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ABSTRACT: 
Kliene Levin syndrome (KLS) is a peculiar sleep disorder of youth, 
consisting of idiopathic periodic hypersomnia attacks associated with 
behavioral and sometimes psychiatric symptoms during an attack. 
With the growing awareness of the syndrome and a steep rise in 
published cases, it became evident that psychiatric abnormalities may 
be present before the onset of hypersomnic events, in between events 
and first appear following years after complete recovery. Those 
observations suggest that psychiatric morbidity may be part of the 
symptomatology of KLS. In the present paper the results of a 
systematic literature search of publications using the key words KLS 
with psychiatric features, Atypical KLS, KLS like, KLS mimic and 
sleeping beauty syndrome will be discussed, in attempt to support the 
view that KLS is indeed a neuropsychiatric disorder and not just a 
sleep disorder of youth. Moreover, the recognition that KLS might 
imitate psychosis and other psychiatric disorders in which periodic 
hypersomnia is present, may decrease the number of KLS patients in 
whom the correct diagnosis may be delayed or totally missed.  
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Introduction:  
Kleine Levin Syndrome (KLS), is a rare 
neuropsychiatric disorder affecting mainly young 
males. The syndrome consists of periodic 
hypersomnia with or without hyperphagia and 
hypersexuality (1). Critchley and Hoffman (2) in 
their seminal paper coined the eponym Kleine –
Levin Syndrome in honor of two psychiatrists, Willi 
Klein and Max Levin who published similar cases in 
1925 and 1929 respectively. (3,4). Unfortunately, 
Nolan Lewis who published a similar case in 1926 
was not included in the eponym (5). The peculiar 
features of the syndrome, in particular recurrent 
sleep attacks lasting several weeks aroused 
childhood memories of legendary " sleepers" such 
as Kumbhakarna ( a giant who the gods made him 
fall asleep for 6 months and when he woke up he 
ate everything [“Ramayana” : ancient Indian 
mythological epic, 8th-4th century BC], The Grimm 
brothers "The sleeping beauty", Honi HaMeagel, a 
1st century BC Jewish scholar who fell asleep for 70 
years [ Talmud Bavli, Taanit 23a ] and Washington 
Irving's Rip Van Winkle who fell asleep and woke 
up after 20 years. Thus, titles of manuscripts such as 
“the sleeping beauty” (6 -9) and Rip Van Winkle 
disease (10, 11) attracted authors and the public, 
raising memories from their childhood and 
probably played a role in the increased awareness 
of the syndrome. Indeed, 239 cases were known in 
2009 while 637 cases were reported in 2021. 
Similarly, a growing number of “Atypical” KLS 
patients were published (11 in 2011 and 60 in a 
2022 literature review (Gadoth N, In preparation). 
The latest diagnostic criteria of KLS established in 
2014 are (12): 

1. Episodes recur usually more than once a 
year and at least once every 18 months 

2. The patient has normal alertness, cognitive 
function, behavior and mood between 
episodes 

3. The patient must demonstrate at least one 
of the following during an episode:  A. 
Cognitive dysfunction, B. Altered 
perception, C. Eating disorder (anorexia or  
hyperphagia), D. Disinhibited behavior 
(such as hypersexuality)   

4. Symptoms are not better explained by 
another sleep, medical, neurologic or 
psychiatric disorder (especially bipolar 
disorder), or use of drugs or medications.  

 In spite of the above-mentioned diagnostic 
requirement No. 4, patients with psychiatric 
disorders and KLS symptomatology were published 
under a variety of headings such as Kleine Levin 
Syndrome, Atypical Kliene Levin Syndrome, Kleine 
Levin like, Kliene Levin mimic, Kleine Levin and 
psychosis, Kliene Levin and Bipolar disorder. Those 

observations which become more obvious with the 
growing awareness of the syndrome, led to the 
hypothesis that KLS may be associated or linked to 
psychiatric morbidity. Although, a variety of 
psychiatric disorders were observed in patients with 
KLS prior to onset of typical KLS events and also 
after long remissions of hypersomnic attacks, the 
understanding that psychiatric morbidity has a 
strong association with KLS emerged quite lately. In 
this paper, the results of a systematic literature 
review of published clinical case reports as well as 
recently published molecular genetic data will be 
provided as support for the presence of a link 
between certain psychiatric disorders and KLS. 
 
