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Statin benefits on cardiovascular risk reduction
appear proportional to the degree of LDL cholesterol
(LDL-C) reduction. Despite prior arguments that
pleiotropic effects were responsible for the greater
therapeutic impact of the statin class [1], recent
trials of adjunctive therapy to statins have only
further supported LDL lowering as the principle
therapeutic mechanism [2,3]. Adding these new
drug classes, the most impactful of which may be
the proprotein convertase subtilisin/kexin type 9
(PCSK9) inhibitors, to statins facilitate the achieve-
ment of extremely low LDL-C levels. As cholesterol
plays a crucial role in brain development, there has
been growing concern regarding the adverse effects
of the low LDL-C achieved by these drugs [4

&

].
Adverse neurocognitive effects have been of keen
interest given the progressive increase in life expect-
ancy worldwide and came to the forefront following
the Food and Drug Administration report raising
concern for statin-related ‘ill-defined memory loss
or impairment’ in 2012 [5].

In late 2016, Banach et al. [6
&&

] provided a model
detailing potential mechanisms whereby statins
could affect cognition. First, inhibition of 3-
hydroxy-3-methylglutaryl-coenzyme A reductase
not only decreases in-situ synthesis of cholesterol
in the brain but also causes a significant reduction in
isoprenoids (such as farnesyl and geranylgeranyl
pyrophosphate), which have important down-
stream effects [7

&

]. Second, statin-induced choles-
terol depletion has been shown to modulate N-
methyl-D-aspartate receptor function in the central
nervous system. Finally, statin-induced disruption
of lipid and glucose metabolism could affect tau
protein phosphorylation, along with stimulating
production and reducing clearance of b-amyloid
[8

&

]. Contrary to this reasoning, several recent stud-
ies have supported a neuroprotective role; and some
researchers have even proposed using statins thera-
peutically for neurodegenerative diseases [7

&

,9,10].
More importantly, in a comprehensive systematic
review (including data from 25 randomized trials),
no association was seen between statins and cogni-
tive impairment in both the short and long term
[11

&&

].
Although PCSK9 inhibitors employ a different

mechanism of action and do not cross the blood–
brain barrier, they dramatically lower plasma LDL-C
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(by as much as 75%) [12], which could impair cog-
nition. Data from previous small trials have
suggested higher rates of adverse neurocognitive
effects with PCSK9 inhibitors compared with
placebo [13]. Most recently, however, pooled data
from 14 such trials found no increase in neurocog-
nitive events in alirocumab-treated patients who
achieved LDL-C less than 25 mg/dl compared with
patients with LDL at least 25 mg/dl or those treated
with placebo [14

&

]. Amgen recently reported that
the EBBINGHAUS cognitive function trial (a 1900
patient subset of the FOURIER trial) found evolocu-
mab to be noninferior to placebo for affecting cog-
nitive function [15,16], though results await peer
review. It is also worth noting an earlier study of
patients with abetalipoproteinemia and undetect-
able LDL-C levels, in which neurocognitive dysfunc-
tion was not seen [17].

The results of the aforementioned studies are
encouraging, especially in light of the additive car-
diovascular risk reduction that PCSK9 inhibitors
likely provide. Additional long-term outcome trials
and postmarket surveillance are warranted, how-
ever, to further ensure drug safety. Nonetheless,
for high-risk patient populations, the beneficial
effects of PCSK9 inhibition appear to clearly out-
weigh the potential risk of neurocognitive events.
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