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Abstract

Background: Case reports have related the use of HMG-CoA reductase inhibitors
(‘statins’) to Parkinson’s disease (PD). Paradoxically, however, statins may have
potentially beneficial effects on neurodegenerative diseases due to their anti-
inflammatory properties.

Objective: To explore the risk of the development of PD in association with
untreated hyperlipidaemia and with hyperlipidaemia treated with lipid-lowering
drugs in the UK primary care setting.

Methods: We conducted a case-control analysis using the UK-based General
Practice Research Database (GPRD). Cases were incident PD cases 240 years of
age between 1994 and 2005. One control was matched to each PD case based on
age, sex, general practice and index date. Lipid-lowering drug use was assessed by
exposure timing (current vs past use) and by exposure duration (1-9, 10-29 or =30
prescriptions) prior to the index date for both cases and controls. Odds ratios (OR)
were calculated using conditional logistic regression, adjusted for body mass
index, smoking and various cardiovascular, metabolic and psychiatric co-morbid-
ities.

Results: We identified 3637 cases with an incident idiopathic PD diagnosis, and
the same number of controls. Compared with patients without hyperlipidaemia,
those with untreated hyperlipidaemia did not have an altered relative PD risk
(adjusted OR 0.98, 95% CI 0.74, 1.30). The adjusted ORs for current use of >30
prescriptions for statins or fibrates compared with non-use of statins or fibrates
were 1.06 (95% CI 0.75, 1.51) and 1.25 (95% CI 0.51, 3.06), respectively.
Conclusions: In this observational study, the long-term use of statins or fibrates
was not associated with a substantially altered relative risk of developing PD.

Background

Parkinson’s disease (PD) is a neurological disor-
der characterized by the progressive loss of dopa-
minergic neurons in the substantia nigra pars com-
pacta.l'l The aetiology is still largely unknown, with
suggested involvement of oxidative stress,?!

neuroinflammation®® and mitochondrial dysfunc-
tion.[™

HMG-CoA reductase inhibitors (‘statins’) have
been shown to increase striatal dopamine concentra-
tion in animal models of PD.®! Additionally, they
have anti-inflammatory properties and decrease oxi-
dative stress,'® which may be beneficial in reducing
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neuroinflammatory processes in PD. Observational
studies have also found associations with statin use
and a reduced risk of other neurodegenerative dis-
eases,”81 although discussion of this effect has been
controversial® and the association may be influ-
enced by reverse protopathic bias, which can occur
if cases are more likely than controls to stop a
treatment prior to the index date due to early symp-
toms of the disease under study.!'”’ On the other
hand, case reports have related the use of statins to
PD.I'L2I Ty two recent observational studies, low
levels of cholesterol and low-density lipoprotein
(LDL) have been associated with PD,!!3!4 raising
the question whether pharmacological lowering of
cholesterol may trigger PD. Data on a possible effect
of fibrates on PD are scarce.

It was the aim of the current study to explore, in a
large patient sample within the UK primary care
setting, the association between diagnosed hyper-
lipidaemia, with or without the use of lipid-lowering
agents, and the risk of being diagnosed with PD.

Methods

Data Source

We performed a retrospective case-control ana-
lysis using data from the General Practice Research
Database (GPRD), which provides healthcare infor-
mation on some 5 million people in the UK and has
been previously described in detail.!'>!7! Specially
trained general practitioners (GPs) record informa-
tion on demographics, diagnoses and drug prescrip-
tions as well as patient referrals and hospital admis-
sions in the GPRD. Drug prescriptions are generated
directly from the computer and recorded in each
patient’s computerized profile. Hospital discharge
as well as referral letters are available on request to
review and validate recorded diagnoses. The record-
ed information on drug exposure and on diagnoses
has been validated repeatedly and proven to be of
high quality;!'8!91 GPRD data have been used re-
cently in studies examining PD.1?*2!l The patients
enrolled in the GPRD are representative of the UK
with regard to age, sex and geographic distribu-
tion.l'”l The database is managed by the Medicines
and Healthcare Products Regulatory Agency
(MHRA) in the UK, and the protocol for this study
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was reviewed and approved by the Independent
Scientific Advisory Committee for MHRA database
research (ISAC). The investigators only had access
to anonymous information.

