevención  primaria  y  secundaria
del ictus,  elaborándose  una  serie  de  recomendaciones  relacionadas  con  los  mismos.
Conclusiones:  En  prevención  primaria  se  recomienda  determinar  el  riesgo  vascular  del  paciente
con el  fin  de  definir  los  objetivos  de  LDLc.  En  prevención  secundaria  tras  un  ictus  de  ori-
gen aterotrombótico  se  recomienda  un  objetivo  de  LDLc  <  55  mg/dl,  mientras  que  en  ictus
isquémicos  de  origen  no  aterotrombótico  dado  que  su  relación  con  dislipidemias  es  incierta  se
establecerán  los  objetivos  en  base  al  grupo  de  riesgo  vascular  de  cada  paciente.  Tanto  en  pre-

vención primaria  como  secundaria  las  estatinas  son  los  fármacos  de  primera  elección,  pudiendo
asociarse ezetimiba  y/o  inhibidores  de  PCSK9  en  aquellos  casos  que  no  alcancen  los  objetivos
terapéuticos.
© 2020  Sociedad  Española  de  Neuroloǵıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
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everal studies have shown an association between high levels of
otal cholesterol and low-density lipoprotein cholesterol (LDL-C)
nd increased risk of ischaemic stroke1. This association is evident
n atherothrombotic strokes, although it is uncertain with other
etiologies2—5. However, several studies have reported an increased
isk of haemorrhagic stroke with low levels of total cholesterol
nd LDL-C6—8. High density lipoprotein cholesterol (HDL-C) presents

n inverse association with the risk of ischaemic stroke9. Elevated
riglyceride levels increase the risk of stroke by 10%10.

Management of dyslipidaemias is based on implementing healthy
ifestyles11—13 and pharmacological treatment. The decision to start

s
b
o
t
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harmacological treatment depends on each patient’s vascular
isk. Statins constitute the treatment of choice. Other effective
ipid-lowering drugs include ezetimibe combined with statins and
roprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors.
uch other drugs as fibrates and omega-3 fatty acid supplements
re useful in the management of triglycerides, although their effec-
iveness in preventing vascular diseases is not well defined.

We performed a systematic review of the main aspects related
o the pharmacological treatment of dyslipidaemias in primary and

econdary stroke prevention, and issue a series of recommendations
ased on the available evidence, according to the American College
f Cardiology/American Heart Association criteria14. Table 1 lists
he characteristics of the clinical trials analysed.
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Table  1  Main  characteristics  of  the  included  clinical  trials  evaluating  the  benefits  of  lipid-lowering  drugs.

Clinical  trial,  year
of  publication

N  Patient  profile  History  of
atherosclerotic
vascular
disease  or
stroke,  n  (%)

Drug  analysed  or
target  LDL-C  value

Follow-up  time
(years)

Statins
HPS53,  2004  20  536  Atherosclerotic

disease  or
diabetes

3280  (16%)  Simvastatin
40  mg/day

5  years

TNT46,  2005 10  001 Stable  coronary
disease

518  (5.2%) Atorvastatin  10  vs
80  mg/day

4.9  years

SPARCL49,  2006  4731  History  of
ischaemic  stroke
or  TIA

4731  (100%)  Atorvastatin
80  mg/day

4.9  years

J-STARS52,  2015  1578  History  of
non-cardioembolic
ischaemic  stroke

1578  (100%)  Pravastatin
10  mg/day

4.9  years

TST81,  2020  2860  History  of
ischaemic  stroke
or  TIA

2860  (100%)  LDL-C  <  70  vs
90−110  mg/dL

3.5  years

Ezetimibe
IMPROVE-IT56,

2015
18  144  Acute  coronary

artery  syndrome
690  (3.8%)  Ezetimibe

10  mg/day
6  years

PCSK9 inhibitors
FOURIER58,  2017 27  654  Atherosclerotic

disease
5337  (19.3%)  Evolocumab

140  mg/2  weeks  or
420  mg/month

2.2  years

ODYSSEY
Outcomes60,  2018

18  924  Acute  coronary
artery  syndrome

611  (3.2%)  Alirocumab
75  mg/2  weeks

2.8  years

Omega-3 fatty
acid
supplementation

REDUCE-IT68, 8179  Atherosclerotic Not  reported  Icosapent  ethyl 4.9  years
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2019 disease  or
diabetes

Recommendations regarding non-pharmacological treatment of
yslipidaemia (lifestyle interventions) are addressed in a specific
eview by the ad-hoc committee of the Spanish Society of Neurol-
gy’s Stroke Study Group15. Furthermore, it is essential to monitor
ifferent factors and conditions predisposing to hypertriglyceri-
aemia (diabetes, alcohol consumption, obesity, nephropathies,
ypothyroidism, some autoimmune diseases, drugs).

ssessment of vascular risk

t  is  important  to  classify  vascular  risk  when  indicating
ipid-lowering  treatment  and  setting  treatment  objectives.
ifferent  guidelines  on  managing  dyslipidaemia  assess  vas-
ular  risk  according  to  the  presence  or  absence  of  several
ascular  risk  factors,  atherosclerotic  diseases  including
schaemic  stroke,  and  the  use  of  vascular  risk  scoring

ystems11,12,16.

Vascular  risk  scoring  systems  are  useful  in  primary
revention,  and  the  use  of  scales  validated  in  the  target  pop-
lation  is  recommended.  In  European  populations  (including

-

63
2  g/12  h

he  Spanish  population),  the  validated  vascular  risk  scor-
ng  system  is  the  SCORE  scale  (www.heartscore.org)17.  This
cale  includes  the  10-year  risk  of  death  from  cardiovascu-
ar  disease  and  is  recommended  for  use  in  in  asymptomatic
atients  older  than  40  years.  It  need  not  be  administered  in
ases  of  clinically  or  imaging-documented  atherosclerotic
isease,  diabetes,  chronic  kidney  disease  (CKD),  presence
f  a  high  number  of  vascular  risk  factors,  familial  hyperc-
olesterolaemia  or  LDL-C  ≥  190  mg/dL,  as  these  cases  are
utomatically  included  in  the  high  or  very  high  vascular  risk
roups.

The  criteria  of  the  European  Society  of  Cardiol-
gy/European  Atherosclerosis  Society  establish  4  vascular
isk  groups12:

 Low  risk:  calculated  SCORE  <  1%

 Moderate  risk:  at  least  one  of  the  following  criteria:

o  Diabetes  mellitus  (DM)  in  young  patients  (DM  type  1  < 35
years;  DM  type  2  <  50  years)  with  duration  <  10  years  and
no  associated  risk  factors

http://www.heartscore.org
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o  Calculated  SCORE  ≥  1%  and  <  5%
 High  risk:  at  least  one  of  the  following  criteria:

o  High  number  of  vascular  risk  factors,  especially  if  total
cholesterol  >  310  mg/dL,  LDL-C  >  190  mg/dL,  or  blood
pressure  >180/110  mm  Hg

o  Familial  hypercholesterolaemia  with  no  other  major
vascular  risk  factors.

o DM  without  target  organ  damage,  with  DM  duration  ≥10
years  or  another  additional  risk  factor

o  Moderate  CKD  (glomerular  filtration  rate  of
30−59  mL/min/1.73  m2).

o  Calculated  SCORE  ≥  5%  and  <10%
 Very  high  risk:  at  least  one  of  the  following  criteria:

o  Documented  atherosclerotic  disease:  acute  coro-
nary  syndrome,  coronary  revascularisation,  ischaemic
stroke,  transient  ischaemic  stroke  (TIA),  peripheral
arterial  disease  (including  carotid  artery  stenosis  and
aortic  aneurysm),  and  significant  plaque  on  coronary
angiography  or  CT  scan  (multivessel  coronary  disease
with  2  major  epicardial  arteries  having  >  50%  stenosis)
or  carotid  ultrasound

o  DM  with  target  organ  damage  (microalbuminuria,
retinopathy,  or  neuropathy)  or  at  least  3  major  risk  fac-
tors,  or  early  onset  of  DM  type  1  of  long  duration  (>20
years)

o  Severe  CKD  (glomerular  filtration  rate  <
30  mL/min/1.73  m2)

o  Calculated  SCORE  ≥  10%
o  Familial  hypercholesterolaemia  with  associated

atherosclerotic  disease  or  another  major  risk  factor

These  criteria  do  not  mention  the  presence  of  intracra-
ial  artery  stenosis.  Several  studies  have  shown  that
ntracranial  artery  stenosis  of  atherosclerotic  origin,  both
n  primary  and  secondary  prevention,  significantly  increases
he  risk  of  stroke  and  other  cardiovascular  events18—24.
herefore,  patients  with  intracranial  artery  stenosis  of
therosclerotic  origin  are  classified  as  having  very  high  vas-
ular  risk.

