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ABSTRACT

Background

Statins are a  first-ine  drug treatment for
hypercholesterolaemia. Recently there has been general
public and media interest surrounding uses and side effects

of statins, including memory loss.

Aims

We analysed an Australian experience in statin usage in an
attempt to improve understanding of the relationship
between statins and memory-related adverse events.

Methods

Total adverse events (TAE) and adverse events with single
suspected medicines (SSM) for memory loss and other
memory-related adverse events were searched for statin
compounds from January 1992 to May 2013, using the
Medicare Australia and Pharmaceutical Benefits Scheme
(PBS) websites and Therapeutic Goods Administration (TGA)
adverse events data. TAE and SSM were compared to the
number of prescriptions by item number searched using the
PBS. The process was repeated for non-statin cholesterol-
lowering drugs.

Results

The most common adverse event was amnesia (167 events
for statins and six for non-statins). There were 239 TAE
(incidence rate=0.88) listed for statins and 10 for non-
statins (incidence rate=0.53). There were 217 SSM events
listed for the statins (incidence rate = 0.08) and eight for the
alternatives (incident rate=0.04). The differences between
TAE and SSM incidence rates between statins and non-
statins drugs were not significant (both p values >0.05).

Conclusion

We found that there were no differences in memory-related
adverse events between statins and other cholesterol-
lowering medications using Australian PBS and TGA adverse
events data.
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What this study adds:

1. What is known about this subject?
Controversies exist regarding the impact of statins on
memory loss and cognitive function.

2. What new information is offered in this study?

For TAE and SSM, rates for memory loss and memory-
related adverse events were not significantly different
between statins and non-statins.

3. What are the implications for research, policy, or
practice?

There is no evidence of significant differences in adverse
event reports involving memory-related adverse events
between statins and other cholesterol-lowering agents
using Australian PBS and TGA adverse events data. Statins
may be used without reasonable concern of adverse effects
upon memory and memory-related adverse events. Our
findings do not suggest a change of practice in relation to

statin usage in preventing cardiovascular events.
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Background

Ischaemic heart disease is the leading single cause of death
in Australia, with more than 21,500 deaths as a result in
2011." Elevated concentrations of low-density lipoprotein
(LDL) cholesterol, total cholesterol, and triglyceride as well
as high-density lipoprotein (HDL) cholesterol levels increase
coronary heart disease (CHD) risk. Statins are a first-line
drug treatment for hypercholesterolaemia that does not
respond to a low-fat diet and exercise regime. Statin
treatment lowers cholesterol synthesis y inhibiting 3-
hydroxy-3-methylglutaryl-coenzyme A (HMG CoA)
reductase.’

Generally, statins are well tolerated but have some side
effects, including myopathy.3 Serious adverse side effects
are rare and usually completely reversible.* The
Understanding Statin Use in America and Gaps in Education
(USAGE) study found side effects to be the primary reason
for discontinuation of statin therapy, with muscle-related

. 5
adverse events being the most common.

Two randomised control trials using simvastatin and
provastatin in large numbers of patients did not identify a
relationship between statin usage and cognitive decline and
dementia, using the mini-mental state examination and
neuropsychiatric assessments.®” The United States National
Lipid Association Statin Safety Task Force Expert Panel
concluded that there was no association between statin
usage and memory loss and dementia and other cognitive
impairment.8 Some studies suggest that statin usage might
reduce the risk of dementia and Alzheimer’s disease.”™
However, published case reports suggest a relationship
between statin usage and memory loss.™"*? In 2012, the
United States Food and Drug Administration (FDA) changed
labelling for the entire class of statin drugs, advising of the
potential to elevate the blood sugar with an increased risk
of diabetes mellitus and irreversible dementia.”> In
Australia, program Catalyst
screened a two-part series on the usefulness of statins in
the treatment of cardiovascular disease, which fuelled
patients’ concern about memory loss and memory-related

the medical information

adverse events.® On this background we set out to
determine whether a relationship exists between statin
usage and memory-related adverse events in Australia.

