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M
ore than a decade ago, I
listened politely as a
speaker struggled his way
through a drug-company
talk on the then-new area

of pharmacotherapy for Alzheimer’s dis-
ease. He clearly didn’t know much about
the biology of the disease, but briefly
diverged from the company-supplied
slides to talk about plaques and tangles.
To illustrate the concept of microscopic
cerebral amyloid plaques in Alzheimer’s
disease, he projected a slide of a beauti-
fully sectioned post-mortem aorta reveal-
ing diffuse atheromatous plaques on
gross examination. 

I was stunned, and I’m sure other
members of the audience were aware of
the gaffe, but no one said anything and
the lecture went on. I suppose none of us
wanted to embarrass him. Several contra-
dictory articles about a potential role for
statin-type cholesterol-lowering drugs to
prevent or treat AD have been published
in the last few months.1,2,3 This recent
evidence now leads me to amusedly won-
der whether the speaker from long ago
might have been prescient rather than
confused. 

While not reflecting incredible fore-
sight from that erstwhile lecturer, the
laboratory science linking apolipoprotein
E, cholesterol and cerebral amyloid dep-
osition in Alzheimer’s disease had been
building for several years when the topic
emerged into widespread clinical con-
sciousness. That happened in 2000,
when Wolozin and colleagues published
an epidemiologic study that suggested
patients who used HMG-CoA reductase
inhibitor drugs had a lower prevalence of

AD.4 Members of this drug class, popu-
larly known as “statins,” inhibit a key
step in cholesterol synthesis and are, of
course, among the most widely pre-
scribed agents for people with significant
age-related risk of AD. Several subse-
quent studies have drawn similar conclu-
sions, with life-long risk reduction
reportedly ranging from 40-70 percent.5

How statins might contribute to
reduced prevalence of AD remains
unknown, but several candidate mecha-
nisms have been suggested.5,6 Cholesterol
fulfills a number of important regulatory
functions in the cell membrane. One of
these appears to shift amyloid precursor
protein cleavage away from alpha-
toward beta-secretase activity, leading to
excessive production of beta-amyloid in
the presence of elevated cholesterol.
Since beta amyloid is a key player in AD
pathology, cholesterol-lowering treat-
ment might tip the balance away from
excessive production of neurotoxic amy-
loid species and inhibit senile plaque for-
mation. 

Other potential roles for statins in
reducing AD risk appeal to the oxida-
tive stress and inflammation investiga-
tive communities. Specifically,
statins appear to inhibit the pro-
duction of the inflammatory
mediator nitric oxide. They
may also down-regulate
macrophage activity. Chol-
esterol clearly plays some
role, whether causative or
facilitative, in vascular
pathology and—as I’ve dis-
cussed in a previous column
(“Diagnosing Alzheimer’s:

Easy Answers vs. Right Answers,” April
2005)—some investigators believe that
AD is primarily a vascular syndrome. So,
in that conceptual framework, reduced
AD risk in association with statins might
be viewed as a result of diminished vas-
cular burden. 

Taking a different tack on the issue of
vascular burden, there are some physi-
cians who do not trust that the clinical
research criteria can differentiate AD
from cerebrovascular disease as the
source of an individual’s dementia symp-
toms. From their viewpoint, the role of
statins might simply be to reduce the
prevalence of ischemic damage in people
with dementia, having no effect on pure
AD at all. 

Elusive Targets,
Diminishing Returns
Having such a cornucopia of options
presents a problem for under-
standing how cholesterol-
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lowering treatment might make an
impact on AD risk. Namely, it will be
very difficult to tease out which, if any, of
the mechanisms is the primary source of
the suspected effect. Also, because statin
use has been all but universally associated
with hypercholesterolemia, it will be dif-
ficult to discern from retrospective studies
whether the purported effect of the drug
is from one of its primary outcomes (i.e.,
LDL-lowering or HDL-raising), some or
all of the secondary mechanisms dis-
cussed above, or some hitherto unantici-
pated consequence of either the drug or
cholesterol modulation. Alternatively,
and worst of all, the observation might
reflect an artifact of the study design or
patient sample. 

