SYMPOSIUM ON SLEEP DISORDERS
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Introduction

Parkinson disease is a progressive degenerative
disease causing motor and non-motor symptoms.
Sleep disturbance is a common non-motor symptom
and significantly affect the day to day activities of
patients and their quality of life. Though common, sleep
disturbance is an under diagnosed feature of Parkinson
disease (PD). Night-time sleep disturbances have been
reported in as many as 60 to 98% of patients with
Parkinson disease!?. Patients with Parkinson disease
have more complaints of sleep disturbances and poor
quality of sleep than age matched controls?®4. In
addition to night time sleep disturbances about 50%
of Parkinson patients also complain of increased
excessive day time sleepiness compared to age
matched controls®®’. Sleep disturbances in Parkinson
disease may be due to the disease or secondary to
medication. Associated conditions like depression and
age related disorders also play a role in sleep
disturbances in these patients.

Parkinson disease associated sleep disorders are
unrecognized by physicians whose attention is mainly
focused on the motor symptoms. Detailed assessment
of sleep and sleep disturbances are often omitted in a
busy consultation. The patient and the care givers do
not report sleep disturbances to the physician as they
fail to recognize them as a part of the disease. As a
result the patient unnecessarily endures treatable
sleep disorders for long periods of time. An increased
awareness and aggressive treatment of sleep disorders
in patients with Parkinson disease will result in a better
quality of life for both the patient and the caregivers.

Nocturnal sleep disturbances in Parkinson’s
disease could be due to many reasons such as
nocturnal recurrence of Parkinson symptoms such as
tremor, difficulty in turning over in bed, rigidity and
painful cramps. Other common causes for sleep
disturbances are due to conditions associated with
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Parkinson disease such as depression, anxiety,
restless leg syndrome, periodic limb movement
disorder, rapid eye movement (REM) behavior disorder,
dementia, sleep apnoea and excessive day time
napping. Anti-Parkinson medication especially
dopamine agonists induce insomnia. It is also a side
effect of medications such as selegiline, anticho-
linergics and amantadine. Vivid dreams, nightmares
and hallucinations are side effects of anti Parkinson
medication and these disturb sleep.

In addition to Parkinson disease these patients
also have other co-morbidities. Sleep disturbances
occur as a result of these co-morbidities or due to the
medications. Withdrawal from sedatives or hypnotics,
emotional conditions like stress, anxiety and reaction
to major life events also can result in sleep disturbances
in patients with Parkinson disease.

Sleep fragmentation

Sleep fragmentation is characterized by frequent
awakening and is common in Parkinson disease. A
survey carried out in UK showed that 76% of 220
patients with PD had nocturnal sleep disturbances due
to many causes including frequent micturition, inability
to turn over in bed, painful leg cramps, tremor and foot
dystonia®. In patients with advanced disease, the effect
of the day time medication wanes off towards the
evening resulting in increased muscle rigidity,
slowness, stiffness and tremor. A careful history will
reveal the nocturnal symptoms of Parkinson disease.

Sleep fragmentation may improve with nocturnal
use of levodopa®®, Sustained release levodopa
preparations have proven to be beneficial**. Nocturnal
use of levodopa also helps to alleviate the morning
symptoms and disability of PD. More recent studies
also support the evidence of sleep improvement with
levodopa/carbidopa intestinal gel infusion*2. Catechol-
O-methyl transferase (COMT) inhibiting compounds
such as entacapone will prolong the levodopa levels
and help reduce night time symptoms. COMT inhibiting
compounds will only be effective in patients already
on levodopa and will not have any effect if the patient
is on any other medication. Recent studies have
shown that once daily prolonged release ropinirole (2-
24 mg/day) improve symptoms in patients with
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advanced PD who suffer troublesome nocturnal
disturbances not optimally controlled with levodopa?2.
Studies have shown that nocturnal activity is greater
in PD patients treated with levodopa or dopamine
agonists'#*>, However some other studies report that
while nocturnal sleep improves with levodopa daytime
sleepiness may increase?®.

