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ABSTRACT

Nocturnal agitation in Lewy body dementia is a poorly defined syndrome arising from prolonged wakefulness, rapid
eye movement sleep behavior disorder, hallucinations, cognitive fluctuation, pain, autonomic symptoms, sleep-
disordered breathing, circadian disruption, medication effects, or superimposed delirium. This heterogeneity makes
nonspecific sedation potentially hazardous. Dual orexin receptor antagonists reduce wake-promoting orexin signaling
without directly enhancing gamma-aminobutyric acid transmission and therefore offer a biologically plausible
treatment for an agitated-wake phenotype. This review evaluates the mechanistic rationale, clinical evidence, LBD-
specific safety concerns, and trial-design requirements. Direct evidence is limited to a small uncontrolled study of
lemborexant in 13 patients with dementia with Lewy bodies, which found no significant change in actigraphic sleep,
rapid eye movement sleep behavior symptoms, or cognition. Randomized trials in Alzheimer dementia demonstrate
that suvorexant can increase total sleep time and that lemborexant can improve selected rest-activity measures, but
these findings do not establish efficacy for nocturnal agitation or safety in a synucleinopathy population. The principal
risks in Lewy body dementia include next-day somnolence, falls, orthostatic symptoms, worsening cognitive
fluctuation, hallucination-like experiences, and dream enactment. A definitive trial should enroll patients only after
structured nocturnal phenotyping, use caregiver-verified minutes of agitated wakefulness corroborated by actigraphy

as the primary endpoint, and require benefit without deterioration in prespecified neurological and functional safety
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domains. Dual orexin receptor antagonists should currently be considered investigational for nocturnal agitation in
Lewy body dementia, with future use guided by phenotype rather than by insomnia symptoms alone.

Categories: Neurology, Geriatrics, Therapeutics

Keywords: Lewy body dementia; Nocturnal agitation; Orexin antagonists; Insomnia; REM sleep behavior disorder;
Actigraphy; Neuropsychiatric symptoms

INTRODUCTION

Lewy body dementia (LBD) includes dementia with Lewy bodies (DLB) and Parkinson disease dementia (PDD). The
two diagnoses are separated clinically by the timing of dementia relative to parkinsonism, but both are
synucleinopathies characterized by overlapping cognitive, neuropsychiatric, motor, autonomic, and sleep
manifestations [1,2]. Treatment is unusually complex because cognitive fluctuation, recurrent visual hallucinations,
parkinsonism, autonomic failure, and marked sensitivity to centrally acting medication may coexist in the same patient
[1-3].

Nocturnal agitation is not a single sleep disorder. It is a practical clinical label for disruptive motor activity, calling
out, wandering, fear, resistance to care, or aggression during the intended sleep period. Consensus descriptions of
agitation emphasize excessive motor or verbal behavior associated with emotional distress, while classic dementia
literature also recognizes that the same outward behavior may have different biological and environmental causes
[4,5]. In LBD, the differential diagnosis includes sleep-maintenance insomnia, rapid eye movement (REM) sleep
behavior disorder (RBD), hallucinations, delirium, pain, nocturia, constipation, orthostatic symptoms, sleep-
disordered breathing, restless legs symptoms, medication effects, and circadian fragmentation.

Sleep disturbances are highly prevalent across the LBD spectrum and frequently overlap. Systematic and mechanistic
reviews describe insomnia, excessive daytime sleepiness, RBD, fragmented sleep, sleep-disordered breathing, and
impaired circadian organization [6,7]. Objective comparisons also suggest that DLB is associated with greater
nocturnal movement and daytime sleepiness than Alzheimer disease [8]. These problems increase caregiver burden,
worsen daytime function, and may accelerate institutional placement. Yet the evidence base for pharmacologic
treatment remains limited, and a hypnotic that increases sleep duration may still be clinically unsuccessful if it leaves
distressing agitation, dream enactment, falls, or caregiver disruption unchanged.

