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Goetz 1986 III USA autonomic 
dysfunction

levodopa, 
amantadine, 
dopamine 
agonists

various open label 61 yrs 16 men, 16 
women

no MSA no MSA no no no 32 PD 
patients and 
spousal 
controls

Albanese III constipation botox yes

Ashraf IV constipation psyillium Groups were not similar at 
baseline.

4 received 
psyillium – 
3 placebo

7 constipated 
and 5 non-
constipated

Cadeddu IV constipation botox open label 
Eichhorn 
2001

IV germany constipation macrogol daily dose of 
1-3 bags 
(13-39 g)

open label mean 
age, 68 
years

3 women, 5 
men

PD, suffered for at least 1 year 
from severe constipation

no no no 10

Jost 1993 III constipation cisapride open label 10F 10M bowel motility studied objectively no no 20

Jost 1994  III this is 
recycling of 
the above 
paper with a 
few 
additional 
pts.  

constipation cisapride 

Jost 1997  same as 
1993 and 
1994 studies

No further 
grading – 
could be 
used to state 
effects are 
long term.   

constipation 

Juncos IV constipation quetiapine open label 
study 

Liu III at best constipation mosapride 7 PD

Morgan n/a constipation case series
Soykan 
1997  

Class III at 
best but lack 
of gold 
standard for 
gastric 
emptying and 
clinical 
relevance 
limit the utility 
of results

constipation domperidone No cohort 
control

Patients studied with objective 
measure of isotope retention – 
correlation to clinical improvement 
is unclear.  Subjective measures 
not blinded

Table e-1



Completion 
rate (loss to 
follow-up 
and 
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Concomitant 
medications 
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condition)?
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Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

all all BP monitoring for orthostatics, 
cold pressor response, heat 
lamp iodine sweat test

n/a no change in impaired autonmic responses with 
levodopa and other PD drugs, skin temperature 
alterations and sweating abnormalities resolved

none reported

inadequate data for conclusions or 
recommendations
Small numbers make generalization difficult.  
Improved stool frequency and weight but no 
other symptoms of constipation and therefore 
treatment is limited

100% questionnaire to self-report on 
stool frequency, stool 
consistency, ease of 
defecation, and global 
impression

marked improvement in symptoms in all cases none

In all cases, cisapride therapy was associated 
with a significant acceleration of colonic transit, 
as measured by radioopaque pellets viewed on 
radiographs. Pellet count fell from a mean of 
53.8 pretreatment to 30.4 after cisapride 
treatment. No adverse reaction and no 
"overshoot affects," such as diarrhea, were 
seen.

confounder is exercise 
while in hospital – this 
would be a major 
confounder and reduce 
the class of evidence  

Objective measure used for outcomes and 
positive effects of mosapride citrate Colonic 
transit time was significantly improved 
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Sullivan 
2006

III USA constipation tegaserod 6mg BID RCT mean 
age, 68.1 
± 7.4 
years

5 women, 10 
men

PD, experienced two or more 
symptoms of constipation, 
including less than three bowel 
movements each week, hard or 
lumpy stools, or bowel 
movements accompanied by 
straining, normal colonoscopy

double yes yes 15

Zangaglia II Italy constipation macrogol macrogol 
7.3 g plus 
electrolytes 

RCT 71.0 ± 6.5 
(mean, 
SD)

34 males 
and 23 
females

PD fulfilling the UK Parkinson's 
Disease Society Brain Bank 
clinical diagnostic criteria; and 
constipation defined according to 
the Rome II diagnostic criteria, 
that is presence for at least 12 
weeks in the preceding 12 
months of two or more of the 
following symptoms: two or fever 
bowel movements per week, 
sensation of incomplete 
evacuation; straining at 
defecation, sensation of 
incomplete evacuation or 
anorectal obstruction, hard stools 
in more than one of four (25%) 
defecations.

pregnant women or women not using 
effective contraceptive measures; use 
of drugs affecting gastrointestinal 
motility; and previous surgery on the 
gastrointestinal tract (excluding minor 
anorectal surgery). Secondary causes 
of constipation (e.g., metabolic or 
endocrine disorders, use of 
medication that may cause 
constipation) were excluded through 
accurate medical history and 
laboratory investigations (e.g., 
hypothyroidism). 

double blind yes yes 57

Sage 1995 n/a USA drenching 
sweats

various ergot-
derived DA 

various open label 
with trial on 
and off DA

48-78 yrs 3 women, 1 
man

drenching sweats in levodopa 
treated pts

n/a no no no 4 PD patients

Born IV dysphagia cricopharyngeal 
myotomy 

open label 

Bushmann II dysphagia levodopa 20 PD and 
controls.  
Only 15 pts 
had impaired 
swallow 
studies.  
Therefore 
study is truly 
a study of LD 
in PD with 
dysphagia 
n=15.

Ciucci 2007 III USA dysphagia STN DBS pharyngeal transit time no no 14
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100% yes if criteria 
still met and 
dose remained 
unchanged 
during study

SGA There was a trend for improvement in the 
Subject's Global Assessment (SGA) of 
satisfaction with bowel habits (NS) and the total 
SGA (including abdominal discomfort, 
bothersome constipation, and satisfaction; NS).

none

49/57 = 86% yes ("rescue" 
medications)

Treatment efficacy was defined
as complete relief of the 
symptom or a marked 
improvement of two of the 
following indicators: stool 
frequency, straining, stool 
consistency, use of rectal 
laxatives as a rescue therapy.

improved bowel movement frequency (p<0002) 
and stool consistency (p<0.006)

nausea and 
diarrhea in 2 
patients

all all PD meds patient reports n/a all patients had improvement in sweats with DA 
treatment

hallucinations in one 
patient made them stop 
the DA

No gold standard pre and post testing.  No 
blinding.  Class IV
7 pts responded to LD 8 did not.  Swallow 
studies read by 2 investigators one blind to 
diagnosis, but not clear if blinded to the LD state. 
At best Class II study.

radiographic swallow studies significant improvement in pharyngeal composite 
score and pharyngeal transit time with DBS ON 
compared to DBS OFF. 
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Hunter 1997 III Austria dysphagia LD and 
apomorphine

Blinded 
assessment 

PD, symptomatic dysphagia, long-
term response to levodopa

yes no no 15 patients

Iwasaki  II or III 
depending 
on detailed 
methodology

dysphagia herbal medicine 
Banxia Houpo 
Tang 

open label, 
but assessors 
of swallow 
blinded

23 patients

Nagaya  IV dysphagia not clear that swallowing 
assessment was blinded.  Study of 
swallowing exercises in PD.

Neira 1995  III due to 
excessive 
drop outs – 
42%  

dysphagia Objective measures were LD 
levels

Sharkawi 
2002

III US dysphagia Lee Silverman 
voice treatment

4x/week x 4 
weeks

open label 65.5 6 men, 2 
women

PD patients referred for LSVT not stated sound level meter to assess voice 
measures

no no 8

Tison 1996 III France dysphagia apomorphine 0.05mg/kg open-label mean = 
66.75, 
range = 
54-71

not stated PD, swallowing disorders 
(dysphagia and/or trachael 
aspiration)

not stated videofluoroscopy and video timer 
after ingestion of 10ml of contrast 
medium fluid

no no 8

Basson 
2001

IV Canada erectile 
dysfunction

sildenafil up to 100 
mg

open label unknown 19 men n/a nitrates, etc. no no no 19
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one dose after withholding all 
antiparkinsonian medication 
for a minimum of 8 hours and 
fasting for a minimum of 4 
hours. After baseline swallow 
study, given 250mg 
levodopa/25mg carbidopa 
orally and completed second 
swallow study. Another day 
they were tested and given 
apomorphine (mean dose 2.5 
mg, range 1.5 - 6 mg).

demonstrate that dopaminergic stimulation alone 
is not sufficient to improve swallowing the 
majority of PD patients. After apomorphine but 
not levodopa significantly less vallecular pooling 
with solid bolos was evident and significantly 
fewer swallows were needed to clear a solid 
bolus after levodopa administration but not after 
apomorphine.

Swallowing reflex significantly improved

0 dropouts not stated swallowing motility disorders 
(tongue coordination, 
lateralisation, motility, tongue 
movement, tongue 
stabilisation, oral transit time), 
swallowing, residue, 
oropharyngeal swallow 
efficiency, perceptual and 
acoustic parameters of voice 
(intensity)

not stated oral transit time for 3ml and 5ml of liquid 
significantly decreased

 Residue after 
swallowing decreased 
by 50% for liquids, 
12.5% for paste and 
25% for cookie 
(significance not 
indicated), delayed 
triggering of 
pharyngeal swallow 
decreased by 25% for 
paste and 66% for 
cookie (significance not 
indicated)

not stated

0 dropouts not stated subjective self-rating of 
dysphagia severity, 
buccolinguofacial motoricity 
and swallowing parameters

not stated vallecular stasis improved in 4/7 patients, 
fragmentation of the bolus improved in 3/7 
patients, buccal stagnation of the bolus 
improved in 3 patients, direct laryngeal 
penetration improved in 2/3 patients. 
Buccolinguofacial motor scores significantly 
improved in the group, TSD did not improve 
significantly

buccolinguofacial 
scores improved an 
average of 22.71%, 
TSD improved an 
average of 43.8%

nausea in 2 
patients 
(severity not 
given), 
yawning and 
slight sedation 
in 2 patients, 
facial or 
cervical 
dyskinesias in 
2 patients

patient report of success n/a 13 had successful erections and 6 did not due to 
predominantly structural problems

hypotension with 
reduction of anti-
hypertensives
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Giammusso 
2002

IV Italy erectile 
dysfunction

sildenafil 50mg open-label mean = 
63.3 +/- 
2.8

male PD, depression and ED patients taking l0dopa, 
anticholinergics, selegiline or 
antidepressants, patients with renal or 
hepatic dysfunctions, genital 
anatomical deformities, history of MI, 
CVD, hematologic or endocrine 
dysfunction, poorly controlled DM, 
retinitis pigmentosa, nitrate therapy, 
major psychiatric disorders, HTN or 
hypotension

no no no 33

Hussain 
2001

I UK erectile 
dysfunction

sildenafil 25-100mg RCT median = 
61, range 
48-68

male standing systolic blood pressure 
of 90-180mm Hg and diastolic 
blood pressure of 50-110 mm Hg

lack of stable sexual partner, penile 
deformity, other sexual or 
psychological disorders, known 
history of alcohol or drug 
dependence, DM, retinitis 
pigmentosa, history of stroke or MI, 
significant cardiac history, patients 
taking nitrate medication, lipid 
abnormality, thyroid, renal, hepatic 
and hematological disease

double blind yes yes 12

O'Sullivan 
1998

IV USA erectile 
dysfunction

apomorphine 2.4-4 mg open label various 5 men erections with the drug n/a no no no 5 PD patients

Pohanka 
2004

IV Czech 
republic

erectile 
dysfunction

pergolide 
mesylate

3mg/day open label mean = 
58.2 +/- 
9.9

male PD, normal cognition, existing 
sexual relationship, current 
treatment with ldopa, intent to 
treat with a dopamine agonist

not stated no no no 14

Pohanka 
2005 (1 yr 
follow-up of 
2004 study)

IV Czech 
republic

erectile 
dysfunction

pergolide 
mesylate

3mg/day open label mean = 
58.2 +/- 
9.9

male PD, normal cognition, existing 
sexual relationship, current 
treatment with ldopa, intent to 
treat with a dopamine agonist

not stated no no no 14

Raffaele 
2002

IV Italy erectile 
dysfunction

sildenafil 50 mg/dose 
fixed

open label ? 33 men ? ? no no no 33 PD 
patients

Zesiewicz 
2000

IV USA erectile 
dysfunction

sildenafil 50-100 mg open label 72.8 yrs 10 men clinical diagnostic criteria for ED no heart disease no no no 10 PD 
patients
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0 dropouts no Question 3 and 4 of IIEF 
(ability to achieve an erection 
for sexual intercourse and 
ability to maintain an erection 
after penetration)

self-reported 
responses of global 
efficacy questionnaire 
(GEQ), 15-item 
international index of 
erectile function (IIEF)

85% of patients reported improved erectile 
function by the GEQ. Items 3 and 4 of the IIEF 
significantly improved.

Question 3 improved 
by 105%, question 4 
improved by 137.5%

headache in 4, 
rush cutaneus 
in 2, transient 
moderate 
orthostatic 
hypotension in 
1

2 dropouts = 
83% 
completion 
rate

no Question 3 and 4 of IIEF and 
QOL questionnaire

IIEF Question 3 and 4 on IIEF significantly improved, 
no change on QOL

PD and MSA numbers 
reported jointly

headache and 
"warm feeling" 
in 1 patient

all n/a n/a n/a improved erectile function in 4/5, one patient with 
normal function found the erections distressing

no hypersexuality

0 dropouts not stated UPDRS III, UPDRS IV, ldopa 
dose, MMSE, Zung, 
Prolactine, IIEF 1-5 (did not 
differentiate primary and 
secondary outcomes)

not stated At month 3 UPDRS III, and IIEF parts 1-5 all 
improved significantly. No change on other 
measures

UPDRS III decreased 
by 52.10%, IIEF 1 
increased by 139.78%, 
IIEF 2 increased by 
84.62%, IIEF 3 
increased by 65.22%, 
IIEF 4 increased by 
70.97%, IIEF 5 
increased by 59.62%

increased daily 
sleepiness 
without sleep 
attacks in 2 
patients in the 
first month of 
treatment 
(disappeared 
within the 
following 3 
weeks)

0 dropouts not stated UPDRS III, UPDRS IV, ldopa 
dose, MMSE, Zung, 
Prolactine, IIEF 1-5 (did not 
differentiate primary and 
secondary outcomes)

not stated at 1 year UPDRS III and IIEF parts I-5 were 
significantly improved. No change on other 
scales

UPDRS III decreased 
by 43.42%, IIEF 1 
increased by 156.99%, 
IIEF 2 increased by 
98.08%, IIEF 3 
increased by 76.09%, 
IIEF 4 increased by 
82.26%, IIEF 5 
increased by 67.31%

increased daily 
sleepiness 
without sleep 
attacks in 2 
patients in the 
first month of 
treatment 
(disappeared 
within the 
following 3 
weeks)

all all PD meds IIEF patient questionnaire HDRS, BDI 85% reported improved erectile function, 
significant improvement in IIEF, etc., 75% had 
improved depressive symptoms

mild to moderate 
headache in 6 patients 
and mild flushing in 6 
patients

all PD meds SHI-M UPDRS, BDI, adverse 
events

improved SHI-M scores, no change in UPDRS 
or BDI scores

headache in 1 patient 
with 3 sexual 
encounters
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Adler 2003 I USA Excessive 
daytime 
sleepness 
(EDS)

Modafinil 300 mg/die clinical trial mean ± 
DS: 
65±12 

6 M, 14 F PD diagnosis, ESS <10, age>30, 
MMSE<24

Significant medical illness; previous 
treatment with modafinil; history of 
psichiatric diseases, drug, alcohol 
abuse; sleep apnea or PLM.