Sleep fragmentation due to sleep apnoea

About 20 to 40% of patients with PD have been
observed to have sleep apnoea!”!8. Obstructive sleep
apnoea was the commonest type. However the PD
patients with obstructive sleep apnoea had a normal
body mass index compared to non Parkinson patients
with obstructive sleep apnoeal”!®. PD patients with
sleep apnoea may present with only excessive day
time sleepiness. Care givers may report excessive
snoring or gasping and chocking. Presence of snoring
is a predictor of daytime sleepiness?®. Obstructive
sleep apnoea is managed with continuous positive
airway pressure (CPAP). Patients who are excessively
sleepy without a clear cause or those with a history
suggestive of obstructive sleep apnoea should be
evaluated by polysomnography. Some studies have
shown that patients with multi system atrophy have
nocturnal apnoea with glottis closure resulting in
stridor?* and these patients respond poorly to CPAP.
These patients may need tracheostomy and is usually
a life saving procedure.

Sleep fragmentation due to Restless Legs
Syndrome and Periodic Limb Movements during
sleep.

Restless leg syndrome (RLS) is a clinical diagnosis,
where the patient gives a subjective report of an urge
to move the legs, accompanied by an uncomfortable
or unpleasant sensation in the legs. The urge to move
occurs with rest and is relieved with movement. This
occurs or worsens in the night or towards the evening?.
RLS is common in Parkinson disease”?*2?%, However
the occurrence of RLS may be similar in frequency to
an age matched population without PD? and may have
an association with lower ferritin levels which is seen
in non PD patients. PD patients have been reported to
have low ferritin levels®. Moderate to severe RLS
responds to direct dopamine receptor agonists?.
Levodopa is an effective treatment for RLS but
often leads to worsening of RLS symptoms with
augmentation?®. If serum ferritin is low iron replacement
can be considered as it has been effective in reducing
RLS in non PD patients?.

Periodic limb movements during sleep (PLMS)

occur primarily during non-rapid-eye-movement (non-
REM) sleep. It is characterized by an intermittent
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rhythmic movement of the legs (triple flexion of hip,
knee and ankle). This can result in arousal and
awakening if severe. PLMS may be more frequent in
PD and increases with more severe PD?%.

Direct acting dopamine receptor agonists appear
to be superior to levodopa in the management of PMLS
and RLS. With dopamine agonists there is reduced
occurrence of rebound (RLS symptoms occurring at
the end of the effect of a single dose of levodopa) and
augmentation (RLS symptoms occurring at an earlier
time in the evening, often associated with spread to
other body areas and more severe symptoms). Opiates
and benzodiazepines have also shown to be effective?.

Other causes for fragmented and delayed sleep

Depression is common among PD patients.
Depression causes sleep disturbances in the early
REM period in non PD patients. Managing depression
with tricyclic antidepressants like amitriptyline and
nortriptyline in small doses in the evenings is beneficial
with their sedating side effects?*3°. However tricyclic
antidepressants may cause worsening of RLS and
PLMS and may initiate or worsen night time
hallucinations. Zolpidem at bed time for a short period
helps PD patients with situational anxiety or acute
insomnia with no other recognizable cause. There is
no rebound insomnia after discontinuation®.

Hallucinations syndrome in PD patients on chronic
dopaminergic therapy

About 25% to 40% of PD patients on long term
dopaminergic therapy develop drug induced visual
hallucinations®. Dementia, sleep disturbance,
depression, visual disturbances and axial predo-
minance of motor signs are associated with
hallucinations®343%, Fragmented sleep is not speci-
fically associated with hallucinations, however vivid
dreams may be.

