N

N

Temporal dynamics of the Scale for the Assessment and
Rating of Ataxia in autosomal cerebellar ataxias patients
Paul Moulaire, Pierre-Emmanuel Poulet, Emilien Petit, Thomas Klockgether,

Tetsuo Ashisawa, Alexandra Durr, Sophie Tezenas Du Montcel

» To cite this version:

Paul Moulaire, Pierre-Emmanuel Poulet, Emilien Petit, Thomas Klockgether, Tetsuo Ashisawa, et
al.. Temporal dynamics of the Scale for the Assessment and Rating of Ataxia in autosomal cerebellar
ataxias patients. International Congress for Ataxia Research 2022, Nov 2022, Dallas, United States.
hal-03869013

HAL Id: hal-03869013
https://hal.science/hal-03869013v1

Submitted on 24 Nov 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-03869013v1
https://hal.archives-ouvertes.fr

Temporal dynamics of the Scale for the Assessment and Rating of

Ataxia in autosomal dominant cerebellar ataxias patients
h

ARAMIS
LAB

BRAIN DATA SCIENCE

Institut
duCerveau

)

ICM

Paul Moulaire(1), MSc, Pierre Emmanuel Poulet(1), MSc, Emilien Petit(1), MSc, Thomas Klockgether(2),
MD, Alexandra Durr(1), MD, PhD, Tetsuo Ashisawa(3), MD, Sophie Tezenas du Montcel(1)

SORBONNE

UNIVERSITE

1.Sorbonne Université, Paris Brain Institute, INSERM, INRIA, CNRS, APHP, 75013 Paris, France.

2.German Center for Neurodegenerative Diseases (DZNE), 53127 Bonn, Germany.
3.Weill Cornell Medicine at The Houston Methodist Research Institute, Houston, TX 77030, USA.

ASSISTANCE
PUBLIQUE

HOPITAUX
DE PARIS

La science pour la santé

!nserm

From science to health

Introduction

In 2006, the Scale for the Assessment and Rating
of Ataxia (SARA) was developed to assess the
presence and the severity of ataxia. SARA was
validated for participants with spinocerebellar
ataxia, translated in several languages, and
validated in related diseases such as Friedreich
ataxia. It is nowadays the reference scale for the
clinical evaluation of ataxia.
In this study we aimed to:

1)  Assess the temporal dynamic of each of the

eight items composing the scale.

2) Study the global progression of the sum

score.
3) Define the most reliable part of the scale

4)  Asses the number of required participants

for therapeutic trials with different scenarios

Results

Seven of the eight different items had a non-linear
progression (Figure 1 and Figure 3B).

The speed of progression was different between
most of the items with an average time for a one-
point increase from 3.5 years [3.4;3.6] (median,
95% credible interval) for the fastest item to 11.4
[10.9;12.0] years (Figure 3A).

The total SARA score had a linear progression with
an average time for a one-point increase of 0.95
[0.92; 0.98] years (Figure 2). The most reliable part
of the scale, (with high overlap between the
different steps) was between SARA score 4 and 36
(figure 2).

Selecting this range as an inclusion criterion
reduced the required sample size from 234 to 218
in an heterogeneous group of SCA participants.
(Figure 4).

1)
2)
3)

4)

Methods

Data from four international cohorts (EUROSCA, RISCA,
CRC-SCA, SPATAX) were pooled together for a total of
1210 SCA1, SCA2, SCA3 and SCAG6 participants and 4092
visits from 2006 to 2020.

A Bayesian ordinal mixed effect model (Leaspy) was
used to estimate:

The time (in years) spent at each level of each of
the eight items composing SARA scale.

The average time for a one-point increase of each
items.

The average time for a one point-increase of each
of the SARA score and the associated variability.

The linearity of progression of different items
and SARA scale.

Sample size calculations for therapeutics trials was
done with different scenarios.

Conclusion

Despite a heterogeneous temporal dynamic at the item

level, the global progression of the SARA scale was
linear. This important result suggests that all items are
complementary and that they each provide specific
information at different stages of the disease.

Selecting patients with a baseline SARA score between
4 and 36 reduced the required sample size, reflecting a
better performance of the scale on this range. This new
information about the temporal dynamic of the scale
should help to design outcome of future clinical trials.

As the SARA scale is used in all types of SCAs, and to
reach more power, the different SCAs and cohorts were
pooled together. This information must be taken into
account, and the individual progression at the SCA level
could be not linear.
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Figure 1: Average score progression as a function of years from start of progression
Average trajectory of progression of each of the eight item composing the SARA scale.
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Figure 3: Score progression at the item level
A: Posterior distribution of the average time for a one-point increase of the
corresponding item. For instance, the blue distribution is the average time for a one
point-increase of the item 1-Gait of the SARA scale.
B: Each panel corresponds to the progression of one item of the SARA scale. In one
panel, each distribution represents the time spent in each level of this item. For instance,
for panel B-1-Gait, the red distribution, Scorel, is the average time spent at Gait score 1.

2.0
1.51

1.0 1

0.0 1=

0.0
15.0

7 8 9 10 11 12

10 20 30 40
Years from onset

02
03
04
05
06

22
23
24
25
26
07
08
09
10

27
28
29
30

35
36
37
38
39

16
17
18
19
20

T T rrrrrrrrig

0.5 1.0 1.5 2.0 2.5
Years

Figure 2: Global temporal dynamic of the SARA scale.
A: Average score progression as a function of years from start of progression
B: Posterior distribution of the time spent in each level of the SARA scale.
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Figure 4: Total number of participants required for a therapeutic trial

Sample size for a two-group interventional trial (1:1 ratio per group) of 12 months
duration with a treatment effect of 50% on the disease progression, a power of 90%
and an alpha of 5%

SCA = Spinocerebellar ataxia

Total = Heterogeneous group of SCA

SARA 4-36 = Inclusion criterion: participants between SARA score 4 and 36.