The international controversy and media coverage has
made the continued use of statins and their side effects,
especially in relation to memory and cognition, an
important discussion point. Recently, two-thirds of general
practitioners (GPs) in the United Kingdom were reported as

unwilling to prescribe statins, a figure that might be biased

by small sample size. Recent UK NICE Guidelines suggest

that 40 per cent of adults should take them." Additionally,
some sources suggest that patients consulting their doctors

16,17

refuse to take statins, and many GPs in the UK do not

take them.™®

The brain is composed of approximately 25 per cent
cholesterol, where it is the main constituent of cell
membranes; the brain synthesises its own cholesterol.
Therefore, drugs like statins, which reduce cholesterol and
affect levels of non-sterol compounds and prenylated
proteins, might have adverse effects upon neuronal
function and cause cognitive side effects.”  Current
evidence suggests no detrimental effect of statin use on
cognitive function; however, the importance of future
studies with larger sample sizes which explore their effects
on memory and related cognitive functions—at large doses
in randomised controlled trials and which specifically
investigate cognitive endpoints—was highlighted.20 This,
coupled with limited available Australian data, led us to
investigate the likelihood of statin use being associated with

memory-related adverse events in Australia.

Method
This  study Goods
Administration (TGA) online database for cognitive side

interrogated the Therapeutic

effects and statin usage.

Statins reduce cholesterol synthesis by inhibiting HMG CoA
and may be classified as lipophilic (atorvastatin, fluvastatin,
and simvastatin) and hydrophilic (provastatin and
rosuvastatin). Hydrophilic statins are generally excreted
unmetabolised by the liver and lipophilic statins are
metabolised by the cytochrome P450 system. The lipophilic
statins are more likely to cross the blood-brain barrier and
affect insulin resistance. The statins examined in this study
were atorvastatin, atorvastatin with amlodipine, fluvastatin,
pravastatin, rosuvastatin, and simvastatin due to their usage
in Australia. A non-statin group of cholesterol lowering
a control ezetimibe,

drugs were chosen as group:

gemfibrozil, fenofibrate, and cholestyramine.

Each medication was searched for total adverse events
(TAEs) and adverse events with single suspected medicines
(SSMs) using the TGA Database of Adverse Events.” The
TGA is part of the Australian government’s Department of
Health and is responsible for regulating therapeutic goods
and houses the Australian Adverse Drug  Reactions
Database, which contains reports of suspected reactions to
drugs since 1 November 1972. These reports are submitted

voluntarily by Australian doctors, dentists, and pharmacists.
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Adverse events searched were amnesia, cognitive disorder,
dementia, Alzheimer’s disease type dementia, mental
impairment, and memory loss/impairment from 1 January
1992 to 31 May 2013.

The number of prescriptions by item number processed for
each medication was searched on the Pharmaceutical
Benefits Scheme (PBS) Item Reports website.”” The PBS is an
Australian government program that provides prescription
drugs to Australian residents and maintains an online
database of all drugs prescribed under this scheme. These
results were analysed to determine the TAE and SSM
incidence rates for each statin and non-statin drug, and
incidence rate ratio and confidence intervals of statin versus
non-statin drugs were estimated.

Results

There were 272,801,678 prescriptions for statins recorded
in the PBS dataset. Absolute numbers of patients are not
provided and are not available. TAE for each medication are
listed in Table 1. The most common adverse event was
amnesia (167 in the statin group, six for the non-statins).
Atorvastatin was associated with the most adverse events in
any category; however, it was also prescribed more
frequently (Table 2). Very occasionally (n=2), two or more
adverse events were recorded per patient; for example,
amnesia and dementia.

There were 239 TAEs reported for the statin group (incident
rate=0.623) and 10 for the non-statins (incident rate=0.39)
(Table 2). There were 218 SSM events reported for the
statin group (incident rate=0.55) and eight for the
alternatives (incident rate=0.32) (Table 2). For TAE and SSM
incidence rates there were no significant differences
between statins and non-statins (p=0.10 and p=0.06,
respectively), implying that there were no differences
between statins and non-statins in terms of reported
memory-related adverse events. The incidence ratio for
statin versus non-statin drugs for TAE and SSM were 1.66
(95% Cl; 0.88-3.13) and 1.89 (95%Cl; 0.93-3.83),
respectively (Table 2).

