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Place where the work was performed: National Reference Center for Kleine-Levin syndrome, Sleep Disorders Unit, Pitie-Salpetriere University Hospital (APHP-Sorbonne), Paris, France Click here to access/download;Manuscript;response.docx syndrome (KLS) results from an instability between GABA and glutamate transmissions during neurodevelopment. [START_REF] Ortega-Albás | GABA and glutamate[END_REF] Although interesting, this hypothesis is speculative, as it can hardly be tested, neglects some opposed evidences and may seem too holistic for such a rare disorder. Indeed, GABA and glutamate represent 80% of synaptic brain transmission. Consequently, they are not restricted to the functions (sleep, behavior, cognition, mood) specifically altered during KLS episodes, but are involved in hundreds of different functions, including for example synaptic stability (resulting in seizures, which are notably absent in KLS, when affected). Plus, it may seems oversimplistic to attribute the "positive" (hypersexuality, megaphagia, hallucinations or end-episode insomnia) KLS symptoms to increased glutamate stimulation (or impaired GABA inhibition) and the "negative" (apathy, derealization, hypersomnia, cognitive impairment) symptoms to increased GABA inhibition (or decreased glutamate inhibition), as double GABA inhibition results for example into stimulation. Eventually, benzodiazepines, which stimulates the GABA system have no efficacy in KLS. [START_REF] Arnulf | Diagnosis, disease course, and management of patients with Kleine-Levin syndrome[END_REF] The KLS mechanisms are still unknown, although genetics, inflammatory and autoimmune origins have been suspected. [START_REF] Arnulf | Diagnosis, disease course, and management of patients with Kleine-Levin syndrome[END_REF] Because KLS shares the remitting-relapsing course of multiple sclerosis, and may possibly be inflammatory (at least in neuropathological cases, although inflammatory markers are absent in the CSF), we tested lithium therapy (a potent anti-inflammatory drug) and IV steroids and found partial benefits in controlled observational cohorts. On the other hand, several complex neurologic and psychiatric syndromes are now recognized as autoimmune encephalitis caused by newly identified autoantibodies. Anti-NMDA receptors autoantibodies are interesting in the context of KLS, as they cause sleep and behavioral symptoms, [START_REF] Arino | Sleep disorders in anti-NMDAR encephalitis[END_REF] and have been found (with enzyme-linked immunosorbent assay but not cell-based assay) in a recent KLS case. [START_REF] Ortega-Albás | GABA and glutamate[END_REF] Unfortunately, this research field on autoimmunity has been disappointing in our experience, despite following 300 patients with KLS. Indeed, we could not find any association with human leucocyte antigen (HLA) genotypes in 228 patients with KLS, [START_REF] Arnulf | Diagnosis, disease course, and management of patients with Kleine-Levin syndrome[END_REF] and any positive CSF anti-NMDA autoantibodies in 5 symptomatic KLS patients. We found normal serum levels of anti-IA-2, anti-glutamate acid decarboxylase (GAD65) and anti-aquaporin 4 (AQP4) autoantibodies in more than 100 KLS sera tested (personal communication), despite a single KLS case with anti-GAD65 autoantibodies has been reported. KLS is a remitting-relapsing disorder, as diagnostic criteria stipulate that sleep, cognition, mood and behavior are normal between episodes. However, many other remitting-relapsing disorders (e.g., bipolar disorder, multiple sclerosis, chronic obstructive pulmonary disease) comprise mild inter-episodes symptoms and signs, interrupted by sudden exacerbations, often triggered by an identified external agent. Eventually, this 'iceberg model' also applies to KLS, as several recent studies indicate that a mild, attenuated symptomatology may persist or emerge during 'asymptomatic' periods in 20-25% patients, including memory and attention difficulties, [START_REF] Uguccioni | Long-term cognitive impairment in Kleine-Levin syndrome[END_REF] as well as mood and anxiety disorders, [START_REF] Groos | Emerging psychiatric disorders in Kleine-Levin syndrome[END_REF] whereas brain functional imaging often shows hypoperfusion and hypometabolism in associative and subcortical brain area during asymptomatic periods. [START_REF] Arnulf | Diagnosis, disease course, and management of patients with Kleine-Levin syndrome[END_REF] The mechanisms of KLS still remain to be determined in the future, thanks to large, national and international cohorts.
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