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Benefits of LDL cholesterol reduction =
in the secondary prevention of
ischemic stroke New evidence™

Beneficios de la reduccion del colesterol LDL
en la prevencion secundaria del ictus
isquémico. Nuevas evidencias

We read with interest the excellent manuscript published
in your journal by Climent et al." on lipid-lowering therapy
in the secondary prevention of ischaemic cerebrovascular
disease.

This review addresses the relationship between hyperc-
holesterolaemia, cerebrovascular disease and mortality, as
well as the effect of lipid-lowering treatment on reducing
the risk of cerebrovascular disease. The authors conducted
a review of statin intervention studies, most notably Stroke
Prevention by Aggressive Reduction in Cholesterol Levels
(SPARCL),? which was the first clinical trial designed to
confirm the benefits of statin therapy in the secondary pre-
vention of stroke. A post hoc analysis of this study showed
that patients with LDL cholesterol (LDL-C) <70 mg/dL had a
28% lower relative risk of stroke than patients with LDL-C
levels above 100 mg/dL.? They also reviewed subsequent
clinical trials with combined therapy’ and the evidence
of the beneficial effects of treatment with the proprotein
convertase subtilisin/kexin type 9 (PCSK9) inhibitors in car-
diovascular prevention.>”’

Following the online publication of this review, new evi-
dence has emerged that highlights the importance of LDL-C
reduction in the secondary prevention of stroke. First, a
new post hoc analysis of the SPARCL’ study showed that the
number of reduced successive events in the atorvastatin-
treated group was more than double the observed reduction
in first events (164 and 390 events respectively,HR: .68,
95% Cl .60-.77.About 20 events per 100 participants were
avoided during the six years of follow-up. This reinforces
the idea that the lower the LDL-C the better.®? Secondly,
the results of the Treat Stroke to Target Trial have just been
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published.'®'" In this clinical trial, conducted in France and
South Korea,2860patients with ischaemic stroke in the pre-
vious three months or transient ischaemic attack (TIA) in
the previous 15 days were included and randomly assigned
to two different therapeutic objectives: in one arm the
therapeutic objective was to achieve a reduction inLDL-
C to below 70mg/dL, and in the other to a therapeutic
range of 90-110mg/dL. All patients received either statin,
ezetimibe or both. The average follow-up was 3.5 years,
and the study was discontinued prematurely for adminis-
trative reasons (lack of funding). The mean LDL-C levels
in both groups at the end of follow-up were 65mg/dL and
96 mg/dL, respectively. The primary composite objective
(major cardiovascular events, including ischaemic stroke,
myocardial infarction, new symptoms requiring urgent coro-
nary or carotid revascularization and vascular mortality from
any cause), was observed in 121 patients (8.5%) in the group
with lower LDL-C, and in 156 (10.9%) in the group with
higher LDL-C: adjusted HR .78 (95% ClI .61-.98), p=.04.
It is important to note that the incidence of intracranial
haemorrhage and newly diagnosed diabetes was not differ-
ent between the two groups. The authors conclude that
a reduction in LDL-C of less than 70mg/dL over 5.3 years
prevents one vascular event in four with an NNT of 30,
and without an increased risk of intracranial haemorrhage.
This last aspect has been a concern when intensifying lipid-
lowering treatment in stroke subjects, although in previous
studies no relationship has been observed between the
level of LDL-C achieved with treatment and this complica-
tion.

The study provides relevant information for clinical prac-
tice, and confirms that we can and should reduce LDL-C in
non-cardioembolic ischaemic stroke below 70 mg/dL, with-
out fear of inducing haemorrhagic stroke. Whether further
decreases in LDL-C translate into greater clinical benefit, as
in heart disease, is yet to be resolved.>¢

Conflict of interests

The authors have no conflict of interests to declare.