Furthermore,  vascular  risk  modifiers  have  been  described
n  primary  prevention  that  may  be  useful  for  reclassifying
atients  into  a  higher  risk  group.  Coronary  artery  calcium
CAC)  score  in  non-contrast  CT  studies  is  associated  with
he  risk  of  cardiovascular  events.  A  score  of  ≥  100  Agatston
nits  corresponds  to  a  high  risk  of  cardiovascular  events,
ith  a  score  of  0  suggesting  low  risk25—27.  Another  vascular

isk  modifier  is  the  presence  of  carotid  or  femoral  artery
laques,  detectable  in  ultrasound  studies28—30.

ecommendations

 In  primary  prevention,  we  recommend  calculating  vascu-
lar  risk  using  the  SCORE  scale.  Grade  of  recommendation
I,  level  of  evidence  C.
 CAC  scoring  or  detection  of  carotid  or  femoral  artery
plaques  may  be  useful  as  vascular  risk  modifiers  in
patients  presenting  low  or  moderate  risk.  Grade  of
recommendation  IIa,  level  of  evidence  B.

fi
r
e

64
quer,  S.  Amaro  et  al.

ipid-lowering drugs and stroke prevention

tatins

tatins  prevent  vascular  diseases,  including  stroke31—35,
ecreasing  overall  and  cardiovascular  mortality  rates  in  both
exes36 and  all  ages37.  According  to  the  reduction  in  LDL-C,
tatins  may  be  characterised  as  follows38:

 High-intensity  statin  treatment  (reduction  ≥  50%):  ator-
vastatin  40−80  mg,  rosuvastatin  20−40  mg.

 Moderate-intensity  statin  treatment  (reduction  of
30%—49%):  atorvastatin  10−20  mg,  rosuvastatin  5−10  mg,
simvastatin  20−40  mg,  pravastatin  40−80  mg,  lovastatin
40−80  mg,  fluvastatin  80  mg,  pitavastatin  1−4  mg.

 Low-intensity  statin  treatment  (reduction  <  30%):  simvas-
tatin  10  mg,  pravastatin  10−20  mg,  lovastatin  20  mg,  and
fluvastatin  20−40  mg.

Furthermore,  statins  increase  HDL-C  by  1%—10%  and
educe  triglycerides  by  10%—20%.  Statins  are  safe  and  rarely
ause  severe  adverse  effects.  They  have  consistently  been
ssociated  with  muscular  adverse  effects  (myalgia  and  in
are  cases  myopathies/rhabdomyolysis),  diabetes,  and  a
ossible  increase  in  the  risk  of  haemorrhagic  stoke39.

tatins  in  primary  stroke  prevention

ifferent  analyses  observe  that  statins  achieve  reductions
f  15%—20%  in  stroke  risk,  due  to  a  decreased  risk  of
schaemic  stroke40—44.  Although  they  do  not  reduce  the  risk
f  fatal  stroke41—44, they  do  slow  the  progression  of  carotid
therosclerosis45.  A meta-analysis  of  different  trials  with
tatins  showed  that  a  1-mmol/L  (39-mg/dL)  reduction  in
DL-C  is  associated  with  a  21.2%  reduction  in  stroke  risk41.

Regarding  the  intensity  of  statin  therapy,  the  Treating
o  New  Targets  (TNT)  trial  compared  atorvastatin  dosed  at
0  mg/day  and  10  mg/day  in  patients  with  ischaemic  heart
isease,  observing  a  25%  reduction  in  the  relative  risk  of
troke  with  the  more  intensive  treatment46.  These  data  are
onfirmed  in  various  meta-analyses  comparing  high-intensity
tatin  therapy  with  other  statin  treatments,  reporting  reduc-
ions  of  14%—18%  in  the  relative  risk  of  stroke32,47,48 and  16%
or  ischaemic  stroke32 with  high  intensity  statins.

tatins  in  secondary  stroke  prevention

he  Stroke  Prevention  by  Aggressive  Reduction  in  Choles-
erol  Levels  (SPARCL)  clinical  trial  compared  atorvastatin
0  mg/day  vs  placebo  in  the  prevention  of  recurrent  stroke
fter  a  non-cardioembolic  stroke  or  TIA49.  Atorvastatin
0  mg/day  decreased  the  risk  of  stroke  by  16%,  despite  a
ignificant  increase  in  the  risk  of  haemorrhagic  stroke.  It
lso  decreased  the  risk  of  TIA  (26%),  major  coronary  events
35%),  major  cardiovascular  events  (20%),  and  arterial  revas-
ularisation  (45%).
A  subanalysis  of  the  SPARCL  trial50 revealed  greater  bene-
ts  with  atorvastatin  80  mg/day  in  cases  of  carotid  stenosis,
educing  the  risk  of  stroke  by  33%  and  of  major  coronary
vents  by  43%.  No  relevant  differences  were  observed  with



7  (2

r
i
p
i
s

a
m
t
n
d
c
w
s
t
d
t
r
r

i
i
v
F
m
o
c
s

E

E
d
d
w
m

I
s
a
a
a
t
m
t
i

p
o
e
w
s

P
i

P
P
L
r

C
a

P
t
p
h
w
E
l
m
t
r
o
h
e
r
m
p
t
a
o

a
A
a
t
o
w
s
t
o
o
a
t
c

r
s

F

F
t
i
c
r

O

O
h
s
r
c
7
R

Neurología  3

egard  to  the  aetiology  of  the  stroke  or  TIA  that  led  to  study
nclusion51,  although  larger  reductions  in  absolute  risk  vs
lacebo  were  observed  in  patients  with  atherothrombotic
schaemic  stroke  than  in  those  with  lacunar  and  cryptogenic
trokes.

Trials  with  low-  or  moderate-intensity  statins  do  not  show
 reduction  in  the  risk  of  stroke.  The  Japan  Statin  Treat-
ent  Against  Recurrent  Stroke  (J-STARS)  study52 assessed

he  effect  of  pravastatin  10  mg/day  vs  placebo  after  a
on-cardioembolic  ischaemic  stroke,  revealing  no  significant
ifferences  in  the  primary  endpoint  (stroke  or  TIA)  or  in
ardiovascular  events.  However,  pravastatin  was  associated
ith  a  67%  reduction  in  the  relative  risk  of  atherothrombotic

trokes.  A  subanalysis  of  the  Heart  Protection  Study  (HPS)
rial,  including  3280  patients  with  history  of  cerebrovascular
isease,  reported  that  moderate-intensity  statins  (simvas-
atin  20−40  mg/day)  did  not  significantly  decrease  stroke
isk  compared  to  placebo,  although  they  did  decrease  the
isk  of  major  cardiovascular  events53.

A  meta-analysis  evaluating  different  lipid-lowering  drugs
n  the  prevention  of  recurrent  strokes  and  vascular  diseases
ncluded  8  trials,  5  of  which  used  statins  (one  with  ator-
astatin  80  mg  [SPARCL],  2  with  simvastatin  40  mg  [HPS,
ASTER],  and  2  with  pravastatin  40  mg  [CARE,  LIPID]).  The
eta-analysis  showed  reductions  of  22%  in  the  relative  risk

f  ischaemic  strokes  and  23%  in  the  relative  risk  of  major
ardiovascular  events,  with  the  relative  risk  of  haemorrhagic
trokes  significantly  increasing  by  72%54.

zetimibe

zetimibe  inhibits  the  intestinal  absorption  of  cholesterol,
ecreasing  the  level  of  LDL-C  by  15%—22%.  This  level
ecreases  a  further  15%—20%  when  ezetimibe  is  combined
ith  statins.  This  combination  reduces  the  risk  of  stroke  and
yocardial  infarction55.
The  Improved  Reduction  of  Outcomes:  Vytorin  Efficacy

nternational  Trial  (IMPROVE-IT)56 assessed  the  effects  of
imvastatin  40  mg  +  ezetimibe  10  mg  vs  simvastatin  40  mg
lone  after  acute  coronary  syndrome,  observing  that  the
dditional  reduction  in  LDL-C  with  the  combination  ther-
py  was  associated  with  a  significant  decrease  (6%)  in
he  primary  endpoint  (cardiovascular  mortality,  non-fatal
yocardial  infarction,  unstable  angina  requiring  hospitalisa-

ion,  coronary  revascularisation,  and  non-fatal  stroke)  and
n  the  risk  of  ischaemic  stroke  (21%).

Regarding  the  effectiveness  of  ezetimibe  in  secondary
revention,  a  secondary  analysis  of  the  IMPROVE-IT  trial57

bserved  that  simvastatin  40  mg  +  ezetimibe  10  mg  was  more
ffective  in  patients  with  history  of  stroke  than  in  patients
ithout  history  of  stroke,  decreasing  the  relative  risk  of

troke  by  48%.

roprotein  convertase  subtilisin/kexin  type  9
nhibitors
CSK9  inhibitors  are  monoclonal  antibodies  that  target  the
CSK9  protein,  which  participates  in  the  catabolism  of  the
DL-C  receptor,  thus  increasing  the  abundance  of  these
eceptors  on  the  cell  surface.  These  drugs  decrease  LDL-
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 levels  by  up  to  60%.  Two  PCSK9  inhibitors  are  currently
vailable:  evolocumab  and  alirocumab.