The evolvement of the concept  
Levin in 1936 was the first to mention psychiatric 
symptoms in 7 patients with KLS (4). Critchley and 
Hoffman noted that symptoms of aggression and 
confusion during the attacks are common and 
suggested the possibility of the presence of 
“schizophrenic patterns" in some patients. They 
were also the first to mention depression and elation 
following an episode of hypersomnia (2). Several 
early reports mentioned the existence of psychiatric 
morbidity not only during an attack of hypersomnia 
but also following an attack. (13, 14). Jeffries, in a 
review of 40 patients including a single personal 
case with KLS, found that 19% suffered from 
depression, 24% from mania and 8% of both 
disorders. Conditions such as depression and 
anxiety and even mania were mentioned as initial 
symptoms of an attack (14). The growing number of 
reports describing cases in whom the diagnosis of 
KLS was masked by psychiatric disorders and vice 
versa implies that there is a strong association 
between certain psychiatric disorders and KLS. 
Indeed, all 3 cardinal features of KLS i.e. 
hypersomnia, eating disorder and hypersexuality, 
i.e. “the Critchley triad”, are common features in 
psychiatric disorders and thus, not specific to KLS. In 
particular, impaired sleep in the form of either 
insomnia or hypersomnia and sometimes both, are 
extremely common is psychosis indicating the 
presence of circadian rhythm alterations (15,16). 
Hypersexuality is frequently encountered in 
patients with mania and those with bipolar 
schizoaffective disorder while eating disorder, 
either anorexia or bulimia,are common in psychosis 
with emphasis on mood disorders (17) . 
 
Clinical psychiatric features in KLS  
Groos et. al (18), have to be credited for the first 
extensive long term psychiatric evaluation of a 
large cohort of KLS patients in France. Those authors 
have evaluated 115 patients with verified 
diagnosis of KLS. The participants underwent an 
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initial extensive psychiatric evaluation during an 
asymptomatic period and a yearly follow up 
evaluation during the following 1-10 years (mean 
number of psychiatric evaluation: 2 ± 1.4, range 1–
11). The authors found that 19 out of the 115 
patients (16.5%) had a history of psychiatric 
disorder prior to the appearance of KLS. Out of 
those, 10 continued to suffer from their psychiatric 

morbidity after remission of attacks of KLS. 
Moreover, in 25 patients (21%), a new psychiatric 
disorder appeared 1-6 years after KLS onset. The 
various psychiatric disorders reported prior to KLS 
onset, during symptomatic events and those which 
were present during remission are summarized in 
table 1.  

 
Table 1: Psychiatric characteristics of Kleine Levin Syndrome [Modified after Groos E. et al. [18].  
 

Before KLS onset  During symptomatic period  During remission  

Anxiety disorder & 
Separation and social 
anxiety disorder 

Hallucinations: visual, auditory, 
tactile, olfactory, gustatory  

Single & recurrent major depression, 
Adjustment and anxiety disorder 

Bipolar disorder & 
suicide  

Self-mutilation  Bipolar disorder, Dysthymia 

Short duration psychosis Delusions  Nonspecific psychotic episodes, 
schizoaffective disorder, 

Disruptive behavior Eating disorder (Hyperphagia 
/Anorexia  

Eating disorder, 

ADHD Hypersexuality/ Sexual inhibition 
/ Decreased sexuality 

Cannabis dependency 

 
Is Kleine – Levin syndrome just a sleep wake 
disorder?  
The mentioned about data indicate that significant 
psychiatric morbidity is part of KLS 
symptomatology and not just a coincidence of a 
rare disorder with common and frequent psychiatric 
ailment. It was claimed in the past that the impaired 
mood of many patients after complete remission of 
KLS is secondary to the events experienced during 
the symptomatic period. Indeed, those patients who 
suffered from a “mysteries” disease which was 
correctly diagnosed in many cases after years of 
doubt as to the “organicity” of their complains, will 
be subdued, feel unworthy and live in the state of 
anxiety anticipating the next event. In our 
experience, some patients experience dramatic 
events related to attacks of hypersomnia. One of 
our patients was diagnosed with KLS at the age of 
7 years and thereafter lost for follow-up. Being of 
good general health he was enlisted to the Israeli 
Defense Forces but did not reveal that he suffers 
from KLS. Soon after his assignment to an infantry 
combat unit, he was found asleep during a field 
exercise. On forced arousal by his fellow soldiers, 
he acted “strange”, confused and combative. 
Suspected of drug abuse he was put in stockade 
and the next morning brought before a military 
court. Meanwhile, his mother was notified and 
immediately reported to the military court that her 
son was suffering from KLS diagnosed 11 years 
earlier. A late-night call to me from military police 
and my confirmation that what happened was 