Discussion

We are not aware of other published studies that
interrogated databases of large numbers of statin
prescriptions to investigate their affects on memory-related
adverse events. Our findings confirm the previous findings
of two large randomised studies of the investigation of
statins in cerebrovascular disease, which found no
relationship between their usage and cognitive side

effects.*” Our results also support the conclusions of the US

National Lipid Association Statin Safety Task Force Expert
Panel that observed a lack of association between statin
usage and memory-related adverse events. Our findings are
inconsistent with case reports describing a relationship
between statins and memory loss.'® However, the dataset
used in our study is subject to biases: (1) reporting is
voluntary, which might underestimate the total number of

cognitive reactions to statins; (2) personal identifiers were
not available to assess true incidence, potentially
detailed

information regarding the nature of the cognitive side

overestimating time incidence; (3) clinical
effects, their diagnosis, duration, and resolution were not
available; and (4) accurate dosage information regarding

any correlation between statin use and cognitive

impairment was absent in the database.

These limitations suggest that large randomised controlled
trials exploring cognitive side effects and statin use, which
also investigate the effects of dose, age, comorbidities,
nature, and diagnosis of cognitive phenomena might be
useful. A data-linkage study might also be helpful that
searches out patients with multiple TAEs due to statins and
the affects of concurrently prescribed medications.

Local and International media have reported on side effects
and the question of over-prescription of statins.” The US
FDA issued a warning in 2012 that statin use may increase
the risk of diabetes mellitus and may cause reversible
memory loss, based on pharmacological clinical trials and
case reports found in the Adverse Event Reporting System.24
This is of interest as the current UK NICE Guidelines suggest
a lower threshold for prescribing statins.” This was
classified in many media reports as dementia. In Australia,
the television program Catalyst ran a two-part series, which
downplayed the role of cholesterol in CHD and increased
patient concerns regarding their use and side effects.™*

From PBS and TGA adverse events data, we have found the
incidence rate of cognition-related events resulting from the
use of statins was no different from that of alternative
cholesterol-lowering medications. Richardson et al.
reviewed 27 studies (three randomised controlled trials, 16
cohort, four case-control and four cross-sectional) on statin
use and cognition, finding no increased risk of Alzheimer’s
disease, mild cognitive impairment, or dementia amongst
statin users.ZOSimiIarIy, they found a low reporting rate for
cognitive-related adverse events, which was comparable to
alternative cardiovascular medications.

The US National Lipid Association Statin Safety Task Force
Neurology Expert Panel evaluated evidence of a causal
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relationship between impaired memory and/or cognitive
dysfunction resulting from statin use.? They found no
indication of causality based on large, randomised control
trials, such as the Heart Protection Society Collaborative
Groupﬁand Prospective Study of Pravastatin in the Elderly
at Risk study (PROSPER).7 These reports have described
individuals experiencing impairment of cognition while
receiving statins, but this is rare. A review of statin-
associated cognitive impairment by Rojas-Fernandez et al.
similarly found rare case reports describing adverse effects
on cognition and outlined that the incidence of statin-
associated cognitive impairment needs more investigation
and, given the numbers of patients receiving statins,

uncommon side effects could affect a large population.12

These authors postulate that lipophillic statins (e.g.,
atorvastatin and simvastatin) are more likely to cross the
blood-brain barrier, compared to those that are hydrophilic
(e.g., pravastatin and rosuvastatin). Possible mechanisms
for statin-induced cognitive difficulties include:

1. An effect on cholesterol synthesis—as the brain
produces its own cholesterol, and cholesterol is a major
component of myelin, reducing cholesterol with statins

might impair neuronal and glial cell membrane

permeability and function, resulting in impaired axonal

of electrical reduced

26-28

conduction impulses and
myelination;
2. Statins reduce coenzyme Q10 levels, which will impair
mitochondrial function and lead to an increase in

. . 29
oxidative stress.