The  Further  cardiovascular  OUtcomes  Research  with
SCK9  Inhibition  in  subjects  with  Elevated  Risk  (FOURIER)
rial58 compared  evolocumab  against  placebo  in  27  564
atients  with  history  of  cardiovascular  disease  (non-
aemorrhagic  stroke  in  19.4%)  who  were  under  treatment
ith  statins  and  presented  LDL-C  levels  ≥  70  mg/dL.
volocumab  significantly  reduced  the  different  cardiovascu-
ar  events  assessed,  although  no  reduction  in  cardiovascular
ortality  was  observed.  The  researchers  observed  reduc-

ions  of  21%  in  the  relative  risk  of  stroke  and  25%  in  the
isk  of  ischaemic  stroke,  with  no  significant  increase  being
bserved  for  haemorrhagic  stroke.  Study  participants  with
istory  of  ischaemic  stroke  (n  =  5337)59 and  treated  with
volocumab  showed  a  significant  reduction  of  15%  in  the
elative  risk  of  the  primary  endpoint  (cardiovascular  death,
yocardial  infarction,  stroke,  unstable  angina  requiring  hos-
ital  admission,  or  coronary  revascularisation),  and  a  trend
owards  reductions  in  the  relative  risk  of  stroke  (by  10%)
nd  ischaemic  stroke  (8%);  no  increase  in  the  risk  of  haem-
rrhagic  stroke  was  observed.

The  Evaluation  of  Cardiovascular  Outcomes  After
n  Acute  Coronary  Syndrome  During  Treatment  With
lirocumab  (ODYSSEY  Outcomes)  trial60 evaluated
lirocumab  in  patients  with  acute  coronary  syndrome  under
reatment  with  statins  and  presenting  LDL-C  ≥  70  mg/dL,
bserving  significant  reductions  in  cardiovascular  events,
ith  a decrease  of  27%  in  the  relative  risk  of  ischaemic

troke.  In  this  trial,  no  differences  were  observed  between
he  outcomes  reported  in  patients  with  and  without  history
f  cerebrovascular  disease61,  although  better  results  were
bserved  in  patients  with  no  history  of  stroke,  who  showed

 reduction  of  38%  in  the  relative  risk  of  stroke,  compared
o  10%  in  the  group  of  patients  with  history  of  stroke  (944
ases).

A  meta-analysis  of  39  clinical  trials  with  PCSK9  inhibitors
evealed  a  22%  reduction  in  the  relative  risk  of  ischaemic
troke62.

ibrates

ibrates  are  able  to  decrease  triglyceride  levels  by  50%.  Fur-
hermore,  they  achieved  reductions  below  20%  in  LDL-C  and
ncrease  HDL-C  levels  by  20%.  They  may  decrease  the  risk  of
ardiovascular  events63,64.  However,  they  do  not  reduce  the
isk  of  stroke  in  primary64,65 or  secondary  prevention54,66.

mega-3  fatty  acid  supplementation

mega-3  fatty  acid  (eicosapentaenoic  acid  [EPA],  docosa-
exaenoic  acid)  supplementation  dosed  at  2−4  g/day
ignificantly  reduces  levels  of  triglycerides.  A  Cochrane
eview  of  79  trials  did  not  observe  a  decrease  in  the  risk  of  all
ardiovascular  events  or  stroke,  but  reported  a  decrease  of
%  for  coronary  events67.  However,  the  recently  published
eduction  of  Cardiovascular  Events  with  Icosapent  Ethyl-

ntervention  Trial  (REDUCE-IT)68 compared  EPA  (2  g/12  h)  vs
lacebo  in  patients  with  history  of  cardiovascular  disease,
iabetes,  or  other  risk  factors  and  baseline  triglyceride  lev-
ls  at  135−499 mg/dL  under  treatment  with  statins.  EPA
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ignificantly  reduced  cardiovascular  mortality  and  cardio-
ascular  events,  decreasing  the  relative  risk  of  stroke  by
8%.  To  date,  no  subanalysis  of  patients  with  history  of  stroke
ncluded  in  the  trial  has  supported  the  effectiveness  of  EPA
upplementation  in  secondary  prevention.

After  the  publication  of  this  trial,  the  American  Heart
ssociation69 concluded  that  omega-3  fatty  acid  supple-
entation  is  an  effective  and  safe  option  that  may  be

dministered  in  patients  at  high  risk  and  not  receiving  statin
reatment.

ipid-lowering  drugs  and  haemorrhagic  stroke

he  association  between  lipid-lowering  therapy  and  haemor-
hagic  stroke  is  controversial.  Several  meta-analyses  do  not
eport  an  increase  in  the  risk  of  haemorrhagic  stroke  or  a
elationship  with  the  extent  of  the  LDL-C  reduction32,41,70,71.
owever,  such  meta-analyses  are  heterogeneous,  includ-

ng  both  primary  and  secondary  prevention  studies,  with
he  majority  of  the  latter  addressing  cardiovascular  dis-
ases  other  than  stroke.  In  patients  with  history  of  stroke,
he  SPARCL  trial  showed  a  67%  increase  in  the  relative
isk  of  haemorrhagic  stroke49.  A  subanalysis  of  that  trial72

bserved  greater  risk  of  haemorrhagic  stroke  in  patients
ith  haemorrhagic  stroke  as  the  entry  event,  older  patients,
en,  patients  treated  with  atorvastatin  80  mg/day,  and

hose  presenting  high  blood  pressure  values  (systolic  pres-
ure  ≥  160  mm  Hg  and/or  diastolic  pressure  ≥  100  mm  Hg).
urthermore,  the  subanalysis  of  patients  with  history  of
erebrovascular  disease  from  the  HPS  trial  showed  that
imvastatin  20−40  mg/day  increased  the  relative  risk  of
aemorrhagic  stroke  by  86%,  compared  to  placebo53. How-
ver,  the  J-STARS  study52 found  no  increase  in  the  risk  of
aemorrhagic  stroke  with  pravastatin  dosed  at  10  mg/day.

Unlike  the  data  observed  in  other  studies54,  a  recent
eta-analysis73 assessing  the  risk  of  haemorrhagic  stroke  in

9  trials  of  different  lipid-lowering  drugs  did  not  find  a  sig-
ificant  increase  in  the  risk  of  haemorrhagic  stroke  in  the
lobal  analysis  of  all  trials;  nor  did  the  authors  observe  an
ssociation  with  the  extent  of  LDL-C  reduction.  However,
eparate  analysis  of  the  trials  addressing  the  secondary  pre-
ention  of  different  vascular  diseases  identified  an  increase
f  18%  in  the  relative  risk  of  haemorrhagic  stroke.  This
eta-analysis  found  that  for  every  1000  lipid-lowering  treat-
ents  administered,  9.17  ischaemic  strokes  are  prevented

nd  0.48  haemorrhagic  strokes  are  provoked,  amounting  to
 net  reduction  of  8.69  strokes/1000  patients  treated.

trategies for the use of lipid-lowering drugs
n stroke prevention

rimary  prevention

hese  recommendations  are  aimed  at  achieving  the  tar-
et  LDL-C  values  described  below,  according  to  the  risk

roup  and  baseline  LDL-C  levels.  If  these  objectives  are  not
chieved  with  lifestyle  interventions,  statin  treatment  will
e  started.  In  patients  with  high  or  very  high  vascular  risk,

 50%  reduction  in  LDL-C  levels  is  recommended.  In  patients

-

66
quer,  S.  Amaro  et  al.

lder  than  75  years,  especially  if  there  is  a  risk  of  drug-
rug  interactions74—76 or  history  of  haemorrhagic  stroke,  the
ossibility  of  administering  statins  at  lower  doses  will  be
ssessed  (Fig.  1).

ecommendations

 Treatment  with  statins  is  recommended  in  patients  not
achieving  target  LDL-C  values.  Grade  of  recommendation
I,  level  of  evidence  A.

 In  patients  older  than  75  years,  especially  if  there  is  a
risk  of  drug-drug  interactions  or  history  of  haemorrhagic
stroke,  it  is  reasonable  to  start  treatment  with  statins
at  lower  doses.  Grade  of  recommendation  IIa,  level  of
evidence  C.

 If  target  LDL-C  values  are  not  achieved  with  maximally-
tolerated  statin  therapy,  adding  ezetimibe  is  recom-
mended.  Grade  of  recommendation  I,  level  of  evidence
B.

 In  patients  presenting  very  high  risk,  if  target  LDL-C  values
are  not  achieved  with  maximally-tolerated  statin  therapy
plus  ezetimibe,  addition  of  PCSK9  inhibitors  should  be  con-
sidered.  Grade  of  recommendation  IIb,  level  of  evidence
B.