Double-blind Yes Yes 21 cases, 30  
controls

Arnulf 2002 n/a France Excessive 
daytime 
sleepness 
(EDS)

N/A N/A Observational 
study

mean ± 
DS: 68±7

10 F, 44 M PD patients, complaints of EDS N/S No N/A N/A 62

Braga-Neto 
v2004 

n/a Brazil Excessive 
daytime 
sleepness 
(EDS)

N/A N/A Observational 
study

mean ± 
DS: 
65.8±10.4

55M (64%) Diagnois of PD Cognitive disfunction N/A N/A N/A 86

Del Dotto 
2003

IV Italy Excessive 
daytime 
sleepness 
(EDS)

cabergoline 
instead of 
baseline 
dopamine 
agonist 
(ropinirole in 4, 
pramipexole in 
3, pergolide in 
2)

mean = 4.7 
+/- 1.8 mg

open label 62.5 +/- 
5.4

6 males, 3 
femals

HY <= 3, treatment with DA 
monotherapy, ESS >= 10

presence of daytime sleepiness prior 
to DA treatment, insomnia or other 
sleep disturbances at baseline, 
cognitive impariment, depression, 
concomitant diseases associated with 
sleep disturbance or daytime 
sleepiness, intake of drugs able to 
interfere with sleep-wake cycle

no no no 9

Fabbrini 
2002

n/a Italy Excessive 
daytime 
sleepness 
(EDS)

N/A N/A case-control 
study

mean ± 
DS de 
novo: 
64.7±8.1; 
treated 
64.7±8.4 

De novo: 
15M, 10F;  
Treated: 
30M, 20F

PD patients (UK PD Brain Bank 
criteria)

N/S N/A N/A N/A 25 de novo 
PD, 50 
treated PD, 
25 controls

Frausher 
2004

n/a Europe Excessive 
daytime 
sleepness 
(EDS)

N/A N/A Observational 
study

mean ± 
DS: 
68.4±9.9

27M, 19F Idiopathic PD patients who had 
been part of a previous study of 
D4 receptor polymorphism

dementia N/A N/A N/A 46

Hauser 
2000

n/a USA Excessive 
daytime 
sleepness 
(EDS)

pramipexole 1.5-6.0mg retrospective 
review of 3 
randomised 
controlled 
trials

61+/1.6 22 males randomised double blind study 22 18 40

Hogl 2002 I Austria Excessive 
daytime 
sleepness 
(EDS)

modafinil 100-200mg double blind 
randomised 
controlled 
crossover 
study

65+7.5 9 male PD diagnosis , brain bank criteria, 
compalint of EDS, ESS>10

age> 80, atypical PD, dementia, drug 
induced psychosis, severe medical 
condition,moafinil 
contraindicated,sleep disordered 
breathing REM behaviour sleep 
disorder, hypnotics

double blinded N/A N/A 15
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1 drop out Antiparkinsonia
n drug. Sleep 
promoting 
drug, stimulant 
and 
antipsychotic 
not allowed

Epworth sleepness scale Clinical Global 
Impression of Change, 
UPDRS, HY, Schwab 
and England, EDSRS, 
EDF, FAI, Fatigue 
scale

ESS: more reduction in modafinil group (p 
0.039). CGI: more improvement in modafinil 
group than in placebp group (p 0.07)

None

54/62 Antiparkinsonia
n drugs, 
sedatives

UPDRS-III, interview on sleep 
disorders, ESS, MMSE, 
polysomnography, MSLT

None Sleep latency was 6.3   0.6
minutes (normal  8 minutes), ESS was 14.3±4.1. 
Narcolepsy-like
phenotypewas found in 39% of the patients, who 
were sleepier (4.6±0.9 min) than the other 
patients. PLMS were rare (15%), while 20% of 
patients had an apnea–hypopnea index  15/h. 
Severity of sleepiness was weakly correlated 
with ESS and daily dose of levodopa.

N/A

100% N/S Sleep questionaire, Epworth 
sleepness scale, UPDRS, 
Montgomery and Asberg 
Depression Rating Scale

53.3% of patients had insomnia, 49.9% restless 
legs syndrome, 55.4% vivid dreams, 71.8% 
snoring and 31.5% excessive daytime 
sleepness. Snoring was the most important 
factor associated with EDS (p 0.03).

N/A

0 dropouts no ESS UPDRS-motor 8/9 patients had subjective improvement in 
diurnal somnolence. ESS scores significantly 
improved comapred to baseline (p<0.01). No 
change in UPDRS-motor.

ESS improved by 70% "no significant 
side effects"

100% Antiparkinsonia
n drugs

Epworth Sleepness Scale 
Pittsburgh Sleep Quality Index 
(PSQI)

UPDRS, HY, MMSE, 
Beck Depression 
Inventory

ESS and PSQI were not statistically different 
between de novo PD patients nd controls, 
whereas they were significantly higher in treated 
PD.

N/A

100% Antiparkinsonia
n drugs

Epworth Sleepness Scale 
(ESS), Inappropriate Sleep 
Composite Score, COMT-
genotype

UPDRS, HY ESS score was 11 or more in 40% of the group 
with genotype of COMT LL or LH , compared to 
9.1% of the HH group (p 0.039) 

N/A

N/S results of chart review, 
structured interviews

PSG, MSLT 6 patients on pramipexole and 2 on placebo 
reported somnolence , open label phase , 30% 
moderate and 8% severe somnolence,MSLT in 
2 patients showed increased latency to sleep but 
no SOREMs

 57% reported 
somnolence as an 
adverse event

3 dropped, 1 
withdrew 
intolerant to 
medical, one 
excluded 
noncomplaint 
to protocol

levodopa, 
dopamine 
agonist, 
amitriptyline

ESS maintainance of 
wakefulness test

12 patients completed te study, modafinil 
improved perceived sleepiness,subjective 
sleepiness improved by 0.3+1.99 with placebo 
and 3.42+3.90, nosignificant difference in sleep 
latency at the beginning of tratment and at the 
end in both placebo and modafinil group.

insomnia, 
diarrhoea,dizzinesscon
stipation
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Hogl 2003 n/a Germany Excessive 
daytime 
sleepness 
(EDS)

N/A n/A crossectional 
study

67.7 
+10.3 PD, 
controls 
65.5+10

58 male  41 
female

PD diagnosis atypical PD, dementia, neuroleptic 
treatment

N/A N/A N/A 99 PD, 44 
age matched 
controls

Nieves 2002 IV USA, 
Canada

Excessive 
daytime 
sleepness 
(EDS)

Modafinil up to 400 
mg/day

clinical trial 55-75 8M, 2F PD diagnosis according to UK 
Brain Bank criteria, EDS, ESS >7

No No No 10

Ondo 2005 I USA Excessive 
daytime 
sleepness 
(EDS)

modafinil 400mg/day RCT mean 
=64.8 +/- 
11.3

29 men, 11 
women

PD, age 25-80, ES score >10 serious medical conditions, 
narcolepsy, sleep apnea, pregnancy

double blind yes yes 40

Pacchetti C 
(2003)

n/a Italy Excessive 
daytime 
sleepness 
(EDS)

Observational 66 male Chronic treatment with ropinirole 
or pramipexole

n/a 3

Pal S (2001) n/a UK Excessive 
daytime 
sleepness 
(EDS)

Observational 38 - 67 male & 
female

clinic PD patients n/a 55

Rabinstein 
A (2000)

n/a USA Excessive 
daytime 
sleepness 
(EDS)

modafinil 400 mg Case report 59 female idiopathic PD, EDS, Diagnosed 
about 3 yrs ago.

1

Rye D 
(2000)

n/a USA Excessive 
daytime 
sleepness 
(EDS)

Observational 21 male & 6 
female

Idiopathic PD, 

Abe 2001 IV Japan Fatigue pergolide, 
bromocriptine

pergolide up 
to 1.75 mg; 
bromocriptin
e up to 15 
mg

clinical trial mean ± 
DS: 
63.3±10.6

22M, 19F PD diagnosis (Calne criteria) No sleep disturbances, non 
antidepressant or anticholinergic drug

No No No 41 cases, 30 
controls

Abe 2002 IV Japan Fatigue pergolide vs 
bromocriptine

pergolide = 
990 _/- 357, 
bromocriptin
e = 7.9 +/- 
2.5 mg

open label 63.3 +/- 
10.6

22 men, 19 
women

PD, stable sinemet dose, no 
antidepresssant or 
anticholinergic, no benzos, no 
sleep disturbances

not stated no no no 41

Herlofson 
2002

n/a Norway Fatigue N/A N/A case- control 
study

70.8 PD 66 PD, 131 
controls, 77 
coxathrosis

diagnosis of PD, Coxathrosis depression, cognitive impairement n/A No No

Mendonça 
DA 2007

I Fatigue methylphenidate rct good good double yes yes 36

Nutt 2007 I fatigue methylphenidate rct double yes yes 12



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

100% levodopa, 
pergolide, 
pramipexole, 
ropinorole, 
bromocriptine 
entacapone

ESS Ess significantly higher in Pd than controls(7.5+ 
4.6 vs5.8+ 3),frequency ofsnoring was the same 
in both groups. ESS score abnormally high in 
33% of Pd patients and 11.4 % of controls.ESS 
scores in PD patients on levodopa and 
dopamine agonist  not different

N/A

1 drop out Epworth Sleepness Scale UPDRS Reduction of EDS in modafinil group (ESS at 
baseline 14.22±3.03, ESS after completing the 
study 6±4.87).

Headache, generalized 
paresthesias, 
hallucinations

3 dropouts = 
92.5% 
completion 
rate

no prescription 
meds

ES score UPDRS, Fatigue 
severity scale, hamilton 
depression scale, 
global impressions, SF-
36

no change in ES scale, MSLT, UPDRS, FSS, 
Ham-D, SF-36 and global impression scores did 
not change significantly

ES improved 2.7 points 
(14%) in modafinil 
group compared to 1.5 
points (9.4%) in 
placebo group (p=0.28)

back pain, 
nausea and 
anxiety, dry 
mouth, 
dizziness, all 1 
patient each

100% Polysomnography Sleep attacks can be clearly dumented through 
polysomnographic monitoring

N/A

pramipexole, 
cabergoline & 
levodopa mono 
and 
combination

not unique to pramipexole but also occurs in 
cabergoline and levodopa

N/A

100% carbidopa/levo
dopa, 
amantadine, 
sertraline

measuring the score on the 
Epworth Sleep scale

possible treatment of EDS in PD mild increase in tremor

100% levodopa/carbi
dopa 

Fatigue scale questionaire Zung's self assesment 
Depression Scale, 
UPDRS, HY, MMSE

In pergolide group improvement in Fatigue scale 
(<0.05), Both pergolide and bromocriptine 
improvement in UPDRS-III score (<0.05)

None

not stated no fatigue scale questionnaire Zung depression self-
assessment scale 
(SDS)

after taking pergolide patients showed a 
significant improvement in fatigue sale socre 
(p<0.05). Fatigue scale did not change 
significantly in patients taking bromocriptine 
Neither group showed significant improvement in 
SDS

pergolide: fatigue scale 
score decreased 14%

not stated

N/S FSS mean FSS score 4.4 for PD, 2.7 for controls and 
2.9 for coxathrosis, 50% of PD had mean FSS of 
>4, no correlation between pain, disease 
duration, self reported sleep disorders with 
fatigue

N/A

FSS and MFI significant reductions in FSS and MFI scores in 
the treatment arm (p<0.04); no changes in 
UPDRS motor scores

VAS self ratings of fatigue (VAS) edid not significantly 
improve (p=0.44)



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Arnulf 2000 III France Hallucinations 
and RBD

N/A N/A case-control 
study

69±7 8 M, 2 F PD patients with good response 
to levodopa, daily hallucinations

Dementia (MMSE<24) No N/A N/A 10 cases, 10 
cotrols

Pappert E.J 
(1999)

n/a USA Hallucinations 
and RBD

Observational 35 - 85 74 male & 
68 female

Idiopathic PD with H &Y 2/3. 
Availability of 24 hr carer.

clinical evidence of non-idiopathic PD 
with diffuse Lewy body, Alzheimer's 
disease and stroke

computerised 
Randomisation

n/a 142

Abe 2005 IV Japan Insomnia N/A N/A case-control 
study

mean ± 
DS: 64.6 

28M, 36F PD diagnosis No No No N/A 64 cases, 60 
controls

Juri 2005 IV Italy Insomnia Quatiapine 31.9mg/day- 
mean dose

clinical trial 67.6 +/8.4 11men Pd diagnosis, history of insomnia 
3 nights per week in the last 3 
months

dementia , depression, hallucinations, 
psychosis, sleep apnoea, modafinil 
use, neuroleptics, renal, hepatic and 
cardiac disease

N/A N/A N/A 14

Linazasoro 
G 1993 
Spain

IV Insomnia clozapine Clozapine 
12,5-100mg 
(mean dose 
26 mg) over 
4 to 19 
months

Unblinded, 
clinical series, 
no control

36-38 
years

9

Ghorayeb 
2005

III France Obstructive 
sleep apnea

Continous 
positive air 
pressure 
(CPAP)

N/A Clinical trial mean ± 
DS: 
65.55±8.3
8

12M, 10F MSA patients in whom stridor and 
sleep related respiratory 
disturbances were clinically 
suspected. If sleep 
apnea/hypopnea index>10: 
CPAP

N/S N/A N/A N/A 22

Gilmann 
2003a

III USA Obstructive 
sleep apnea

N/A N/A case-control 
study

mean ± 
DS: 55±7

9M, 4F Probable MSA; history suggesting 
RBD and obstructive sleep apnea 
(OSA)

Subjects taking medications that may 
alter central monoaminergic or 
cholinergic presynaptic terminals or 
receptors

N/A N/A N/A 13 cases, 27 
controls

Harcourt 
1996

IV United 
Kingdom

Obstructive 
sleep apnea

CPAP, Nasal 
surgery,Tracheo
stomy,arytenoid
ectomy

N/A prospective 
study

38-68 11 males, 7 
female

shy drager syndrome diagnosis, 
sleep related symptoms

N/A No No 18

Iranzo 2005 IV Spain Obstructive 
sleep apnea

CPAP clinical trial without 
stridor 
63+/ 6.3 
,with 
stridor 
60.9+/9.3

without 
stridor male  
53.8%, with 
stridor male 
57.1%

MSA probable diagnosis notspecified N/A N/A N/A 40

Henderson 
2003

n/a China olfactory 
function

N/A N/A case-control 
survey

74 PD 17 women, 
21 
male(PD), 
11 women 
21 men

diagnosis of PD made by a 
neurologist,

N/A No No 105



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

N/A Antiparkinsonia
n drugs, 
benzodiazepin
e. Not allowed 
neuroleptics or 
anticholinergic 
drugs

Polysomnography, MSLT, 
interview on psychiatric sign 
and sleep disorders, HLA 
markers of narcolepsy

None RBD in all 10 cases, and in 6 controls. Cases 
sleepier during the day. Delusion following 
nighttime REM period and daytime REM onset in 
3 and 8 cases, 0 and 2 controls

N/A

88.70% levodopa, 
carbidopa

There's a close association between altered 
dream phenomena and hallucinations.