indeed an attack of KLS and not drug abuse, which 
was fortified by negative toxicology screen 
resulted in his release and reassignment to a non-
combat unit. Another female patient suffered from 
attacks of KLS until the age of 25 years. At the age 
of 32 years, she traveled to New-Zealand with a 
friend and both took a wilderness trek during which 
they split and took different routes. Lonely in 
wilderness she fell asleep and woke up several 
days later. Even after many years of full recovery, 
patients carry along traumatic memories of their 
past experience. In an attempt to find out what 
happened to our patients years after complete 
recovery, we were able to reach by phone 25 of 
our 40 patients. Of those only 14 showed for a 
follow-up interview while the others were reluctant 
claiming that going back to their past is very painful 
(19).  
In addition to emotional residuals which are normal 
considering the nature of KLS, the psychiatric 
morbidity outlined above cannot be ignored. 
Among the 23 patients in whom psychiatric 
morbidity appeared after the onset of KLS, 14 
(60.86%) suffered from mood disorder (19). Out of 
those, six were classified as recurrent major 
depression and the rest with other forms of 
depression including a patient with bipolar type 1 
disorder. In the light of those findings, one could 
expect similarities in neuroimaging findings for 
mood disorders and KLS. However, neuroimaging 
findings in depression (20), and other mood 
disorders (21), differ significantly from those 
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reported in KLS (22). However, some clinical 
features of KLS are similar to those of bipolar 
disorder and to a lesser extent, schizophrenia. 
Young age of onset, episodic attacks of 
hypersomnia, depression and hallucinations 
followed by complete recovery in -between 
episodes are experienced by patients with bipolar 
disorder. The good response to Lithium carbonate 
can explain reports of KLS misdiagnosed as bipolar 
disorder and vice versa (23-26). Finally, a quite 
recent large -scale study of 637 patients with 
confirmed KLS found a strong association of KLS 
with circadian regulation neurocircuits genes as well 
as with bipolar disorder and schizophrenia (27).  
 

Conclusion: 
There is no doubt that KLS is not just a periodic 
hypersomnia disorder and thus should be classified 
as a neuropsychiatric disorder of youth with good 
prognosis. Clinicians should be aware of this 
association, include in the work-up of patients with 
KLS a psychiatric evaluation and be aware of 
misdiagnosing KLS as depression or other forms of 
psychosis.  
 
Conflict of Interest: None  
 
Funding: None  
 

 
  

https://esmed.org/MRA/index.php/mra/article/view/3983
https://esmed.org/MRA/mra


                                                      
 
                                                                         Kleine Levin Syndrome: Is it just a sleep disorder? 

 

 
Medical Research Archives |https://esmed.org/MRA/index.php/mra/article/view/3983  5 

References: 
1. Gadoth N, Oksenberg A. Kleine-Levin 

syndrome; an update and mini-review. Brain 
Dev. 2017; 39 (8):665-671. 

2. Critchley M, Hoffman H. The syndrome of 
periodic somnolence and morbid hunger 
(Kleine–Levin syndrome). Br Med J. 
1942;1(4230):137-139. 

3. Kleine W. Periodische schlafsucht. Monats 
Psychiatr Neurol. 1925;57:285–320. 

4. Levin M. Narcolepsy (Ge´lineau syndrome) and 
other varieties of morbid somnolence. Arch 
Neurol Psychiatry 1929; 22 (6) :1172–1200. 

5. Lewis NDC. The psychoanalytic approach to the 
problem of children under twelve years of age. 
Psychoanal Rev 1926; 13:424–443. 

6. Mudgal S, Jiloha RC, Kandpal M, Das A. 
Sleeping beauty: kleine-levin syndrome. Indian 
J Psychiatry. 2014 ;56 (3) :298-300.  

7. Nebhinani N, Suthar N. Sleeping Beauty 
Syndrome: A Case Report and Review of 
Female Cases Reported from India. Indian J 
Psychol Med. 2017;39 (3) :357-360. 

8. Alotaibi W, Mukhtar G. Kleine Levine syndrome 
(Sleeping beauty): A case report from Saudi 
Arabia. ES J Case Rep. 2020; 1(4): 1021-
2024. 