 If  the  vascular  risk  is  high  or  very  high  and  high  levels  of
triglycerides  persist  despite  statin  treatment,  it  is  reason-
able  to  add  omega-3  fatty  acid  supplementation.  Grade  of
recommendation  IIa,  level  of  evidence  B.

econdary  prevention  in  patients  with  ischaemic
troke or  TIA

reatment  should  be  started  with  high-intensity  statins,
sing  lower  doses  in  patients  older  than  75  years  and  at
isk  of  drug-drug  interactions  or  with  a  history  of  haem-
rrhagic  stroke.  If  target  LDL-C  values  are  not  achieved,
zetimibe  should  be  added,  followed  by  PCSK9  inhibitors,
f  this  combination  proves  insufficient  (Fig.  2).

ecommendations

 Treatment  with  high-intensity  statins  is  recommended,
especially  in  patients  with  ischaemic  stroke  or  TIA  of
atherosclerotic  aetiology,  or  with  stroke  of  other  causes,
if  associated  with  other  atherothrombotic  diseases.  Grade
of  recommendation  I,  level  of  evidence  A.

 In  patients  older  than  75  years,  especially  if  there  is  a
risk  of  drug-drug  interactions  or  history  of  haemorrhagic
stroke,  it  is  reasonable  to  start  treatment  with  statins
at  lower  doses.  Grade  of  recommendation  IIa,  level  of
evidence  C.

 If  target  LDL-C  values  are  not  achieved  with  maximally-
tolerated  statin  therapy,  it  is  reasonable  to  add  ezetimibe.
Grade  of  recommendation  IIa,  level  of  evidence  B.
 If  target  LDL-C  values  are  not  achieved  with  maximally-
tolerated  statin  therapy  plus  ezetimibe,  adding  PCSK9
inhibitors  should  be  considered.  Grade  of  recommenda-
tion  IIa,  level  of  evidence  B.
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Vascular risk assessment
Recommendations on lifestyle interventions

Low Moderate High Very high

Target LDL-C value
 < 116 mg/dL

 Target LDL-C value
 < 100 mg/dL

 Target LDL-C value
 < 70 mg/dL

 Target LDL-C value
 < 55 mg/dLa

Does not achieve target LDL-C value 

Does not achieve target LDL-C value

Does not achieve
 target LDL-C value

Assess treatment
 with PCSK9 inhibitors

Add ezetimibe

Start statin therapyb

Figure  1  Therapeutic  algorithm  for  the  management  of  hypercholesterolaemia  in  primary  stroke  prevention.
aIn  patients  with  factors  increasing  the  risk  of  haemorrhagic  stroke,  a  target  LDL-C  value  <  70  mg/dL  may  be  reasonable.
bIn  patients  presenting  high  or  very  high  vascular  risk,  a  ≥  50%  reduction  in  LDL-C  level  is  recommended.

History of ischaemic
 stroke or TIA

Recommendations on
 lifestyle interventions

Continue with the same treatment

Continue with the same treatment

Continue with the same treatment

Assess treatment with
 PCSK9 inhibitors

Add ezetimibe

Start treatment with high-intensity statin therapy   
(assess a lower dose if age < 75, drug-drug interactions,

or history of haemorrhagic stroke)

Yes

Yes

Yes

No

No

No

Does the patient achieve the
target LDL-C value?

Does the patient achieve the target LDL-C value?

Does the patient achieve the target LDL-C value?

F chol

T

B
C
i
d

b
t

igure  2  Therapeutic  algorithm  for  the  management  of  hyper

herapeutic objectives
oth  primary  and  secondary  prevention  should  focus  on  LDL-
 levels.  In  situations  in  which  LDL-C  determination  may  be

naccurate  (high  triglyceride  levels,  very  low  LDL-C  levels,
iabetic  patients),  it  may  be  useful  to  establish  objectives

c
T
d

67
esterolaemia  in  the  secondary  prevention  of  recurrent  strokes.

ased  on  non-HDL  cholesterol  or  apolipoprotein  B  choles-
erol  levels.
Different  meta-analyses  show  that  the  risk  of  cardiovas-
ular  events  decreases  in  line  with  LDL-C  levels34,36,77—79.
hese  results  are  also  observed  in  stroke  prevention,  with
ifferent  lipid-lowering  drugs  reducing  the  relative  risk  of
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troke  by  23.5%  per  1-mmol/L  reduction  in  LDL-C80, which
as  led  to  lower  target  LDL-C  values  in  different  vascular
isk  groups.

In  primary  prevention,  target  LDL-C  values  should  be
stablished  according  to  the  patient’s  vascular  risk  group,
ith  reductions  of  50%  being  recommended  in  patients  pre-

enting  high  or  very  high  risk12,32,34,41.  In  patients  with  history
f  such  atherosclerotic  diseases  as  ischaemic  heart  disease
r  peripheral  arterial  disease,  achieving  LDL-C  levels  below
5  mg/dL  decreases  the  risk  of  ischaemic  stroke.  Thus,  the
MPROVE-IT  trial56 showed  that  patients  treated  with  simvas-
atin  40  mg  plus  ezetimibe  10  mg  achieved  lower  mean  LDL-C
evels  than  patients  treated  with  simvastatin  plus  placebo
53.7  mg/dL  vs  69.5  mg/dL)  and  showed  a  21%  reduction
n  the  relative  risk  of  ischaemic  stroke.  The  FOURIER
rial58 reported  that  high-intensity  statins  plus  evolocumab
chieved  greater  reductions  in  LDL-C  levels  than  the  combi-
ation  of  statins  and  placebo  (median  30  mg/dL  vs  92  mg/dL)
nd  reduced  the  relative  risk  of  ischaemic  stroke  by  21%.
he  ODYSSEY  Outcomes  trial60 showed  that  combining
lirocumab  with  high-intensity  statins  achieved  a  greater
eduction  in  LDL-C  levels  than  statins  plus  placebo  (40  mg/dL
s  93  mg/dL),  with  a  27%  reduction  in  the  relative  risk  of
schaemic  stroke.

In  the  prevention  of  recurrent  stroke,  the  Treat  Stroke
o  Target  (TST)  trial81 has  shown  that  lower  target  LDL-C
evels  are  beneficial  after  an  ischaemic  stroke  or  TIA  with
ssociated  atherothrombotic  disease.  This  study  assessed
he  effectiveness  of  2  target  LDL-C  levels  (<70  mg/dL  and
0−110  mg/dL)  in  preventing  cardiovascular  events.  The  <
0  mg/dL  LDL-C  group  presented  a  significant  22%  reduc-
ion  in  the  relative  risk  (absolute  reduction  of  2.4%)  in  the
rial’s  primary  endpoint  (a  composite  endpoint  of  ischaemic
troke,  myocardial  infarction,  urgent  coronary  or  carotid
evascularisation,  or  cardiovascular  death),  with  no  signifi-
ant  increase  (absolute  increase  of  0.4%)  for  haemorrhagic
troke.  In  the  study’s  French  cohort,  which  was  followed  up
or  longer  (5.3  years)82,  the  group  assigned  a  target  LDL-

 level  of  <  70  mg/dL  presented  a  26%  reduction  in  major
ardiovascular  events.  The  reduction  in  the  relative  risk  of
he  composite  of  cerebral  infarction/haemorrhagic  stroke
as  28%,  with  a  non-significant  increase  in  the  relative  risk
f  cerebral  haemorrhage  (17%).  A  post-hoc  analysis  of  the
PARCL  trial83 showed  that  greater  reductions  and  lower
DL-C  levels  during  follow-up  significantly  decreased  the  risk
f  stroke  or  other  cardiovascular  events.  Thus,  compared
o  patients  whose  LDL-C  levels  were  not  modified,  a  ≥50%
eduction  in  LDL-C  levels  was  associated  with  a  35%  reduc-
ion  in  the  relative  risk  of  stroke  and  a  37%  reduction  in  the
elative  risk  of  ischaemic  stroke,  with  no  significant  increase
n  haemorrhagic  strokes.  However,  with  smaller  reductions
n  LDL-C  levels,  the  decrease  in  the  rate  of  strokes  and
ther  cardiovascular  events  was  not  significant  when  com-
ared  to  patients  who  presented  no  decrease  in  LDL-C.  This
ubanalysis  of  the  SPARCL  trial,  comparing  the  patients  who
chieved  LDL-C  levels  <70  mg/dL  with  those  achieving  levels
100  mg/dL,  found  that  the  former  group  showed  significant
eductions  in  the  relative  risk  of  stroke  (28%),  ischaemic
troke  (34%),  and  cardiovascular  events  (31%),  with  no
ncrease  in  haemorrhagic  strokes.  However,  no  relevant
ifferences  were  observed  between  the  groups  achieving
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DL-C  levels  of  70−99  mg/dL  and  LDL-C  ≥  100  mg/dL.  Fur-
hermore,  the  IMPROVE-IT  trial57 observed  that  in  patients
ith  history  of  stroke  (n  =  682),  the  additional  17  mg/dL

eduction  in  LDL-C  in  those  who  received  simvastatin
0  mg  +  ezetimibe  10  mg  over  those  treated  with  simvas-
atin  40  mg  only  (50−51  mg/dL  vs  67−68  mg/dL)  decreased
he  relative  risk  of  ischaemic  stroke  by  48%,  a  greater
eduction  than  that  observed  in  patients  with  no  history  of
troke  (16%).  In  the  FOURIER  trial59,  patients  with  history  of
schaemic  stroke  who  received  evolocumab  achieved  mean
DL-C  levels  of  0.7  mmol/L  (27  mg/dL),  with  a  significant  15%
ecrease  in  the  relative  risk  of  cardiovascular  events  and  a
rend  towards  a decrease  in  the  relative  risk  of  stroke  (10%)
nd  ischaemic  stroke  (8%).

