REM Sleep Behavior Disorder of older people-A review 
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Abstract 
Approximately 43% of patients with REM sleep behavior disorder (RBD) will develop Parkinson's disease and 25% with Lewy body dementia. The long-term clinical trial of RBD patients showed over 90% risk of developing neurodegenerative diseases. REM sleep behavior disease is characterized by the enactment of dreams, involving complex motor functions. The disease is now considered a prodrome to Parkinson’s disease. In the future, it is recommended for researchers to investigate the potential of REM sleep without tension as a clinical indication of neurodegenerative diseases, for which physicians can rely on to detect diseases for early intervention and treatment. 
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Introduction 
Rapid eye movement sleep behavior disorder is more likely to occur in middle-aged and elderly men and most cases have no specific cause, even though it is now believed to be related to neurodegeneration[1]. However, there are reports of acute onset of the disease due to withdrawal of alcohol or sleeping pill, as well as the use of specific antidepressants. Patients with this disease, with the sign of abnormal rapid eye movement, tend to develop Parkinson’s disease or other neurodegenerative diseases in the future, when compared with the healthy population[2]. RBD affects about 1% of the general population and 2% of the elder population at age 50 or older[1,3]. The prevalence rate may be underestimated for that the disease is difficult to diagnose, not to mention the half of the world population may not even realize having the condition. People having sleep disorder is as prevalent as the elderly having Parkinson’s disease and they may well experience periodically uncontrolled limb movement or restless leg syndrome[4]. We now know that restless leg syndrome is associated with degeneration of involuntary motor nerves, commonly seen in Parkinson’s disease, despite the lack of empirical evidence to support a relationship between the syndrome and other neurodegenerative disease, such as Alzheimer’s disease[4,5]. Most cases of RBD are caused by alpha-synuclein neurodegeneration and by antidepressants, narcolepsy, and pontine lesions such as those from stroke or multiple sclerosis[6]. 

Clinical Features of REM Sleep Behavior Disorder 
Rapid eye movement sleep behavior disorder is parasomnia with behavior of dream-enactment that happens during the sleep-associated muscle atonia. Idiopathic RBD occurs in the absence of any neurological diseases or other possible causes[7]. It is predominantly seen in males. The course of disease is chronic but progressive[8,9]. The enactment behavior, in order of severe to mild, may include gentle hand gesture to violent thrashing, punching and kicking. The sleep pattern changes with age. For example, REM sleep accounts for about 50% of neonatal sleep time and it starts to decrease to about 25-30% by the time of school age and adolescence. Patients of RBD are at 90% risk of developing neurodegenerative diseases in long term[10]. Thus, it is suggested for the future studies to focus on evaluating REM sleep-associated muscle atonia as a clinical marker to indicate the possibility of developing neurodegenerative diseases for patients[11]. Nevertheless, RBD alone can be regarded as a precursor of neurodegenerative diseases and prompts physicians to early intervene and treat the patients. Delusion or hallucination in patients of Parkinson’s disease are often the result of medications. Given our understanding of the cause of Parkinson’s symptoms as the lack of dopamine in the brain, the drug treatment of the disease focuses on supplementing the compound. However, dopamine is not only for controlling movements but also gives people a sense of happiness. If the dosage were not controlled properly, it may cause hallucination or delusion. As a side note, psychological stress is also known to aggravate the symptoms of RBD[12-15]. 

