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Juhana Frösen

Hemorrhagic Brain Pathology Research Group, Department of Neurosurgery, Tampere University and Tampere University Hospital, Tampere, Finland

Correspondence
Juhana Frösen, Hemorrhagic Brain Pathology Research Group, Department of Neurosurgery, Tampere University and Tampere University Hospital, Tampere, 
Finland.
Email: juhana.frosen@tuni.fi

Blood levels of cholesterol in circulating low- density lipoprotein 
(LDL) and high- density lipoprotein (HDL) vesicles are an established 
causative risk factor for atherosclerotic and other cardiovascular 
diseases. Moreover, LDL and HDL levels are the target of a multitude 
of pharmaceutical and nonpharmaceutical therapies (e.g., exercise 
and diets) that reduce the risk for cardiovascular end events.

Although LDL and HDL have been shown to accumulate in the 
wall of human intracranial aneurysms (IAs), where they associate 
with degeneration and inflammation of the wall [1, 2], the role that 
circulating lipid levels play in the pathogenesis of IA formation and 
rupture remains unclear. Even more controversial is the potential 
use of statins or other lipid- lowering drugs to reduce the formation 
or growth (i.e., risk of rupture) of IAs, because clinical case– control 
studies report contradictory results [3, 4], although some statins 
have shown promising results in controlled animal models [5, 6]. 
Statins have, however, many other biological effects on the remod-
eling artery wall other than lowering circulating LDL [7], which may 
very well explain at least part of this apparent contradiction.

Zhang et al. [8] shed new light on the topic with a new approach. 
They use Mendelian randomization, a method of genetic epidemi-
ology, to study the role of LDL and HDL levels in the formation and 
rupture of IAs. This approach has the advantage of avoiding the 
concomitant pleiotropic effects that a medication may have, as well 
as humans having variable levels of commitment to the use of any 
medication that they claim to use. Moreover, it has the advantage of 
studying the association of a lifelong exposure, instead of comparing 
measurements from a single point of time with the clinical course of 

a disease that develops over time, or in the case of some aneurysms, 
over decades.

The observation by Zhang et al. that genetic polymorphism pre-
disposing to high HDL is associated with a lower risk of formation 
and rupture of IAs could imply that lifestyle changes raising HDL 
levels might reduce the risk of aneurysmal subarachnoid hemor-
rhage. Similarly, the observation that high LDL levels are associated 
with lower risk of IA formation is of great interest. That the genetic 
proxies for 3- hydroxy- 3- methylglutaryl- CoA reductase inhibitors 
were associated with increased risk of IA formation and rupture is 
also something to think about, although caution is warranted when 
extrapolating this observation to clinical practice. What we can, 
however, safely conclude from the data reported by Zhang et al. is 
that levels of circulating cholesterol particles seem to affect the risk 
of IA formation and rupture. This in turn encourages new studies 
on the potential diagnostic use of circulating lipid levels or mark-
ers associated with them, to identify rupture- prone aneurysms. 
Moreover, it encourages studies on the effects that diet, exercise, 
and other lipid level- modifying lifestyle changes may have on the 
risk of IA formation and aneurysmal subarachnoid hemorrhage. It 
may well turn out that adopting healthy living habits, in addition to 
cessation of smoking, reduces the risk of aneurysmal rupture more 
than thus far thought.
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