When  defining  target  LDL-C  values  in  patients  with  history
f  ischaemic  stroke  or  TIA,  the  potential  for  increased  risk  of
aemorrhagic  stroke  should  be  taken  into  account.  Although
his  relationship  is  unclear,  both  the  SPARCL  trial49 and  the
ubgroup  of  patients  with  history  of  cerebrovascular  dis-
ase  from  the  HPS  trial53 presented  significantly  increased
isk  of  haemorrhagic  stroke,  which  requires  us  to  be  cau-
ious  when  establishing  target  LDL-C  values  in  these  cases,
specially  in  the  event  of  associated  factors  that  increase
he  risk  of  haemorrhagic  stroke,  such  as  poorly  controlled
rterial  hypertension  (systolic  pressure  ≥  160  mm  Hg  and/or
iastolic  pressure  ≥  100  mm  Hg),  advanced  age,  or  history  of
aemorrhagic  stroke71.

Ischaemic  stroke  and  TIA  of  atherothrombotic  origin  are
he  only  events  presenting  a  clearly  established  relationship
ith  cholesterol  levels,  sharing  a  common  origin  with  other
therothrombotic  diseases,  such  as  ischaemic  heart  disease
r  peripheral  arterial  disease.  Thus,  in  the  SPARCL51 and  J-
TARS52 trials,  statins  achieved  greater  reductions  in  the  risk
f  stroke  of  atherothrombotic  origin,  although  this  associa-
ion  was  no  statistically  significant  in  the  former  trial.  The
esults  of  different  meta-analyses32,36,78,79 and  clinical  trials
ssessing  combined  treatment  with  ezetimibe  plus  statins56

r  with  PCSK9  inhibitors58,60 have  shown  that  greater  reduc-
ions  and  lower  LDL-C  levels  (below  55  mg/dL)  are  more
eneficial  in  the  prevention  of  atherothrombotic  diseases,
ncluding  ischaemic  stroke.  In  secondary  stroke  prevention,
he  results  of  the  TST81 and  SPARCL  trials83 also  show  that
chieving  lower  LDL-C  levels  (<70  mg/dL)  is  associated  with
reater  efficacy.  Patients  with  ischaemic  stroke  or  TIA  of
therothrombotic  origin  should  be  classified  as  presenting
ery  high  vascular  risk;  therefore,  a target  LDL-C  value
55  mg/dL  should  be  recommended,  as  in  other  diseases  of
therothrombotic  origin.  However,  in  the  event  of  factors
hat  increase  the  risk  of  haemorrhagic  stroke,  a  target  LDL-C
evel  <70  mg/dL  may  be  reasonable.

In  ischaemic  strokes  or  TIA  of  non-atherothrombotic  ori-
in,  given  the  unclear  association  with  dyslipidaemia,  it  is
dvisable  to  establish  target  LDL-C  values  according  to  the
stimated  vascular  risk.

In  summary,  the  majority  of  patients  with  ischaemic
troke  or  TIA  will  be  considered  to  present  high  or  very
igh  risk,  although  when  defining  target  LDL-C  values,  the

etiology  of  stroke  or  TIA  (whether  atherothrombotic  or  oth-
rwise)  should  be  considered,  as  well  as  the  coexistence  of
ther  atherothrombotic  diseases,  and  the  particular  risk  of
aemorrhagic  stroke.
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ecommendations  on  treatment  objectives  in
troke  prevention

rimary  prevention
arget  LDL-C  values  will  be  stratified  according  to  the  vas-
ular  risk.

 If  the  risk  is  low,  a  target  value  of  <  116  mg/dL  may  be  con-
sidered.  Grade  of  recommendation  IIb,  level  of  evidence
A.

 If  the  risk  is  moderate,  a  target  value  <  100  mg/dL  may  be
reasonable.  Grade  of  recommendation  IIa,  level  of  evi-
dence  A.

 If  the  risk  is  high,  a  target  value  < 70  mg/dL  and  a  ≥  50%
reduction  in  LDL-C  are  recommended.  Grade  of  recom-
mendation  I,  level  of  evidence  A.

 In  patients  presenting  very  high  risk  and  history
of  atherothrombotic  disease  (ischaemic  heart  disease,
peripheral  arterial  disease),  a  target  value  <  55  mg/dL  and
a  ≥  50%  reduction  in  LDL-C  are  recommended.  Grade  of
recommendation  I,  level  of  evidence  A.

 In  patients  with  very  high  risk  but  no  history  of
atherothrombotic  disease,  a  target  value  <  55  mg/dL  and
a  ≥  50%  reduction  in  LDL-C  are  recommended.  Grade  of
recommendation  I,  level  of  evidence  C.

econdary  prevention

 In  patients  with  history  of  ischaemic  stroke  or  TIA  of
atherothrombotic  origin,  target  LDL-C  values  <  55  mg/dL
are  recommended.  Grade  of  recommendation  I,  level  of
evidence  B.

 In  patients  with  ischaemic  stroke  or  TIA  of  non-
atherothrombotic  origin,  the  same  objectives  described
for  primary  prevention  of  stroke  are  recommended.

 In  patients  with  history  of  ischaemic  stroke  of
atherothrombotic  or  non-atherothrombotic  origin  with
very  high  vascular  risk  and  presenting  factors  associated
with  increased  risk  of  haemorrhagic  stroke,  target  LDL-C
values  of  <  70  mg/dL  may  be  reasonable.  Grade  of
recommendation  IIb,  level  of  evidence  B.
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ciones de la Sociedad Española de Neurología para la prevención
del ictus. Actuación sobre los hábitos de vida. Neurología. [in
press]. https://doi.org/10.1016/j.nrl.2020.05.018.

6. Rabar S, Harker M, O’Flynn N, Wierzbichi AS, Guideline Devel-

opment Group. Lipid modification and cardiovascular risk
assessment for the primary and secondary prevention of car-
diovascular disease: summary of updated NICE guidance. BMJ.
2014;349:g4356, http://dx.doi.org/10.1136/bmj.g4356.

dx.doi.org/10.1161/STROKEAHA.115.011164
dx.doi.org/10.1212/01.wnl.0000144282.42222.da
dx.doi.org/10.1159/000093237
dx.doi.org/10.1016/S0140-6736(07)61778-4
dx.doi.org/10.1161/STROKEAHA.108.529537
dx.doi.org/10.1161/STROKEAHA.107.487090
dx.doi.org/10.1161/STROKEAHA.113.001326
dx.doi.org/10.1007/s11883-019-0815-5
dx.doi.org/10.1016/j.atherosclerosis.2007.07.033
dx.doi.org/10.1016/j.atherosclerosis.2008.08.040
dx.doi.org/10.1161/CIR.0000000000000625
dx.doi.org/10.1093/eurheartj/ehz455
dx.doi.org/10.1161/CIR.0000000000000743
dx.doi.org/10.1161/CIR.0000000000000312
https://doi.org/10.1016/j.nrl.2020.05.018
dx.doi.org/10.1136/bmj.g4356


.  Ro

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

E.J.  Palacio-Portilla,  J

7. Conroy R, Pyörälä K, Fitzgerald AP, Sans S, Menotti
A, De Backer G, et al. Estimation of ten-year
risk of fatal cardiovascular disease in Europe: the
SCORE project. Eur Heart J. 2003;24:987—1003,
http://dx.doi.org/10.1016/s0195-668x(03)00114-3.

8. Duan JG, Chen XY, Lau A, Wong A, Thomas GN, Tomlinson B,
et al. Long-term risk of cardiovascular disease among type 2
diabetic patients with asymptomatic intracranial atheroscle-
rosis: a prospective cohort study. PLoS One. 2014;9:e106623,
http://dx.doi.org/10.1371/journal.pone.0106623.

9. Matsui R, Nakagawa T, Takayoshi H, Onoda K, Oguro H,
Nagai A, et al. A prospective study of asymptomatic
intracranial atherosclerotic stenosis in neurologically normal
volunteers in a Japanese cohort. Front Neurol. 2016;7:39,
http://dx.doi.org/10.3389/fneur.2016.00039.