2529-9123/© 2020 Published by Elsevier Espana, S.L.U. on behalf of Sociedad Espanola de Arteriosclerosis.


https://doi.org/10.1016/j.artere.2020.12.001
http://www.elsevier.es/arterio
http://crossmark.crossref.org/dialog/?doi=10.1016/j.artere.2020.12.001&domain=pdf
https://doi.org/10.1016/j.arteri.2020.06.002

LETTER TO THE EDITOR

References

. Climent E, Benaiges D, Pedro-Botet J. Tratamiento hipolipemi-
ante en la prevencion secundaria de la enfermedad cerebrovas-
cular isquémica. Clin Investig Arterioscler. 2020.

. Amarenco P, Bogousslavsky J, Callahan A 3rd, Goldstein LB,
Hen-nerici M, Rudolph AE. High-dose atorvastatin after stroke
ortransient ischemic attack. N Engl J Med. 2006;355:549-59.

. Amarenco P, Goldstein LB, Szarek M. Effects of intense low-
density lipoprotein cholesterol reduction in patients with stroke
or transient ischemic attack: the Stroke Prevention by Aggres-
sive Reduction in Cholesterol Levels (SPARCL) trial. Stroke.
2007;38:3198-204.

. Cannon CP, Blazing MA, Giugliano RP, McCagg A, White JA,
Theroux P, et al. IMPROVIT-IT Investigators. Ezetimibeadded to
statin therapy after acute coronary syndromes. N Engl J Med.
2015;372:2387-97.

. Sabatine MS, Giugliano RP, Keech AC, Honarpour N, Wiviott
SD, Murphy SA, et al. Evolocumab and clinical outcomes in
patients with cardiovascular disease. N Engl J Med. 2017;376:
1713-22.

. Schwartz GG, Steg PG, Szarek M, Bhatt DL, Bittner VA, Diaz
R, et al. ODISSEY OUTCOMES Committees and Investigators.
Alirocumab and cardiovascular outcomes after acute coronary
syndrome. N Engl J Med. 2018;379:2097-107.

. Giugliano RP, Pedersen TR, Saver JL, Sever PS, Keech AC, Bohula
EA, et al. Stroke prevention with the PCSK9 (Proprotein Conver-
tase Subtilisin-Kixin type 9) inhibitor evolocumab added to
statin in high-risk patients with stable atherosclerosis. Stroke.
2020;51:1546-54.

8.

10.

1.

Szarek M, Amarenco P, Callahan A, DeMicco D, Fayyad R, Gold-
stein LB, et al. Atorvastatin reduces fist and subsequent vascular
events across vascular territories. The SPARCL Trial. J Am Coll
Cardiol. 2020;75:2110-8.

. Cannon CP. Low-density lipoprotein cholesterol. Lower is totally

better. J Am Coll Cardiol. 2020;75:2119-21.

Amarenco P, Kim JS, Labreuche J, Charles H, Antan J, Béjot
Y, et al. A comparison of two LDL cholesterol targets after
ischemic stroke. N ENgl J Med. 2020;382:9-19.

Amarenco P, Kim JS, Labreuche J, Charles H, Giroud M, Lee
BC, et al. Benefit of targeting a LDL (low-density lipoprotein)
cholesterol &lt, 70 mg/dL during 5 years after ischemic stroke.
Stroke. 2020;51:1231-9.

Pedro Armario®®*, Carlos Jeric6?

a Area de Atencion Integrada de Riesgo Vascular, Servicio
de Medicina Interna, Hospital de Sant Joan Despi Moises
Broggi, Consorci Sanitari Integral, Barcelona, Spain

b Universitat de Barcelona, Barcelona, Spain

*Corresponding author.
E-mail addresses: parmario@csi.cat, parmario@ub.edu
(P. Armario).

54


http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0005
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0010
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0015
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0020
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0025
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0030
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0035
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0040
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0045
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0050
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
http://refhub.elsevier.com/S2529-9123(20)30082-6/sbref0055
mailto:parmario@csi.cat
mailto:parmario@ub.edu

	Benefits of LDL cholesterol reduction in the secondary prevention of ischemic stroke New evidence
	Conflict of interests

	References

