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Overview |
Background Results
« Preliminary analyses demonstrated marked EEG based sleep state and epileptiform
« Sleep pathology is a common comorbidity in patients with Lennox-Gastaut syndrome @ QU ESTION %ﬁ INVESTIGATION v Y P o

A N A " differences between LGS participants and neurotypical controls. As expected, LGS participants
(LGS), and epileptic abnormalities (including interictal EEG abnormalities and (all but one) had characteristic EEG abnormalities of slow (1-2 Hz) spike-wave discharges,

electrographic seizures) are commonly activated in non-REM (NREM) sleep!. How does sleep differ between patients with Lennox-Gastaut syndrome (LGS) and Sleep, recorded in participant’s natural home environment with the Dreem 3S headband, demonstrated notable similarities and differences sporadic interictal discharges (IEDs), or seizures (including prolonged runs of GPFA) in NREM
« Sleep abnormalities have been implicated as contributors to seizure burden and may neurotypical siblings? between the two populations. sleep (Figure 2).

exacgrbate disease _cogworbiditiesz. In adult LGS patients, sleep disturbances may even « Sleep architecture also demonstrated marked differences. While total sleep time (TST) and
contribute to m.ofta"ty " e . : . sleep onset latency (SOL) were not significantly different between LGS and control
+ Sleep abnormalities are difficult to characterize in LGS patients due to the complexity of participants (Inset, panels 1 and 2), wake after sleep onset (WASO) time was significantly

obtaining in-lab polysomnographic data. Q\ RESU LTS higher for LGS participants (Inset, panel 3). Number of awakenings was higher in LGS

) Few.studies IS QR the LGS population= _using_brain activity derived §Ieep_ : participants, but notably not significant (Inset, panel 4). Overall sleep architecture was also
staging, and none have examined sleep over multiple nights or used neurotypical sibling

clearly different, with reduced REM duration in the LGS population (Inset, panel 5).