Dual orexin receptor antagonists (DORAS) suppress wake-promoting signaling through orexin-1 and orexin-2
receptors rather than producing broad gamma-aminobutyric acid-mediated inhibition. This mechanism has generated
interest in dementia-related insomnia. The purpose of this narrative review is to assess whether DORAS have a credible
role in LBD nocturnal agitation, distinguish the phenotype most likely to benefit, summarize direct and indirect clinical
evidence, define LBD-specific risks, and propose a trial framework capable of producing clinically meaningful
evidence.

REVIEW

Search strategy and scope

A focused narrative search of PubMed/MEDLINE and ClinicalTrials.gov was conducted through July 12, 2026.

Search terms combined “Lewy body dementia,” “dementia with Lewy bodies,” “Parkinson disease dementia,”
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99 < 99 ¢C:

suvorexant,” “lemborexant,” “daridorexant,” “insomnia,

99 ¢

“orexin, nocturnal agitation,” and “REM sleep behavior
disorder.” Priority was given to diagnostic consensus statements, systematic reviews, randomized trials, and LBD-
specific clinical studies. The aim was critical clinical synthesis and development of a testable trial framework. One
small uncontrolled DLB study of lemborexant was identified, and no completed randomized trial specifically targeting
nocturnal agitation in LBD was found.

Phenotyping nocturnal agitation

The first therapeutic decision is diagnostic rather than pharmacologic. Persistent wakefulness after sleep onset,
accompanied by calling out, wandering, repeated reassurance seeking, or resistance to care, is the phenotype most
directly aligned with orexin antagonism. By contrast, forceful limb movements, punching, kicking, or vocalization
during vivid dreams suggest RBD; fearful interaction with formed images suggests hallucinations; and abrupt new
nighttime disturbance should trigger evaluation for delirium, infection, pain, urinary retention, constipation, or
medication toxicity. Table 1 summarizes a practical phenotype-first assessment.

Because patients with LBD often have impaired recall and fluctuating insight, caregiver observation is essential. A
time-stamped event diary should document sleep opportunity, apparent wakefulness, the exact behavior, suspected
triggers, caregiver intervention, and next-day consequences. Actigraphy can corroborate movement and rest-activity
timing but cannot distinguish wakefulness from quiet hallucination or confirm REM sleep without atonia.
Polysomnography is most valuable when RBD, sleep apnea, periodic limb movements, or diagnostically important

nocturnal events remain uncertain.

Table 1: Phenotype-first assessment of nocturnal agitation in Lewy body dementia

Dominant phenotype Clinical clues Minimum confirmation Implication for DORA use
Long awake periods — . .
Agitated wakefulness / after sleep onset; Time-stamped caregiver diary Most biologically plausible target

plus actigraphy; review sleep

_sleep-m_alntenance calling out, Wande_rlng, opportunity and daytime after reversible causes are
insomnia repeated care seeking, naboin addressed [4-8]

or resistance ppIng

Dream enactment,

. punching, kicking, Collateral history and validated Not an insomnia surrogate;
REM sleep behavior .2 ) : .
- vocalization, or bed- RBD screen; polysomnography requires environmental safety and

disorder A : L .

partner injury; often when feasible explicit stopping rules

later in the night
Fearful interaction with

Halucinations o formed images or | e eicaion | et thecrivr and can woren
cognitive fluctuation marked variation in review. and deliri)l/jm screen daytime function

attention and arousal '

Pain, nocturia,
Medical or ?g\?;r“%arti:qo;‘ drﬁgggg‘n Focused examination and Treat the trigger before any
environmental trigger ! Y ' | targeted investigation hypnotic trial

or abrupt change from
baseline

Frequent daytime sleep,
weak day-night
Circadian fragmentation distinction, or
prolonged evening
inactivity

DORA: dual orexin receptor antagonist; RBD: REM sleep behavior disorder.