Differential Diagnosis of REM Sleep Behavior Disorder
People with isolated rapid eye movement sleep behavior disorder (iRBD) will always have high risk of developing neurodegenerative disease, such as dementia, in their lifetime, even though the percentage of this risk is still under debate. It is speculated that almost all neurological diseases may be attributed to some type of sleep disorder, including dementia, Parkinson’s disease/syndrome, epilepsy, stroke, neuromuscular disease, etc[16]. For example, in the restless leg syndrome, the symptom may simply be leg cramp during sleep at night and the pain experienced in the morning. It is possibly due to the incorrect nerve signal conduction that results in abnormal contraction of the leg muscles in the night. Although suspecting the following conditions to be related to the disease, such as dehydration, poor blood circulation from sedentary lifestyle, muscle fatigue from excessive exercise or lack of warm-up beforehand, imbalance of electrolytes like calcium, magnesium, and potassium in seen diabetic or kidney dialysis patients, hypoglycemia or hypothyroidism, and medications for treating hypertension, hyperlipidemia, obstructive pulmonary disease, osteoporosis, Alzheimer's disease or Parkinson's disease, researchers still have no idea of what causes RBD. Animal studies suggested that it may have to do with certain neural pathways in the brain, since normal individuals have shown to deploy certain neural pathways to inhibit muscle activities during sleep. It is the disruption of these neural pathways that leads to REM sleep of muscle atonia[17-19]. 

The Treatment 
Drug treatment has proven to be effective in controlling these muscle activities. Physicians usually prefer an anti-convulsant drug, Rivotril (Clonazepam), as the first-line medication. If the patient also experiences periodic involuntary limb movement, or the patient simply has Parkinson’s disease, anti-Parkinson’s drug may help. Please note that it is necessary to distinguish Parkinson’s disease from epilepsy, as well as seizures, specifically of the frontal lobe[19,20]. Melatonin is an endogenous hormone normally secreted by the pineal gland in response to darkness and is responsible of the circadian rhythm of the body. Although uncertain of the underlying mechanism, melatonin in high dose (6-18mg) before bedtime will augment the REM sleep and muscle atonia to improve the symptoms, while low dosage has no effect. Furthermore, Benzodiazepines and antidepressants can be used to decrease REM sleep [19-21]. 

Conclusion
Sleep disorders, including RBD, are common in people who've been diagnosed with Parkinson's disease. But studies have suggested the disease as part of symptoms of Parkinson’s disease and may occur years before any motor dysfunctions. Other possible early signs include constipation, depression, etc. Long-term insomnia will subject the patient to cardiovascular diseases if not properly managed. Thus, this disease is worth investigating. RBD is characterized by dystonia during dreaming and is usually manifested as limb movements, which mirror the actions in the dream. RBD is an abnormal sleep state that often occurs in adults over the age of 50. In recent years, studies have found that rapid eye movement sleep behavior disorder may be a precursor to Parkinson's disease. 80% of the patients have insomnia, poor sleep quality, and daytime fatigue, as well as anxiety or depression, but they are unlikely to do harm to self or others. RBD is now considered a precursor to neurodegenerative diseases because research has shown the higher percentage in patients with Parkinson’s disease and the patients usually have the symptoms of RBD years before the onset of Parkinson’s disease. But the association between RBD and Parkinson's disease still needs to be clarified. Benzodiazepines and antidepressants are used to decrease REM sleep. Current data have also suggested the posttraumatic stress disorder and traumatic brain injury to be critical risk factors of RBD. Given the association of RBD with Parkinson’s disease, this provides a crucial indication for physicians when diagnosing sleep disorder in veterans and elderly. 