N/A

100% N/S Parkinson's Disease Rating 
Scale

None PD patients showed a score lower than controls 
(p<0.001)

N/A

2 dropped 
out, 
nonserious 
side effects

levodopa, 
dopamine 
agonists

Pitsburgh sleep quality 
index(PSQI), ESS

UPDRS PSQI scores improved in 11 patients and was 
reduced by 3.8+/ 3.9, ESS was reduced by 
4.3+/3.7, no observed  change in motor scores.

diurnal sleepiness, 
restless legs

Subjective improvement White 
blood cells count

marked subjective improvement of nocturnal 
akathisia; improvement also of tremor; markedly 
improved nocturnal akathisia; improvement also 
of tremor and in 4 cases of nocturnal confusion

Some marked 
somnolence 
that was 
reduced by 
giving 
clozapine 
earlier in the 
evening

12 patients 
underwent 
CPAP: 3 died 

N/S Polisomnography 3 patients presented obstructive sleep apnea 
syndrome without stridor, 15 stridor alone or with 
apnea. Patinet who underwent CPAP showed 
more efficacious sleep and improvement 
daytime allertness

N/A

100% N/S Polisomnography; PET with 
[11C]-dihydrotetrabenazine 
([11C]DTBZ); SPECT with 5-
[123I]iodobenzovesamicol 
([123I]IBVM)

MSA subject showed decreased mean 11C 
DTBZ inding in the striatum (p <0.0001) and 
decreased 123I IBVM binding in the thalamus 
(p<0.001). Thalamic  123I IBVM binding was 
inversely correlated with the severity of OSA (p 
0.011).

N/A

N/S sleep study flexible nasendoscopy 83% had a history odf sleep disorders, 23% had 
stridor, 67% had normal sleep study study, 3 
patients had OSA, 5 had grade 3 vocal cord 
movements but normal sleep studies

voice quality 
deteriorated in one 
patient after 
arytenoidectomy

100% N/S video polysomnography fibreoptic laryngoscopy nocturnal stridor occurred in 35%, these had 
signficantly higher anoea, hypernoea 
episodes,oxyhaemoglonbin desaturations and 
vocal cord adductor abnormalities,in 12 patients 
CPAP completed eliminatd and in 1 substantially 
eliminated the stridor, on loong term follow up , 
CPAP was tolerated , no reccurence of stridor 

none

70 levodopa, 
sedatives

presence of sleep or olfactory 
disturbances

response to 
antiparkinsonian 
medication

34% of controls and 50% of patients had 
insomnia,EDS was 7 times more comon in 
patints and RLS was twice as common in PD 
patients than controls, 1/3 with RLs improved on 
levodopa,2/3 had microsmia 

N/A



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom
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(Intervention)
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(RCT, CCT, 
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Subject 
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Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Hummel 
2005

IV Germany olfactory 
function

STN DBS 
bilateral

n/a open-label mean = 
57.3, 
range = 
42-64

5 female, 6 
male

not stated (patients already had 
DBS, DBS was not done 
specifically for this study)

not stated no order of on/off 
assessments 
was 
randomized

no 11

Abate 1979 II (oral) III (IV) orthostatic 
hypotension

indomethacin RCT (oral) blood pressure yes yes 12

Bhattachary
a 2003

III USA orthostatic 
hypotension

selegiline 10 mg/day open label mean age 
71-75

62 men, 33 
women

symptoms of orthostatic 
intolerance

n/a BP no no 95 patients

Churchyard 
1999

III UK orthostatic 
hypotension

selegiline 
(withdrawal)

5-10mg open label not stated 
(only 
values for 
men 
given, 
mean = 
64.4 +/- 
1.9)

13 men, 7 
women

PD, taking selegiline not stated blood pressure and heart rate no no 20

Montastruc 
1998

III France orthostatic 
hypotension

fluoxetine 20 mg/day open label 69 yrs 8 men, 6 
women

orthostatic hypotension no anticholinergics or 
antihypertensives

yes no no 14 PD 
patients

Schoffer 
2007

III Austria orthostatic 
hypotension

domperidone 
and 
fludrocortisone

mean age 
of 
patients 
was 69 ± 
11

(1) diagnosis of IPD; (2) sustained 
response to medications, held 
stable throughout the study; and 
(3) symptomatic orthostasis. All 
subjects exhibited a postural SBP 
and or DBP drop at baseline, and 
subjects who had previously 
fulfilled BP criteria by the 
definition of OH stated above and 
who remained symptomatic were 
not excluded if they did not fulfill 
the criteria on the single baseline 
BP recording

(1) an acute coronary syndrome; (2) 
inability to give consent; (3) another 
etiology for autonomic failure; and (4) 
SBP greater than 200 mm Hg or DBP 
greater than 100 mm Hg

double yes yes 17

Senard 
1993

I France orthostatic 
hypotension

yohimbine 2 mg tid double-blind, 
placebo-
controlled 
crossover

69 yrs 7 women, 10 
men

symptomatic OH with drop of at 
least 30 mm Hg

cannot be on drugs outside of PD 
which cause OH, no MSA or 
autonomic failure d/o

yes yes yes 17 PD 
patients

Ford 1996 IV USA pain levodopa, TCAs, 
narcotics, etc.

various open label 
case reports

various 2 males, 6 
females

n/a n/a n/a no no 8 patients

Ghatani 
2002

IV UK pain pergolide, 
cabergoline

Pergolide: 
mean dose 
2 mg; 
cabergoline 
mean doe: 
2.6 mg

case-control 
study

mean ± 
DS 
cabergoli
ne: 
64.06±7.6
; 
pergolide 
63.9±9.4 

Cabergoline 
22M, 11F.   
Pergolide 
22M, 6F

PD diagnosis (UK PD Brain Bank 
criteria), nocturnal symptoms 
resistant to controlled release 
levodopa

History of hallucinations or symptoms 
suggestive of Lewy Body Dementia

N/A N/A N/A 61



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

no "sniffin' sticks" to assess odor 
thresholds and odor 
discrimination

not stated DBS had no effect on odor thresholds. In 
hyposmic PD patients odor discrimination was 
found to be significantly higher when DBS was 
ON than OFF.

not stated

OH improved after oral (class II) and IV (class III) 
infusion

all levodopa blood pressure and heart rate 
monitoring supine and with 
head-up tilt

autonomic 
cardiovascular reflexes 

no difference in groups with levodopa alone, 
levodopa + selegiline, or selegiline alone

none

0 dropouts not stated questionnaire of autonomic 
symptoms, H&Y, North 
Western University Disability 
Scale, Blood pressure, heart 
rate

not stated systolic bp at 2 minutes of head up tiliting and 10 
minutes significantly improved, standing systolic 
bp significantly improved, no change in diastolic 
bp, heart rate, H&Y, NWUDS, Webster's

33% improvement in 2 
minute and 1.65% 
improvement in 10 
minute systolic BP, 

decline in 
motor function 
in 85% of 
patients, 
dysphoria in 3 
patients, 
euphoria in 4 
patients

13 
completed, 
one dropped 
out due to 
hypertension, 
sweating, etc. 
while on 
selegiline

PD meds ok 
including 
selegiline

orthostatic BP, heart rate, 
patient rating (nurse eval 
blinded)

none fluoxetine improved orthostatic hypotension in 
8/13 patients, 5 had no benefit

one dropped out but no 
other side effects 
reported

orthostatic domain of the 
Composite Autonomic 
Symptom Scale (COMPASS-
OD), a clinical global 
impression of change (CGI), 
and postural blood pressure 
testing via bedside 
sphygmomanometry (Phase I) 
or tilt table testing (Phase II).

improvement in CGI and COMPASS-OD scores. 
Greater improvement with domperidone.

all all PD meds ambulatory blood pressure 
recording, etc.

adverse events yohimbine did not improve BP parameters or 
symptoms

two patients had 
worsening of resting 
tremor

n/a self-report of response to open 
label therapy

n/a some respond to levodopa, some respond 
somewhat to TCAs and narcotics, some do not 
respond to all treatments

n/a

Discontinuatio
n due to side 
effect: 42.8% 
pergolide, 
15.1% 
cabergoline

N/S Questionnaire, Clinical Global 
Impression

After treatment with cabergoline reduction in 
nocturnal dytonia severity and pain, with 
improvement in quality of sleep and refreshment 
after waking

Nausea, 
neuropsychiatric 
problems, worsening of 
dyskinesias 
(pergolide), fatigue 
(cabergoline)
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Honey 1999 IV Canada pain unilateral 
pallidotomy

n/a prospective not stated not stated PD, severe motor complications, 
unresponsive to medical therapy, 
pain related to PD

pain unrelated to PD no no no 21

Loher 2002 IV Germany pain pallidal DBS 
(unilateral and 
bilateral)

n/a prospective unilateral: 
mean = 
61.5 +/- 
5.4, 
bilateral: 
mean = 
64.6 +/- 
9.9

unilateral: 6 
male, 3 
female 
Bilateral: 5 
male, 5 
female

advanced PD, responsive to 
levodopa, symptoms not 
sufficiently controlled, dyskinesias 
or fluctuations

major cognitive dysfunction, major 
depression or other psychiatric 
disorders, atypical PD, abnormal 
brain scans

no no no 9 unilateral, 
10 bilateral

Brefel-
Courbon 
2005

II pain threshold dopaminergic 
treatment

varied (all 
pts different)

rct PD, pain free pain double blind yes yes 9 (pain free)

Juncos 
1987

I USA pain/dystonia PD medications RCT PD with mild to moderate 
fluctuations

double yes yes 15

Lees 1980 I pain/dystonia PD medications RCT double yes yes

Factor 1992 IV US psychosis clozapine mean = 
28.125/day

open label mean = 
70

5 male, 3 
female

PD, visual hallucinations not stated no no no 8

Arnulf 2005 n/a France REM sleep 
Behavior 
Disorders 
(RBD)

N/A N/A case-control 
study 
(descriptive)

mean ± 
DS: 68±8 

8 F, 7M PSP diagnosis N/S No N/A N/A 15 cases 
(PSP), 30 
controls (15 
PD, 15 health 
subjects)

Boeve 1998 n/a USA REM sleep 
Behavior 
Disorders 
(RBD)

N/A N/A Observational 
study

mean: 
70.2

34M Degenerative dementia and 
history highly sugestive of RBD

Dementia ascribable to vascular, 
inflammatory or metabolic causes or 
structural lesion

N/A N/A N/A 37



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

0 dropouts not stated patient reported pain severity 
on an ordinal scale (0-10) (no 
real pain scale used)

none preoperative overall pain scores were 
significantly decreased 6 weeks (p<0.001) and 1 
year (p<0.001)

6 weeks after surgery 
pain was reduced by 
73% from baseline. 1 
year after surgery pain 
was reduced by 63% 
compared to baseline. 
However, at 1 year 
pain increased 35% 
from 6-weeks pain 
scores (p=0.02)

not stated

0 dropouts not stated self-report of pain severity on 
ordinal scale (0-4) in 6 different 
parts of the body

none pain total score and contralateral score 
significantly decreased at 5 days (p total = 0.009, 
p contralateral = 0.014), 3 months (p total = 
0.009, p contralateral = 0.014) and 12 months 
after surgery (p total = 0.009, p contralateral = 
0.009). (are these results for unilateral, bilateral 
or both? Can't tell).

pain total score 
decreased 73.3% at 5 
days, 67.8% at 3 
months and 71.1% at 
12 months compared 
to baseline. 
Contralateral pain 
score decreased 
76.9% at 5 days, 
71.8% at 3 months and 
74.4% at 12 months 
compared to baseline

no 
intraoperative 
complications. 
Postoperatively 
hemorrhage at 
site of 
pacemaker in 
1 patient, small 
asymptomatic 
pallidal 
hematoma in 1 
patient, death 
7 months after 
surgery in 1 
bilateral patient

pain threshold significantly 
improved with dopaminergic 
medications

significant reduction in dystonia and akinesia

3 dropouts = 
62.5% 
completion 
rate

not stated ADL scale, UPDRS motor 
(items 18-31), MMSE, BPRS

not stated psychiatric scores significantly improved, 
levodopa dose significantly increased, motor 
exam scores significantly improved, ADL scores 
showed a trend towards improvement, no 
change in MMSE scores

psychiatric scores 
decreased 36.47%, 
levodopa dose 
increased 49.36%, 
motor exam scores 
decreased 23.6%, 
values for ADL scores 
not given

drooling 
(severity not 
given) in 6 
patients, 
sedatioin 
(severity not 
given) in 3 
patients

100% Antiparkinsonia
n drugs, 
benzodiazepin
e. Not allowed 
antidepressant 
drugs

Interview on sleep disorders, 
Epworth sleepness scale, 
polysomnography, MSLT

Motor disability scale, 
MMSE, HLA-II 
phenotype

In PSP group longer duration of wakefulness 
after sleep onset, twice as much sleep 
fragmentation and stage 1 sleep; reduction of 
REM sleep percentage both in PSP and PD 
patients; In PSP and PD patients REM without 
atonia significantly more frequent than controls 
(p 0.008).

N/A

100% N/S Clinical evaluation, 
neuropsychometric tests, 
polisomnography (PSG)

Neuroimmaging, EEG, 
autonomic tests, 
authopsy

RBD commenced before or concurrently with 
dementia. Parkinsonism occurred in 54% of the 
sample. PSG confirmed RBD in all patients. The 
clinical and neuropsychometric features of the 
patients with and without parkinsonism were 
similar.