The visual hallucination may be alleviated by
discontinuing drugs with central effects that are not
essential to patient care such as anticholinergic
agents, anxiolytics and centrally active pain
medications such codeine and antidepressants.
Provision of a night light might be useful. Reduction in
the dopaminergic drug dose and the avoidance of the
evening dose may be considered but this may lead to
the worsening of motor symptoms. Changing from
direct dopaminergic agonist to shorter acting levodopa
may be tried. If dopaminergic medication cannot be
reduced atypical antipsychotics may be tried.
Clozapine has been shown to be effective and other
atypical antipsychoatics like quetiapine have been used
but appropriate monitoring for side effects are needed.
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REM Sleep Behaviour Disorder

REM sleep behavior disorders (RBD) are
associated with PD and other Parkinsonian synd-
romes. It may predate the onset of Parkinson disease,
develop with or after the onset of PD. RBDs were first
described in 1986 by Schenck and colleagues® is
characterized by the presence of the following minimal
diagnostic criteria in the revised International
Classification of Sleep Disorders (ICSD). There should
be electromyographic evidence of maintained muscle
tone in submental muscles or excessive activity in
limb muscles during REM sleep with one of the
following; sleep related injury or disruptive behavior by
history or abnormal sleep behavior during polysomno-
graphy®’. Caregivers may report that dreams appear
to be acted out. The dreams recalled during episodes
of REM sleep behavior disorder are aggressive and
violent and may lead to injury®&,

REM sleep behavior disorder may occur
sporadically with a flurry of episodes occurring on a
daily basis followed by a period of quiescence.
Longitudinal assessment of PD show that RBD
symptoms can vary over time and also has a tendency
to increase during early stages of the disease.
Presence of RBD symptoms could be a risk factor for
motor function deterioration particularly of brady-
kinesia®°. Patients dream of being chased, threatened
or trapped and this leads to behaviours such as
punching, choking, kicking or jumping out of bed and
patients have sustained injuries®#!. Bed partners are
also at risk of injury and are frightened by the sudden
and violent behavior. These symptoms are revealed
only on questioning by the physician as the patient
does not remember the episode and the caregiver does
not recognize them as a part of the disease.

REM sleep behavior disorders occur in 15 to 32%
of PD patients®. PD patients evaluated with polyso-
mnography showed that 33% had REM sleep behavior
disorder and 58% had evidence of loss of muscle
atonia during REM sleep?2. Thus about 50% of patients
with PD may have subclinically or clinically manifest
REM sleep behavior disorder®®. Studies have also
shown that 33% of PD patients may manifest REM
sleep behavior disorder symptoms prior to the onset
of motor manifestations*. SPECT studies showed that
patients with primary REM sleep behavior disorder
without PD have abnormalities with olfaction and
nigrostriatal degeneration. This supports the theory
that REM sleep behavior disorder may predate motor
manifestations of PD. REM sleep behavior disorder is
more frequent in multi system atrophy and dementia
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with Lewy bodies*“547 where there is more extensive
brainstem and cortical pathology.

Treatment of REM sleep behavior disorder is
indicated when symptoms disrupt sleep of the patient
or bed partner or cause injury. There are not many
controlled trials and the evidence is from case series.
Clonazepam commencing at low doses of 0.25 mg
may reduce the symptoms but may cause confusion
in the elderly patients. There is some evidence that
donepezil, pramipexole, quetiapine and melatonin may
be beneficial*®4°%,

Excessive day time sleepiness in PD

Excessive day time sleepiness is common in PD
with a community based study showing excessive day
time sleepiness in 15.5% of patients with PD 51. Many
factors are associated with excessive day time
sleepiness including anxiety, advanced PD and longer
disease duration, male gender and orthostatic
hypotension. Excessive day time sleepiness is also
associated with the use of dopamine agonists. All
dopaminergic drugs lead to day time sleepiness and
sleep attacks. In addition to sleep disorders a
sedentary life promotes excessive day time sleepiness
and reversal of sleep pattern. Anti parkinsonian
medication specially levodopa and dopamine receptor
agonist®3°52 jncrease day time sleepiness. These
patients may also be on other medications for medical
comorbidities and these may also increase day time
sleepiness.