Prioritize circadian and behavioral
intervention; drug effect may be
nonspecific

Seven- to 14-day rest-activity
record and light/activity history
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Biological rationale for orexin antagonism

Orexin-A and orexin-B neurons in the lateral hypothalamus stabilize wakefulness and coordinate monoaminergic,
cholinergic, autonomic, reward, and stress networks. DORAS reduce this wake drive through combined orexin-1 and
orexin-2 receptor blockade. In a patient whose agitation is sustained by long nocturnal wake bouts, treatment could
shorten wake after sleep onset, reduce opportunities for misperception or wandering, and decrease repeated caregiver
intervention.

However, LBD does not appear to represent a simple state of orexin excess. Postmortem work has shown reduced
hypocretin immunoreactivity in DLB, while cerebrospinal fluid studies have reported altered or subgroup-dependent
orexin relationships [9,10]. Plasma orexin-A has been reported as elevated in prodromal LBD and associated with
core clinical features, whereas cerebrospinal fluid orexin-A has correlated with RBD severity in DLB [11,12]. These
apparently discordant observations may reflect regional neuronal loss, compensatory signaling, disease-stage effects,
and unstable state regulation rather than a uniform directional abnormality. The translational implication is precision:
orexin blockade may benefit persistent wakefulness but may worsen hypoarousal, daytime sleepiness, postural

instability, or REM-related motor behavior. Figure 1 illustrates this phenotype-dependent model.

Phenotype-Guided Mechanistic Framework for Dual Orexin Receptor
Antagonists in Lewy Body Dementia

Benefit is plausible only when persistent wakefulness, rather than parasomnia or another trigger, drives the behavior

1 NOCTURNAL PHENOTYPE 2 PHARMACOLOGIC TARGET 3 CLINICAL CONSEQUENCE
@ = @ =
Agitated wakefulness Potential benefit
Long wake bouts after sleep onset Fewer pro_longed wake .bouts
Calling out, wandering, resistance Less agutatec‘l-wake time
Lower caregiver burden
& ®) \
LOW-DOSE DORA
( ) a )
Competing sleep phenotype OX1R and OX2R blockade Potential harm
Dream enactment / REM sleep Daytime somnolence or falls
behavior disorder Reduces wake-promoting Worsened fluctuation or hallucinations
Circadian fragmentation orexin signaling Dream enactment
L >/ - —
I B\ f =)\
Alternative nocturnal trigger Neutral or misleading result
Hallucinations, delirium, or pain More sleep without less agitation
Urinary, bowel, or respiratory arousal No meaningful functional gain
& =/ \& J

Decision rule: phenotype first, drug second. Increased sleep duration alone is not a clinically sufficient outcome. I

Figure 1: Phenotype-guided mechanistic framework. Orexin antagonism is most plausible when persistent
wakefulness drives the behavior. The same intervention may be neutral or harmful when RBD, hallucinations,
delirium, pain, or baseline hypoarousal predominates. Conceptual synthesis based on current LBD and orexin
literature [1,3,6-12]. DORA: dual orexin receptor antagonist; LBD: Lewy body dementia; OX1R/OX2R: orexin-
1/orexin-2 receptors; REM: rapid eye movement; RBD: REM sleep behavior disorder.

Current clinical evidence

The first direct clinical evidence in DLB was reported in 2026. Inagawa and colleagues administered lemborexant 5
mg to 13 patients with probable DLB and insomnia in a single-center before-and-after study [13]. Seven-day
actigraphy and cognitive and sleep questionnaires showed no statistically significant changes in total sleep time, sleep
efficiency, wake after sleep onset, number of awakenings, RBD screening score, or cognition. The absence of detected
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deterioration is reassuring only in a limited sense. The study had no placebo group, was underpowered for modest
benefit or uncommon harm, and used actigraphy, which cannot identify REM sleep without atonia. It therefore
provides neither a reliable efficacy estimate nor definitive safety evidence for nocturnal agitation.

