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Dear editor
A recent article by Gagliano et al emphasized the presence of sleep alterations in 
pediatric acute-onset neuropsychiatric syndrome (PANS), pointing out a sympto-
matic overlap with other sleep disorders of well-known immune-mediated patho-
genesis, such as narcolepsy and Kleine-Levin syndrome.1 While reading the article, 
I considered the potential role of orexin/hypocretin-system dysfunctionality in sleep 
disturbances for patients with PANS, alongside the development of other symptoms 
as part of this syndrome. Importantly, narcolepsy with cataplexy is caused by a loss 
of orexin-producing neurons in the hypothalamus, and orexin dysregulation has also 
been suggested to play a role in Kleine-Levin syndrome’s pathophysiology.2,3 

Further, narcolepsy and some neuropsychiatric disorders may share common fea-
tures, and, though exact mechanisms have yet to be identified, orexin deficiency has 
been proposed as a pathophysiological mechanism underlying these disorders.4 

Thus, due to the neuropsychiatric symptoms within PANS, orexin-system dysfunc-
tionality might plausibly play a role in this syndrome’s development.

The orexin system participates in regulating several physiological processes4 

that may be important in the context of PANS. These processes include wakeful-
ness, arousal, sleep/wake behavior, central motor control, cognitive processes, 
anxiety, reward, motivated behaviors, feeding, and involvement in the micturition 
reflex.4–8 In particular, obsessions and compulsive behaviors might be linked to the 
orexinergic system and its interactions with the dopaminergic system,8 while the 
presence of orexin cells in the lateral hypothalamus, which is a key site of food 
intake regulation,4 may relate to food restriction among patients with PANS. 
Considering Gagliano et al’s presentation of a putative dysfunctional model that 
explains the co-occurrence of sleep, cognitive, and motor symptoms in patients with 
PANS,1 the orexin system’s role could be emphasized within this symptom’s 
framework.

Given that orexin is a key component of the arousal system and considering the 
sleep-wakefulness arousal spectrum,5 its effects on all aspects across the spectrum 
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seem plausible. An optimal balance of arousal allows 
a person to be awake, alert, creative, and capable of sol-
ving problems.5 By contrast, as arousal diminishes, 
a person might experience not only inattentiveness and 
cognitive dysfunction (understimulation) but also exces-
sive daytime sleepiness. Increased arousal, meanwhile, 
may cause hypervigilance/insomnia, cognitive dysfunction 
(overstimulation), panic/fear, and hallucinations/ 
psychosis.5 Thus, the “brain fog” that Gagliano et al1 

described might indicate a dysfunction of the orexin sys-
tem that could manifest with symptoms across the arousal 
spectrum, affecting such domains as cognitive function, 
attention, alertness, and vigilance.

In the pathophysiology of movement disorders, that are 
frequently observed at disease onset in childhood narco-
lepy with cataplexy, rapid loss of orexin neurons may 
likely be involved, with possible involvement of secondary 
dopaminergic abnormalities.2 Given several motor deficits 
associated with the loss of orexins and proposing the 
orexin system’s orchestrating central motor control 
through homeostatic regulation,6 motor phenomena may 
also be conceptualized as a spectrum wherein the orexin 
system plays an important role. This conceptualization 
may help explain the “complex array of 'negative' (hypo-
tonia) and 'active' (ranging from perioral movements to 
dyskinetic-dystonic movements or stereotypies) motor dis-
turbances“ that Plazzi et al described among children who 
have narcolepsy with cataplexy.2 At the same time, it 
might also explain the observation by Gagliano et al 
regarding the high prevalence of periodic limb movement 
disorder (a hypo-dopaminergic condition) among patients 
with PANS who also exhibited motor and vocal tics (a 
hyper-dopaminergic condition).1

Taken together, orexin-system dysfunctionality, though 
not completely understood, can be suggested as an 

important factor in the pathophysiological mechanisms 
underlying PANS. Most, if not all, PANS symptoms 
could be proposed to stem from orexin-system dysfunc-
tionality, alongside the sleep alterations that Gagliano et al 
described. Therefore, within the conceptual framework 
useful for future empirical research,1 the orexin system 
could also be considered.
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The author reports no conflicts of interest in this 
communication.
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