Restoring normal sleep pattern would be the aim
in managing excessive day time sleepiness. Strategies
to establish good sleep hygiene include established
bed time and wake up times with exposure to adequate
light by the day and darkness at night. Exposure to
sunlight to promote circadian rhythm is useful. Physical
exercise should be encouraged, but strenuous exercise
should be avoided 3-4 hours before sleep. A hot water
bath and relaxation techniques promote sleep at night
and thus reduce day time sleepiness.

Sleepiness due to anti Parkinsonian medication
may be difficult to control. Dose reduction may be tried
but motor symptoms may worsen. Sudden onset
irresistible urge to sleep (sleep attacks) is associated
with dopamine agonists pramipexole, ropinirole and
pergolide®%45 and switching to another agonist or
discontinuing the medication may be effective. Patients
with day time sleepiness not responding to above
measures may benefit from amphetamine metabolites
of selegiline, small doses of methylphenidate
modafanil.

Journal of the Ceylon College of Physicians



Sleep disorders in Parkinson’s disease

References

1

10.

11.

12.

13.

14.

15.

16.

Factor SA, Mcalarney T, Sanchez-Ramos JR, Weiner WJ.
Sleep disorders and sleep effect in Parkinson’s disease.
Mov Disord. 1990; 5: 280-5.

Kumar S, Bhatia M, Behari M. Sleep disorders in Parkinson’s
Disease. Mov Disord. 2002; 17(4): 775-81.

Tandberg E, Larsen JP, Karlsen K. A community based
study of sleep disorders in patients with Parkinson’s
disease. Mov Disord. 1998; 13: 895-9.

Najafi MR, Chitsaz A, Askarian Z, Najafi MA. Quality of sleep
in patients with Parkinson’s disease. Int J Prev. Med. 2013;
4(suppl 2): s229-33.

Tan EK, Lum SY, Fook-Chong SM, et al. Evaluation of
somnolence in Parkinson’s disease: comparison with age
and sex matched controls. Neurology 2002; 58: 465-8.

Hobson DE, Lang AE, Martin WR, et al. Excessive day
time sleepiness and sudden onset sleep in Parkinson disease:
a survey by the Canadian Movement Disorders Group.
JAMA 2002; 287: 455-63.

Ondo WG, Dat Vuong K, Khan H, et al. Day time sleepiness
and other sleep disorders in Parkinson’s disease. Neurology
2001;57:1392-6.

Chaudhuri KR, Martinez-Martin P. Clinical assessment of
nocturnal disability in Parkinson’s disease: the Parkinson’s
disease sleep scale. Neurology 2004; 63(8). s17-20.

Askenasy JJ, Yahr MD. Reversal of sleep disturbance in
Parkinson’s disease by antiparkinsonian therapy. A
preliminary study. Neurology 1985; 35: 527-32.

Lees AJ. Asustained-release formulation of L-dopa (Madopar
HBS) in the treatment of nocturnal and early-morning
disabilities in Parkinson’s disease. Eur Neurol. 1987; 27
Suppl 1: 126-34.

Jansen EN, Meerwaldtt JD. Madopar HBS in nocturnal
symptoms of Parkinsons disease. Adv Neurol. 1990; 53:
527-31.

Zibetti M, Rizzone M, Merola A, Angrisano S, Rizzi L, et al.
Sleep improvement with levodopa/carbidopa intestinal gel
infusion in Parkinson’s Disease. Acta Neurol Scand 2013;
127(5): e28-32.

Chaudhuri RK, Martinez-Martin P, Rolfe KA, Cooper J, Rockett
CB, Giorgi L, Ondo WG. Improvements in nocturnal
symptoms with ropirinole prolonged release in patients with
advanced Parkinson’s disease. Eur J Neurol. 2012; 19(1):
105-13.

Van Hilten B, Hoff JI, Middelkoop HA, et al. Sleep disruption
in Parkinson’s disease. Assessment by continuous activity
monitoring. Arch Neurol. 1994; 51: 922-8.

Comella CL, Morrisey M, Janko K. Nocturnal activity with
nighttime pergolide in Parkinson disease: a controlled study
using actigraphy. Neurology 2005; 64: 1450-1.