Indirect evidence comes primarily from Alzheimer dementia. In a four-week randomized trial of 285 participants with
probable Alzheimer dementia and insomnia, suvorexant increased polysomnographic total sleep time by
approximately 28 minutes more than placebo; somnolence occurred more often with active treatment [14]. In a phase
2 randomized dose-ranging trial involving 62 participants with Alzheimer dementia and irregular sleep-wake rhythm
disorder, lemborexant improved selected actigraphic measures of nighttime rest and day-night rhythmicity without
detected cognitive worsening [15]. These studies establish that orexin antagonism can modify sleep in dementia, but
neither trial enrolled a representative synucleinopathy population or used nocturnal agitation as the primary clinical
outcome.

In adults with insomnia, network meta-analysis supports short-term efficacy of DORAs for sleep initiation and
maintenance [16]. Meta-analytic safety data identify somnolence and narcolepsy-like symptoms as class-relevant
signals [17], while phase 3 daridorexant trials demonstrate improvement in nighttime sleep and daytime functioning
in general insomnia populations [18]. Translation to LBD remains uncertain because patients with LBD are older,
more likely to have autonomic dysfunction, gait impairment, cognitive fluctuation, hallucinations, RBD, and

polypharmacy, and are commonly excluded from pivotal insomnia trials. Table 2 summarizes the evidence and its

limitations.

Table 2: Clinical evidence relevant to dual orexin receptor antagonists in dementia and insomnia

Study Population and design Main finding Interpretation for LBD nocturnal agitation
Inagawa et éngétingg\;gQa%Og?:Ie- .NO S|tgn|flct?_nt (lzhange Direct but very low-certainty evidence; no efficacy
al., 2026 ' g In actigrapnic sieep, estimate and inadequate power for uncommon
uncontrolled before-and-after RBD questionnaire
[13] L harms
study score, or cognition
Suvorexant increased
Herring et 285 pgrticipants Wi_th probable | total sleep t_ime by _ _ _ _
al.. 2020 Alzheln_qer dementia and about 28 minutes Suppo_rts _sleep-malntenance efficacy in dementia,
[1“‘1] insomnia; four-week versus placebo; not agitation efficacy or LBD safety
randomized trial somnolence was more
frequent
Lemborexant
Moline et 62 parti_cipantg with Alzheimer improved_ selected o _
al. 2021 dementia and irregular sleep- act!g_raphlc rest- Supports a (_:lrcadlan/sleep signal, but not
[1'5‘)] wake rhythm; phase 2 dose- activity measures transferability to synucleinopathy
ranging trial without detected
cognitive worsening
Class efficacy for
General ) _ slee_zp initiation or
insomnia Randoml_zed trials a_nd meta- maintenance; Useful for mechanism and dose selection, but
evidence gnalyse:s in adults with somnolence gnd external validity to LBD is limited ’
[16-18] insomnia narcolepsy-like )
symptoms remain
relevant

DLB: dementia with Lewy bodies; LBD: Lewy body dementia; RBD: REM sleep behavior disorder.
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Safety considerations and treatment context

The central safety question is whether reduced nighttime wakefulness is purchased at the cost of daytime dysfunction.
Even mild residual sleepiness may worsen freezing, postural instability, orthostatic intolerance, attention, and
dependence in activities of daily living. DORAs can also produce abnormal dreams, sleep paralysis, hallucination-like
experiences, and complex sleep behaviors. A case report described suvorexant-associated dream enactment in
Parkinson disease, highlighting a risk that is particularly relevant to synucleinopathy [19].

RBD requires explicit management rather than being treated as a surrogate for insomnia. Current clinical guidance
prioritizes environmental safety, removal of dangerous objects, and individualized pharmacologic treatment when
needed [20]. Excluding all patients with probable RBD would make an LBD trial poorly representative, but failing to
stratify and monitor RBD would be unsafe. Baseline dream enactment frequency, bed-partner injury, bedroom safety,
and rapid worsening after treatment should therefore be prespecified.

Before considering any hypnotic, clinicians should address reversible causes and optimize established LBD care.
Medication review should identify anticholinergics, activating agents, evening dopaminergic dosing, sedative
stacking, and drugs that worsen orthostasis. Evidence for pharmacologic management of LBD remains limited, and
susceptibility to adverse effects is high [21]. Nonpharmacologic measures, including a stable sleep-wake schedule,
daytime activity, reduction of excessive napping, environmental cues, and appropriately timed bright-light exposure,
may improve rest-activity organization and behavior in dementia [22]. A DORA should not substitute for this
assessment.