0. Wang HB, Laskowitz DT, Dodds JA, Xie GQ, Zhang PH, Huang
YN, et al. Peak systolic velocity measurements with transcra-
nial doppler ultrasound is a predictor of incident stroke among
the general population in China. PLoS One. 2016;9:e10160967,
http://dx.doi.org/10.1371/journal.pone.0160967.

1. Planas-Ballvé A, Crespo AM, Aguilar LM, Hernández-Pérez
M, Canento T, Dorado L, et al. The Barcelona-
Asymptomatic Intracraneal Atherosclerosis study: subclinical
intracranial atherosclerosis as predictor of long-term
vascular events. Atherosclerosis. 2019;282:132—6,
http://dx.doi.org/10.1016/j.atherosclerosis.2019.01.022.

2. Wong KS, Li H. Long-term mortality and recurrent
stroke risk among Chinese stroke patients with pre-
dominant intracranial atherosclerosis. Stroke. 2003;34:
2361—6.

3. Chimowitz MI, Lynn MJ, Derdeyn CP, Turan TN, Fiorella D,
Lane BF, et al. Stenting versus aggressive medical therapy for
intracranial arterial stenosis. N Engl J Med. 2011;365:993—1003,
http://dx.doi.org/10.1056/NEJMoa1105335.

4. Kim BS, Chung PW, Park KY, Won HH, Bang OY,
Chung CS, et al. Burden of intracranial atherosclero-
sis is associated with long-term vascular outcome in
patients with ischemic stroke. Stroke. 2017;48:2819—26,
http://dx.doi.org/10.1161/STROKEAHA.117.017806.

5. Yeboah J, McClelland RL, Polonsky TS, Burke GL, Sibley
CT, O’Leary D, et al. Comparison of novel risk mark-
ers for improvement in cardiovascular risk assessment
in intermediate-risk individuals. JAMA. 2012;308:788—95,
http://dx.doi.org/10.1001/jama.2012.9624.

6. Budoff MJ, Young R, Burke G, Jeffrey Carr J, Detrano
RC, Folsom AR, et al. Ten-year association of coro-
nary artery calcium with atherosclerotic cardiovascular
disease (ASCVD) events: the multi-ethnic study of
atherosclerosis (MESA). Eur Heart J. 2018;39:2401—8,
http://dx.doi.org/10.1093/eurheartj/ehy217.

7. Hong JC, Blankstein R, Shaw LJ, Padula WV, Arri-
eta A, Fialkow JA, et al. Implications of coronary
artery calcium testing for treatment decisions among
statin candidates according to the ACC/AHA choles-
terol management guidelines: a cost-effectiveness
analysis. JACC Cardiovasc Imaging. 2017;10:938—52,
http://dx.doi.org/10.1016/j.jcmg.2017.04.014.

8. Baber U, Mehran R, Sartori S, Schoos MM, Sillesen H,
Muntendam P, et al. Prevalence, impact, and pre-
dictive value of detecting subclinical coronary and
carotid atherosclerosis in asymptomatic adults: the
BioImage study. J Am Coll Cardiol. 2015;65:1065—74,
http://dx.doi.org/10.1016/j.jacc.2015.01.017.

9. McDermott MM, Kramer CM, Tian L, Carr J, Guralnik

JM, Polonsky T, et al. Plaque composition in the proxi-
mal superficial femoral artery and peripheral artery dis-
ease events. JACC Cardiovasc Imaging. 2017;10:1003—12,
http://dx.doi.org/10.1016/j.jcmg.2016.08.012.

70
quer,  S.  Amaro  et  al.

0. Sillesen H, Sartori S, Sandholt B, Baber U, Mehran R, Fuster
V. Carotid plaque thickness and carotid plaque burden predict
future cardiovascular events in asymptomatic adult Amer-
icans. Eur Heart J Cardiovasc Imaging. 2018;19:1042—50,
http://dx.doi.org/10.1093/ehjci/jex239.

1. Baigent C, Keech A, Kearney PM, Blackwell L, Buck
G, Pollicino C, et al. Efficacy and safety of of
cholesterol-lowering treatment: prospective meta-
analysis of data from 90,056 participans in 14
randomised trials of statins. Lancet. 2005;366:1267—78,
http://dx.doi.org/10.1016/S0140-6736(05)67394-1.

2. Baigent C, Blackwell L, Emberson J, Holland LE, Reith C,
Bhala N, et al. Cholesterol Treatment Trialist’ (CTT) Collab-
oration. Efficacy and safety of more intensive lowering of
LDL cholesterol: a meta-analysis of data from 170000 par-
ticipans in 26 randomised trials. Lancet. 2010;376:1670—81,
http://dx.doi.org/10.1016/S0140-6736(10)61350-5.

3. Mills EJ, Wu  P, Chong G, Ghement I, Singh S, Akl EA,
et al. Efficacy and safety of statin treatment for car-
diovascular disease: a network meta-analysis of 170,255
patients from 76 randomised trials. QJM. 2011;104:109—24,
http://dx.doi.org/10.1093/qjmed/hcq165.

4. Cholesterol Treatment Trialist’ (CTT) Collaboration, Mihaylova
B, Emberson J, Blackwell L, Keech A, Simes J, Barnes EH, et al.
The effects of lowering LDL cholesterol with statin therapy in
people at low risk of vascular disease: meta-analysis of individ-
ual data from 27 randomised trials. Lancet. 2012;380:581—90,
http://dx.doi.org/10.1016/S0140-6736(12)60367-5.

5. Taylor F, Huffman MD, Macedo AF, Moore TH, Burke M,
Davey Smith G, et al. Statins for the primary preven-
tion of cardiovascular disease. Cochrane Database Syst Rev.
2013;1, http://dx.doi.org/10.1002/14651858.CD004816.pub5.
CD004816.

6. Cholesterol Treatment Trialist’ (CTT) Collaboration, Fulcher J,
O’Connell R, Voysey M, Emberson J, Blackwell L, Mihaylova B,
et al. Efficacy and safety of LDL-lowering therapy among men
and women: meta-analysis of individual data from 174,000 par-
ticipants in 27 randomised trials. Lancet. 2015;385:1397—405,
http://dx.doi.org/10.1016/S0140-6736(14)61368-4.

7. Cholesterol Treatment Trialist’ (CTT) Collaboration. Effi-
cacy and safety of statin therapy in older people: a
meta-analysis of individual participant data from 28
randomised controlled trials. Lancet. 2019;393:407—15,
http://dx.doi.org/10.1016/S0140-6736(18)31942-1.

8. Stone NJ, Robinson JG, Lichtenstein AH, Bairey Merz
CN, Blum CB, et al. 2013 ACC/AHA guideline on the
treatment of blood cholesterol to reduce atherosclerotic
cardiovascular risk in adults: a report of the Ameri-
can College of Cardiology/American Heart Association Task
Force on Practice Guidelines. Circulation. 2014;129:S1—45,
http://dx.doi.org/10.1161/01.cir.0000437738.63853.7a.

9. Collins R, Reith C, Emberson J, Armitage J, Baigent C,
Blackwell L, et al. Interpretation of the evidence for the effi-
cacy and safety of statin therapy. Lancet. 2016;388:2532—61,
http://dx.doi.org/10.1016/S0140-6736(16)31357-5.

0. O’Regan C, Wu P, Arora P, Perri D, Mills EJ. Statin
therapy in stroke prevention: a meta-analysis involv-
ing 121,000 patients. Am J Med. 2008;121:24—33,
http://dx.doi.org/10.1016/j.amjmed.2007.06.033.

1. Amarenco P, Labreuche J. Lipid management in the pre-
vention of stroke: review and updated meta-analysis of
statins for stroke prevention. Lancet Neurol. 2009;8:453—63,
http://dx.doi.org/10.1016/S1474-4422(09)70058-4.

