A Novel Method Assessing REM Sleep Without Atonia in Parkinson’s
Disease Using the Waveband, an At-Home EEG Sleep Monitoring Device
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Introduction
Background
Conventionally, diagnosis of RSWA or RBD reqguires in-clinic
. . . _ PSG including chin, arm, and leg EMG. While in conventional
) Trad|t|c>|ja| ~BD as;essment rehe; on detecting REM . PSG leg and chin EMG activity provided the most reliable
sleep W't.hOUt atonia (RSWA) using polysomnography . | sighals of muscle activity during REM, concurrent muscle
(PSG) with electromyography <EMG> eads, | 5o artifact on anterior EEG channels also revealed a strong
« Automated detection of muscle artifacts during REM ‘- signal.
sleep using an at-home EEG-based sleep monitor may g
enable identification of RSWA.,
 Because RBD often goes undiagnosed for many years, ——
early detection from accessible at-home measures is - 6065
essential for improving patient outcomes and for i ® @y o
stratifying early- vs late-stage PD patients in clinical |
frials. INn patients with RBD, conversion risk to neurodegenerative R = I A B A A
synucleinopathy (including PD) is 30% at 3 years and 66% e T T T T
at 7.5 years. Survival curve (adapted from Postuma et al, | | I
2015) above. Pora Just preceding 1oss of stonin i Leg and concurrent with Ghin aotiity, Figh-fretuency activity & seonin

frontal electrodes.

Methods

Longitudinal sleep EEG data was obtained from

patients with Parkinson’s disease who participated in
the CVN424-203 Phase Il study (n=30, 245 Examples of muscle artifacts during REM Procedure
Nights). This patient population has an elevated

Example data recorded using the Waveband from two participants diagnosed with RBD. During REM sleep, as

' ' ' ' classified by sleep staging algorithm, we identify RSWA featuring either tonic muscle artifact on EEG channels (top) ; ; .
Q_Clcenc_e |O:\lc_|:\li§\/\|/A Wlth 5 hat\”ng ta pt]l'OrEB?f d _ or clear evidence of movement artifact captured on both EEG and accelerometer channels (bottom). An RSWA_lndeX Was C@lCUlated based on AASM Crlterla'
'aggoAS'Si - dS leep Wtas AU OT‘a 'Cti y 1dentiied Using 136-0001 76 y/o male + F7-O1and F8-0O2 EEG were filtered to the 30-50 Hz band
an “Cleared sieep staging algorithm. (4th order Butterworth)
e | * Variance was computed in 3 s windows
ey study design elements: o _ . _ .
CETEVANCE | bouble-blind, 1 drug-to-placebo = CVNA24 or lacebeo i * For each contiguous REM period:
= ~15 sites in North America @) ilslgéiilmift ZZZZ . . . .
?????? = Duration: 8-week screening, 12-week treatment period, 4-week follow-up @ o F8-02 L Bage“ﬂe Varianceée was de'ﬁﬂed as the SOth perceﬂt”e
""""" = Overnight Recording Schedule: 3 consecutive nights prior to randomization, as Waveband at-home . .
wll 25 following Week 4 (VO4), Week 12 (VO6), and Week 13 (VO7) visits |~ SleepEEG e e The mean % of 3 s peHOdS that exceeded 4x baseline
Screening Treatment Period WaS COU nted
(D:-28 - D:O) (4 weeks) : . . (12 wees) O _ . . . .
sy F8-01 * The average % across all REM periods in a recording is the
702 RSWA index
H ' iran omization v{g‘l 444444 5 : ee N o eee ooooo ‘ v B | | | | .
0@ 10-0006 72 v/ female —or analysis purposes, all recordings with an RSWA index >2%
R N SO A RSWA positive were considered RSWA+. Performance was
Bl o 01 more reliable on nights with >1 hour of REM sleep and analysis
Z;iilszcc::he.mati; for Phase |l ;tudy. Ovemight.a.t—hom.e EEG was collected ih sets of three F8-02 WwWas fOCUS@d on thlS sy bset Of reco rdiﬂgs.
utive nights at baseline, across two visits during the treatment period, and during
follow up. F8-F7
F8-01
F7-02
Accel
X
y
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Waveband headband montage includes two frontal and two occipital contacts and is optimized
for sleep comfort.
R — X § A post-hoc median split on baseline RSWA index revealed lower MDS-UPDRS scores
~ : ] . . _ . _ :) .
= . The RSWA Index achieved reliable n th_e. RSWA negatyve ;ub group across Part |, ||,_a|j.o| 1] (d|ff_erenc_;es NOt
= ; serformance including: significant). These findings demonstrate the feasibility of estimating RSWA from scalp-
X ' : : . : : : : . :
O 010 i . . P L derived EMG activity and highlight its potential as a digital biomarker for early
p : « ° Slnogle-nlg.h.t ;Ia55|0|cat|on. sensitivity neurodegenerative change.
0 5 . 5 63%, specificity 74%, AUC O.75 10 .
S ; e Cross-night Reliability: ICC O.60 across 30 ‘ ‘
n : ! : Q
2 0.05 X i 2N Nights | O
g . X X e Stable Pheno’;yplng of RBD-: - o
A % SR S x X4 « 12/25 consistently RSWA- 0 RSWA =
X X X X X : X ) g %.% _ _ _ 8 Baseline RSWA+ n 0.5
000 IR R RN N _ « 4/25 likely undiagnosed RSWA (>80% & Baseline RSWA- 5
' ~ N A ~N AN A M SN N ~N N }
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MDS-UPDRS False Positive Rate
Left: ROC curve for recording-level RSWA classification, AUC=0.74. Right: Baseline MDS-UPDRS Scores split by RSWA+
status. Part | mean [se]; -2.4 [1.7], ns=16,13, p=.09; II: -2.5[2.3] p=14; lll: -O.5 [4.0], p=.45)
Discussion
This study found: )
 At-home EEG allows detection of muscle artifact indicative of RSWA. This RSWA index: CO“CIUSIO“S
* \Was associated with prior RBD diagnosis as well as baseline disease severity . ) i _ -
 Was consistent and potentially prognostic, with 4/24 non RBD patients showing reliable RSWA can be directly observed in high-frequency activity in
RSWA. both in-clinic PSG and ambulatory dry EEG.

« At-home sleep monitoring can be used for patient stratification and repeated measures can

. M S - A derived RSWA index was predictive of RBD status and was
improve sensitivity and specificity.

reliable across repeated measures from an at-home, reduced-

Hirnitations - | o - montage EEG device.
« Home-based EEG sleep monitoring allows decentralized and longitudinal monitoring of
RSWA, but scalp muscles may be less sensitive than muscles monitored on gold standard PSG - Post hoc subgroup analysis by RSWA status revealed baseline
(including chin and arm/leg channels). Future work must look at sensitivity and specificity differences in disease severity, which may inform response to
differences between EEG methods and PSG with EMG leads. treatment.

Future Directions:
« RSWA detection from sleep EEG may be useful for initial diagnosis, clinical trial enrichment, or
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