Reference 
1. [bookmark: _Hlk124677878][bookmark: _Hlk124196811]Howell MJ, Schenck CH. Rapid eye movement sleep behavior disorder and neurodegenerative disease. JAMA neurology 2015; 72(6): 707-12. 
2. Högl B, Stefani A, Videnovic A. Idiopathic REM sleep behaviour disorder and neurodegeneration-an update. Nature Reviews Neurology 2018; 14(1): 40-55. 
3. Gagnon JF, Postuma RB, Mazza S, et al. Rapid-eye-movement sleep behaviour disorder and neurodegenerative diseases. The Lancet Neurology 2006; 5(5): 424-32. 
4. Iranzo A, Tolosa E, Gelpi E, et al. Neurodegenerative disease status and post-mortem pathology in idiopathic rapid-eye-movement sleep behaviour disorder: an observational cohort study. The Lancet Neurology 2013; 12(5): 443-53.  
5. Galbiati A, Verga L, Giora E, Zucconi M, Ferini-Strambi L. The risk of neurodegeneration in REM sleep behavior disorder: A systematic review and meta-analysis of longitudinal studies. Sleep medicine reviews 2019; 43: 37-46. 
6. Antelmi E, Lippolis M, Biscarini F, et al. REM sleep behavior disorder: mimics and variants. Sleep Medicine Reviews 2021; 60: 101515. 
7. Stefani A, Holzknecht E, Högl B. Clinical neurophysiology of REM parasomnias. Handbook of clinical neurology 2019; 161: 381-96. 
8. Iranzo A, Molinuevo JL, Santamaría J, et al. Rapid-eye-movement sleep behavior disorder as an early marker for a neurodegenerative disorder: a descriptive study. The Lancet Neurology 2006; 5(7): 572-7. 
9. Haba-Rubio J, Frauscher B, Marques-Vidal P, et al. Prevalence and determinants of rapid eye movement sleep behavior disorder in the general population. Sleep 2018; 41(2): 1-8.  
10. Postuma RB, Gagnon JF, Vendette M, Montplaisir JY. Markers of neurodegeneration in idiopathic rapid eye movement sleep behavior disorder and Parkinson's disease. Brain 2009; 132(12): 3298-3307. 
11. Olson EJ, Boeve BF, Silber MH. Rapid eye movement sleep behaviour disorder: demographic, clinical and laboratory findings in 93 cases. Brain 2000; 123(2): 331-9. 
12. Iranzo A, Fernández-Arcos A, Tolosa E, et al. Neurodegenerative disorder risk in idiopathic REM sleep behavior disorder: study in 174 patients. PloS one 2014; 9(2): e89741. 
13. Fasiello E, Scarpelli S, Gorgoni M, Alfonsi V, De Gennaro L. Dreaming in Parasomnias: REM Sleep Behavior Disorder as a Model. Journal of Clinical Medicine 2022; 11(21): 6379. 
14. [bookmark: _Hlk124014624]Schenck CH. REM sleep behavior disorder as a complex condition with heterogeneous underlying disorders: clinical management and prognostic implications. Sleep and Breathing 2022: 1-10. 
15. Videnovic A, Babu S, Zhao B, Reda HM, Linnoila JJ. Case 1-2022: a 67-year-old man with motor neuron disease and odd behaviors during sleep. New England Journal of Medicine 2022; 386(2): 173-80. 
16. Leitner C, D’Este G, Verga L, Rahayel S, Mombelli S, Sforza M, et al.  Neuropsychological changes in isolated REM sleep behavior disorder: A systematic review and meta-analysis of cross-sectional and longitudinal studies. Neuropsychology Review 2023: 1-26. 
17. McGrane IR, Leung JG, Louis EKS, Boeve BF. Melatonin therapy for REM sleep behavior disorder: a critical review of evidence. Sleep medicine 2015; 16(1): 19-26.  
18. [bookmark: _Hlk124678729]Mora-Munoz L, Alsheikhtaha Z, Foldvary-Schaefer N. Differential diagnosis of complex nocturnal behaviors. Current Sleep Medicine Reports 2022: 1-12. 
19. Jha VM. The prevalence of sleep loss and sleep disorders in young and old adults. Aging Brain 2023; 3: 100057. 
20. Gagnon JF, Vendette M, Postuma RB, et al. Mild cognitive impairment in rapid eye movement sleep behavior disorder and Parkinson's disease. Annals of Neurology: Official Journal of the American Neurological Association and the Child Neurology Society 2009; 66(1): 39-47. 
21. De Zeeuw CI, Canto CB. Interpreting thoughts during sleep. Science 2022; 377(6609): 919-20. 