2. De Caterina R, Scarano M, Marfisi R, Lucisano G, Palma

F, Tatasciore A, et al. Cholesterol lowering interventions
and stroke: insights from a meta-analysis of randomised
controlled trials. J Am Coll Cardiol. 2010;55:198—211,
http://dx.doi.org/10.1016/j.jacc.2009.07.062.

dx.doi.org/10.1016/s0195-668x(03)00114-3
dx.doi.org/10.1371/journal.pone.0106623
dx.doi.org/10.3389/fneur.2016.00039
dx.doi.org/10.1371/journal.pone.0160967
dx.doi.org/10.1016/j.atherosclerosis.2019.01.022
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0105
dx.doi.org/10.1056/NEJMoa1105335
dx.doi.org/10.1161/STROKEAHA.117.017806
dx.doi.org/10.1001/jama.2012.9624
dx.doi.org/10.1093/eurheartj/ehy217
dx.doi.org/10.1016/j.jcmg.2017.04.014
dx.doi.org/10.1016/j.jacc.2015.01.017
dx.doi.org/10.1016/j.jcmg.2016.08.012
dx.doi.org/10.1093/ehjci/jex239
dx.doi.org/10.1016/S0140-6736(05)67394-1
dx.doi.org/10.1016/S0140-6736(10)61350-5
dx.doi.org/10.1093/qjmed/hcq165
dx.doi.org/10.1016/S0140-6736(12)60367-5
dx.doi.org/10.1002/14651858.CD004816.pub5
dx.doi.org/10.1016/S0140-6736(14)61368-4
dx.doi.org/10.1016/S0140-6736(18)31942-1
dx.doi.org/10.1161/01.cir.0000437738.63853.7a
dx.doi.org/10.1016/S0140-6736(16)31357-5
dx.doi.org/10.1016/j.amjmed.2007.06.033
dx.doi.org/10.1016/S1474-4422(09)70058-4
dx.doi.org/10.1016/j.jacc.2009.07.062


7  (2

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

6

7

Neurología  3

3. Naci H, Brugts JJ, Fleurence R, Ades AE. Comparative
effects of statins on major cerebrovascular events: a
multiple- treatments meta-analysis of placebo-controlled
and active-comparator trials. QJM. 2013;106:299—306,
http://dx.doi.org/10.1093/qjmed/hct041.

4. Wang W, Zhang B. Statins for the preven-
tion of stroke: a meta-analysis of randomized
controlled trials. PLoS One. 2014;9:e92388,
http://dx.doi.org/10.1371/journal.pone.0092388.

5. Amarenco P, Labreuche J, Lavallée P, Touboul PJ. Statins
in stroke prevention and carotid atherosclerosis: systematic
review and up-to-date meta-analysis. Stroke. 2004;35:2902—9,
http://dx.doi.org/10.1161/01.STR.0000147965.52712.fa.

6. LaRosa JC, Grundy SM, Waters DD, Shear C, Barter P, Fruchart
JC, et al. Intensive lipid lowering with atorvastatin in patients
with stable coronary disease. N Engl J Med. 2005;352:1425—35,
http://dx.doi.org/10.1056/NEJMoa050461.

7. Josan K, Majumdar SR, McAlister FA. The efficacy
and safety of intensive statin therapy: a meta-
analysis of randomized trials. CMAJ. 2008;178:576—84,
http://dx.doi.org/10.1503/cmaj.070675.

8. Fernández-Bobadilla J, Moreno R, Fernández C, Martínez A,
Sánchez-Maestre C, Ezpeleta-Echevarri D. Effect of intensive
treatment with atorvastatin versus standard doses of statins
on the risk of stroke. A meta-analysis from five random-
ized trials including 25,709 patients. Rev Neurol. 2009;48:
561—5.

9. Amarenco P, Bogousslavsky J, Callahan A 3rd, Goldstein LB, Hen-
nerici M, Rudolph AE, et al. High dose atorvastatin after stroke
or transient ischemic attack. N Engl J Med. 2006;355:549—59,
http://dx.doi.org/10.1056/NEJMoa061894.

0. Sillesen H, Amarenco P, Hennerici MG, Callahan A, Goldstein
LB, Zivin J, et al. Atorvastatin reduces the risk of cardiovascu-
lar events in patients with carotid atherosclerosis. A secondary
analysis of the Stroke Prevention by Agressive Reduction in
Cholesterol Levels (SPARCL) trial. Stroke. 2008;39:3297—302,
http://dx.doi.org/10.1161/STROKEAHA.108.516450.

1. Amarenco P, Benavente O, Goldstein LB, Callahan A 3rd,
Sillesen H, Hennerici MG, et al. Results of the Stroke
Prevention by Agressive Reduction in Cholesterol Levels
(SPARCL) trial by stroke subtypes. Stroke. 2009;40:1405—9,
http://dx.doi.org/10.1161/STROKEAHA.108.534107.

2. Hosomi N, Nagai Y, Kohriyama T, Ohtsuki T, Aoki S,
Nezu T, et al. The Japan Statin Treatment Against Recur-
rent Stroke (J-STARS): a multicenter, randomized, open-
label, parallel-group study. EBioMedicine. 2015;2:1071—8,
http://dx.doi.org/10.1016/j.ebiom.2015.08.006.

3. Collins R, Armitage J, Parish S, Sleight P, Peto R, Heart
Protection Study Collaborative Group. Effects of choles-
terol lowering with simvastatin on stroke and other major
vascular events in 20536 people with cerebrovascular dis-
ease or other high risk conditions. Lancet. 2004;363:757—67,
http://dx.doi.org/10.1016/S0140-6736(04)15690-0.

4. Manktelow BN, Potter JF. Interventions in the
management of serum lipids for preventing stroke
recurrence. Cochrane Database Syst Rev. 2009;3,
http://dx.doi.org/10.1002/14651858.CD002091.pub2.
CD002091.

5. Saverese G, De Ferrari GM, Rosano GM, Perrone-
Filardi P. Safety and efficacy of ezetimibe: a
meta-analysis. Int J Cardiol. 2015;201:247—52,
http://dx.doi.org/10.1016/j.ijcard.2015.08.103.

6. Cannon CP, Blazing MA, Giugliano RP, McCagg A, White JA,
Theroux P, et al. Ezetimibe added to statin therapy after

acute coronary syndromes. N Engl J Med. 2015;372:3287—97,
http://dx.doi.org/10.1056/NEJMoa1410489.

7. Bohula EA, Wiviott SD, Giugliano RP, Blazing MA, Park JG, Murphy
SA, et al. Prevention of stroke with the addition of ezetim-

7

71
022)  61—72

ibe to statin therapy in patients with acute coronary syndrome
in IMPROVE-IT (Improved reductions of Outcomes: Vytorin
Efficacy International Trial). Circulation. 2017;136:2440—50,
http://dx.doi.org/10.1161/CIRCULATIONAHA.117.029095.

8. Sabatine MS, Giugliano RP, Keech AC, Honarpour N, Wiviott SD,
Murphy SA, et al. Evolocumab and clinical outcomes in patients
with cardiovascular diseases. N Engl J Med. 2017;376:1713—22,
http://dx.doi.org/10.1056/NEJMoa1615664.

9. Giugliano RP, Pedersen TR, Saver JL, Sever PS, Keech AC, Bohula
EA, et al. Stroke prevention with the PSCK9 (Proprotein conver-
tase subtilisin-kesin type 9) inhibitor evolocumab added to
statin in high-risk patients with stable atherosclerosis. Stroke.
2020, http://dx.doi.org/10.1161/STROKEAHA.119.027759 [in
press].

0. Schwartz GG, Steg PG, Szarek M, Bhatt DL, Bittner VA,
Diaz R, et al. Alirocumab and cardiovascular outcomes after
acute coronary syndrome. N Engl J Med. 2018;379:2097—107,
http://dx.doi.org/10.1056/NEJMoa1801174.

1. Jukema JW, Zijlstra LE, Bhatt DL, Bittner VA, Diaz R,
Drexel H, et al. Effect of alirocumab on stroke in
ODYSSEY OUTCOMES. Circulation. 2019;140:2054—62,
http://dx.doi.org/10.1161/CIRCULATIONAHA.119.043826.

2. Guedeney P, Giustino G, Sorrentino S, Claessen BE, Camaj
A, Kalkman DN, et al. Efficacy and safety of alirocumab
and evolocumab: a systematic review and meta-analysis
of randomized controlled trials. Eur Heart J. 2019,
http://dx.doi.org/10.1093/eurheartj/ehz430, pii: ehz430. [in
press].

3. Bruckert E, Labreuche J, Deplanque D, Touboul PJ,
Amarenco P. Fibrates effect on cardiovascular risk is
greater in patients with high trygliceride levels or
atherogenic dyslipidemia profile: a systematic review and
meta-analysis. J Cardiovascv Pharmacol. 2011;57:267—72,
http://dx.doi.org/10.1097/FJC.0b013e318202709f.

4. Lee M, Saver JL, Towfighi A, Chow J, Obviagele B.
Efficacy of fibrates for cardiovascular risk reduc-
tion in persons with atherogenic dyslipidemia: a
meta-analysis. Atherosclerosis. 2011;217:492—8,
http://dx.doi.org/10.1016/j.atherosclerosis.2011.04.020.

5. Jun M, Foote C, Lv J, Neal B, Patel A, Nicholls SJ, et al.
Effects of fibrates on cardiovascular outcomes: a system-
atic review and meta-analysis. Lancet. 2010;375:1875—84,
http://dx.doi.org/10.1016/S0140-6736(10)60656-3.

6. Wang D, Liu B, Tao W, Hao Z, Liu M. Fibrates for
secondary prevention of cardiovascular disease and
stroke. Cochrane Database Syst Rev. 2015;10:CD009580,
http://dx.doi.org/10.1002/14651858.CD009580.pub2.

7. Abdelhamid AS, Brown TJ, Brainard JS, Biswas P, Thorpe
GC, Moore HJ, et al. Omega-3 fatty acids for the
primary and secondary prevention of cardiovascular dis-
ease. Cochrane Database Syst Rev. 2018;7:CD003177,
http://dx.doi.org/10.1002/14651858.CD003177.pub4.

