
HAL Id: hal-03478837
https://hal.sorbonne-universite.fr/hal-03478837v1

Submitted on 14 Dec 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Speculating on Kleine-Levin Syndrome mechanisms
Isabelle Arnulf, Elisabeth Groos, Pauline Dodet

To cite this version:
Isabelle Arnulf, Elisabeth Groos, Pauline Dodet. Speculating on Kleine-Levin Syndrome mechanisms.
Journal of Clinical Sleep Medicine, 2021, 17 (3), pp.611-612. �10.5664/jcsm.9104�. �hal-03478837�

https://hal.sorbonne-universite.fr/hal-03478837v1
https://hal.archives-ouvertes.fr


Journal of Clinical Sleep Medicine
 

RESPONSE TO: KLEINE-LEVIN SYNDROME, GABA AND GLUTAMATE
--Manuscript Draft--

 
Manuscript Number:

Full Title: RESPONSE TO: KLEINE-LEVIN SYNDROME, GABA AND GLUTAMATE

Article Type: Letters to the Editor

Corresponding Author: Isabelle Arnulf, MD PhD
Sorbonne Universite
Paris, FRANCE

Corresponding Author Secondary
Information:

Corresponding Author's Institution: Sorbonne Universite

Corresponding Author's Secondary
Institution:

First Author: Isabelle Arnulf, MD PhD

First Author Secondary Information:

Order of Authors: Isabelle Arnulf, MD PhD

Elisabeth Groos, MD

Pauline Dodet, MD

Order of Authors Secondary Information:

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



 

RESPONSE TO: KLEINE-LEVIN SYNDROME, GABA AND GLUTAMATE 

 

Isabelle Arnulf, MD, PhD,1,2 Elisabeth Groos, MD2 and Pauline Dodet, MD2 

 

1 Sorbonne University, Paris, France 

2 National Reference Center for Kleine-Levin syndrome, Sleep Disorders Unit, Pitie-Salpetriere Hospital, 

APHP-Sorbonne, Paris, France 

 

DISCLOSURE STATEMENT 

Funding sources for our researches on Kleine-Levin syndrome did not include any pharma or private 

company, but include patients associations and institutional founders, including the KLS foundation 

(Boston, USA) for research on brain imaging, the KLS-France patient association (Paris, France) for 

research on IV steroids, and recurrent grants from the French Health Ministry (PHRC 2007 and National 

Programs on Rare Diseases #2 and #3).  

 

CONFLICT OF INTEREST STATEMENT 

Dr Arnulf received consulting fees from IDORSIA pharma, ONO Pharma and ROCHE Pharma and 

speaker bureau fees from UCB Pharma in the last 24 months, none being related to any study in Keline-

Levin syndrome. Dr Groos and Dr Dodet have no link of interest to disclose.  

 
OFF-LABEL USE of DRUG 
 
Off label use of IV steroids (prednisolone) and lithium therapy is mentioned here. 

 

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

https://www.editorialmanager.com/jclinsleepmed/download.aspx?id=106888&guid=cdf53e81-9743-4bf2-88c0-50e5eb69cb66&scheme=1
https://www.editorialmanager.com/jclinsleepmed/download.aspx?id=106888&guid=cdf53e81-9743-4bf2-88c0-50e5eb69cb66&scheme=1


All authors have read and approved the manuscript.  

 

Counts 

Total number of figures and tables: 0 

Abstract word count: 0 (no abstract) 

Manuscript word count: 494 

References : 5  

 

Address correspondence to: Prof Isabelle Arnulf, service des pathologies du sommeil, hôpital Pitié-

Salpêtrière, 47-83 boulevard de l’Hôpital, 75013 Paris, France 

Phone : 33 1 42 16 77 04 

Fax : 33 1 42 16 77 00 

E-mail : isabelle.arnulf@aphp.fr 

 

  



 

We read with interest the recent letter by Ortega-Albas et al, hypothesizing that the Kleine-Levin 

syndrome (KLS) results from an instability between GABA and glutamate transmissions during 

neurodevelopment.1 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.2  

The KLS mechanisms are still unknown, although genetics, inflammatory and autoimmune origins have 

been suspected.2 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,3 and have been found (with enzyme-linked immunosorbent 

assay but not cell-based assay) in a recent KLS case.1 Unfortunately, this research field on auto-

immunity 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,2 



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,4 as well as mood and anxiety disorders,5 whereas 

brain functional imaging often shows hypoperfusion and hypometabolism in associative and subcortical 

brain area during asymptomatic periods.2  

The mechanisms of KLS still remain to be determined in the future, thanks to large, national and 

international cohorts.  
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