N/A



Reference 
(first author 
and year)

Class Country of 
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of work
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of symptom such as blinded 
PSG)
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controlled
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Boeve 2003 n/a USA REM sleep 
Behavior 
Disorders 
(RBD)

Melatonin up to 12 
mg/night

Observational 
study

N/S 13M Diagnosis of RBD N/S N/A N/A N/A 14

Garcia-
Borreguero 
2002

IV Spain REM sleep 
Behavior 
Disorders 
(RBD)

Levodopa N/S clinical trial mean ± 
DS: 
73.8±4.9

7F, 9M Idiopathic PD patients, treatment 
naïve condition

Previous treatment with 
antiparkinonian drugs

No No No 16

Iranzo 2004 n/a Spain REM sleep 
Behavior 
Disorders 
(RBD)

clonazepam 0.25-0.5mg prospective 
study

MSA 62 
+/ 7.1, PD 
64.8 +/ 
7.8 , 
idiopathic 
RBD 
68.4+/ 5.9

male %: 
MSA 61.5, 
PD 75.6, 
IRBD 92.3

PD, MSA and idiopathic RBD 
diagnosis

dementia, RBD onset with 
administration or withdrawal of 
medication, caute onset onset RBD, 
chronic alcoholism, clonazepam 
before diagnosis of 
RBD,,halluucinations

N/A N/A N/A 110

Olson EJ 
2000 US

IV REM sleep 
Behavior 
Disorders 
(RBD)

To report on 
clinical aspects 
of RBD from 
various origins

Unblinded, 
clinical 
series, no 
control

Clonazepam 
(0.25 to 1.5 
mg at 
bedtime) 
alleviates 
RBD with 
complete 
success in 
55%, partial 
success in 
32% and no 
success in 
13%

38 
patients 
with RBD 
and 
informatio
n 
available 
fater 
using 
clonazep
am 
including 
25 with 
PD

Clonazepam 
0.25-1.5 mg

Subjective evaluation Clonazepam (0.25 to 1.5 mg at 
bedtime) alleviates RBD with 
complete success in 55%, partial 
success in 32% and no success in 
13%

Morning sedation in 9 patients. The 
drug was not given because of 
sleep apnea or stridor in some 
patients

Ozekmekci 
S 2005

IV Turkey REM sleep 
Behavior 
Disorders 
(RBD)

to evaluate the 
clinical aspects 
of PD patients 
with RBD

most patients 
benefited 
from 
clonazepam

35 
patients 
aged 62 
y, with 
77% 
males 
and with 
PD for 7 
y; 
compared 
to 35 PD 
patienst 
without 
RBD

clonazepam 
at bedtime, 
0.5 to 1 mg

patients opinion most patients benefited from 
clonazepam

a few patients took clonazepam  
only occasionally because of 
increased daytime sleepiness

Plazzi G 
(2004)

n/a Italy REM sleep 
Behavior 
Disorders 
(RBD)
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rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

100% Clonazepam Patient's and bed partner's 
report, follow up evaluation

demographic and 
clinical information

RBD was controlled in 6 patients, significantly 
improved in 4, initially improved and then 
returned in 2; in 1 case occurred incresing of 
frequency and severity of RBD

morning headhache, 
morning sleepness, 
delusion/ hallucinations

100% N/S Polisomnography None patients presented RBD at baseline. PD 
untreated patients had lower phasic twitching 
activity. S33An increase in both phasic and tonic 
activity was found after levodopa treatment.

N/S

100% N/S video 
polysomnography(VPSG)

no significant difference in quality of RBD 
symptoms across the PD and MSA 
groups,sujects with idiopathic RBD 

N/A



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Schenk CH 
2002 US

IV REM sleep 
Behavior 
Disorders 
(RBD)

To review RBD 
characteristics , 
and treatment in 
a series of 96 
patients with 
RBD

Unblinded, 
clinical 
series, no 
control

Clonazepam 
is highly 
beneficial in 
RBD

Populatio
n of 96 
patienst 
with RBD, 
aged 9-
81 y 
(mean 
52), with 
a strong 
male 
predomin
ance 
(87.5%), 
and 48% 
with 
neruodeg
enerative 
disease, 
mostly 
PD, MSA 
and Lewy 
body 
dementia

Clonazepam 
at bedtime, 
at dose 0.5-2 
mg qhs (at 
times as high 
as 4 mg)

Response rate 90% patients responded completely 
or substantially to bedtime 
clonazepam. The effect was 
maintained until 18 y after.

Sleep apnea

Driver-
Dunckley 
2006

IV restless legs 
syndrome

STN DBS n/a open label 
case series

6

Kedia 2004 n/a Canada restless legs 
syndrome

subthalamic 
stimulation

N/A observational 
study

mean age 
61

not specified PD after subthalamic stimulation. 
History of RLS

not specified N/A 195

Antonini 
2004

n/a Italy sleep N/A N/A Observational 
study

mean ± 
DS: 67±8

N/S Idiopathic PD Dementia (MMSE<24), depressinon N/A N/A N/A 386

Askenasy 
1985

III Israel sleep pergolide and 
sinemet

pergolide = 
2.5 to 5mg, 
sinemet = 
40/400 or 
60/600

open label 55.8 3 male, 2 
female

admitted to hospital because of 
deterioration in PD, complaints of 
sleep disturbance

not stated EEG, EOG, EMG, ECG no no 5

Bergonzi 
1975

IV Italy sleep Levodopa up to 600 
mg/die

clinical trial Mean 
54.3

N/S PD N/S No No No 8



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

We report on 6 advanced Parkinson's disease 
(PD) patients who underwent bilateral 
subthalamic nucleus (STN) deep brain 
stimulation (DBS) surgery whose restless legs 
syndrome (RLS) improved postoperatively. 
Despite a mean 56% decrease in their levodopa 
equivalents postoperatively, their RLS scores 
dropped by a mean of 84% (100% in three). Our 
findings suggest that bilateral STN DBS surgery 
can improve RLS in patients with advanced PD. 

100% levodopa, 
dopamine 
agonists

IRLs criteria UPDRS  11 patients developed RLS 2-16 weeks 
postoperatively, significant impovement in motor 
scores post operatively, 2 had symptoms of RLS 
preoperatively which worsened, mean RLS 
score improved after therapy with levodopa

dyskinesias

N/A Antiparkinsonia
n drugs

Epworth sleepness scale, 
questionaire on presence 
ofRBD and quality of nocturnal 
sleep

UPDRS, HY No differences in ESS with normal population. 
DA dosage higher in paients with abnormal ESS 
(p 0.009).Nocturnal sleep disturbances related 
to UPDRS-III (p 0.03) and duration of PD (p 
0.04) 

N/A

0 dropouts no - all 
medications 
were stopped

sleep efficiency EPME/minute sleep efficiency improved significantly (p<0.05), 
fragmented sleep improved significantly 
(p<0.05), average # of elementary phasic 
muscle events (EPME) decreased significantly 
(p<0.05)

Sleep efficiency 
improved by 9.8%, 
EPME improved by 
52.1%. Values for 
fragmented sleep not 
reported

not stated

100% N/S Polisomnography Treatment with levodopa/inhibitor restore good 
night sleep organization with increase in REM 
stage

N/S



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Bliwise 1995 n/a USA sleep N/A N/A case-control 
study 
(descriptive)

mean ± 
DS: PD 
patients 
68±10.7;  
AD 
patients 
63.3±7.2

PD patients: 
28M, 20 F.  
AD paients: 
43M, 17 F

NINDS criteria for diagnosis of 
AD/ Idiopathic PD

N/S N/A N/A N/A 60 AD, 48 PD

Bordet 2003 n/a France sleep N/A N/A Observational 
study

mean ± 
DS: 
55±10 
group  I, 
63±14 
group II, 
62±10 
group III

M/F: 6/2 
group I, 7/3 
group II, 6/2 
group III

Diagnosis of PD (UK PD Brain 
Bank criteria)

Dementia (MMSE<24), depression, 
notable medical diease, patients 
receving drugs known to influnce 
biologic rhytms

N/A N/A N/A 26

Brunner 
2002

III Germany sleep 3 pts = 
cabergoline, 2 = 
cabergoline and 
l-dopa, 1=ldopa 
and 
amangadine 
and budipine, 
1=l-dopa, 
pramipexole 
and budipine

varied (all 
pts different)

open label mean = 
65.3 +/- 
3.8

5 male, 4 
female

never treated with dopaminergic 
agents, no use of psychotropic 
drugs for 4 weeks prior to study

dementia or other psychiatric 
disorders that could affect sleep

EEG, EOG, EMG no no 9

Chaudhuri 
2001

IV UK sleep N/A N/A Observational 
study

mean: 
66.7

65M, 50F Diagnosis of PD N/A N/A N/A N/A 115

Chaudhuri 
2002

IV UK sleep N/A N/A Observational 
study

Mean: 67 89 M, 54 F Diagnosis of PD Suspect of other degenerative or 
secondary parkinsonism; cognitive 
impairment.

N/A N/A N/A 280 (143 PD 
patients, 137 
controls)

Chaudhuri 
2003

n/a UK sleep N/A N/A Review N/A N/A N/A N/A N/A N/A N/A N/A

Chokroverty 
1996

n/a USA sleep N/A N/A Review N/A N/A N/A N/A N/A N/A N/A N/A

Comella 
1993

IV USA sleep N/A N/A Observational 
study

Mean: 68 3 F, 7 M PD patients, 5 with and 5 without 
allucinations

Depression, dementia, history of 
psychiatric disorders not due to 
dopaminergic therapy; patients taking 
central active drugs

N/A N/A N/A 13

Comella 
1998

IV USA sleep N/A N/A Observational 
study

mean ± 
DS: 
67.9±10.3

37M, 24F Idiopathic PD patients, able to 
complete the questionnaire, with 
an accompanying caregiver

Atypical features, previous treatment 
with dopamine receptor blocking 
medication

N/A N/A N/A 75

Comella 
2003

n/a USA sleep N/A N/A Review N/A N/A N/A N/A N/A N/A N/A N/A



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

100% N/S Caregiver's questionaire, 
sundowning score (no. of 
nocturnal disruptive behaiors) 
and total score (numbers of 
disruptive behavior without 
regarding of time)

PD patients exibit more often than AD patients 
disruptive nocturnal behaviors; the dose, timing, 
number of years on antiparkinsonian medication 
were not related with thise behaviours.

N/S

100% Antiparkinsonia
n drugs

Circadian rythms of central 
temperature, motor activity, 
plasma cortisol, melatonine

Significant (p <0.05) phase advance in plasma 
melatonine secretion in patients receving a 
dopaminergic treatment compared with 
untreated patients. The circadian secretion 
pattern of meatonine is modified in treated 
patients with motor complications.

N/A

0 dropouts not stated EEG parameters not stated # of awakenings and % stage 1 sleep improved 
significantly (p<0.05). No change in time in bed, 
total sleep time, sleep period time, % sleep 
efficiency, sleep onset latency, REM latency, % 
wake time, % stage 2, % SWS, % REM, or REM 
density.

# of awakenings 
increased 42%, % 
stage 1 sleep 
increased 54%

not stated

100% N/S Parkinson's Disease 
Sleepness Scale (PDSS)

Epworth Sleepness 
Scale (ESS)

Nocturia was distribuited equally among both 
sexs and was the mot frequent nocturnal 
symptom affecting sleep

N/A

100% N/A Parkinson's Disease 
Sleepness Scale (PDSS)

Epworth Sleepness 
Scale (ESS)

PDSS score in PD group were significantly 
differnt from the healthly controls. Patients with 
advanced PD had impaired scores compared 
with early/moderate disease.

N/A

100% N/A N/A N/A N/A N/A

100% N/A N/A N/A N/A N/A

10/13 (3 
patients didn't 
complete the 
study)

Levodopa/carbi
dopa and a 
dopaminergic 
agonist

Polisomnography Both hallucinator and non-hallucinators patients 
had finding consistent with RBD. The 
hallucinator group had a significantly lower sleep 
efficiency (p 0.006), a reduced total REM sleep 
time (p 0.005) and a reduced REM percentage 
(p 0-011)

N/A

100% N/S Structured questionnaire There were more episodes of SRI in the RBD 
group, with 33% compared with 6% of non RBD 
group (p 0.005). There was a significant 
association between SRI and RBD for dream-
enacting sleep behaviors.

N/A

N/A N/A N/A N/A N/A N/A



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Comella 
2005

I USA sleep pergolide 1mg RCT mean = 
69

17 men, 4 
women

idiopathic PD, daytime levodopa 
treatment, at least 3 awakenings 
per night occurring at least 3 
nights per week that were 
attributable to PD symptoms

current dopamine agonist treatment, 
dementia, depression, psychosis, 
hallucinations, prior intolerance of 
dopamine agonists, use of sleep 
medications

wrist actigraphy yes yes 26 
randomized

Comella C 
2005 US

 I sleep Pergolide 
(before 
sleeping)

Pergolide or 
placebo, 
starting at 
0.05 mg one 
hour prior to 
bedtime and 
increasing 
every 3 
days until 1 
mg; then the 
dose was 
maintained 
for 6 weeks

RCT mean = 
69 years

PD for 7 y and at least 3 
awakenings due to PD, three or 
more nights per week

Wrist actigraphy, during 11 days 
prior to the drug period and at the 
end of the maintenance period

yes yes 22

Danker-
Hopfe 2004

IV Europe sleep N/A N/A Observational 
study

Man 
mean ± 
DS: 52.3± 
12.1, 
Female 
49.5±11.9

73 M, 25 F Patients with different sleep 
disorders

N/S N/A N/A N/A 98



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

4 withdrawals 
= 85% 
completion 
rate

no actigraphic measures of sleep not stated pergolide significantly reduced median sleep 
efficiency compared to placebo (p=0.049), 
median movement and fragmentation index 
worsened (p=0.034 compared to placebo)

? Pergolide group 
sleep efficiency 
decreased by 7% 
compared to placebo 
decrease of 6%. 
Movement 
fragmentation index 
worsened in pergolide 
group by 4 compared 
to an improvement in 
the placebo group of 1.

fainting in 1 pt, 
olightheadedn
ess in 1 
patient, 
constipation in 
1 patient (says 
not drug 
related), viral 
hepatitis in 1 
patient (says 
not drug 
related). 90% 
of patients in 
pergolide 
group had at 
least 1 adverse 
event 
compared to 
33% of 
placebo group. 
most frequent 
adverse 
events were 
nausea, 
lightheadednes
s, worsened 
constipation

28% patients 
withdrew from 
the study in 
the pergolide 
group vs. 0 in 
the placebo 
group; 

No benefit: worsened sleep efficiency (-7%) in 
the pergolide group, vs. no change (-0.6%) in 
the placebo group; worsened sleep 
fragmentation (+4 in the pergolide group, vs. -2 
in the placebo group); unchanged sleep latency

90% had at 
least one AE in 
the pergolide 
group vs. 33% 
in the placebo 
group. 