Total Sleep Time (TST Sleep Onset Lat SoL Wake After Sleep Onset (WASO Number of Awakeni ight Rapid Eye M t sleep (REM Number of Sleep Cycl
. ICDO'ntr?Irfcli'n have demonstrated disturbances in sleep cycles and reduced REM slee — Ims ;154) 1 — aeg;)z)éz ) 2 — (;] 225(7* ) 3 — emggf;j - 4 200 a —— Ovemenosozzz*( ) > — eez ozgge*s 6 * More apparent was that the distribution of sleep (which normally demonstrates 4-6 periodic
rior findings . Pcy P- R 200 ' 150 - G o S 1 ' cycles of lighter to deeper sleep punctuated with REM intervals) was severely altered in LGS
ob = t' 600 - S 150 - e participants (mean of 4.6+0.3 and 2.6+1.5 cycles in neurotypical and LGS participants,
Jec ive o 150 & 50 1 °u|_3 w B respectively, P<0.05) (Inset, panel 6). Examples of full night hypnograms are shown in Figure
Report preliminary findings from the HEADFIRST study, assessing feasibility of at-home . A Cohort L Cohort g 1001 ; Cohort § _- Cohort = Cohort S, - Cohort 3 (3A shows 2 control participants, while 3B shows 2 participants with LGS).
longitudinal sleep EEG recording in participants with LGS using the Dreem 3S headband". 2 i Control 3 1004 Control g Control Z, ; Control S, 1007 Control &w Control
: Bes | W es . Wes % 25 - I W es E | W Les § | W Les FIGURE 3 N
2007 50 - : 3 507 < 2 Sample hypnograms from control (A) and LGS participants (B).
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The HEADFIRST Study is an observational cohort study focused on the feasibility of caregivers Control LGS Control LGS Control LGS Control LGS Control LGS Control LGS - < > > > re—>
operating the Dreem 3S EEG Headband (D3S) (no technologist involved) to monitor sleep EEG ® ‘ L l im | i | m |,
in their children with developmental and epileptic encephalopathy. Sleep Parameters: TST — Total Sleep Time (minutes), SOL — Sleep Onset Latency (minutes), WASO — Wake After Sleep Onset (minutes), REM — Rapid Eye Movement Sleep stage = statlstlcally S|gn|f|cant at p<0.05
DREEM 3S HEADBAND o RTERE n =T
« D3S is an FDA 510(k) cleared dry EEG electrode recording device coupled with machine o o O 1 (] . 1 | B T e W | I B | | 2
learning (ML) sleep staging algorithms (Figure 1), intended for use by adult patients (without ¢ am— CONCLUSIONS o B B
;ecthh'?‘)btg';t Ptlécet:n_ent) to ?Opf'tlgggl'ss:;begsj:eci e onl device to abtain raw EEG data Neither Total Sleep Time nor Sleep Onset Latency was different between the populations. However, LGS participants had significantly greater Wake After Sleep Onset and slightly greater (though not significant) number of =
* 1N this stuay IUIs being used orr- r rcn u y devi In raw - ' : : ' = ' e : i i o= ' nif UCBposters.com/AES2024 " IN 4 (TR i T e El
This report is focused on participants with LGS. awakenings. Marked differences were noted in the amount of REM (with LGS participants having significantly less REM minutes) and sleep cycling patterns (with LGS participants having significantly fewer complete sleep cycles). e S| N__l.___\l _1 ) _[ _1| __'[ﬂ_ i _ | ) 111, lﬂ__l_ a8 l I HJ.
STUDY PARTICIPANTS " | ey —
« Study participants had a diagnosis of LGS AND [either 2+ seizures per week or diagnosis of _ . : —
global developmental delay requiring 24-hour care]. Demographic details are in Table 1.
« Controls were neurotypical siblings of study participants with LGS, ages 5-18, without FIGURE 1 FIGURE 2 ;
neurological diagnoses, on psychoactive treatment, sleep disorders, or developmental delay. The Dreem 3S Headband utilizes dry EEG electrodes and accelerometer data to capture brain and Typical EEG abnormalities seen in LGS patients, including slow spike-and-wave (panel A) and Conclusions
’ RecrUI_tment was perf_ormed through a partn?rShlp with the LGS FOUI’Tdatlon movement aCtiVity Without teChnOIOQiSt Setup. Raw EEG and accelerometry data iS Wire|e55|y transmitted GPFAlseiZureS (panel B). e LGS patients have Signiﬁcant disturbances in S|eep architecture, in addition to known
) gg;i?b';’eers were required to provide consent; study participants provided assent where to Beacon servers, and automatically sleep staged in near real-time. It is designed for patient use at epileptic activity in NREM sleep.
. Caretakers placed and operated the D35 on their children (with LGS and any enrolled home and is FDA 510(k) cleared for the evaluation of disturbed sleep in adult patients. A » Total sleep time is similar between groups, but LGS participants awoke for more
. o : . o ) : . . ) 1 Hz sharp-slow minutes than neurotypical controls.
neurotypical siblings) with minimal training and without intervention of medically trained staff. £7-01 | duri _ _ _ _
« Caregivers were asked to operate the D3S overnight for 5 consecutive nights to obtain EEG ﬁl):{rgtl\)/les);:: s ) Ovi_ra_ll slciep;r?rchlteiturle was disturbed, with markedly fewer sleep cycles seen in LGS
data on their children, followed by a 2-night break, and then again for 5 consecutive nights P peldid]pElnes niln ceiniteli:
(10 nights over a 2-week period). F8-02 » LGS participants had a ma_rked reduction in REM sleep relative to sibling controls, which
- Automated sleep staging, raw EEG from the D3S montage, daily sleep/seizure diaries, and has been previously described.
parent reported symptom scales (including PROMIS Parent reported sleep impairment . F8-F7 Normal sleep « Intra-individual variability was high for both controls and LGS participants. WASO effect
questionnaire) were collected. Statistical comparisons were performed using Welch'’s t-test of EEG Senso IS AUd 10 architecture for state could have been missed with one night of recording.
populations with unequal variance. No correction for multiple comparisons was made in this 4 EEG sensors: D Bone conduction F8-01 (sleep spindle). - We hypothesize (although have not yet investigated) that nocturnal epileptic events
preliminary report. A Frontal: F7 / F8 speaker for audio (such as seizures), medication effects (particularly sedating medications that disrupt
« All study procedures were approved by WCG IRB (study #1370502) _ normal sleep cycling), and disease impacts on the deep frontal, temporal, and
B Ground: FP2 output F7-02 : : .
C Occibit ' 01/ 02 hypothalamic circuits underpinning sleep physiology are major contributors to sleep
ccipital athology in LGS patients.
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Participants 9/10 9/9 18/19 E Measures F Power button: on o1 M W < n,nwmwva. \J f U ' fast activity (GPFA) 1. Halasz, P. Sleep and epilepsy. in Handbook of Clinical Neurology vol. 107 305-322 (Elsevier, 2012).
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Total Sleep Time n=9, mu=479.51, std=93.31, iistd=51.6 n=9, mu=456.6, std=41.96, iistd=63.21 0.52 (C) - ' ! i
Wake After Sleep Onset n=9, mu= 51.71, std=24.66, iistd=26.48  n=9, mu= 21.01, std=10.2, iistd=12.4  0.0057 F7-02 MW WWM
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Sleep Onset Latency n=9, mu= 18.34, std=13.85, iistd= 7.38  n=9, mu= 25.44, std=14.55, iistd=21.04 0.31 ,L y; [w] E:qoari‘fL;f:::;i;‘;’*fé2273)
NUMBER_AWAKENINGS n=9, mu= 27.81, std=12.64, iistd= 8.29  n=9, mu= 19.91, std= 6.22, iistd= 5.33 0.12 _ _ _ _
REM_MINUTES n=9, mu= 56.77, std=56.39, iistd=18.07  n=9, mu=104.34, std=15.27, iistd=30.16  0.037 ﬁ',’;eifj'é'.fs'f"&'\’,sﬁ:Xﬁ'eéicﬁﬁ'.l :r“gf:('),’";:zt:"‘g
SLEEP_CYCLES n=9, mu= 2.63, std=1.52, iistd= 0.64 n=9, mu= 4.65, std= 0.33, iistd=0.96  0.0039 Abbreviations: GPFA — Generalized Paroxysmal Fast Activity, LGS — Lennox-Gastaut Syndrome, NREM — Non-REM sleep state (includes stages 1, 2, and slow-wave

Abbreviations: n = number of subjects:; mu = mean value across subjects; std = standard deviation; iistd = intra individual sleep), REM — Rapid Eye Movement sleep state, SOL — Sleep Onset Latency (minutes), TST — Total Sleep Time (minutes) , WASO — Wake After Sleep Onset (minutes).

standard deviation (mean of per-subject standard deviations)
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