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Abstract

While Kleine-Levin syndrome (KLS) is a very rare condition, OSA is a common disorder. In both conditions patients suffer from 
excessive daytime sleepiness which is episodic in KLA but may be also episodic in OSA when such patients gain or loose weight. Sev-
eral reports of patients with comorbidities of OSA and KLS were reported raising the possibility that breathing disorder during sleep 
may be a rare symptom of KLS. In this review this possibility is critically explored and discussed. 
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Introduction

Kleine-Levin Syndrome (KLS) is a rare and peculiar sleep disorder manifesting with a unique form of periodic hypersomnia affecting 
mainly adolescent boys and to a lesser extent adolescent girls and young women [1]. The estimated prevalence of the syndrome world-
wide is 1 - 5/106 once the diagnostic criteria of the International Classification of Sleepiness Disorders, 3rd version (ICSD-3, revised in 
2014), are applied [2]. Those criteria include the presence of recurrent episodes (≥ 2) of severe hypersomnia (> 18/24h) lasting days 
to weeks, associated with cognitive disturbances (confusion, amnesia, derealization), and behavioral abnormalities (overeating, hyper-
sexuality). These episodes had to be interspersed by long periods of normal sleep, cognition, behavior, and mood. Although spontaneous 
typical hypersmonic attacks are the rule, “triggers” such as respiratory infection, stress, minor trauma, extreme climatic condition and 
menstruation were observed [3]. 

KLS affects negatively the life quality of young adults during their prime years since drug treatment to prevent, shorten or decrease 
sleepiness during attacks is yet to be found. Lithium carbonate was reported by some authors as helpful in few patients but failed in many 
others. Fortunately, the frequency, length and severity of the attacks is decreasing as the patients get older and usually disappear after 
1 - 2 decades [4]. Reports of men and women with late onset symptoms consisting mainly of attacks of hypersomnia with mood disorders 
or accompanied by anorexia “resembling KLS”, were coined as “atypical” [5], or “KLS like” [6] and therefore cannot be considered as KLS 
patients according to the ICSD3 criteria. 

Another but common disorder characterized by daytime hypersomnolence is Obstructive Sleep Apnea (OSA). 

Although breathing abnormalities during sleep are not considered a feature of an attack of KLS, there were very few observations of 
OSA and KLS comorbidity which raised the question if sleep berating disorder is an additional rare symptom of KLS or that the co-occur-
rence of both is just a coincidence [7]. 
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Sleep disordered breathing in KLS

Breathing abnormalities during the hypersomnolent periods of KLS have only rarely been observed. Vardi., et al. [8] (patient 1), de-
scribed a 33-year-old obese man (BMI, 46.5 kg/m2), with KLS who suffered from multiple diurnal narcoleptic attacks accompanied by bu-
limia. Polysomnography (PSG) during one of those attacks disclosed apneic spells and desaturations. Spirometry during one of the attacks 
was summarized as “mild restrictive impairment”. Unfortunately, the authors did not provide sufficiently detailed clinical description that 
would support a diagnosis of KLS, however, OSA cannot be completely ruled out. Lavie., et al. [9] (Patients 2 - 5), described 4 young lean 
male patients who suffered from the classical symptom triad (hypersomnia, bulimia, hypersexuality) of KLS. PSG in each patient, includ-
ing both during and in-between hypersomnolent episodes disclosed the presence of OSA. In a more recent case report, de Araújo Lima., 
et al. [10] (patient 6), described a 19-year-old man with clinical history compatible with KLS starting at the age of 14 years who was first 
seen at the age of 15 years. His BMI was 32.1 Kg/m2. PSG during one of his hypersomnolent episodes did not reveal significant degree of 
sleep disordered breathing. Five years later, a repeated PSG initiated by the presence of classical symptoms of OSA was performed during 
one of his hypersomnolent episodes. His BMI was 35.7 kg/m2 and the apnea-hypopnea index (AHI) was 30.8, which indicated the pres-
ence of severe OSA. Treatment with CPAP was beneficial and reduced the frequency of the hypersomnolent episodes. Two very recent case 
reports described additional patients with comorbidity of OSA and KLS. Chawla., et al. [11] (patient 7), described a 36 year old healthy 
man with severe OSA (BMI 36.4; AHI 34.8) who was treated with CPAP for 6 month. On a follow-up visit he reported that with CPAP his 
excessive daytime sleepiness and hypersomnia became episodic and during some of those episodes he experienced excessive and com-
pulsive eating with increased sex drive. Each episode lasted 3 - 4 days during which he slept for more than 12 hours and if woken up early 
he became irritated and went back to sleep. Following an attack, he was symptom free for 15 day. Brain MRI was normal and PSG did not 
contribute to the final diagnosis of OSA and KLS co-morbidity. Divya., et al. [12] (patients 8), have recently described a 56 years old female 
who suffered from episodic excessive sleepiness starting at the age of 47 years following emotional stress. She carried a diagnosis of atypi-
cal depressive disorder which did not respond to adequate doses of Escitalopram and Propranolol. An attack of hypersomnia started with 
an experience of dream-like feeling and evolved to excessive sleepiness and anorexia. After forced awakening she was irritable, sad and 
cried loudly. Total sleep time was 18 - 20 h/day and each episode lasted 8 days with an asymptomatic interval of 1 - 2 days which increased 
to one week, 3 - 4 months later. This pattern lasted for 5 years followed by complete remission for approximately a year. Hypersomnolent 
attacks reemerged and were preceded by minor head injury. The episodes were similar to her past episodes. Duration of the episodes was 
reduced to 2 - 3 days over the next 3 years while the symptom free periods gradually increased to 2 months. Hyperphagia, hypersexuality, 
hypnogogic or hypnopompic hallucinations or delusions were not experienced during the episodes and there was no menstrual trigger, 
history of drug abuse or sleep deprivation. Brain MRI disclosed Fazekas grade 1 leukoaraiosis affecting the periventricular and subcortical 
white matter. A diagnosis of KLS was entertained. Intolerance to lithium led to administration of oxcarbazepine resulting in improvement 
of mood and hypersomnia. The possibility of concomitant OSA was raised when the bedpartner observed and reported that she occasion-
ally snored, mumbled during sleep and stopped breathing. Her BMI was 29.8 kg/m2 and PSG disclosed severe OSA (AHI 33.3). CPAP was 
added to drug therapy resulting in improved sleep quality and complete resolution of symptoms. 