100% N/S Polisomnography There was a substanzial agreement in scores 
among different sleep laboratories. The Inter 
Rater Reliability (I RR) was higher for REM. For 
NREM2 and slow-wave sleep IRR decreased 
with age and was lower for male.

N/A



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Dowling 
2005

I USA sleep melatonin 5mg and 
50mg

RCT completer
s age = 
61.7 +/- 
8.4

completers = 
29 men, 11 
women

idiopathic PD, subjective 
complaint of unsatisfactory 
nighttime sleep, normal mental 
status and mood, stable 
antiparkinsonian, sedative and 
antidepressant medications for 4 
weeks prior to screening

primary sleep disorders (sleep apnea, 
PLMS)

double blind yes yes 43 eligible, 
40 completed

Favre 2000 IV USA sleep pallidotomy n/a open label 
(primary 
objective was 
not to assess 
sleep but 
sleep was 
included 
among the 
outcomes 
studied)

completer
s age = 
65 (range 
= 33-84)

completers = 
26 men, 18 
women

PD, unacceptable side effects 
from PD medications or no benefit 
from PD medications

dementia or "parkinson's plus" 
syndromes

no no no 56

Friedman 
2004

n/a USA sleep N/A N/A Review N/A N/A N/A N/A N/A N/A N/A N/A

Ghatani IV UK sleep pergolide vs not stated retrospective pergolide pergolide = PD, noctuurnal symptoms history of nocturanl hallucinations or no no no 61
Ghorayeb 
2002

IV France sleep N/A N/A Observational 
study

mean ± 
DS MSA 
patients: 
67.3±8.5; 
PD 
patients 
65.2±8.7 

MSA or Idiopathic PD diagnosis N/S N/A N/A N/A 57 MSA 
patients 
(cases), 62 
PD patients 
(controls)

Happe 2001 IV Austria sleep levodopa N/A clinical trial 49-85 No No

Hjort 2004 
Class IV

IV Denmark sleep STN DBS 
bilateral

n/a case control Cases 
mean = 
60.1, 
range = 
52-71. 
Controls 
mean = 
58.5, 
range 41-
69

cases = 5 
men, 5 
women. 
Controls = 7 
men, 3 
women

advanced PD, non-demented, 
motor complications

dementia no no no 10 cases, 10 
controls

Hogl 2003 III Germany or 
Austria

sleep cabergoline range = 3-
6mg, 
median  = 
5mg (/day)

open label 63.9 +/- 
9.5

8 males, 7 
females (that 
completed 
the study, 
sex of 2 
dropouts not 
stated)

idiopathic PD, de novo or on 
levodopa

suspected MSA or other atypical PD, 
dementia, drug-induced hallucinations

polysomnography no no 17



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

37/40 = 
92.5%

no PSQI, GSDS, SSS, ESS UPDRS, HY, sleep 
diary

50mg significantly increased night time sleep 
time compared to placebo (p<0.05), no other 
significant effects at either dose (5mg or 50mg). 
GSDS subscales showed significant 
improvement in sleep quantity and daytime 
sleepiness for 5mg compared to placebo 
(p<0.05).

sleep time increased 
by 3% with 50mg

tiredness in the 
morning 
(50mg) (1 pt)

44/56 = 79% not stated questionnaire (not named) not stated Sleep was generally reported to have improved 
after surgery. The best result was obtained after 
unilateral pallidotomy with 59% of patients 
reporting improvement. Bilateral procedures 
improved night sleep in 40% of staged 
procedures and 47% of simultaneous 
procedures

no quantitative 
measures

not stated

100% N/A N/A N/A N/A N/A

n/a not stated questionnaire (not named) not stated after cabergoline subjective improvement in values not given pergolide: 
100% N/S Standardized interview HY, UPDRS, Schwab 

and England, self 
reported depressive 
symptoms, MMSE

70% MSA patients complained of sleep 
disorders, compared with 51% of PD patient. 
Most frequent sleep disorders were sleep 
fragmentation, vocalisation, REM sleep behavior 
diorders and nocturnal stridor. 50% MSA 
patients and 30% PD patients complained of 
excessive daytime somnolence

N/A

0 dropouts not stated PDSS UPDRS Total PDSS score increased significantly after 
surgery in cases but controls scores did not 
change during this time period. Case scores did 
not differ from controls at baseline but at 
endpoint case scores were significantly higher 
than controls

Before surgery to after 
surgery, PDSS scores 
improved from 79.8 to 
105.3 (32% incrase, 
p<0.022). After 
surgery, case scores 
were significantly 
higher than controls: 
105.3 cf 85.8 (23% 
higher, p<0.025)

not stated

2 dropouts = 
88% 
completion 
rate

not stated polysomnography measures subjective estimate of 
sleep on visual 
analogue scale

total amount of sleep, wakefulness after sleep 
onset, sleep and REM sleep latency, and 
relative amounts of sleep stages were not 
different before and during treatment. Significant 
increases in stage shifts, awakenings and 
movement time were found with cabergoline 
therapy

movement time (%) 
increased by 300% 
(0.05 to 0.2) p=0.042, 
number of stage shifts 
increased by 24% 
p=0.017, number of 
awakenings increased 
by 45% p=0.013

mild nausea (n 
not stated), 
intermittent 
diarrhea in 1 
patient, 
psychosis in 1 
patient



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Iranzo, 2002 III Spain sleep STN DBS 
bilateral

n/a open label 63.6 +/- 
7.8

6 women, 5 
men

not stated not stated polysomnography no no 11

Kaynak 
2005

IV Turkey sleep dopamine 
agonists, 
levodopa

N/A clinical trial 65.4+/10.
4

8 females, 7 
men

newly diagnosed untreateated PD psychotropics, antedepressants , 
benzodiazepines

N/A N/A 15

Leeman 
1987 Class I

I UK sleep sinemet 2 tabs qhs 
compared to 
1 tab qhs 
and 1 tab at 
3am 
compared to 
placebo

prospective 80 +/- 5 not stated PD nq load transducer to measure patient 
movements in bed

yes yes 11

Medeiros 
2007

I Brazil sleep melatonin 3mg RCT 16 male, 4 
female

All patients showed therapeutic 
benefit with levodopa. Individuals 
with supranuclear gaze palsy, 
signs of upper motor neuron 
disease, cerebellar signs, 
prominent autonomic dysfunction, 
painful or debilitating disorders, 
previous history stroke and 
cognitive impairment defined as a 
Mini-Mental State examination 
(MMSE) of less than 24 were 
excluded. None of the patients 
used beta-blockers, sedatives or 
antidepressants. Participants 
were on the same 
antiparkinsonian medication for 
the last 30 days and did not 
change any of their medication 
during the study

polysomnography, psqi, ess yes yes 20



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

0 dropouts yes but dose 
changes not 
allowed

PSQI, polysomnography not stated number of changes in body position, longest 
continuous sleep period, number of awakenings, 
arousal index and % of time in stage III-IV sleep 
all improved significantly after surgery. The PSQI 
showed significant improvements in all 
measures (subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, daytime dysfunction and 
global score)

PSQI global score 
decreased by 64% 
(p<0.0001), number of 
changes in body 
position increased by 
311% (p=0.04), longest 
continuous sleep 
period increased by 
54% (p=0.02), number 
of awakenings 
decreased by 27% 
(p=0.05), arousal index 
decreased by 38% 
(p=0.02), % stage III-IV 
sleep increased by 
43% (p=0.05)

not stated

100% peribedil polysomnography ESS, MSLT ,UPDRS , dopamineric dose is predictive of objective 
daytime sleepiness

0 dropouts not stated load transducer to measure 
patient movements in bed

visual analogue scale 
of sleep quality

quality of sleep significantly improved (on VAS) 
with either sinemet treatment compred to 
placebo (p<0.01), no difference in the number of 
times the subjects rose from the bed.

visual analogue scale 
was 39% higher than 
placebo when 2 
sinemet tablets were 
given QHS and 25% 
higher when the dose 
was divided. There was 
not a significant 
difference between one 
dose or a divided dose. 

not stated

18/20 no After treatment, the melatonin group showed 
better subjective quality of sleep compared with 
controls as assessed by global score and scores 
for the six components of PSQI (ANCOVA F = 
5.40; p = 0.03) (Fig. 1). No significant difference 
was observed in polysomnographic measures 
(Table 2). A trend of improvement of total sleep 
time was observed in the melatonin-treated 
group (ANCOVA, p = 0.09) (Table 2). Motor 
disabilities (UPDRS II and III) and complications 
related to therapy (UPDRS IV) were not 
improved by melatonin treatment (Table 2).

none



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
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Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Monaca 
2004

IV subjective, 
but II or III 
objective?

France sleep STN DBS 
bilateral

n/a open-label mean = 
57.4 +/- 
5.2

5 women, 5 
men

PD, disabling motor fluctuations 
with prolonged off or dyskinetic 
periods, unsatisfactory 
management of fluctuations with 
medications

cognitive impairment, psychiatric 
troubles, MRI abnormalities

no no no 10

Muratorio A 
1970

IV Italy sleep levodopa Levodopa 
3000 mg/d

Unblinded, 
clinical series, 
no control

51-81 
years

previously untreated PD patients Polysomnography 10

Okun 2002 IV USA sleep testosterone 
(androgel)

5mg/day of 
testosterone

open mean = 
70.8

10 male age 45+, male, PD, 5 or more St 
Louis testosterone deficiency 
criteria, free testosterone level <= 
80 pg/mL

PSA > 4 ng/mL, history of prostate 
cancer, abnormal digital rectal exam, 
elevated hematocrit, elevated liver 
enzymes, abnormal TSH, prolactin or 
morning cortisol, MMSE < 26, poorly 
controlled diabetes mellitus, possibility 
of significant sleep apnea by history

no no no 10

Pacchetti C 
(2004)

n/a Italy sleep Observational 67.7 +/- 
8.91

male & 
female

Follow up PD patients n/a 400



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

0 dropouts not stated PSQI, polysomnography not stated individual PSQIs all significantly improved after 
surgery with stimulation on (P<0.001), sleep 
complaints were expressed by 10 out of 10 
patients before surgery and 2 out of 10 after 
surgery. Sleep efficiency, total sleep time, deep 
slow wave sleep and paradoxical sleep 
durations were significantly improved after 
surgery. the number of awakenings during sleep, 
sleep maintenance and sleep latency did not 
change.

PSQI from 11.7 (pre) to 
5.3 (post) = 54.7% 
reduction, total sleep 
time = 28% increase, 
sleep efficiency = 40% 
increase, deep slow 
wave sleep = 151% 
increase, paradoxical 
sleep = 60% increase

not stated

Unchanged sleep measures No AE 
reported

6/10 = 60% not stated St Louis testosterone 
deficiency questionnaire

Ham-D, Ham-A Ham-A (etiologic) showed improvement at 1 
month (p<.1) but not at 3 months. No change on 
other non-motor measures

1 month Ham-A 
etiologic improved 
27.5%

not stated

80% dopaminergic 
therapy, 
amantadine, 
anticholinergics

Questionnaire on sleep and mental disorders in 
PD was developed

N/A



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Poewe 2007 I Austria sleep pramipexole vs 
rotigotine

rotigotine 
(up to 16 
mg/24 h as 
a 
transdermal 
patch), 
pramipexole 
(up to 4.5 
mg/day 
orally),

RCT motor fluctuations of the wearing-
off type with an average of at 
least 2·5 h per day spent in the 
“off” state, as assessed by home 
diaries completed over 6 days 
before enrolment (recordings 
covered the 24 h day and patients 
had to mark 30 min intervals as 
being either “on” without 
troublesome dyskinesias, on with 
troublesome dyskinesias, off, or 
asleep), and were graded no 
better than Hoehn and Yahr stage 
II when on and no worse than 
stage IV when off

more than two of the six screening 
diaries were invalid (a diary was 
considered invalid if more than 2 h of 
data during a 24 h recording day were 
missing or recorded as double 
entries) or if they had received 
concomitant treatment with any 
dopamine agonist during the 4 weeks 
before starting the six screening diary 
recordings; Suspicion of atypical 
parkinsonism (multiple system 
atrophy, progressive supranuclear 
palsy, or other), Previous surgery for 
Parkinson's disease, Mini-mental 
state examination score <25, 
Concurrent hallucination or psychosis, 
History of orthostatic hypotension 6 
months before baseline, History of 
myocardial infarction over past 12 
months, QTc interval >450 ms (men) 
or >470 ms (women), History of skin 
hypersensitivity to adhesives or other 
transdermals, Intake of investigational 
drug within 4 weeks before 
pretreatment visit, Concomitant 
treatment with dopamine agonists, 
monoamine oxidase A inhibitors, 
dopamine-releasing drugs, tolcapone, 
neuroleptics, cimetidine, ranitidine, 
diltiazem, triamterene, verapamil, 
quinidine, or quinine

double yes yes 506

Rabey J  
1978

IV Israel sleep bromocriptine Bromocriptin
e 30 to 75 
mg/d

Unblinded, 
clinical series, 
without 
control, and 
without 
before/after 
comparison

63 PD 5-15 years Polysomnography



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

84% PDSS PDSS significnatly improved with rotigotine and 
pramipexole compared to placebo. There were 
no significant score changes on the Epworth 
sleepiness scale in any group compared with 
placebo during the study (0·2 [SD 3·1] for 
placebo, −0·1 [3·7] for pramipexole, and −0·1 
[3·1] for rotigotine

Polysomnography There is no difference in sleep EEG between 6 
patients treated with bromocriptine and historical 
patients treated with levodopa

Not reported



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Reuter 1999 n/a UK sleep apomorphine 
infusion

mean = 
30mg 
(range 18-
48mg)

prospective mean = 
58, range 
44-72

not stated sleep questionnaire, reporting of 
nocturnal symptoms, excessive 
daytime sleepiness

not stated double blind no in 2 patients 6

Stocchi F 
1998

I Italy sleep SR levodopa RCT 65.6 
years

PD, motor fluctuations double yes yes 40

Van den 
Kerchove 
1993 Class 
IV

IV Belgium sleep Prolopa 
(sustained 
release 
levodopa)

125 hbs 
ante noctem

open-label mean = 
65, range 
= 51-81

not stated PD, nocturnal disabilities not stated no no no 15

Happe 2001 IV Germany sleep dopamine 
agonists

N/A prospective 
study

64.1+/ 
10.3

50 female , 
61  male

Pd diagnosis without dementia, 
patients part of the FAQT 
study,information on QOL scores 
and medication at baseline

N/A No No 111

Frucht 1999 n/a USA sleep attacks N/A N/A Case reports mean: 
65.1; 
range 54-
83