Study Base, Case Identification
and Validation

The study base included all patients in the GPRD
who were 240 years old, covering the period 1
January 1994-31 December 2005. Cases were all
individuals in the study base with a code for idio-
pathic PD recorded for the first time during the study
period. The codes qualifying for case status were
OXMIS (Oxford Medical Information System)
codes 342 (‘Paralysis agitans’) and 342D (‘idiopath-
ic parkinsonism’) as well as READ-codes F12..00
(‘Parkinson’s disease’), F12z.00 (‘Parkinson’s dis-
ease NOS [not otherwise specified]’) and F120.00
(‘Paralysis agitans’). All cases were required to have
a minimum of 3 years of medical history in the
GPRD computer record prior to the first recorded
diagnosis of PD. The date of the first code for PD
will subsequently be referred to as the ‘index date’.

A validation of the PD diagnosis in the GPRD
was conducted in a recent study by Hernan et al.?!
in which GP-recorded PD diagnoses were con-
firmed for 90% of PD cases receiving at least two
prescriptions for the treatment of PD during follow-
up.

Because 28% of our cases had received one or
more prescriptions for an anti-PD medication prior
to the first recorded PD diagnosis, we manually
reviewed a random sample of 100 case profiles to
find out more about the reasons for PD medication
use prior to the index date. This profile review
revealed that a substantial proportion of PD patients
received treatment due to early symptoms of PD,
before the GP recorded the PD diagnosis at some
later point in time. This led us to set up an algorithm
for inclusion of cases into the analysis; in order to be
eligible as a case with a first-time diagnosis of
idiopathic PD, patients had to meet the following
three criteria: (i) they had to have less than two
prescriptions for any drug used to treat PD (levodo-
pa, dopamine agonists, selegiline, amantadine, apo-
morphine, anticholinergic drugs or catechol-O-
methyltransferase [COMT] inhibitors) prior to the
index date; (ii) they had to have received two or
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more prescriptions for levodopa, selegiline, dop-
amine agonists or a COMT inhibitor after the index
date; and (iii) they must not have had any prescrip-
tions recorded for drugs known to cause parkinson-
ism (typical antipsychotics, metoclopramide or cin-
narizine) within 180 days prior to the index date.

Controls

We identified at random from the base popula-
tion one control per PD case, matched to the case for
year of birth, sex, general practice, index date and
number of years in the GPRD prior to the index date.
Thus, controls also had to have a recorded history >3
years prior to the index date.

Statistical Analysis

We conducted conditional logistic regression
analyses to explore the association between the risk
of PD and previous use of various lipid-lowering
drugs using the statistical software SAS (release 9.1,
SAS Institute, Cary, NC, USA). Relative risk esti-
mates (odds ratios [ORs]) are presented with 95%
confidence intervals.

Patients with no exposure to any lipid-lowering
drugs formed the reference group. For the main
analysis we created a model in which we compared
users of lipid-lowering drugs versus non-users,
whereby use of more than one lipid-lowering drug
prior to the index date was possible. We adjusted for
such sequential or concurrent use of various lipid-
lowering drugs in the multivariate model. In addi-
tion, we also ran a model in which subjects were
categorized into mutually exclusive groups of users
of statins only, fibrates only, other lipid-lowering
drugs (anion-exchange resins, derivates of niacin
and omega-3-fatty acids) only, or any combination
of these lipid-lowering drugs (patients ‘switching’
drugs or those using the drugs in combination), and
compared them with non-users of any lipid-lower-
ing drugs.