Garcio-Barreguera D, Schwarz C, Larrosa O, de le Llave Y,
Garcia de Yelenes J. L Dopa induced excessive day time
sleepiness in PD. A placebo controlled case with MSLT
assessment. Neurology 2003; 16(7): 1008-10.

Vol. 43, Nos. 1 & 2, 2012

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

47

Arnulf 1, Konofal E, Merino-Andreu M, et al. Parkinson’s
disease and sleepiness: and integral part of PD. Neurology
2002; 58:1019-24.

Maria B, Sophia S, Michalis M, et al. Sleep breathing
disorders in patients with idiopathic Parkinson’s disease.
Respir Med. 2003; 97: 1151-7.

Stevens S, Comella CL, Stepanski EJ. Daytime sleepiness
and alertness in patients with Parkinson’s disease. Sleep
2004, 27: 967-72.

Krishnan PR, Bhatia M, Behari M. Restless leg syndrome in
Parkinson’s disease: a case controlled study. Mov Disord.
2003; 18:181-5.

Munschauer FE, Loh L, Bannister R, Newsom-Davis J.
Abnormal respiration and sudden death during sleep in multiple
system atrophy with autonomic failure. Neurology 1990;
40:677-9.

HeningWA, Allen RP. Restless legs syndrome (RLS): the
continuing development of diagnostic standards and severity
measures. Sleep Med. 2003; 4: 95-97.

Ondo WG, Vuong KD, Jankovic J. Exploring the relationship
between Parkinsons disease and restless legs syndrome.
Arch Neurol. 2002; 59: 421-4.

Stiasny-Kolster K, Trenkwalder C, Fogel W, et al. Restless
legs syndrome-new insights into clinical characteristics,
pathophysiology and treatment options. J Neurol. 2004;
251 Suppl 6: VI/39-43.

Hogl B, Kiechl S, Willeit J, et al. Restless leg syndrome: a
community based study of prevalence, severity and risk
factors. Neurology 2005; 64: 1920-4.

Trenkwalder C, Paulus W, Walters AS. The restless leg
syndrome. Lancet Neurol. 2005; 4: 465-75.

Covassin N, Neikrug AB, Liu L, Corey Bloom J, Loredo JS,
Palmer BW, maglione J, Ancoli Israel S. Clinical correlates of
periodic limb movements in sleep in Parkinson’s disease.
J Neurol Sci. 2012; 316(1-2): 131-6.

Thorpy MJ, Alder CH. Parkinson’s disease and sleep. Neurol
Clinics. 2005; 23: 1187-208.

Adler CH. Non motor complications of Parkinson’s disease.
Mov Disord. 2005; 20 Suppl 11: s23-9.

Richard IH. Depression in Parkinson’s disease. Curr Treat
Options Neurol. 2000; 2: 263-274.

Abe K, Hikita T, Sakoda S. Sleep disturbances in Japanese
patients with Parkinson’s disease — comparing with
patients in UK. J Neurol Sci. 2005; 234: 73-8.

Fenelon G, Mahieux F, Huon R, Ziegler M. Hallucinations in
Parkinson’s disease: prevalence, phenomenology and risk
factors. Brain. 2000; 123: 733-45.

Goetz CG, Wuu J, Curgian LM, Leurgans S. Hallucinations
and sleep disorders in PD: six-year prospective longitudinal
study. Neurology 2005; 64: 81-6.

Diederich NJ, Goetz CG, Stebbins GT. Repeated visual
hallucinations in Parkinson’s disease as disturbed external /



48

35.

36.

37.

38.

39.

40.

41.

42.

43.

internal perceptions: focused review and a new integrative
model. Mov Disord. 2005; 20: 130-40.

Pappert EJ, Goetz CG, Niederman FG et al. Hallucinations,
sleep fragmentation and altered dream phenomena in
Parkinson’s disease. Mov Disord. 1999; 14: 117-21.

Schenck CH, Bundlie SR, Patterson AL, Mahowald MW. Rapid
eye movement sleep behavior disorder. A treatable
parasomnia affecting older adults. JAMA 1987; 257: 1786-9.