Men PD patients taking pramipexole 
and ropinirole

N/A N/A N/A N/A 8

Paus (2003) n/a Germany sleep attacks dopamine 
agonists

Survey 6,101



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

0 dropouts no frequency of awakenings nocturia, excessive 
daytime sleepiness

mean frequency of nocturnal awakenings fell 
from 6 to 1.2 (p<0.05 pre-treatment vs 
treatment), nocturia and excessive daytime 
sleepiness improved but magnitude and 
significance not given

nocturnal awakenings 
fell from 6 to 1.2 
(p>0.05 pre-treatment 
compared to treatment)

acute: rebound 
morning 
stiffness in 2 
patients, 
bleeding due 
to dislodging of 
the infusion 
needle in 1 
patient. Long 
term: 
subcutaneous 
nodules in all 
patients, 
panniculitis in 1 
patient, 
overdose in 1 
patient which 
led to 
excessive 
sleepiness on 
waking

Subjective assessment of 
hours slept, number of 
awakenings, sleep latency, 
nocturnal pain, nocturnal 
akinesia, dystonia, and 
cramps, overall sleep rating

No change in subjective sleep (latency, duration, 
number of awakenings, overall quality), no 
change in motor disability during the night 
(dystonia, cramps, pain) except a lower akinesia 
with SR-levodopa; The hours slept, number of 
awakenings and sleep latency, the general 
satisfaction about sleep, the frequency of 
nocturnal pain, cramps and dystonia did not 
change between placebo and SR levodopa 
sessions; only the akinesia score decreased 
from 2.9/4 with placebo to 1.9/4 with SR 
levodopa 

not reported

7 dropouts 
(47% 
completion 
rate)

not stated motor symptoms sleep diary measures consumption of sleeping tablets, duration of 
sleep and number of awakenings did not 
change. Duration of waking period was nearly 
significant change, mean duration of waking 
period decreased significantly

duration of waking 
period decreased from 
0.7 hours to 0.26 hours 
(p=0.068), total time 
awake decreased from 
2 hours to 40 minutes 
(p=0.046)

worsening of 
night time 
akinesia, 
abdominal 
pains, early 
morning 
somnolence, 
appearance of 
dyskinesia (1 
patient each)

nonergoline 
and ergoline 
adopamine 
agonists

excessive daytime sleepiness quality of life scores N/A

100% N/A N/A N/A The patients fell asleep while driving; 5 
experienced no warning before falling asleep. 
The attacks ceased when the drugs were 
stopped.

Sleep attacks

48% levodopa, 
dopamine 
agonists

intake of dopamine agonists and the duration of 
disease are the main influencing factors of sleep 
attacks

N/A
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(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)
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Study type 
(RCT, CCT, 
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Age

Subject 
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Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Plowman 
B.K (2005)

n/a USA sleep attacks dopamine 
receptor agonist

Observational 8

Adams 
1992

IV speech Lombard effect 
(white masking 
noise)

10

Berke 1999 IV USA speech collagen open label no no no 35

Cahill 1998 III Austria speech ldopa open-label computerized measure of lip 
pressure and articulatory function

no no 16

Di Rocco n/a speech uncontrolled 
open label - 
unacceptable

Hammen 
1996

IV speech speech rate 
reduction

Ho 1999 III speech implicit cues 
(Lombard effect) 
and explicit 
instructions

ok ok measured volume with KAY 
Elemetrics CSL4300 system

no no 12

Kim 2002 IV USA speech collagen retrospective 
review

no no 18

Kompoliti 
2000

I speech apomorphine 
0.5mg/kg

RCT mean 
73.4

HY 2-4 off, no severe dyskinesia double blind yes yes 10

Leanderson 
1971

IV speech ldopa

Nakano 
1973

II 
(inclusion/exc
lusion are 
vague and 1 
pt was not 
appropriate 
due to prior 
thalamotomy)

speech ldopa RCT ldopa naïve; primary language is 
english

double blind yes yes 18

Quaglieri IV speech



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

pramipexole, 
carbidopa - 
levodopa

DAs are associated with sleep attacks

All patients showed a "marked increase" in voice 
intensity

telephone survey Results of the survey indicated that 75% of 
patient responses demonstrated satisfaction with 
the technique, compared with 16% of patient 
ratings reflecting dissatisfaction

computerized semiconductor 
lip pressure transducer system 
to measure lip function 
measurements

lip function and lip pressure improved with ldopa 
treatment

15% drop 
outs 

 - Lombard effect did not improve speech 
volume; explicit instructions did increase volume

Of 18 patients, 11 (61%) reported improvement 
in their hypophonia for a period of at least 2 
months. Five of 7 patients without improvement 
were relatively aphonic both before and after the 
procedure. Five of 7 patients without 
improvement had severe dysphagia, which in 3 
necessitated gastrostomy tube placement. Four 
of 7 patients without improvement were not 
ambulatory at the time of the procedure

100% apomorphine did not significantly improve 
laryngeal or articulatory function compared to 
placebo.

ldopa significantly improved oral exercises 
(smiling, counting, etc) and labial movement 
(symmetry, amplitude and frequency) compared 
to placebo



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)

Subject 
Age

Subject 
Gender

Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Ramig 1995 Class III? 
Drop out info 
not given, 
inclusion 
exclusion not 
given

speech LSVT double blind? 
computer 
measure of 
results 
(patients 
presumably 
were not 
aware of what 
LSVT really 
entailed)

sound level meter and "a custom-
built software program" measured 
sustained phonation, reading and 
the conversational monologue

yes yes 
(respiration 
treatment 
only was 
placebo 
group)

35

Rigrodsky 
1970

IV methods are 
too 
inconsistent

speech ldopa

Schula 2000 IV no 
mention of 
blinded rater

speech pallidotomy acoustic signals were recorded 
using an amplified microphone 
scored by 2 speech therapists

Schulz 1999 III (no 
inc/exc, not 
random, no 
placebo)

speech pallidotomy computerized speech laboratory 
program

no no 6

Scott 1981 IV (not clear 
that it was 
blind)

speech training in using 
a "vocalite" (a 
voice operated 
light source 
which enables 
the patient to 
monitor some of 
the aspects of 
his own speech) 
(essentially 
biofeedback?)

yes 9

Scott 1983 Class II speech prosodic 
exercises/speec
h therapy for 2-3 
weeks

not stated but sort of covered in 
exclusion list

yes blinded rater yes (compared 
vocalite to 
prosodic 
exercises)

not really - 
compared 2 
different 
methods

26

Scott 1984 IV speech speech therapy ok ok ? 11

Sewall 2006 IV USA speech collagen case series no no no 6

Shea 1993 IV poor 
methodology

speech Selegiline 10

Smith 1995 II speech LSVT (not called 
that but 
described as 
that)

16 sessions 
(4 weeks)

no no voice recordings nad 
otolaryngologic examination with 
laryngostroboscopy; evaluation by 
4 blinded raters

yes sort of 
(respiration 
treatment 
only was 
placebo)

26



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

not stated 
except that 
the groups 
were not 
equal sizes 
due to 
attrition

at 12 months LSVT group maintained or 
improved vocal intensity above pretreatment 
levels while the placebo group had a statistically 
significant deterioration of vocal intensity 
compared to baseline.

3 months after surgery all participants 
demonstrated positive changes in at least one 
acustic measure. 2 patients demonstrated 
sustained positive changes in phonatory and 
articulatory measures but 3 patients did not 
consistently demonstrate these changes.

not stated significant improvement in prosodic abnormality 
and intelligibility

"significant improvements in 8/40 measures"

vocal and respiratory therapy (LSVT) resulted in 
improvement in glottal incompetince and no 
change in supraglottal hyperfunction after 
therapy. Ther ewere no changes in the control 
group. 
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(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Study type 
(RCT, CCT, 
etc)
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Subject 
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Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Stewart 
1995

IV methods not 
clear, 
statistical 
results not 
given but 
says 
"deprenyl did 
not have a 
consistent 
effect on 
speech"

speech deprenyl early PD (HY<=2), no drug 
treatment for PD, no depression 
or dementia and functionally 
independent

Wolfe 1975 IV speech ldopa 17

Buttner 
2000

III Germany Vision apomorphine 
and l-dopa

2-5mg open-label mean = 
60.9 +/- 
0.2

14 male, 17 
female

not stated dementia, CNS pathology other than 
PD, digitalis, sedatives, antiepileptic 
drugs, visual disorders

single blind (static contrast 
sensitivity test, color discrimination 
test, achromatic and chromatic 
contour perception)

no no 31

Brumlik III at best voice artane 5mg QID rct not stated not stated double blind yes yes 32

Aranda 
1993

III France voiding 
dysfunction

apomorphine 
and l-dopa

3-8mg 
apomorphin
e 
subcutaneo
us

open-label 63-86, 
mean = 
74

7 males, 5 
females

urinary symptoms (urgency, 
frequency, dysuria, urge 
incontinence, stress incontinence 
or acute retention)

not stated single blind (bladder capasity, 
reflectivity and postmicturition 
residual volume were measured)

no no 12

Benson 
1976

n/a (case 
reports)

USA voiding 
dysfunction

levodopa up to 4 
gm/day

open label 67,69 2 men n/a n/a no no no 2 patients

Brusa 2006 III Italy voiding 
dysfunction

L-dopa 200 mg open label 56-60 87 patients, 
approximatel
y 50/50

overactive bladder syndrome in 
early PD and treated only with 
dopamine agonists

on levodopa, mod to severe PD, CNS 
drugs or drugs that act on the 
bladder, urological pathology

no no no 87

Christmas 
1988

III UK voiding 
dysfunction

apomorphine 3-8mg open label mean = 
56.2, 
range = 
29-68

6 male, 4 
female

PD, ldopa, voiding dysfunction not stated videocystometrography no no 10

Seif 2004 IV Germany voiding 
dysfunction

STN DBS n/a open label 
trial

62 yrs 9 women, 7 
men

with or w/o urinary dysfunction n/a no no no 16 PD 
patients



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

significant difference after treatment for voice 
quality, articulation and pitch variation but not for 
rate of speech

0 dropouts n/a (patients 
with visual 
disorders were 
excluded)

static contrast sensitivity test, 
color discrimination test, 
achromatic and chromatic 
contour perception

not stated achromatic spatial contrast sensitivity improved 
signficantly. Minimal and not significant 
improvement in color discrimination

spatial frequency (cpd) 
improved by 6.77% - 
25.60% (p<.05).

not stated

no statistical results given

0 dropouts not stated bladder capasity, reflectivity 
and postmicturition residual 
volume were measured

not stated hyperreflexic patients improved with 
apomorophine. No effect was seen in 
hyporeflexic patients

bladder capacity 
increased by 87%; 
mean urethral pressure 
increased by 22%

mild nausea, 
drowsiness 
and yawning 
(N not stated)

both 
completed

no cystometrograms n/a both patients had an increase in bladder 
capacity with levodopa therapy

n/a

n/a withheld 
dopamine 
agonist tx for 5 
days or more

urodynamics central or peripheral D2 
antagonists used to 
sort out effect and 
cetral D2 receptors 
mediate this

acute exposure to 200 mg L-dopa resulted in 
overall worsened detrusor overactivity, reduced 
bladder capacity, etc.

0 dropouts 1 pt on 
anticholinergics

VCMG parameters, bladder 
capacity, maximum flow rate, 
post-mict residual volume, 
modified webster score

not stated increased maximum flow rate, mean flow rate, 
reduced bladder outflow resistance. Significance 
not given

bladder capacity 
increased an average 
of 4.50%, maximum 
flow rate increased an 
average of 106.29%, 
post-mict residual 
decreased by 56.14%, 
webster score 
decreased by 50.45%

not stated

all practically 
defined "off" for 
12 hours

videourodynamics n/a initial desire to void and maximal bladder 
capacity were significantly improved

maximum detrusor 
pressure, max urinary 
flow, residual urine 
volume not improved



Reference 
(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
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(Intervention)
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(RCT, CCT, 
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single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Uchiyama 
2003

III Japan voiding 
dysfunction

l-dopa 100mg 
single dose

open label Mean 
patient 
age was 
64.0 ± 8.3 
years

of <75 years and the presence of 
marked motor fluctuations 
(wearing-off phenomenon) or 
drug-induced dyskinesias

presence of dementia (a score below 
25/30 on the Mini-Mental State 
Examination) and major depression

no no 18

Winge 2004 III Denmark voiding 
dysfunction

levodopa, other 
PD meds

various open label 52.8 yrs 20 men, 12 
women

LUT symptoms n/a no no no 32 PD 
patients

Nieuwboer 
2007

II (no 
placebo)

Belgium falls physiotherapy 3 weeks 
followed by 
6 week 
follow-up

single blind, 
randomized 
crossover

41-80 
range

PD, UPDRS score for gait >1, 
stable drug usage, HY stage 2-4

DBS, MMSE < 24 disorders 
interferring with participation, 
cardiopulmonary and orthopedic 
conditions, unpredictable and long 
lasting off periods, participation in 
physiotherapy 2 months before 
starting trial

single yes no 153

Protas 2005 II (no 
placebo)

USA falls physiotherapy 1 hr/day, 3 
days/week x 
8 weeks

randomized, 
parallel, single-
blind

18 men PIGD PD, freezing or history of 
falls, stable PD medications, 
ability to walk wtihout assistance, 
HY stage 2-3

single yes no 18

Sato 2006 I Japan hip fracture Alendronate 5mg rct mean = 
72.2

288 female impairment of renal hepatic cardiac or 
thyroid function, known causes of 
osteoporosis, treatment with 
corticosteroids, estrogens, calcitonin, 
bisphosphonate, calcium vitamin d, 
vitamin k for 3 months or more during 
the year prior to the study, stage 5 
HY, previous history of nonvertebral 
fractures

x-rays yes yes 288

Sato 2007 I Japan hip fracture risedronate 2.5mg rct mean = 
72.2

men impairment of renal hepatic cardiac or 
thyroid function, known causes of 
osteoporosis, treatment with 
corticosteroids, estrogens, calcitonin, 
bisphosphonate, calcium vitamin d, 
vitamin k for 3 months or more during 
the year prior to the study, stage 5 
HY, previous history of nonvertebral 
fractures

x-rays yes yes 242



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

urodynamics after taking ldopa urinary urgency and urge 
incontinence aggravated and voiding difficulty 
was alleviated. Compared to baseline, 
urodynamic study results after ldopa showed 
aggravated detrusor hyperreflexia, decreased 
maximum bladder capacity, increased maximum 
Watts Factor value (detrusor power), increased 
Abrams-Griffiths number (urethral obstruction), 
and increased static urethral closure pressure. 
detrusor hyperreflexia worsened, urinary 
urgency worsened and urge incontinence 
worsened during the storage (bladder-filling) 
phase. overall voiding difficulty lessened and 
voiding efficiency impoved.

all PD meds questionnaires, urodynamics, 
etc

as to left patients with previous urinary dysfunction had 
improvement following dopaminergic therapy 
while those without dopaminergic dysfunction did 
not

none

152/153 no changes 
allowed during 
study

10m timed walk, adl index, falls
efficacy scale, pdq 39

no significant change in # of falls compared to 
no intervention; posture and gait scores had a 
small but significant improvement. 