We grouped users of lipid-lowering drugs, ac-
cording to the date of their last prescription issued
prior to the index date, into ‘current’ (last prescrip-
tion <90 days) or ‘past’ (last prescription 290 days)
users, and according to the number of recorded
prescriptions (1-9, 10-29 and >30) for the study
drugs prior to the index date. In order to identify
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potential confounding, we also assessed the preva-
lence of various diagnosed and recorded chronic
diseases prior to the index date such as hyper-
lipidaemia, diabetes mellitus, hypertension, is-
chaemic heart disease, congestive heart failure,
stroke or transient ischaemic attack (TIA), arrhyth-
mias, asthma, chronic obstructive pulmonary dis-
ease (COPD), epilepsy, affective disorders, schizo-
phrenia, or neurotic and somatoform disorders. Oth-
er covariates such as smoking (never smoked, ex-
smoker, current or smoking status unknown) and
body mass index (BMI) [<25, 25-29.9, >30 kg/m?]
were also assessed and included in the analyses.

Results

After application of the exclusion criteria de-
scribed in the methods section we identified 3637
cases and the same number of matched controls
(figure 1). Approximately 90% of the cases had their
first PD diagnosis recorded after the age of 60 years,
there were more males than females (60% vs 40%),
and being a current smoker was associated with a
reduced risk of developing PD (OR 0.51; 95% CI
0.43,0.60). Table I displays the age and sex distribu-
tion, smoking status, BMI and the prevalence of co-
morbidities in cases and controls. Among the PD
cases, 378 (10.4%) had ever used a lipid-lowering
drug prior to the index date: 340 (9.4%) had used or
were currently using statins, 61 (1.7%) fibrates, and
24 (0.7%) another lipid-lowering agent (the individ-
ual percentages do not total 10.4% because com-
bined use was possible).

The adjusted relative risk (OR) of a PD diagnosis
among those with an untreated but recorded diag-
nosis of hyperlipidaemia compared with those with
no such diagnosis was 0.98 (95% CI 0.74, 1.30).
Among subjects treated for hyperlipidaemia, the
ORs of developing a first-time PD diagnosis, adjust-
ed for the covariates listed in table I, were 0.92 (95%
CI 0.73, 1.16) for current statin use, 1.29 (95% CI
0.65, 2.56) for current fibrate use, and 0.24 (95% CI
0.06, 0.91) for current use of other lipid-lowering
drugs, compared with non-use of these drugs. Since
only a few patients were exposed to ‘other lipid-
lowering’ drugs, we did not analyse this group fur-
ther.

The results of the analysis in which we combined
timing and duration of use are displayed in detail in
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6940 patients with a GP-recorded diagnostic
code for idiopathic PD during the study period

1391 (20.0%) patients

with >2 prescriptions

for antiparkinson medications
before the index date

A4

5549 patients with a GP diagnosis of idiopathic
PD and <2 prescriptions of antiparkinson
medications before the index date

1362 (24.6%) patients

with <2 prescriptions

for antiparkinson medications
after the index date

A4

4187 patients with a GP diagnosis of idiopathic
PD, <2 prescriptions of antiparkinson
medications before the index date, >2
prescriptions of antiparkinson medications
after the index date

550 (13.1%) patients with a
prescription for typical

—» antipsychotics, metoclopramide
or cinnarizine within 180 days
prior to PD diagnosis

A 4

3637 patients with a GP diagnosis of idiopathic PD,
<2 prescriptions of antiparkinson medications
before the index date and >2 prescriptions of
antiparkinson medications after the index date

and no prescription for drugs causing parkinsonism
within 180 days prior to the index date

Fig. 1. Procedure for exclusion of uncertain Parkinson’s disease
(PD) cases. GP = general practitioner.

table II. Compared with non-use, the adjusted ORs
for current use of =30 prescriptions for statins or
fibrates were 1.06 (95% CI 0.75, 1.51) and 1.25
(95% CI 0.51, 3.06), respectively (one prescription
for a statin or a fibrate covers, on average, approxi-
mately 60 days, so that 30 prescriptions reflect a
treatment duration of approximately 5 years). We
further stratified the analysis on statin use by age
and sex and found no evidence of effect modifica-
tion (data not shown). In the analysis of mutually
exclusive exposure groups, the adjusted OR for cur-
rent use of 230 prescriptions was 1.14 (95% CI1 0.79,
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1.64) for statins only and 1.44 (95% CI 0.50, 4.15)
for fibrates only, compared with non-use of any
lipid-lowering drugs.

