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Study description and design

An interventional, longitudinal study with behavioural and imaging data collected at six
timepoints (every 5 weeks, for 6 months). Patients were given two therapeutic agents, an
Investigational Medicinal Product (IMP): donepezil, and a behavioural therapy (Earobics).
The IMP was placebo controlled in a cross-over trail design so all patients that completed
the study received: donepezil, placebo and the Earobics therapy programme. The Earobics
therapy was not paired with a behavioural placebo but 50% of the time patients practiced

with the Earobics programme, while the other 50% they rested.



Timeline: NB first drug block was 5mg donepezil, second was 10mg donepezil
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Key: D=Drug P =Placebo BT = Behavioural Therapy WO = wash-out.
Half the patients will be randomized to each group.

Each block lasts 5 weeks. T6 to T7 will be 3 months to assess temporal stability of any gains
made by T6.

Language tests and psychoacoustic measures will be made at all 7 time points. MEG
assessment of MMN at 6 time points (T1-T6). fMRI assessment of MMN at 3 time points (T1-T3-
T6).

Recruitment/drop out

27 patients were recruited and 3 dropped out after the first timepoint (baseline). 24 patients

completed all 6 timepoints.

Primary outcome measure

This was the correlation between treatment type (donepezil, placebo and Earobics therapy)
and change in language function as assessed by performance on the Comprehensive
Aphasia Test (CAT).

Behavioural analysis at baseline

The main behavioural outcome measure was a compound score of speech comprehension
using the CAT. Interestingly, and unexpectedly, this was binomially distributed at the start of
the study (Figure 1: baseline comprehension score). We therefore split the patients into two

groups: 'severe' and 'moderate’. We used this subgrouping in the statistical tests below.
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Figure 1

Effect of donepezil versus placebo

Statistical analysis of the main outcome was performed using a 2x2x2 ANOVA. The two
within subject factors with two levels each were: drug (donepezil or placebo), and Earobics
(therapy block or rest block). The one between subject factor was severity (severe or

moderate).

There was a main effect of drug (p < 0.05) with an improvement of scores on a compound
measure of speech output (speaking) for the patients when on donepezil compared with
placebo. There was a trend towards an interaction with group (p = 0.1), that is, the more

severely affected patients improved more than the moderately affected patients.

Effect of Earobics therapy

There was a main effect of Earobics therapy (p < 0.05) with an improvement of scores on a
compound measure of speech comprehension (understanding what is being said) for the
patients when using Earobics compared with the rest blocks. There was a trend towards an
interaction with group (p = 0.1), that is, the more severely affected patients improved more

than the moderately affected patients.

There were no significant interactions between donepezil and Earobics therapy.



Secondary outcome measures

Therapy-induced differences in the task-dependent activity as measured using functional

imaging techniques (MEG and fMRI) in the patients groups.

These analyses are ongoing. A preliminary analysis in the severe patient group shows
changes in the connectivity of the auditory system induced by the Earobics therapy (Figure
2: PT = planum temporale; Al = primary auditory cortex; r.MGB = right medial geniculate

nucleus).

Figure 2

Severe patients: connectivity analysis of Severe patients: connectivity analysis of
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* Pre-therapy, while listening to speech in the fMRI scanner, the severely impaired patients showed significant
modulation of the connections in green (as judged by an analysis of connectivity: Bayesian Model Averaging).

* Post-therapy, two of these connections were significantly strengthened: the backwards connectionfrom Al to
MGB and the self-connection atthe level of MGB (dark green). The group average change in the distribution of
values for this connection is shown in the inset. Two connections were significantly reduced: the forward
connection from Al to PT, and the lateral connection betweenrightand left PT (lighter green arrows).

* This suggests that the effect of phonological therapy is primarily on the lower levels of the auditory system,
leading to smaller prediction errors being passed on (via forward and lateral connections) through to the higher
levels of the auditory system.

Safety

Adverse events

There were 2 adverse events reported in the study, both were of mild severity and resolved.
One (dizziness) was judged to be an adverse reaction as this occurred when the patient
switched to the higher dose of donepezil (from 5mg to 10mg). A ‘failure to escalate’ decision
was made and the patient was restated on the lower dose of donepezil: the symptom
improved. The second patient suffered from leg cramps while on the placebo. This adverse

event was graded as not related to the IMP.



Drug versus placebo side-effects (from case report form)

In the case report form, 18 symptoms were checked for at each time point (binary scoring
system, either present = 1 or absent = 0). A non-parametric test (Cochran Q) was used to
assess whether there was an increase in any symptom type with donepezil versus placebo.
There was a weak statistical trend for two symptoms being more common while patients
were on donepezil: dizziness (p = 0.1) and pruritis (p = 0.07). However, neither of these
symptoms were more common on donepezil when compared with baseline symptom reports

(first timepoint).
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