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Cumulus Real-World Neurophysiology and Cognitive Testing Platform This study focuses on novel tasks recently

added to the Cognition domain of the platform.
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Secure automatic upload and QC.  Results available in moments, enabling remote monitoring I ° o
: L : « Suitable for detecting change over time
Real-time dashboard monitoring of decentralized J J
and home-based data collection. 2161 776 1/62 100.00
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Introduction Cognitive Test Battery Research Questions
« Detecting cognitive change over timeis o - Digital cognitive biomarkers hold promise: Cumulus developed 4 new repeatable tasks Ql: Can the novel tests detect the effect of a Q2: How strong are practice effects?
critical outcome measure for the “burst” testing at critical timepoints can pharmacological intervention which we

Tasks targeted four cognitive functions affected Each test is administered several times in

success/failure of compounds that target potentially reduce within-subject noise [2] . : : expect to impact cognition — and the return , , ,
, , . _ _ early in the AD continuum (visuals above): relatively quick succession, over the course of
Alzheimer's Disease (AD) - Automated administration and scoring , to normal? , o ,
, o - Double-Take, an N-back working memory test intoxication and return to sobriety.
. Current gold-standard tools (ADAS-Cog, iImproves reliability ) L . ,
, L . . , « Memory Match, a paired episodic memory test We administer alcohol to achieve a BAC% . , ,
CDR-SB, MoCA, etc.) are very insensitive in - Many such digital cognitive testing tools : , . , , : . We also administer three practice sessions of
early disease, and non-repeatable exist, but few have been validated with * Rapid Response, a simple reaction time test equivalent to just above the UK drink=driving every task before the first testing da
Veryylong anoll large-N ClinFi)caI trials are resp’ect to the ability to detect change over + Symbol Swap, a digit-symbol substitution task limit (targeting 0.08-0.1 peak BAC%). ' o
, : : : : : DSST : :
required to overcome measurement noise time (i.e,, due to an intervention) [3] ( ) BAC% measured via breathalyser and visual
and practice effects on existing tools [1] analogue scale of subjective intoxication.
Methods & Results Ql: Can the novel tests detect the effect of a pharmacological intervention which we expect to impact cognition — and the return to normal?
- N = 30 healthy younger adult participants (mean 23yrs)
* Placebo (oronge Juice with vodka mist on the top) Vs, Perceived and measured intoxication Task performance over time, on alcohol and placebo days
alcohol (vodka with orange juice mixer) counterbalanced
2+ weeks apart
. o . BAC and VAS Symbol Swap Total Success Memory Match Total Correct Rapid Response Mean Reaction Time (ms) Double Take (N=2) Accuracy in Matched Trials
« Top-up dose was required on 73% of alcohol sessions due -®- BAC-alcohol vAs-alcohol
. . 4l BAC No-alcohol VAS No-alcohol -@- No-alcohol -@- Alcohol -@- No-alcohol -@- Alcohol — -@®- No-alcohol -@- Alcohol é -@- No-alcohol -@- Alcohol
to systematic overestimates from BAC calculator used 100 i 2 = i
Short battery administered 8x: 0 o : . I = £ i £<0.001 5 . -
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Study protocol © " " "
Minutes after final dose
50 o o A'°°h°' o. on © Modelling the effect of alcohol on performance: We used a Q2: How strong are practice effects?
4 . linear mixed model with fixed effects of Age, Sex and Day .
o BAC% measures confirm that the target dose (i.e., chronological session order — to test for longer term Three sesspns of .every tq.sk performed at home:
Qs PR - ” v was reached, on averog.e.. Note tho’f the BA.‘C/O oractice effects) and a random effect of Participant. Assessed usm.g Wllc:o.xon signed-rank test between
3sessions athome medsurem.enl: after the |n|t|.0|I dos.e 's Invalid Performance plots above show t values for significant each sequential session. o
o due to proximity to alcohol ingestion. effects of alcohol by timepoint (p values Holm-Bonferroni g I.Eor Symbol Swap (DSST), ther.e was a S|gn|f|$:cmt
P00 ® Oud O Ox @ corrected). On Double-Take, the accuracy measure on improvement If)etween practice 1 and proctl.ce 2 .
Placebo « No other practice effects were observed during this phase

“match” trials at 2-back difficulty was not significantly

affected by alcohol, though overall accuracy at 2-back
@ Short battery @ Full battery Was (t =-2947;p = 0.026).

« The linear mixed model used on testing day data detected
an effect of Day (i.e., a long term practice effect) on

Symbol Swap (DSST
BAC = Blood alcohol concentration % assessed by breathalyser Y p ( )

o

Conclusions
« Subtle changes in cognition can be difficult to measure « Numerous repetition of tests is possible with minimal References
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