9. Dhage A, Mandaknalli R. Kleine–Levin 
Syndrome: Sleeping Beauty: A Rare Case 
Report on Sleep Disorder. Int J Sci Stud. 2015;2 
(11) :209-210. 

10. Lisk DR . Kleine–Levin syndrome. Practical 
Neurology. 2009; 9 (1):42-45. 

11. Bonkalo A . Hypersomnia: A Discussion of 
Psychiatric Implications Based on Three Cases. 

Brit J Psychiatry. 1968;114 (506), 69-75. 
12. Darien IL. The diagnostic criteria of the 

American Academy of Sleep Medicine. The 
international classification of sleep disorders. 
3rd ed. Darien, IL: American Academy of Sleep 
Medicine; 2014. 

13. Wilder J. A case of atypical Kleine–Levin 
syndrome: 30 years’ observation. J Nerv Ment 
Dis. 1972; 154 (1): 69–72. 

14. Jeffries JJ, Lefebvre A. Depression and mania 
associated with Kleine-Levin-Critchley 
syndrome. Can Psychiatr Assoc J. 1973 ;18 
(5):439-444. 

15. Anderson G, Maes M. Melatonin: an 
overlooked factor in schizophrenia and in the 
inhibition of anti-psychotic side effects. Metab 
Brain Dis. 2012 ; 27 (2):113–119. 

16. Monti JM, BaHammam AS, Pandi-Perumal SR, 
Bromundt V, Warren Spence D. Cardinali 

DP,et al. Sleep and circadian rhythm 
dysregulation in schizophrenia. Prog Neuro-
Psychopharmacol Biol Psychiatry 2013; 43: 
209-216. 

17. Rodgers E, Marwaha S, Humpston C. Co-
occurring psychotic and eating disorders in 
England: findings from the 2014 Adult 
Psychiatric Morbidity Survey. J Eat Disord . 
2022 ; 10 (1) : 150 -159. 

18. Groos E, Chaumereuil C, Flamand M, Brion A, 
Bourdin H, Slimani V, et al. Emerging 
psychiatric disorders in Kleine-Levin syndrome. 
J Sleep Res. 2018;27 (5) :e12690. 

19. Gadoth N, Kesler A, Vainstein G, Peled R, Lavie 
P. Clinical and polysomnographic 
characteristics of 34 patients with Kleine–Levin 
syndrome. J Sleep Res 2001;10 (4):337–341. 

20. Silva C, Cheniaux E, Telles-Correia D . 
Neuroimaging correlates of depression—
Implications to clinical practice. Front Psychiatry 
2019; 10:703. 

21. Chen R, Cui Z, Capitão L, Wang G, 
Satterthwaite TD, Harmer C. Precision 
biomarkers for mood disorders based on brain 
imaging. BMJ. 2020 ; 9;371: 5. 

22. Ortiz JF, Argudo JM, Yépez M, Moncayo JA, 
Tamton H, Aguirre AS, et al. Neuroimaging in 
the Rare Sleep Disorder of Kleine–Levin 
Syndrome: A Systematic Review. Clocks Sleep 
2022, 4(2), 287–299. 

23. Tiryaki A, Civil Arslan F, Yildirim M. Kleine-
Levine Syndrome Co-occuring with Bipolar 
Disorder. Noro Psikiyatr Ars. 2017 ;54 
(3):284-5. 

24. Geoffroy PA, Arnulf I, Etain B, Henry C. Kleine-
Levin syndrome and bipolar disorder: a 
differential diagnosis of recurrent and resistant 
depression. Bipolar Disord. 2013;15 (8) :899–
9021. 

25. Lachman A. Kleine-Levin syndrome as a 
neuropsychiatric presentation: A case report 
and review. S Afr J Psych. 2014; 20 (2):60-
62. 

26. Sachdev P. Is Kleine-Levin syndrome a variant 
of bipolar disorder? An hypothesis. Acta 
Neuropsychiatrica. 2008;20 (4):177-181. 

27. Ambati A, Hillary R, Leu-Semenescu S, Ollila 
HM, Lin L, During EH, Farber N,et al. Kleine-
Levin syndrome is associated with birth 
difficulties and genetic variants in the TRANK1 
gene loci . Proc Natl Acad Sci USA.2021; 
23;118(12):e2005753118. 

 

https://esmed.org/MRA/index.php/mra/article/view/3983
https://esmed.org/MRA/mra