The adjusted OR for past use of 230 statin pre-
scriptions was 5.02 (95% CI 0.53, 47.38), based on
only seven exposed cases and one exposed control
subject. It is possible that early PD symptoms could
have led to the cessation of the statin therapy shortly
prior to the index date (i.e. ‘reverse protopathic
bias’). This bias may have led to an underrepresenta-
tion of current statin users and thereby to a dilution
of the real PD risk associated with statin use. We
therefore ran sensitivity analyses in which we used
various exposure timing categories for current ver-
sus past use. The adjusted ORs for past use of =10
statin prescriptions, compared with non-use, were
1.53 (95% CI 0.66, 3.54), 1.31 (95% CI 0.50, 3.46)
and 1.02 (95% CI1 0.33, 2.09), respectively, when we
defined ‘past use’ as having received the last statin
prescription >90, >180 or >365 days prior to the
index date.

We separately analysed the risk of developing a
PD diagnosis associated with use of individual sta-
tins, stratifying the subgroup of subjects with cur-
rent use of 230 statin prescriptions (104 cases and 98
controls) by the last statin prescribed prior to the
index date. The results are presented in table III.
While there was no evidence for an altered PD risk
associated with the more lipophilic statins simvasta-
tin and atorvastatin, there was a suggestion of an
increased risk associated with current long-term use
of the more hydrophilic pravastatin (OR 2.41; 95%
CI 1.01, 5.72); we therefore stratified current long-
term pravastatin users into users of a low to medium
dose (10 or 20 mg) or of a high dose (40 mg),
yielding adjusted ORs of 4.51 (95% CI 1.40, 14.58)
for low- to medium-dose users and 0.86 (95% CI
0.22, 3.36) for high-dose users.

Discussion

The results of this large observational case-con-
trol study suggest that neither current nor past expo-
sure to a statin or any other lipid-lowering drug
substantially alters the risk of developing a PD diag-
nosis. In addition, there was no association between
duration of use of these study drugs and the risk of
PD. To our knowledge, so far only one study has
been published in the literature analysing statin use

Drug Safety 2008; 31 (5)
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Table I. Characteristics of cases and controls and the multivariate

effects on the risk of Parkinson’s disease

Variable No. of cases (%) No. of controls (%) Adjusted OR? (95% Cl)  p-Value
[n = 3637] [n = 3637]

Age (y)

<60 320 (8.8) 321 (8.3)

60-69 752 (20.7) 751 (20.7)

70-79 1522 (41.9) 1520 (41.8)

>80 1043 (28.7) 1045 (28.7)

Sex

Male 2167 (59.6) 2167 (59.6)

Female 1470 (40.4) 1470 (40.4)

Smoking status

Non-smoking 2186 (60.1) 1866 (51.3) 1.00 (reference)

Current smoker 326 (9.0) 521 (14.3) 0.51 (0.43, 0.60) <0.0001

Ex-smoker 581 (16.0) 697 (19.2) 0.67 (0.58, 0.77) <0.0001

BMI (kg/m2)

15-24.9 1239 (34.1) 1192 (32.8) 1.00 (reference)