8. Bhatt DL, Steg PG, Miller M, Brinton EA, Jacobson TA, Ketchum
SB, et al. Cardiovascular risk reduction with icosapent ethyl
for hypertriglyceridemia. N Engl J Med. 2019;380:11—22,
http://dx.doi.org/10.1056/NEJMoa1812792.

9. Skulas-Ray AC, Wilson PWF,  Harris WS,  Brinton EA, Kris-Etherton
PM, Richter CK, et al. Omega-3 fatty acids fir the manage-
ment of hypertrygliceridemia: a science advisory from the
American Heart Association. Circulation. 2019;140:e673—91,
http://dx.doi.org/10.1161/CIR.0000000000000709.

0. Hackam DG, Woodward M, Newvy LK, Bhatt DL,
Shao M, Smith EE, et al. Statins and intracere-
bral hemorraghe: collaborative systematic review

and meta-analysis. Circulation. 2011;124:2233—42,
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.055269.

1. McKinney JS, Kostis WJ. Statin therapy and the risk of
intracerebral hemorrhage: a meta-analysis of 31 ran-

dx.doi.org/10.1093/qjmed/hct041
dx.doi.org/10.1371/journal.pone.0092388
dx.doi.org/10.1161/01.STR.0000147965.52712.fa
dx.doi.org/10.1056/NEJMoa050461
dx.doi.org/10.1503/cmaj.070675
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
http://refhub.elsevier.com/S0213-9111(21)00073-X/sbref0235
dx.doi.org/10.1056/NEJMoa061894
dx.doi.org/10.1161/STROKEAHA.108.516450
dx.doi.org/10.1161/STROKEAHA.108.534107
dx.doi.org/10.1016/j.ebiom.2015.08.006
dx.doi.org/10.1016/S0140-6736(04)15690-0
dx.doi.org/10.1002/14651858.CD002091.pub2
dx.doi.org/10.1016/j.ijcard.2015.08.103
dx.doi.org/10.1056/NEJMoa1410489
dx.doi.org/10.1161/CIRCULATIONAHA.117.029095
dx.doi.org/10.1056/NEJMoa1615664
dx.doi.org/10.1161/STROKEAHA.119.027759
dx.doi.org/10.1056/NEJMoa1801174
dx.doi.org/10.1161/CIRCULATIONAHA.119.043826
dx.doi.org/10.1093/eurheartj/ehz430
dx.doi.org/10.1097/FJC.0b013e318202709f
dx.doi.org/10.1016/j.atherosclerosis.2011.04.020
dx.doi.org/10.1016/S0140-6736(10)60656-3
dx.doi.org/10.1002/14651858.CD009580.pub2
dx.doi.org/10.1002/14651858.CD003177.pub4
dx.doi.org/10.1056/NEJMoa1812792
dx.doi.org/10.1161/CIR.0000000000000709
dx.doi.org/10.1161/CIRCULATIONAHA.111.055269


.  Ro

7

7

.
7

7

7

7

7

7

8

8

8

8

tein cholesterol reduction in patients with stroke or transient
E.J.  Palacio-Portilla,  J

domized controlled trials. Stroke. 2012;43:2149—56,
http://dx.doi.org/10.1161/STROKEAHA.112.655894.

2. Goldstein LB, Amarenco P, Szarek M, Callahan A 3rd,
Hennerici M, Sillesen H, et al. Hemorrhagic stroke
in the Stroke Prevention by Agressive Reduction in
Cholesterol Levels study. Neurology. 2008;70:2364—70,
http://dx.doi.org/10.1212/01.wnl.0000296277.63350.77.

3. Judge C, Ruttledge S, Costello M, Murphy R, Loughlin
E, Alvarez-Iglesias A, et al. Lipid lowering therapy, low-
density lipoprotein and risk of intracerebral hemorraghe- a
meta-analysis. J Stroke Cerebrovasc Dis. 2019;28:1703—9,
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2019.02.018

4. Bellosta S, Corsini A. Statin drug inter-
actions and related adverse reactions: an
update. Expert Opin Drug Saf. 2018;17:25—37,
http://dx.doi.org/10.1080/14740338.2018.1394455.

5. Egan A, Colman E. Weighing the benefits of high doses
simvastatin against the risk of myopathy. N Engl J Med.
2011;265:285—7, http://dx.doi.org/10.1056/NEJMp1106689.

6. Wiklund O, Pirazzi C, Romeo S. Monitoring of lipids,
enzymes and creatine kinase in patients on lipid-
lowering drug therapy. Curr Cardiol Rep. 2013;15:397,
http://dx.doi.org/10.1007/s11886-013-0397-8.

7. Silverman MG, Ference BA, Im K, Wiviott SD, Giugliano
RP, Grundy SM, et al. Association between lower-
ing LDL-C and cardiovascular risk reduction among
different therapeutic interventions. A systematic

review and meta-analysis. JAMA. 2016;316:1289—97,
http://dx.doi.org/10.1001/jama.2016.13985.

8. Navarese EP, Robinson JG, Kowalewski M, Kolodziejczak
M, Andreotti F, Bliden K, et al. Association between

72
quer,  S.  Amaro  et  al.

baseline LDL-C level and total and cardiovascu-
lar mortality after LDL-C lowering: a systematic
review and meta-analysis. JAMA. 2018;319:1566—79,
http://dx.doi.org/10.1001/jama.2018.2525.

9. Wang N, Fulcher J, Abeysuriya N, Park L, Kumar S,
Di Tanna G, et al. Intensive LDL cholesterol-lowering
treatment beyond current recommendations for the pre-
vention of major vascular events: a systematic review
and meta-analysis of randomised trials including 327037
participants. Lancet Diabetes Endocrinol. 2020:36—49,
http://dx.doi.org/10.1016/S2213-8587(19)30388-2.

0. Shin J, Chung JW, Jang HS, Lee J, Hong KS, Bang OY, et al.
Achieved low-density lipoprotein cholesterol level and stroke
risk: a meta-analysis of 23 randomised trials. Eur J Prev Cardiol.
2019, http://dx.doi.org/10.1177/2047487319830503 [in press].

1. Amarenco P, Kim JS, Labreuche J, Charles H, Abtan J,
Béjot Y, et al. A comparison of two LDL cholesterol tar-
gets after ischemic stroke. N Engl J Med. 2020;382:9,
http://dx.doi.org/10.1056/NEJMoa1910355.

2. Amarenco P, Kim JS, Lebreuche J, Charles H, Giroud
M, Lee BC, et al. Benefit of targeting a LDL (low-
density lipoprotein) cholesterol <70 mg/dL during 5
years after ischemic stroke. Stroke. 2020;51:1231—9,
http://dx.doi.org/10.1161/STROKEAHA.119.028718.

3. Amarenco P, Goldstein LB, Szarek M, Sillesen H, Rudolph AE,
Callahan A 3rd, et al. Effects of intense low-density lipopro-
ischemic attack. The Stroke Prevention by Agressive Reduction
in Cholesterol Levels (SPARCL) trial. Stroke. 2007;38:3198—204,
http://dx.doi.org/10.1161/STROKEAHA.107.493106.

dx.doi.org/10.1161/STROKEAHA.112.655894
dx.doi.org/10.1212/01.wnl.0000296277.63350.77
dx.doi.org/10.1016/j.jstrokecerebrovasdis.2019.02.018
dx.doi.org/10.1080/14740338.2018.1394455
dx.doi.org/10.1056/NEJMp1106689
dx.doi.org/10.1007/s11886-013-0397-8
dx.doi.org/10.1001/jama.2016.13985
dx.doi.org/10.1001/jama.2018.2525
dx.doi.org/10.1016/S2213-8587(19)30388-2
dx.doi.org/10.1177/2047487319830503
dx.doi.org/10.1056/NEJMoa1910355
dx.doi.org/10.1161/STROKEAHA.119.028718
dx.doi.org/10.1161/STROKEAHA.107.493106

	Dyslipidemias and stroke prevention: Recommendations of the Study Group of Cerebrovascular Diseases of the Spanish Society...
	Introduction
	Assessment of vascular risk
	Recommendations

	Lipid-lowering drugs and stroke prevention
	Statins
	Statins in primary stroke prevention
	Statins in secondary stroke prevention
	Ezetimibe
	Proprotein convertase subtilisin/kexin type 9 inhibitors
	Fibrates
	Omega-3 fatty acid supplementation
	Lipid-lowering drugs and haemorrhagic stroke

	Strategies for the use of lipid-lowering drugs in stroke prevention
	Primary prevention
	Recommendations
	Secondary prevention in patients with ischaemic stroke or TIA
	Recommendations

	Therapeutic objectives
	Recommendations on treatment objectives in stroke prevention
	Primary prevention
	Secondary prevention


	Conflicts of interest

	References