100% patients in the trained group experienced a 
significant decrease in fall frequency after the 
intervention compared to before. The difference 
between the trained and control groups was not 
statistically significant (underpowered)

260/288 no relative risk for hip fractures in the alendronate 
group was significantly less than the placebo 
group

RR=0.29 (95% CI 0.10- 
0.85)

223/242 no relative risk of hip fracture was reduced but not 
significantly in the risedronate group (rr=0.33, 
95% CI 0.09 - 1.20). Bone minderal density 
signifiantly increased in the risedronate group 
compared to placebo (3.1% vs 2.8%, p<.0001)
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(first author 
and year)

Class Country of 
completion 
of work

Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
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Study type 
(RCT, CCT, 
etc)
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Subject 
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Inclusion Criteria Exclusion Criteria Blinded rating (if yes, which 
measure? i.e. double-blind, 
single blind, blinded assessment 
of symptom such as blinded 
PSG)

Randomized Placebo-
controlled

Cohort size

Sato 1999 Japan bone fracture vitamin D 1μg daily rct mean = 
70.6

35 men, 51 
women

community dwelling, PD other cuases of osteoporosis, 
impaired renal, cardiac or thyroid 
function, history of corticosteroid use, 
estrogen, calcitonin, etidronate, 
calcium or vitamin D for 3+ months 
during the 18 months preceding the 
study, HY stage 5, history of non-
vertebral fracture

double blind yes yes 86



Completion 
rate (loss to 
follow-up 
and 
dropouts)

Concomitant 
medications 
allowed (to 
treat same 
condition)?

Primary outcome measure Secondary outcome 
measure(s)

Results (primary and secondary measures) Magnitude of effect Side effects/ 
Adverse 
Events

80/86 = 93% no odds ratio for fractures was significantly 
increased in the placebo group compared to the 
treatment group (9.8, p=0.0028). No difference 
in # of falls between groups.
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fractures Constipation Dysphagia
Erectile 

dysfunction

Excessive 
daytime 

sleepiness Falls Fatigue Insomnia

Joint and 
skeletal 

deformities
Orthostatic 

hypotension Pain

Periodic 
limb 

movements 
of sleep

Restless 
legs 

syndrome Speech
Voiding 

dysfunction

1α-Hydroxyvitamin D3

Level B (1 
class I 
study 
found 
significant 
reduction 
in 
fractures)

Level B (1 
class I found 
no 
difference)

alendronate

Level B (1 
class I 
study 
found no 
change 
compared 
to 
placebo)

apomorphine

 Level U (1 
class IV study 
found 
improvement)

Level B  (1 
class I study 
found no 
improvement)

Level U (1 
class III study 
found 
improvement)

cabergoline

Level U (1 
class III study 
found 
improvement)

collagen

Level U (3 
class IV 
studies found 
improvement)

DBS STN

Level U (1 
class III study 
found 
improvement)

Level C for 
improving 
sleep quality 
but procedure 
is not 
recommended 
for treatment 
of insomnia as 
the sole 
symptom in PD

Level U (2 
class IV 
studies found 
improvement)

domperidone

Level U (1 
class III study 
found 
improvement)

fludrocortisone

Level U (1 
class III study 
found 
improvement)

Table e-2



indomethacin

Level U (1 
class II study 
found 
improvement 
after PO 
administration 
and 1 class III 
found 
improvement 
after IV 
administration)

isosmotic macrogel 
(polyethylene glycol)

Level C 
improvement

Lee-Silverman Voice 
Therapy

Level C

levodopa/carbidopa 

Level U (1 
class III study 
found 
improvement 
with IR 
formulation 
but not CR 
formulation)

Level U (1 
class III and 1 
class IV study 
found 
improvement)

Level A for 
improving 
motor function 
associated 
with sleep

Level U (1 
class II 
study 
found 
increased 
pain 
threshold)

Level B 
improvement

Level C 
improvement

Level U (1 
class III and 1 
class IV study 
with 
conflicting 
results)

melatonin Level U

methylphenidate

Level U 
(conflicting 
evidence)

midodrine

No RCTs in PD 
patients but 
pharmacologic 
action and 
widespread 
clinical use are 
consistent with 
benefit in OH

modafinil

Level A 
(class I 
improvement 
subjectively; 
class III 
improvement 
objectively)

occupational therapy



Physiotherapy

Level U (1 
class II study 
found no 
improvement 
in fall 
frequency; 1 
class II study 
found a 
decrase in 
fall 
frequency 
compared to 
baseline but 
not 
compared to 
control 
group)

pramipexole

Level A for 
improving 
motor function 
associated 
with sleep

Level U 
(data not 
available in 
PD but FDA 
approved 
for RLS)

risedronate

Level B (1 
class I 
showed 
objective 
improvem
ent)

ropinirole

Level U 
(data not 
available in 
PD patients 
but FDA 
approved 
for RLS)

rotigotine

Level A for 
improving 
motor function 
associated 
with sleep

sidenafil citrate
Level B 
improvement 
(50mg)

speech therapy

Class III 
improvement 
in previous 
practice 
parameter



Reference (first author 
and year)

Class Non-Motor 
Symptom

Treatment 
(Intervention)

Dose, if 
appicable

Results (primary and secondary 
measures)

Magnitude of effect Side effects/ Adverse Events

Goetz 1986 III autonomic 
dysfunction

levodopa, 
amantadine, 
dopamine agonists

various no change in impaired autonmic 
responses with levodopa and other PD 
drugs, skin temperature alterations and 
sweating abnormalities resolved

none reported

Albanese III constipation botox inadequate data for conclusions or 
recommendations

Ashraf IV constipation psyillium Small numbers make generalization 
difficult.  Improved stool frequency and 
weight but no other symptoms of 
constipation and therefore treatment is 
limited

Cadeddu IV constipation botox
Eichhorn 2001 IV constipation macrogol daily dose of 1-3 

bags (13-39 g)
marked improvement in symptoms in all 
cases

none

Jost 1993 III constipation cisapride In all cases, cisapride therapy was 
associated with a significant acceleration 
of colonic transit, as measured by 
radioopaque pellets viewed on 
radiographs. Pellet count fell from a 
mean of 53.8 pretreatment to 30.4 after 
cisapride treatment. No adverse reaction 
and no "overshoot affects," such as 
diarrhea, were seen.

confounder is exercise while in 
hospital – this would be a major 
confounder and reduce the class of 
evidence  

Jost 1994  III constipation cisapride 
Jost 1997  same as 

1993 and 
1994 
studies

constipation 

Juncos IV constipation quetiapine 
Liu III at best constipation mosapride Objective measure used for outcomes 

and positive effects of mosapride citrate 
Colonic transit time was significantly 
improved 

Morgan n/a constipation 
Soykan 1997  Class III at 

best but 
lack of 
gold 
standard 
for gastric 
emptying 
and 
clinical 
relevance 
limit the 
utility of 
results

constipation domperidone

Sullivan 2006 III constipation tegaserod 6mg BID There was a trend for improvement in the 
Subject's Global Assessment (SGA) of 
satisfaction with bowel habits (NS) and 
the total SGA (including abdominal 
discomfort, bothersome constipation, and 
satisfaction; NS).

none

Zangaglia II constipation macrogol macrogol 7.3 g 
plus electrolytes 

improved bowel movement frequency 
(p<0002) and stool consistency 
(p<0.006)

nausea and diarrhea in 2 
patients

Sage 1995 n/a drenching sweats various ergot-derived 
DA 

various all patients had improvement in sweats 
with DA treatment

hallucinations in one patient made 
them stop the DA



Born IV dysphagia cricopharyngeal 
myotomy 

No gold standard pre and post testing.  
No blinding.  Class IV

Bushmann II dysphagia levodopa 7 pts responded to LD 8 did not.  Swallow 
studies read by 2 investigators one blind 
to diagnosis, but not clear if blinded to the 
LD state.  At best Class II study.

Ciucci 2007 III dysphagia STN DBS significant improvement in pharyngeal 
composite score and pharyngeal transit 
time with DBS ON compared to DBS 
OFF. 

Hunter 1997 III dysphagia LD and apomorphine demonstrate that dopaminergic 
stimulation alone is not sufficient to 
improve swallowing the majority of PD 
patients. After apomorphine but not 
levodopa significantly less vallecular 
pooling with solid bolos was evident and 
significantly fewer swallows were needed 
to clear a solid bolus after levodopa 
administration but not after apomorphine.

Iwasaki  II or III 
depending 
on 
detailed 
methodolo
gy

dysphagia herbal medicine 
Banxia Houpo Tang 

Swallowing reflex significantly improved

Nagaya  IV dysphagia
Neira 1995  III due to 

excessive 
drop outs 
– 42%  

dysphagia

Sharkawi 2002 III dysphagia Lee Silverman voice 
treatment

4x/week x 4 
weeks

oral transit time for 3ml and 5ml of liquid 
significantly decreased

 Residue after swallowing decreased 
by 50% for liquids, 12.5% for paste 
and 25% for cookie (significance not 
indicated), delayed triggering of 
pharyngeal swallow decreased by 
25% for paste and 66% for cookie 
(significance not indicated)

not stated

Tison 1996 III dysphagia apomorphine 0.05mg/kg vallecular stasis improved in 4/7 patients, 
fragmentation of the bolus improved in 
3/7 patients, buccal stagnation of the 
bolus improved in 3 patients, direct 
laryngeal penetration improved in 2/3 
patients. Buccolinguofacial motor scores 
significantly improved in the group, TSD 
did not improve significantly

buccolinguofacial scores improved 
an average of 22.71%, TSD 
improved an average of 43.8%

nausea in 2 patients (severity 
not given), yawning and slight 
sedation in 2 patients, facial or 
cervical dyskinesias in 2 patients

Basson 2001 IV erectile dysfunction sildenafil up to 100 mg 13 had successful erections and 6 did 
not due to predominantly structural 
problems

hypotension with reduction of anti-
hypertensives

Giammusso 2002 IV erectile dysfunction sildenafil 50mg 85% of patients reported improved 
erectile function by the GEQ. Items 3 and 
4 of the IIEF significantly improved.

Question 3 improved by 105%, 
question 4 improved by 137.5%

headache in 4, rush cutaneus in 
2, transient moderate orthostatic 
hypotension in 1

Hussain 2001 I erectile dysfunction sildenafil 25-100mg Question 3 and 4 on IIEF significantly 
improved, no change on QOL

PD and MSA numbers reported 
jointly

headache and "warm feeling" in 
1 patient

O'Sullivan 1998 IV erectile dysfunction apomorphine 2.4-4 mg improved erectile function in 4/5, one 
patient with normal function found the 
erections distressing

no hypersexuality



Pohanka 2004 IV erectile dysfunction pergolide mesylate 3mg/day At month 3 UPDRS III, and IIEF parts 1-5 
all improved significantly. No change on 
other measures

UPDRS III decreased by 52.10%, 
IIEF 1 increased by 139.78%, IIEF 2 
increased by 84.62%, IIEF 3 
increased by 65.22%, IIEF 4 
increased by 70.97%, IIEF 5 
increased by 59.62%

increased daily sleepiness 
without sleep attacks in 2 
patients in the first month of 
treatment (disappeared within 
the following 3 weeks)

Pohanka 2005 (1 yr follow-
up of 2004 study)

IV erectile dysfunction pergolide mesylate 3mg/day at 1 year UPDRS III and IIEF parts I-5 
were significantly improved. No change 
on other scales

UPDRS III decreased by 43.42%, 
IIEF 1 increased by 156.99%, IIEF 2 
increased by 98.08%, IIEF 3 
increased by 76.09%, IIEF 4 
increased by 82.26%, IIEF 5 
increased by 67.31%

increased daily sleepiness 
without sleep attacks in 2 
patients in the first month of 
treatment (disappeared within 
the following 3 weeks)

Raffaele 2002 IV erectile dysfunction sildenafil 50 mg/dose fixed 85% reported improved erectile function, 
significant improvement in IIEF, etc., 75% 
had improved depressive symptoms

mild to moderate headache in 6 
patients and mild flushing in 6 
patients

Zesiewicz 2000 IV erectile dysfunction sildenafil 50-100 mg improved SHI-M scores, no change in 
UPDRS or BDI scores

headache in 1 patient with 3 sexual 
encounters

Adler 2003 I Excessive daytime 
sleepness (EDS)

Modafinil 300 mg/die ESS: more reduction in modafinil group 
(p 0.039). CGI: more improvement in 
modafinil group than in placebp group (p 
0.07)

None

Arnulf 2002 n/a Excessive daytime 
sleepness (EDS)

N/A N/A Sleep latency was 6.3   0.6
minutes (normal  8 minutes), ESS was 
14.3±4.1. Narcolepsy-like
phenotypewas found in 39% of the 
patients, who were sleepier (4.6±0.9 min) 
than the other patients. PLMS were rare 
(15%), while 20% of patients had an 
apnea–hypopnea index  15/h. Severity of 
sleepiness was weakly correlated with 
ESS and daily dose of levodopa.

N/A

Braga-Neto v2004 n/a Excessive daytime 
sleepness (EDS)

N/A N/A 53.3% of patients had insomnia, 49.9% 
restless legs syndrome, 55.4% vivid 
dreams, 71.8% snoring and 31.5% 
excessive daytime sleepness. Snoring 
was the most important factor associated 
with EDS (p 0.03).

N/A

Del Dotto 2003 IV Excessive daytime 
sleepness (EDS)

cabergoline instead 
of baseline dopamine 
agonist (ropinirole in 
4, pramipexole in 3, 
pergolide in 2)

mean = 4.7 +/- 
1.8 mg

8/9 patients had subjective improvement 
in diurnal somnolence. ESS scores 
significantly improved comapred to 
baseline (p<0.01). No change in UPDRS-
motor.

ESS improved by 70% "no significant side effects"

Fabbrini 2002 n/a Excessive daytime 
sleepness (EDS)

N/A N/A ESS and PSQI were not statistically 
different between de novo PD patients nd 
controls, whereas they were significantly 
higher in treated PD.