25-29.9 1121 (30.8) 1104 (30.4) 1.01 (0.89, 1.14) 0.93

>30 364 (10.0) 399 (11.0) 0.89 (0.75, 1.06) 0.19

Co-morbidities

Diabetes mellitus 291 (8.0) 308 (8.5) 0.94 (0.79, 1.13) 0.51

Asthma/COPD 431 (11.9) 536 (14.7) 0.78 (0.67, 0.90) 0.001

Hypertension 1197 (32.9) 1286 (35.4) 0.83 (0.75, 0.93) 0.001

IHD 815 (22.4) 755 (20.8) 1.05 (0.93, 1.19) 0.45

CHF 291 (8.0) 282 (7.8) 0.94 (0.78, 1.14) 0.53

Stroke/TIA 541 (14.9) 349 (9.6) 1.68 (1.44, 1.97) <0.0001

Arrhythmia 385 (10.6) 370 (10.2) 1.01 (0.86, 1.19) 0.92

Hyperlipidaemia 338 (9.3) 314 (8.6) 1.07 (0.90, 1.29) 0.44

Epilepsy 91 (2.5) 62 (1.7) 1.34 (0.95, 1.89) 0.10

Affective disorders 786 (21.6) 527 (14.5) 1.49 (1.30, 1.71) <0.0001

Schizophrenia 30 (0.8) 24 (0.7) 1.01 (0.57, 1.79) 0.98

Neurotic and somatoform disorders 692 (19.0) 442 (12.2) 1.58 (1.36, 1.82) <0.0001

a Adjusted for the other variables in this table.

BMI = body mass index; CHF = congestive heart failure; COPD = chronic obstructive pulmonary disease; IHD = ischaemic heart disease;

TIA = transient ischaemic attack.

in prevalent PD patients.[??! The authors of this
interview-based study concluded that statins did not
seem to worsen PD in 173 patients with PD who
used statins.

In theory, statins may be able to protect glial cells
from inflammation and subsequent neuronal cell
death. Various pharmacological effects beyond in-
hibiting the synthesis of cholesterol have been dem-
onstrated for this drug class, such as neuroprotective
and anti-inflammatory effects.?*! Furthermore, posi-
tive effects of statins on dopamine metabolism have
been shown in rodents, such as prevention of striatal
dopamine depletion,P! reversal of down-regulation
of dopamine D and D2 receptors in the prefrontal
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cortex,*! or the enhancement of striatal dopamine
concentrations.[?5) However, these studies were car-
ried out with doses clearly exceeding human thera-
peutic doses, and therefore these effects may not be
reproducible with therapeutic doses in humans.

On the other hand, case reports have related statin
use to the onset of PD.['}12] Two patients receiving
lovastatin therapy and one patient receiving fluvas-
tatin therapy developed PD symptoms emerging 3
months to 2 years after starting the statin therapy. In
all cases, the symptoms disappeared or at least im-
proved after statin discontinuation. In addition, sev-
eral case reports have linked statins with other dis-
eases of the CNS, such as depression!?®?"! or sleep

Drug Safety 2008; 31 (5)
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Table Il. Antihyperlipidaemic drug use vs non-use prior to the index date in Parkinson’s disease patients and controls and associated relative-risk estimates