Proposed clinical trial framework

A clinically credible proof-of-concept study should be multicenter, randomized, double-blind, placebo-controlled, and
short in duration. Eligible participants would have probable DLB or PDD, recurrent caregiver-observed nocturnal
agitation on at least three nights per week, stable background medication, and a dominant agitated-wake phenotype
after reversible causes are addressed. A 14-day run-in with actigraphy and an event diary would establish baseline
frequency, confirm adequate sleep opportunity, and identify RBD, apnea, circadian reversal, pain, delirium, or
medication-related disturbance.

Participants should be randomized 1:1 to one low-dose DORA or matched placebo for four weeks, with no forced
titration. Randomization should be stratified by diagnosis, site, and probable RBD. The primary endpoint should be
change in nightly minutes of caregiver-verified agitated wakefulness corroborated by actigraphy, rather than total
sleep time alone. Actigraphy has demonstrated utility for tracking agitation-related activity and treatment response in
dementia, although interpretation must remain linked to observed behavior [23]. Secondary outcomes should include
wake after sleep onset, total sleep time, the Sleep Disorder Inventory, caregiver distress, global clinical change, and
the Neuropsychiatric Inventory [24,25].

Efficacy must be coupled to a prespecified safety gate. A participant should be considered a responder only if agitated-
wake time decreases by a clinically meaningful margin, such as at least 30%, without clinically important worsening
in falls, orthostatic symptoms, daytime sleepiness, cognitive fluctuation, hallucinations, dream enactment, or treatment
discontinuation. Figure 2 and Table 3 summarize the proposed design. This composite interpretation prevents a

misleading conclusion in which improved sleep metrics obscure neurological or functional harm.
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Randomized Proof-of-Concept Trial for Nocturnal Agitation in Lewy Body Dementia

Multicenter | double-blind | placebo-controlled | parallel-group | four-week treatment

Probable DLB or PDD
Agitation 23 nights/week
Stable medication

ELIGIBILITY

LEDAVAUICIN RANDOMIZE 1:1
Actigraphy + diary
Screen RBD and apnea
Treat reversible causes

Stratify by diagnosis,
site, and probable RBD

TREATMENT

Low-dose DORA
versus placebo
for four weeks

WEEK 4

Agitated-wake time
Sleep continuity
Caregiver outcomes
Safety review

caregiver-verified agitated wakefulness

PRIMARY EFFICACY KEY SECONDARY OUTCOMES
Change in nightly minutes of
Sleep Disorder Inventory and NPI

corroborated by actigraphy Caregiver distress and global change

Wake after sleep onset and total sleep time

PRESPECIFIED SAFETY GATE

Falls and orthostasis
Daytime sleepiness
Fluctuation or hallucinations
Dream or

[ Responder: at least 30% less agitated-wake time and no clinically important worsening in any safety-gate domain ]

Figure 2: Proposed randomized proof-of-concept trial. The design prioritizes phenotype enrichment, a caregiver-
verified behavioral endpoint, objective corroboration, and a prespecified neurological safety gate [13-15,23-25]. DLB:

dementia with Lewy bodies; DORA: dual orexin receptor antagonist; NPI: Neuropsychiatric Inventory; PDD:

Parkinson disease dementia; RBD: REM sleep behavior disorder.

