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This project aims to evaluate the efficacy of
a repurposed antiepileptic drug,
levetiracetam, to improve memory and
reduce dementia risk in PD and validate its
putative target in the hippocampus as a
biomarker of memory impairment in PD.

Using a high-resolution fMRI pattern
separation paradigm adopted from Bakker
et al.4, we will employ a randomised-

OBJECTIVES

INTRODUCTION

BACKGROUND
Parkinson’s disease (PD) dementia is
associated with a significant reduction in
quality of life, increase in carer burden, and
early institutionalisation.1,2 Prior to the
dementia syndrome, many patients pass
through a transitory stage of Mild Cognitive
Impairment (MCI). The presence of memory
impairment in this stage, termed amnestic
MCI (aMCI), is predictive of a rapid
trajectory toward dementia.3 While there are
some approved – albeit temporary –
treatments for dementia, there are currently
no known effective treatments to treat or
reduce the risk of dementia in PD.

~ 4 in 5 
PD patients will develop 
dementia2

METHOD

RECRUITMENT CRITERIA

DESIGN

PROCEDURE

placebo treatments will be randomly allocated
using a computer-generated algorithm, to
which participants and investigators will be
blinded. After each treatment, participants will
complete the fMRI memory task. PD-nMI and
HC participants will complete the fMRI
protocol at baseline only. A flow chart for the
study procedure is displayed below.

Primary outcomes:
• Episodic memory ability as measured by

pattern separation task performance
(pictured right)

• Hippocampal subfield (DG/CA3) functional
activity during the pattern separation task
as measured by fMRI

MEASURES

HYPOTHESES
PD-aMCI patients will show DG/CA3 

hyperactivity compared to PD-nMI
and healthy controls during the 

pattern separation task

Levetiracetam treatment will 
normalise aberrant DG/CA3 activity 
and improve pattern separation 
performance in PD-aMCI patients
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controlled, double-blind, within-subjects,
crossover clinical trial to determine
levetiracetam efficacy against memory
impairment in PD. To establish a biomarker
and drug target for memory impairment in
PD, we will also compare hippocampal
subfield activation as measured by the
pattern separation task in PD patients with
aMCI vs. PD patients with no memory
impairment (PD-nMI) and age-matched
healthy controls (HC).

Participants with PD who meet criteria for
PD-aMCI or PD-nMI, and age-matched HC,
will be enrolled in the study. All participants
will be excluded on the basis of dementia,
contraindication to MRI, psychological
disorder, suicidal ideation and significant
non-PD neurological disease. PD-aMCI
participants will also be excluded on the
basis of sensitivity to levetiracetam, use of
anticonvulsant or other excluded
medications, severe renal impairment and
abnormalities in B12 or thyroid function test.

PD-aMCI participants will undertake two 14-
day treatment regimens (250mg/day
levetiracetam and 250mg/day starch-based
matched placebo) separated by a four-week
washout period. The order of active and
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The proposed proof-of-concept study
is a critical first step to evaluate a
repurposed indication for low-dose
levetiracetam in patients with PD
who are at risk of developing
dementia, and establishing key
outcome measures for future clinical
trials. We are uniquely positioned to
perform this study with a
multidisciplinary team of local and
international experts in PD,
dementia, neuroimaging and clinical
trials, including investigators from a
completed levetiracetam trial in
Alzheimer’s disease from the USA.

Pattern separation task (pictured right). Participants are shown a
series of everyday objects and asked to determine if, in the context
of the experiment, the item is a ‘new’, ‘old’, or ‘similar’ but not
exactly the same, termed ‘lure’ trials. Correct identification of the
critical lure trials is thought to depend on hippocampal subregion
DG/CA3 mediated functions.4
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Study procedure flow chart. T = Time, PD = Parkinson’s disease, aMCI = amnestic Mild Cognitive Impairment, nMI = No Memory Impairment, HC = Healthy Controls, fMRI = functional Magnetic Resonance Imaging
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