Discussion

Do the above described 8 patients support the fact that breathing problems during sleep are part of KLS? In patient 1, data are not 
sufficient to establish a diagnosis of KLS although he probably suffered from OSA. Patient 6 suffered from KLS for 10 years and only then 
showed signs of classical OSA due to excessive weight, a dominant factor in severity of OSA as shown by Oksenberg., et al [13]. The onset 
of KLS symptoms in Patient 7 with severe OSA, was late in life, triggered by minor trauma. Patient 8 is an excellent example of atypical 
KLS with very late onset and features of depression rather than KLS. This patient is quite similar to the case reported by Edaki., et al [14].

It seems that the 4 patients reported by Lavie et al. are genuine examples of classical KLS concomitant with OSA, but since 1981, no 
other reports can be considered as non-coincidental OSA-KLS comorbidity. 
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Thus, as for now, it can be stated that the co-occurrence of KLS and OSA is most probably coincidental and not “a fact”. It is not surpris-
ing that a common condition like OSA with a worldwide mean prevalence of 22% in males and 17% in females [15], can coincidently affect 
patients with KLS.

Conclusion

Although co-occurrence of KLS and OSA has been rarely described, most of those cases share similarities with KLS symptomatology but 
cannot be considered as genuine KLS patients according to present diagnostic criteria of this rare syndrome. Thus, at present there is no 
sound basis for the assumption that sleep disordered breathing in the form of OSA is a rare additional clinical symptom of KLS. 

Bibliography

1. Kesler A., et al. “Kleine Levin Syndrome (KLS) in young females”. Sleep 23 (2000): 563-567.

2. American Academy of Sleep Medicine. “International classification of sleep disorders: diagnostic and coding manual”. 3rd edition. 
Westchester: American Academy of Sleep Medicine (2014).

3. Gadoth N., et al. “Clinical and polysomnographic characteristics of 34 patients with Kleine-Levin syndrome”. Journal of Sleep Research 
10 (2001): 337-341.

4. Arnulf I., et al. “Diagnosis, disease course, and management of patients with Kleine-Levin syndrome”. Lancet Neurology 11 (2012): 
918-928.

5. Shukla G., et al. “Atypical Kleine--Levin syndrome: can insomnia and anorexia be features too?”. Sleep Medicine 9 (2008): 172-176.

6. Seo JG. “Kleine-Levin syndrome-like symptoms in a middle-aged female with cognitive dysfunction”. Sleep and Biological Rhythms 12 
(2014): 224-226.

7. Gadoth N. “Breathing abnormalities during sleep in Kleine-Levin Syndrome: fact of coincidence?” Current Opinion of Pulmonary 
Medicine 24 (2018): 403-405.

8. Vardi J., et al. “Kleine-Levin syndrome with periodic apnea during hypersomnic stages--E.E.G. study”. Journal of Neural Transmission 
43 (1978): 121-132.

9. Lavie P., et al. “Further observations on sleep abnormalities in Kleine-Levin syndrome: abnormal breathing pattern during sleep”. 
Electroencephalography and Clinical Neurophysiology 52 (1981): 98-101.

10. Araújo Lima TF., et al. “Kleine-Levin syndrome: a case report”. Sleep Science 7 (2014): 122-125.

11. Chawla G., et al. “Obstructive sleep apnea with co-existent Kleine-Levine syndrome in a middle-aged man”. Monaldi Archives of Chest 
Disease 89 (2019): 49-51.