Medicine AAO. The international classification of sleep
disorders, 2nd ed: diagnostic and coding manual. Journal.
2005.

Fantini ML, CoronaA, Clerici S, Ferini-Strambi L. Aggressive
dream content without daytime aggressiveness in REM sleep
behavior disorder. Neurology 2005; 65: 1010-5.

Comella CL, Nardine TM, Diederich NJ, Stebbins GT. Sleep
related violence, injury and REM sleep behavior disorder in
Parkinson’s disease. Neurology 1998; 51: 526-9.

Bugalho P, Viana Baptista M. REM sleep behavior disorders
and motor dysfunction in Parkinson’s disease - Alongitudinal
study. Parkinsonism Relat Disord. 2013 Aug 5 (Epub ahead
of print).

Olson EJ, Boeve BF, Silber MH. Rapid eye movement sleep
behavior disorder: clinical, demographic and laboratory
findings in 93 cases. Brain 2000; 123: 331-9.

Gagnon JF, Bedard MA, Fantini ML, et al. REM sleep behavior
disorder and REM sleep without atonia in Parkinson’s
disease. Neurology 2002; 59: 585-9.

Paryazova R, Oberholzer M, Baumann CR, Bassetti CL.
REM sleep behavior disorder in Parkinson’s disease: a
questionnaire based survey. J Clin Sleep Med. 2013; 9(1):
55-9.

Schenck CH, Bundlie SR, Mahowald MW. Delayed
emergence of a Prkinsonian disorder in 38% of 29 older
men initially diagnosed with idiopathic rapid eye movement
sleep behavior disorder. Neurology 1996; 46: 388-93.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ajini Arasalingam, Saman B Gunatilake

Iranzo A, Santamaria J, Rye DB, et al. Characteristics of
idiopathic REM sleep behavior disorder and that associated
with MSA and PD. Neurology 2005; 65: 247-52.

Plazzi G, Corsisni R, Provini F, et al. REM sleep behavior
disorders in multiple system atrophy. Neurology 1997; 48:
1094-7.

Boeve BF, Silber MH, Parisi JE, et al. Synucleinopathy
pathology and REM sleep behavior disorder plus dementia
or parkinsonism. Neurology 2003; 61: 40-5.

Boeve BF, Silber MH, Ferman TJ. Melatonin for treatment of
REM sleep behavior disorder in neurologic disorders: results
in 14 patients. Sleep Med. 2003; 4: 281-4.

Ringman JM, Simmons JH. Treatment of REM sleep behavior
disorder with donepezil. A report of 3 cases. Neurology
2000; 55:870-1.

Schmidt MH, Koshal VB, Schmidt HS. Use of pramipexole in
REM sleep behavior disorder: Results from a case series.
Sleep Med. 2006; 7: 418-23.

Rissling I, Frauscher B, Kronenberg F, et al. Daytime
sleepiness and the COMT val 158met polymorphism in
patients with Parkinson’s disease. Sleep 2006; 29: 108-11.

Ondo WG, Dat Vuong K, Khan H, Atassi F, Kwak C, Jankovic
J. Day time sleepiness and other sleep disorders in
Parkinson’s disease. Neurology 2001: 57(8): 1392-1396.

Frucht S, Rogers JD, Greene PE, et al. Falling asleep at
the wheel: motor vehicle mishaps in persons taking
pramipexole and ropinirole. Neurology 1999; 52: 1908-10.

Razmy A, Lang AE, Shapiro CM. Predictors of impaired day
time sleep and wakefulness in patients with Parkinson’s
disease treated with older (ergot) vs newer (nonergot)
dopamine agonist. Arch Neurol. 2004; 61: 97-102.

Hauser RA, Gauger L, Anderson WM, Zesiewicz TA.
Pramipexole induced somnolence and episodes of daytime
sleep. Mov Disord. 2000; 15: 658-63.

Journal of the Ceylon College of Physicians