Once again, the epidemiologic 
literature can offer us some insight. 
If the protective effect is attributable 
to cholesterol reduction alone—and not
specific to statins—we might assume 
that people with higher cholesterol 
values might have a higher risk for AD.
Indeed, there is evidence suggesting that
midlife cholesterol levels, as well as 
closely correlated variables like diet and
activity, may all influence AD risk.5 In
general, the data leading to those 
conclusions predate widespread pharma-
cologic approaches to hyperlipidemia. 
So, at least some of the benefit for AD
risk seen in those studies is probably
referable to the lipids themselves, and not
the drugs used to treat them. 

Since statins are the main pharmaco-
logic response to hyperlipidemia these
days, future studies will likely find it dif-
ficult to separate pure drug effects from a
physiologic, modulatory role of the cho-
lesterol molecule. With all the knowledge
out there about coronary risks and cho-
lesterol, motivation for our patients and
ourselves to maintain a healthy lipid pro-
file should be high already. It is unclear
how much additional value might lie in
incrementally reducing risk for AD;
other factors such as family history or
even gender may prove more important

than absolute cholesterol levels.
In this context, routine
statin use in otherwise
asymptomatic patients
may fall victim to
the law of dimin-
ishing returns.

Furthermore,
skeptics of the
potential added
value for statins in
preventing cognitive
decline can point to
the clinical literature.
Results of several ran-
domized trials, totalling
over 25,000 enrolled patients,
consistently showed no protection against
developing cognitive impairment among
those taking these drugs. Cognitive
impairment is, of course, not the same
thing as AD, and if we talk about modi-
fying the risk for AD, these studies were
probably too short (<5 years) or too late
(patients in their 70s) to have much
impact on the incidence of AD in asymp-
tomatic people. 

Muddying the Waters
Some of the most confusing information
on this whole story recently emerged
from well-designed, pro-
spective population-based
studies.1,2 One was consis-
tent with the majority of
prior reports and showed
an inverse relationship
between statin use and
dementia.1 Those who
took statins were less like-
ly to have dementia. That
seems simple enough,
right? However, the study
also indicated that statins
did not affect likelihood
to get dementia over a
three-year interval. Tidily,
the second report confirms the absence of
a relationship between statin use and
lower risk of developing dementia.2 But

in a vexing twist on our growing expecta-
tions, past statin use was actually associat-
ed with an increased risk of AD!

So, these studies dramatically compli-
cate our interpretation of the literature.
The mismatch between the apparent
protective role for statins in cross-sec-
tional or prevalence analyses, but neutral
or increased risk in incidence studies,
could result from practice biases.
Namely, demented individuals might be
less likely to receive a statin. While I con-
cur that deferring statins for patients

with AD may be an
appropriate clinical deci-
sion, I don’t see much
evidence of that practice
among the folks referred
to my office. Another
problem, common to
both prospective trials
and some of the popula-
tion-based methods, is
the relatively short fol-
low-up. Brief follow-up
intervals may be inade-
quate for detecting dif-
ferences in the onset of
AD. 

Also, I think the investigators set the
bar too high. For example, the low num-
ber of enrolled participants on statins in
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the Cache County study1 meant that the
statistical analysis allowed a one-in-three
chance of missing a 50 percent reduction
in the risk for dementia. A 50 percent 
risk reduction over three years would be
simply enormous for a chronic disease
like AD, which has a pathologic cascade
that may begin decades before forgetful-
ness first becomes apparent. Even for
prevention of myocardial infarction—
the outcome that many of us would con-
sider the primary clinically meaningful
role for statins—the relative risk reduc-
tion is well under 50 percent for the
same time period.

Therefore, when a small (67 subject),
short (three month), trial of atorvastatin
in AD came out this spring and revealed
promising, though very preliminary, sup-
port for a symptomatic benefit in
patients with AD, I was quite surprised.3

After all, we’ve been down this road

before with hormone replacement thera-
py. Mostly supportive epidemiology for
estrogen as protective against AD was
not confirmed—and then apparently
contradicted—in prospective clinical tri-
als. And, if I thought the waters were
muddy regarding how statins might
influence risk for AD, they are nearly
opaque for how atorvastatin might pro-
duce a symptomatic benefit. Interes-
tingly, the authors also don’t speculate
very much on the origins of their results
in the published article. It’s clear that
their observations are likely to be fol-
lowed with much larger studies, probably
involving several different agents from
the highly competitive statin market. 

Given the mixed results to date, I’m
not going to try to guess the results of
those large scale trials. But, who knows?
Maybe in a few years, I’ll be the one
showing pictures of an atheromatous

aorta while talking about reducing the
plaques in AD. PN
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