Hypertension and hypercholesterolaemia in midlife can
increase the risk of dementia.®® Statin therapy before 80
years may lower the risk of Alzheimer’s disease.315wiger et
al. conducted a meta-analysis of 16 qualitative and
quantitative trials and found that in patients without
cognitive dysfunction at baseline, short-term data suggests
no adverse effects of statins on cognition.32 They also found
that longer-term use may be beneficial in the prevention of
dementia. Arvanitakis et al. found in a sample of 929
Catholic clergy there were no differences in global
Alzheimer’s disease pathology and tangle density between
statin users and non-users.> In fact, statin users were less
likely to have amyloid deposition.

Conversely, other work has found no benefit of statins on
cognition. The LEADe* and PROSPER® studies found no
benefit on cognition from atorvastatin in Alzheimer’s
disease and pravastatin in vascular disease risk populations,
respectively. Evans et al. suggest that while there may be a

decrease in cerebral spinal fluid lipid response to statin
treatment initially, this is a temporary effect and long-term

protective effects cannot be assumed.®

A significant limitation of this investigation is that personal
identifiers were not available in the data sources, suggesting
the incidence rate might be overestimated, possibly through
double counting. A data linkage study may overcome this
limitation and identify people who have multiple TAEs due
to a specific medicine. Furthermore, additional clinical
information of the nature of cognitive
side effects (such as their duration, methods of diagnosis,
and resolution) were not available in the dataset, raising the
possibility that cognitive side effects might be
underreported, as voluntary reporting often has a low

yield.37

Conclusion

Controversies surrounding memory and cognitive difficulties
relating to statin usage have been triggered largely by US
FDA label changes, media reporting, and interest promoted
by the large-scale use of statins leading to associations in
the minds of patients and their families. Studies with a
greater sample size are needed where small effect sizes on
vast numbers of patients might affect large numbers of
people. It is our belief that unreasonable weighting has
been placed on case reports. We have found that there is
no apparent significant difference in memory-related
adverse events between statins and other cholesterol-
lowering agents using Australian PBS and TGA adverse
events data.
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Table 1: Memory-related events for statin and non-statin drugs
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Cognitive Dementia Memory Mental

Medicine Amnesia disorder Dementia Alzheimer’s Type loss/impairment impairment
Statins
Atorvastatin 117 10 5 2 39 2
Atorvastatin- 0
amlodipine 0 0 0 0 0
Fluvastatin 1 0 0 0 0 0
Pravastatin 4 0 0 1 0 1
Rosuvastatin 18 3 0 0 10 0
Simvastatin 27 3 3 0 3 0

167 16 8 3 49 3
Non-statins
Cholestyramine 0 0 0 0 0 0
Ezetimibe 4 2 0 0 1 1
Fenofibrate 1 0 0 0 0 0
Gemfibrozil 1 0 0 0 0 0

6 2 0 0 1 1
Table 2: Adverse event rates by medicine
TAE Incidence Rate SSM Incidence

Medicine Prescriptions TAE (10 SSM Rate (10°)
Statins
Atorvastatin 118 261 248 167 1.41 156 1.32
Atorvastatin-amlodipine 5222632 0 0.00 0 0
Fluvastatin 2957 106 0.34 0.34
Pravastatin 24 801 999 6 0.24 4 0.16
Rosuvastatin 28 780 086 30 1.04 28 0.97
Simvastatin 92 778 607 35 0.38 29 0.31
TOTAL 272 801678 239 0.88 218 0.08
Non-statins
Cholestyramine 871946 0 0.00 0 0
Ezetimibe 7 052 415 8 1.13 6 0.85
Fenofibrate 3541419 1 0.28 1 0.28
Gemfibrozil 7498 717 1 0.13 1 0.13
TOTAL 18 964 497 10 0.53 8 0.04
Incident rate ratio 1.66 (95%Cl: 0.88-3.13), p=0.11 | 1.89 (95%CI: 0.93-3.83), p=0.08
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