Research Project: Ataxia Instrumented Measure — Spoon (AIM-S)
for the DentatoRubral-PallidoLuysian Atrophy Natural History
(DRPLA NHBS)

This project was made possible by a donation from Andrea and Paul Compton, who
have a son affected by DRPLA, and have created a foundation called CureDRPLA.

Principal Researchers: Associate Professor Louise Corben (Australia), Prof.
Pubudu N. Pathirana (Australia), Dr. David Szmulewicz (Australia).

Scientific Summary:

The purpose of this investigation is to establish the Ataxia Instrumented Measure —
Spoon (AIM-S) as a sensitive, reliable and validated measure of upper limb function
in individuals with Dentatorubral-pallidoluysian atrophy (DRPLA) for use in natural
history studies and future clinical trials. In doing so, this investigation aims to
establish what upper limb movement features are unique to DRPLA that may both
separate individuals with DRPLA from other individuals with ataxia or controls
(diagnostic), and also establish features that reflect the natural history of DRPLA
thus reflecting possible change over time (longitudinal measure).

This work is based on a prospective longitudinal study conducted by Prof. Louise
Corben which evaluated the capacity of the AIM-S to detect change in upper limb
function in individuals with Friedreich’s ataxia over 48 weeks. This study identified
the AIM-S is a more accurate and less variable measure of upper limb function in
Friedreich’s ataxia than existing measures (Corben LA, Nguyen KD, Pathirana PN,
Horne MK, Szmulewicz DJ, Roberts M, Delatycki MB. Developing an Instrumented
Measure of Upper Limb Function in Friedreich Ataxia. Cerebellum. 2021
Jun;20(3):430-438).

As part of the DRPLA NHBS, clinicians will be measuring upper limb function via the
AIM-S in individuals with DRPLA and control subjects on an annual basis over three
years. Machine learning techniques will be used to develop the algorithm to
differentiate between the movements of a control participant and those of a person
with DRPLA and also to measure the extent of the difference (i.e., measure ataxia
severity).



Lay summary:

Dentatorubral-pallidoluysian atrophy (DRPLA) is an ultra-rare neurodegenerative
disease and information regarding its natural history is very limited. This work will be
part of the DRPLA NHBS that aims to collect longitudinal data regarding the natural
history of DRPLA while investigate a comprehensive set of biomarkers.

As part of this study, Prof. Louise Corben and collaborators will be developing a
measure of upper limb function, particularly as the level of upper limb function for
people with DRPLA determines capacity to participate in daily activities. They have
developed an objective measuring instrument, in the form of an instrumented spoon,
which utilises an important yet challenging intricate upper limb task for individuals
with DRPLA: the pre-oral phase of eating. The spoon, which we have named the
Ataxia Instrumented Measure - Spoon (or AIM-S), is equipped with a BioKin wireless
motion capture device designed to capture complex movements of the hand and
upper limb while picking up a spoon from the table, retrieving oats from a bowl,
transporting it to the mouth and return. They will develop, validate and evaluate the
capacity of the AIM-S to both quantify upper limb impairment and capture change in
function over time in individuals with DRPLA. They will use machine learning
techniques to assess the quality of control, direction and timing of hand movements
captured by the AIM-S during each of the sub-movements in the task. We aim to
demonstrate that the AIM-S reflects the unique upper limb impairment of DRPLA, is
able to measure change in upper limb function throughout the continuum of the
disease trajectory and has greater sensitivity in measuring upper limb function over
time than current clinical measures.