Exposure No. of cases (%) No. of controls (%) Unadjusted OR (95% ClI) Adjusted OR? (95% Cl) p-Value
[n = 3637] [n = 3637]
Statins
None 3297 (90.7) 3327 (91.5) 1.00 (reference) 1.00 (reference)
Current use 285 (7.8) 275 (7.6) 1.06 (0.88, 1.28) 0.92 (0.73, 1.16) 0.48
no. of prescriptions
1-9 82 (2.3) 78 (2.1) 1.07 (0.77, 1.47) 0.86 (0.60, 1.24) 0.43
10-29 99 (2.7) 99 (2.7) 1.02 (0.76, 1.37) 0.85 (0.61, 1.20) 0.36
>30 104 (2.9) 98 (2.7) 1.09 (0.81, 1.45) 1.06 (0.75, 1.51) 0.75
Past use 55 (1.5) 35 (1.0) 1.60 (1.04, 2.46) 1.34 (0.83, 2.16) 0.23
no. of prescriptions
1-9 34 (0.9) 26 (0.7) 1.33 (0.79, 2.24) 1.38 (0.77, 2.47) 0.28
1029 14 (0.4) 8 (0.2) 1.75 (0.74, 4.18) 1.10 (0.43, 2.80) 0.84
>30 7 (0.2) 1(0.1) 7.07 (0.87, 57.4) 5.02 (0.53, 47.38) 0.16
Fibrates
None 3576 (98.3) 3589 (98.7) 1.00 (reference) 1.00 (reference)
Current use 23 (0.6) 17 (0.5) 1.36 (0.73, 2.55) 1.29 (0.65, 2.56) 0.46
no. of prescriptions
1-9 4 (0.1) 4 (0.1) 1.00 (0.25, 4.00) 0.57 (0.13, 2.42) 0.44
10-29 7 (0.2) 3 (0.1) 2.33 (0.60, 9.02) 2.43 (0.52, 11.35) 0.26
>30 12 (0.3) 10 (0.3) 1.22 (0.53, 2.83) 1.25 (0.51, 3.06) 0.63
Past use 38 (1.0) 31 (0.9) 1.23 (0.77, 1.98) 1.02 (0.60, 1.73) 0.93
no. of prescriptions
1-9 17 (0.5) 14 (0.4) 1.21 (0.60, 2.46) 1.13 (0.51, 2.47) 0.77
10-29 8(0.2) 8 (0.2) 1.00 (0.38, 2.66) 0.67 (0.22, 2.02) 0.47
>30 13 (0.4) 9 (0.3) 1.46 (0.62, 3.41) 1.11 (0.43, 2.85) 0.83

a Adjusted for each other, body mass index, smoking status, use of antihypertensive drugs and the following co-morbidities: diabetes mellitus; asthma/chronic obstructive
pulmonary disease; hypertension; ischaemic heart disease; congestive heart failure; stroke/transient ischaemic attack; arrhythmia; hyperlipidaemia; epilepsy; affective
disorders; schizophrenia and neurotic/somatoform disorders.

OR = odds ratio.
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Table Ill. Current long-term use of individual statins

Exposure No. of cases (%) No. of controls (%) Unadjusted OR Adjusted OR? p-Value
[n =104] [n =98] (95% Cl) (95% ClI)

None 3297 (90.7) 3327 (91.5) 1.00 (reference) 1.00 (reference)

Current use of >30 prescriptions
simvastatin 53 (1.5) 51 (1.4) 1.06 (0.72, 1.57) 1.01 (0.65, 1.57) 0.98
atorvastatin 31 (0.9) 35 (1.0) 0.91 (0.55, 1.50) 0.88 (0.50, 1.54) 0.65
pravastatin 19 (0.5) 9 (0.3) 2.13 (0.96, 4.72) 2.41 (1.01, 5.72) <0.05
fluvastatin 1 (0.03) 2 (0.05)
rosuvastatin 0 1 (0.03)

a Adjusted for each other, body mass index, smoking status, use of antihypertensive drugs and the following co-morbidities: diabetes
mellitus; asthma/chronic obstructive pulmonary disease; hypertension; ischaemic heart disease; congestive heart failure; stroke/
transient ischaemic attack; arrhythmia; hyperlipidaemia; epilepsy; affective disorders; schizophrenia and neurotic/somatoform

disorders.
OR = odds ratio.

disturbances!?®?°! — symptoms that are also highly
prevalent in PD. Another argument supporting a
possible association between statins and PD onset or
progression is that statins inhibit the endogenous
production of coenzyme Qio (CoQ1o, ubidecare-
none). This enzyme is important for the function of
the mitochondrial electron transport chain,?%3! and
mitochondrial dysfunction is also discussed as one
of the possible mechanisms of idiopathic PD.?
CoQ1o is generated by the same pathway as choles-
terol.’% Thus, inhibiting the synthesis of cholesterol
may also decrease the amount of available CoQ10
and thereby inhibit certain physiological functions.
Human plasma levels of CoQ1¢ have been shown to
be inversely associated with statin use,?*37 and
beneficial effects of orally administered CoQ1o on
PD have been shown in trials in humans,38-]
whereby high doses of CoQ10 seemed to delay pro-
gression of early PD.38

Recent publications suggest a possible associa-
tion between low cholesterol levels and an increased
risk of PD.I'34 We did not analyse cholesterol
levels in the current analysis, but future studies may
address this possible association.