12. Divya MP., et al. “Obstructive Sleep Apnea Comorbid with Late-Onset Kleine–Levin Syndrome: A Rare Condition”. Sleep and Vigilance 
(2020).

13. Oksenberg A., et al. “Obstructive sleep apnea in adults: body postures and weight changes interactions”. Journal of Sleep Research 21 
(2012): 402-409.

14. Edaki O., et al. “An Atypical Case of Kleine-Levin Syndrome”. Primary Care Companion CNS Disorders 21 (2019): 18l02319.

15. Franklin KA and Lindberg E. “Obstructive sleep apnea is a common disorder in the population-a review on the epidemiology of sleep 
apnea”. Journal of Thoracic Disease 7 (2015): 1311-1322.

Volume 9 Issue 9 September 2020
All rights reserved by Natan Gadoth.

https://watermark.silverchair.com/230413.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAp4wggKaBgkqhkiG9w0BBwagggKLMIIChwIBADCCAoAGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMgWddSnh0pY42tuMZAgEQgIICUfGVVHXNGFYS5Rb89qNJmc3XvL5fwimqGiJY0EfYhezs0FcqYIzazu1z_-kXSfU0E6eDOC3FBIDQ3PURJ96DWR5eAt-XBwDpoMDARQWu4KHD4XQwgn5ExqUAlLV-s0H4HYvBWvbTTlpTuK1g2foDT78Vyudn1DqAOaN8LahHtoAoz9Hdd4vlVoHfM0CgoGyPjhiKyB4B8_kG4G0qMS10FtQW3s58jMB_4m0wMvDyqZePGKdqXDmKEvOEqiLYyyii5uELXbe4kdg889jIcZJ4mezjh_NUoTyj2a8VVW1r4iu2Gq1PYmlAvqbaNOoz30JS5JOgsnjNKi_gjMjeNuFAdhv3KsW_4Gvwr0cMGZNBotPdgUFCVJC4pgTJnMKM23gSWT5sSCcocGpX7XSqnYDzHp_QBS_GAlULs9XZejwnt3o7KAUaPRdwi7ucCgIt8eSw8gMwCVVMkLQtbNY21FHzX32qlgu_W0_kkHt66QHp4zrKa3JP4cgzhZUOD3Wr4zZLVVJwd4i_-EgplJfWgUHTzxMqZsjCzKH0ptqo94U-omArt1tPaeIkpFycxyCINy9TZ8tg8cuXafBicwOg8JzNn_vrWcCnHIHaK26KWAepktyJkhOLxwvglQpIDjp85q8DhFRRpf3Wj0J6GVhwek135poXMt4qOqMJT0wg9WKotRLQXVzTTgANMC_rNZo4oIGBfzB6Ooi9Y6kh3qRieUAPEcxOB3xNuuFvLI7_3SvKIfCLmuNp6GfsxZv2vqqjD12StAaopA873VdY4M92ZhZCK-ji
https://vct.iums.ac.ir/uploads/icsd.pdf
https://vct.iums.ac.ir/uploads/icsd.pdf
https://pubmed.ncbi.nlm.nih.gov/11903864/
https://pubmed.ncbi.nlm.nih.gov/11903864/
https://www.researchgate.net/publication/230894221_Diagnosis_disease_course_and_management_of_patients_with_Kleine-Levin_syndrome
https://www.researchgate.net/publication/230894221_Diagnosis_disease_course_and_management_of_patients_with_Kleine-Levin_syndrome
https://pubmed.ncbi.nlm.nih.gov/17644478/
https://link.springer.com/article/10.1111/sbr.12060
https://link.springer.com/article/10.1111/sbr.12060
https://europepmc.org/article/med/32228
https://europepmc.org/article/med/32228
https://www.sciencedirect.com/science/article/abs/pii/0013469481901942
https://www.sciencedirect.com/science/article/abs/pii/0013469481901942
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4521662/
https://www.researchgate.net/publication/342370368_Obstructive_Sleep_Apnea_Comorbid_with_Late-Onset_Kleine-Levin_Syndrome_A_Rare_Condition
https://www.researchgate.net/publication/342370368_Obstructive_Sleep_Apnea_Comorbid_with_Late-Onset_Kleine-Levin_Syndrome_A_Rare_Condition
https://www.researchgate.net/publication/51974780_Obstructive_sleep_apnoea_in_adults_Body_postures_and_weight_changes_interactions
https://www.researchgate.net/publication/51974780_Obstructive_sleep_apnoea_in_adults_Body_postures_and_weight_changes_interactions
https://utsouthwestern.pure.elsevier.com/en/publications/an-atypical-case-of-kleine-levin-syndrome
https://pubmed.ncbi.nlm.nih.gov/26380759/
https://pubmed.ncbi.nlm.nih.gov/26380759/