Table 3: Recommended specifications for a proof-of-concept trial

sleep, medical, environmental, and medication phenotyping

Domain Recommended specification Rationale
Probable DLB or PDD; recurrent caregiver-observed . L .
Population agitation during intended sleep; stable background Enrl_cr_les for the clinical problem while
o ’ retaining the LBD spectrum
medication
. Fourteen days of actigraphy and event diary plus structured Separates ag_ltated vyakefulness from RBD,
Run-in delirium, pain, respiratory arousal, and

circadian fragmentation

Intervention

One low-dose DORA versus matched placebo for four
weeks; no forced titration

Limits exposure in a neurologically
vulnerable population and preserves
interpretability

Primary Change in nightly minutes of caregiver-verified agitated Measures the behavior that matters rather
endpoint wakefulness corroborated by actigraphy than sleep duration alone [23]
Secondary Wake after sleep onset, total sleep time, Sleep Disorder Captures sleep continuity, behavioral burden,
endpoints Inventory, caregiver distress, global change, and NPI and patient-caregiver relevance [24,25]

Falls, orthostasis, daytime sleepiness, fluctuation, Requires benefit without neurological or
Safety gate h o - Lo .

allucinations, dream enactment, and discontinuation functional cost

Responder At least 30% reduction in agitated-wake time with no Prevents improved sleep metrics from
definition clinically important safety-gate worsening obscuring clinically meaningful harm

DLB: dementia with Lewy bodies; DORA: dual orexin receptor antagonist; LBD: Lewy body dementia; NPI:

Neuropsychiatric Inventory; PDD: Parkinson disease dementia; RBD: REM sleep behavior disorder.
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DISCUSSION

The current evidence supports biological plausibility but not clinical adoption. DORAs differ mechanistically from
benzodiazepines and nonbenzodiazepine hypnotics, and their ability to reduce wake after sleep onset may be
advantageous when prolonged wakefulness is the proximal driver of agitation. Nevertheless, the direct DLB evidence
is limited to an uncontrolled sample of 13 patients with no significant efficacy signal [13]. Alzheimer dementia trials
are informative about sleep physiology but cannot resolve the central LBD question: whether less wakefulness
produces less distressing behavior without worsening daytime alertness, gait, hallucinations, fluctuation, or RBD
[14,15].

The term “nocturnal agitation” itself creates a major methodological challenge. It can aggregate several conditions
with opposing treatment requirements. Orexin antagonism may be rational for agitated wakefulness, neutral for a
behavior driven by pain or nocturia, and potentially harmful when dream enactment or baseline hypoarousal
predominates. Phenotype enrichment is therefore not an optional refinement; it is necessary to avoid a false-negative
trial caused by mechanistic heterogeneity and a false-positive trial driven by sleep duration rather than meaningful
clinical benefit.

The proposed outcome strategy also addresses the limitations of conventional sleep endpoints. Polysomnography and
actigraphy can quantify sleep continuity, but they do not fully capture fear, resistance, caregiver disruption, injury
risk, or the functional consequences of next-day sedation. A caregiver-verified behavioral endpoint, objectively
corroborated where possible and paired with a neurological safety gate, is more aligned with the treatment goal. Such
an endpoint will require validation, standardized caregiver training, and blinded adjudication of ambiguous events.
This review has limitations. The search was narrative rather than systematic, the direct LBD literature is extremely
small, and no head-to-head data identify the optimal DORA, dose, or treatment duration. Pharmacokinetic differences
among suvorexant, lemborexant, and daridorexant may matter in an older population with frailty and polypharmacy,
but comparative inference is premature. The proposed 30% responder threshold is clinically intuitive rather than
validated. Future research should first establish feasibility, event classification reliability, and short-term safety before

attempting larger comparative-effectiveness or pragmatic trials.

CONCLUSIONS

Dual orexin receptor antagonists are credible candidates for a narrowly defined agitated-wake phenotype in Lewy
body dementia, but the available evidence is insufficient to support routine treatment of nocturnal agitation. The
outward behavior must first be separated from rapid eye movement sleep behavior disorder, hallucinations, delirium,
pain, autonomic symptoms, respiratory arousal, medication effects, and circadian disruption.

The next step should be a short, low-dose, placebo-controlled trial built around structured phenotyping and a safety-
gated behavioral outcome. A clinically meaningful positive result must demonstrate less caregiver-verified agitated
wakefulness without worsening alertness, falls, orthostasis, cognitive fluctuation, hallucinations, dream enactment, or
daily function. Until such evidence is available, use should remain individualized, cautious, and explicitly

experimental.
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