The findings of our study suggest that statins as a
class do not substantially alter the risk of a first-time
diagnosis of PD. There is a suggestion, however,
that the use of pravastatin may be associated with an
increased risk of a PD diagnosis. However, this
finding was based on small numbers, and the in-
creased risk was driven by users of a low daily dose
(10-20 mg), but not seen in high-dose users, making
a causal association rather unlikely.

© 2008 Adis Data Information BV. All rights reserved.

Little is known about the effect of fibrates or
other lipid-lowering agents in relation to the risk of
PD. In a mouse model, fenofibrate exerted a
neuroprotective effect, while bezafibrate did not.[*"!
In our study population the exposure to fibrates and
other lipid-lowering agents was too low to allow
meaningful conclusions.

Some limitations of our study need to be ad-
dressed. We did not control for certain demographic
factors in our study population such as level of
education or socio-economic status, which have
been associated with PD.[*!l However, we matched
for general practice and therefore controlled at least
to some degree for socioeconomic status, since
cases and controls came from the same area and
therefore saw the same GP at the time of the study.
In addition, we may not have detected all statin use,
since low-dose simvastatin (10 mg) became avail-
able as an over-the-counter drug in the UK in Au-
gust 2004.4%1 However, most PD diagnoses in our
study population occurred before 2004, and it is
likely that we captured a high proportion of all statin
use in the study population.

It is a strength of the study that it encompassed a
large population sample, and that the GPRD is a
validated database of high quality. The GPRD has
already been used for two observational studies on
PD.[?9211 Their case validation resulted in a high
proportion (90%) of confirmed computerized PD
diagnoses for those who received two or more pre-
scriptions for specific medication to treat PD after
the index date. Furthermore, our finding of a sub-
stantially reduced PD risk for current smoking is

Drug Safety 2008; 31 (5)
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consistent with previous studies!***! and lends fur-
ther credibility to the validity of our study results.

It is difficult to define the index date for chronic
diseases such as PD that do not have an acute and
well defined onset. We tried to address this problem
by restricting the analysis to a well defined group of
patients with a GP-recorded diagnosis of PD who
were most likely idiopathic PD cases and who had
little or no drug use suggestive of previous PD
symptoms. In addition, to address the uncertainty
around the index date we explored current as well as
past use of study drugs, and we also assessed dura-
tion of use; we found no evidence for an increased
risk in any exposure group. We also conducted
various sensitivity analyses in which we analysed
statin use in a group of cases with a broader case
definition that includes PD patients with more than
one recorded prescription for an antiparkinson med-
ication prior to the index date (the results remained
unchanged, data not shown), as well as analyses in
which we used different definitions for current ver-
sus past exposure, with similar findings.

We matched cases and controls for age, sex,
general practice and calendar time (by using the
same index date), and therefore controlled for im-
portant potential confounders. In addition, we ad-
justed the analyses for a range of co-morbidities to
further reduce the risk of observing a spurious asso-
ciation between lipid-lowering drug use and the risk
of developing PD. The findings could not be influ-
enced by recall bias because the drug use of interest
was recorded prior to the PD diagnosis.

Conclusion

This large observational study based on UK pri-
mary care data provides evidence that the use of
statins (as well as use of fibrates or other lipid-
lowering drugs, although based on a limited number
of exposed patients) is not associated with a substan-
tially altered risk of a first-time diagnosis of idio-
pathic PD.

Additional observational studies in other popula-
tions are needed to confirm this finding, whereby
analyses involving cholesterol levels and their asso-
ciation with the risk of developing Parkinson’s dis-
ease would be of particular interest.

© 2008 Adis Data Information BV. All rights reserved.
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