N/A

Frausher 2004 n/a Excessive daytime 
sleepness (EDS)

N/A N/A ESS score was 11 or more in 40% of the 
group with genotype of COMT LL or LH , 
compared to 9.1% of the HH group (p 
0.039) 

N/A

Hauser 2000 n/a Excessive daytime 
sleepness (EDS)

pramipexole 1.5-6.0mg 6 patients on pramipexole and 2 on 
placebo reported somnolence , open 
label phase , 30% moderate and 8% 
severe somnolence,MSLT in 2 patients 
showed increased latency to sleep but no 
SOREMs

 57% reported somnolence as an 
adverse event



Hogl 2002 I Excessive daytime 
sleepness (EDS)

modafinil 100-200mg 12 patients completed te study, modafinil 
improved perceived 
sleepiness,subjective sleepiness 
improved by 0.3+1.99 with placebo and 
3.42+3.90, nosignificant difference in 
sleep latency at the beginning of tratment 
and at the end in both placebo and 
modafinil group.

insomnia, 
diarrhoea,dizzinessconstipation

Hogl 2003 n/a Excessive daytime 
sleepness (EDS)

N/A n/A Ess significantly higher in Pd than 
controls(7.5+ 4.6 vs5.8+ 3),frequency 
ofsnoring was the same in both groups. 
ESS score abnormally high in 33% of Pd 
patients and 11.4 % of controls.ESS 
scores in PD patients on levodopa and 
dopamine agonist  not different

N/A

Nieves 2002 IV Excessive daytime 
sleepness (EDS)

Modafinil up to 400 mg/day Reduction of EDS in modafinil group 
(ESS at baseline 14.22±3.03, ESS after 
completing the study 6±4.87).

Headache, generalized paresthesias, 
hallucinations

Ondo 2005 I Excessive daytime 
sleepness (EDS)

modafinil 400mg/day no change in ES scale, MSLT, UPDRS, 
FSS, Ham-D, SF-36 and global 
impression scores did not change 
significantly

ES improved 2.7 points (14%) in 
modafinil group compared to 1.5 
points (9.4%) in placebo group 
(p=0.28)

back pain, nausea and anxiety, 
dry mouth, dizziness, all 1 
patient each

Pacchetti C (2003) n/a Excessive daytime 
sleepness (EDS)

Sleep attacks can be clearly dumented 
through polysomnographic monitoring

N/A

Pal S (2001) n/a Excessive daytime 
sleepness (EDS)

not unique to pramipexole but also 
occurs in cabergoline and levodopa

N/A

Rabinstein A (2000) n/a Excessive daytime 
sleepness (EDS)

modafinil 400 mg possible treatment of EDS in PD mild increase in tremor

Rye D (2000) n/a Excessive daytime 
sleepness (EDS)

Abe 2001 IV Fatigue pergolide, 
bromocriptine

pergolide up to 
1.75 mg; 
bromocriptine up 
to 15 mg

In pergolide group improvement in 
Fatigue scale (<0.05), Both pergolide and 
bromocriptine improvement in UPDRS-III 
score (<0.05)

None

Abe 2002 IV Fatigue pergolide vs 
bromocriptine

pergolide = 990 
_/- 357, 
bromocriptine = 
7.9 +/- 2.5 mg

after taking pergolide patients showed a 
significant improvement in fatigue sale 
socre (p<0.05). Fatigue scale did not 
change significantly in patients taking 
bromocriptine Neither group showed 
significant improvement in SDS

pergolide: fatigue scale score 
decreased 14%

not stated

Herlofson 2002 n/a Fatigue N/A N/A mean FSS score 4.4 for PD, 2.7 for 
controls and 2.9 for coxathrosis, 50% of 
PD had mean FSS of >4, no correlation 
between pain, disease duration, self 
reported sleep disorders with fatigue

N/A

Mendonça DA 2007 I Fatigue methylphenidate significant reductions in FSS and MFI 
scores in the treatment arm (p<0.04); no 
changes in UPDRS motor scores

Nutt 2007 I fatigue methylphenidate self ratings of fatigue (VAS) edid not 
significantly improve (p=0.44)

Arnulf 2000 III Hallucinations and 
RBD

N/A N/A RBD in all 10 cases, and in 6 controls. 
Cases sleepier during the day. Delusion 
following nighttime REM period and 
daytime REM onset in 3 and 8 cases, 0 
and 2 controls

N/A



Pappert E.J (1999) n/a Hallucinations and 
RBD

There's a close association between 
altered dream phenomena and 
hallucinations.

N/A

Abe 2005 IV Insomnia N/A N/A PD patients showed a score lower than 
controls (p<0.001)

N/A

Juri 2005 IV Insomnia Quatiapine 31.9mg/day- 
mean dose

PSQI scores improved in 11 patients and 
was reduced by 3.8+/ 3.9, ESS was 
reduced by 4.3+/3.7, no observed  
change in motor scores.

diurnal sleepiness, restless legs

Linazasoro G 1993 Spain IV Insomnia clozapine Clozapine 12,5-
100mg (mean 
dose 26 mg) over 
4 to 19 months

marked subjective improvement of 
nocturnal akathisia; improvement also of 
tremor; markedly improved nocturnal 
akathisia; improvement also of tremor 
and in 4 cases of nocturnal confusion

Some marked somnolence that 
was reduced by giving clozapine 
earlier in the evening

Ghorayeb 2005 III Obstructive sleep 
apnea

Continous positive 
air pressure (CPAP)

N/A 3 patients presented obstructive sleep 
apnea syndrome without stridor, 15 
stridor alone or with apnea. Patinet who 
underwent CPAP showed more 
efficacious sleep and improvement 
daytime allertness

N/A

Gilmann 2003a III Obstructive sleep 
apnea

N/A N/A MSA subject showed decreased mean 
11C DTBZ inding in the striatum (p 
<0.0001) and decreased 123I IBVM 
binding in the thalamus (p<0.001). 
Thalamic  123I IBVM binding was 
inversely correlated with the severity of 
OSA (p 0.011).

N/A

Harcourt 1996 IV Obstructive sleep 
apnea

CPAP, Nasal 
surgery,Tracheostom
y,arytenoidectomy

N/A 83% had a history odf sleep disorders, 
23% had stridor, 67% had normal sleep 
study study, 3 patients had OSA, 5 had 
grade 3 vocal cord movements but 
normal sleep studies

voice quality deteriorated in one 
patient after arytenoidectomy

Iranzo 2005 IV Obstructive sleep 
apnea

CPAP nocturnal stridor occurred in 35%, these 
had signficantly higher anoea, hypernoea 
episodes,oxyhaemoglonbin desaturations 
and vocal cord adductor abnormalities,in 
12 patients CPAP completed eliminatd 
and in 1 substantially eliminated the 
stridor, on loong term follow up , CPAP 
was tolerated , no reccurence of stridor 

none

Henderson 2003 n/a olfactory function N/A N/A 34% of controls and 50% of patients had 
insomnia,EDS was 7 times more comon 
in patints and RLS was twice as common 
in PD patients than controls, 1/3 with RLs 
improved on levodopa,2/3 had microsmia 

N/A

Hummel 2005 IV olfactory function STN DBS bilateral n/a DBS had no effect on odor thresholds. In 
hyposmic PD patients odor discrimination 
was found to be significantly higher when 
DBS was ON than OFF.

not stated

Abate 1979 II (oral) III 
(IV)

orthostatic 
hypotension

indomethacin OH improved after oral (class II) and IV 
(class III) infusion

Bhattacharya 2003 III orthostatic 
hypotension

selegiline 10 mg/day no difference in groups with levodopa 
alone, levodopa + selegiline, or selegiline 
alone

none



Churchyard 1999 III orthostatic 
hypotension

selegiline 
(withdrawal)

5-10mg systolic bp at 2 minutes of head up tiliting 
and 10 minutes significantly improved, 
standing systolic bp significantly 
improved, no change in diastolic bp, 
heart rate, H&Y, NWUDS, Webster's

33% improvement in 2 minute and 
1.65% improvement in 10 minute 
systolic BP, 

decline in motor function in 85% 
of patients, dysphoria in 3 
patients, euphoria in 4 patients

Montastruc 1998 III orthostatic 
hypotension

fluoxetine 20 mg/day fluoxetine improved orthostatic 
hypotension in 8/13 patients, 5 had no 
benefit

one dropped out but no other side 
effects reported

Schoffer 2007 III orthostatic 
hypotension

domperidone and 
fludrocortisone

improvement in CGI and COMPASS-OD 
scores. Greater improvement with 
domperidone.

Senard 1993 I orthostatic 
hypotension

yohimbine 2 mg tid yohimbine did not improve BP 
parameters or symptoms

two patients had worsening of resting 
tremor

Ford 1996 IV pain levodopa, TCAs, 
narcotics, etc.

various some respond to levodopa, some 
respond somewhat to TCAs and 
narcotics, some do not respond to all 
treatments

n/a

Ghatani 2002 IV pain pergolide, 
cabergoline

Pergolide: mean 
dose 2 mg; 
cabergoline 
mean doe: 2.6 
mg

After treatment with cabergoline 
reduction in nocturnal dytonia severity 
and pain, with improvement in quality of 
sleep and refreshment after waking

Nausea, neuropsychiatric problems, 
worsening of dyskinesias (pergolide), 
fatigue (cabergoline)

Honey 1999 IV pain unilateral pallidotomy n/a preoperative overall pain scores were 
significantly decreased 6 weeks 
(p<0.001) and 1 year (p<0.001)

6 weeks after surgery pain was 
reduced by 73% from baseline. 1 
year after surgery pain was reduced 
by 63% compared to baseline. 
However, at 1 year pain increased 
35% from 6-weeks pain scores 
(p=0.02)

not stated

Loher 2002 IV pain pallidal DBS 
(unilateral and 
bilateral)

n/a pain total score and contralateral score 
significantly decreased at 5 days (p total 
= 0.009, p contralateral = 0.014), 3 
months (p total = 0.009, p contralateral = 
0.014) and 12 months after surgery (p 
total = 0.009, p contralateral = 0.009). 
(are these results for unilateral, bilateral 
or both? Can't tell).

pain total score decreased 73.3% at 
5 days, 67.8% at 3 months and 
71.1% at 12 months compared to 
baseline. Contralateral pain score 
decreased 76.9% at 5 days, 71.8% at 
3 months and 74.4% at 12 months 
compared to baseline

no intraoperative complications. 
Postoperatively hemorrhage at 
site of pacemaker in 1 patient, 
small asymptomatic pallidal 
hematoma in 1 patient, death 7 
months after surgery in 1 
bilateral patient

Brefel-Courbon 2005 II pain threshold dopaminergic 
treatment

varied (all pts 
different)

Juncos 1987 I pain/dystonia PD medications significant reduction in dystonia and 
akinesia

Lees 1980 I pain/dystonia PD medications
Factor 1992 IV psychosis clozapine mean = 

28.125/day
psychiatric scores significantly improved, 
levodopa dose significantly increased, 
motor exam scores significantly 
improved, ADL scores showed a trend 
towards improvement, no change in 
MMSE scores

psychiatric scores decreased 
36.47%, levodopa dose increased 
49.36%, motor exam scores 
decreased 23.6%, values for ADL 
scores not given

drooling (severity not given) in 6 
patients, sedatioin (severity not 
given) in 3 patients

Arnulf 2005 n/a REM sleep Behavior 
Disorders (RBD)

N/A N/A In PSP group longer duration of 
wakefulness after sleep onset, twice as 
much sleep fragmentation and stage 1 
sleep; reduction of REM sleep 
percentage both in PSP and PD patients; 
In PSP and PD patients REM without 
atonia significantly more frequent than 
controls (p 0.008).

N/A



Boeve 1998 n/a REM sleep Behavior 
Disorders (RBD)

N/A N/A RBD commenced before or concurrently 
with dementia. Parkinsonism occurred in 
54% of the sample. PSG confirmed RBD 
in all patients. The clinical and 
neuropsychometric features of the 
patients with and without parkinsonism 
were similar.

N/A

Boeve 2003 n/a REM sleep Behavior 
Disorders (RBD)

Melatonin up to 12 mg/night RBD was controlled in 6 patients, 
significantly improved in 4, initially 
improved and then returned in 2; in 1 
case occurred incresing of frequency and 
severity of RBD

morning headhache, morning 
sleepness, delusion/ hallucinations

Garcia-Borreguero 2002 IV REM sleep Behavior 
Disorders (RBD)

Levodopa N/S None patients presented RBD at 
baseline. PD untreated patients had 
lower phasic twitching activity. S33An 
increase in both phasic and tonic activity 
was found after levodopa treatment.

N/S

Iranzo 2004 n/a REM sleep Behavior 
Disorders (RBD)

clonazepam 0.25-0.5mg no significant difference in quality of RBD 
symptoms across the PD and MSA 
groups,sujects with idiopathic RBD 

N/A

Olson EJ 2000 US IV REM sleep Behavior 
Disorders (RBD)

To report on clinical 
aspects of RBD from 
various origins

Unblinded, 
clinical series, no 
control

Ozekmekci S 2005 IV REM sleep Behavior 
Disorders (RBD)

to evaluate the 
clinical aspects of PD 
patients with RBD

Plazzi G (2004) n/a REM sleep Behavior 
Disorders (RBD)

Schenk CH 2002 US IV REM sleep Behavior 
Disorders (RBD)

To review RBD 
characteristics , and 
treatment in a series 
of 96 patients with 
RBD

Unblinded, 
clinical series, no 
control

Driver-Dunckley 2006 IV restless legs 
syndrome

STN DBS n/a We report on 6 advanced Parkinson's 
disease (PD) patients who underwent 
bilateral subthalamic nucleus (STN) deep 
brain stimulation (DBS) surgery whose 
restless legs syndrome (RLS) improved 
postoperatively. Despite a mean 56% 
decrease in their levodopa equivalents 
postoperatively, their RLS scores 
dropped by a mean of 84% (100% in 
three). Our findings suggest that bilateral 
STN DBS surgery can improve RLS in 
patients with advanced PD. 

Kedia 2004 n/a restless legs 
syndrome

subthalamic 
stimulation

N/A  11 patients developed RLS 2-16 weeks 
postoperatively, significant impovement 
in motor scores post operatively, 2 had 
symptoms of RLS preoperatively which 
worsened, mean RLS score improved 
after therapy with levodopa

dyskinesias



Antonini 2004 n/a sleep N/A N/A No differences in ESS with normal 
population. DA dosage higher in paients 
with abnormal ESS (p 0.009).Nocturnal 
sleep disturbances related to UPDRS-III 
(p 0.03) and duration of PD (p 0.04) 

N/A

Askenasy 1985 III sleep pergolide and 
sinemet

pergolide = 2.5 to 
5mg, sinemet = 
40/400 or 60/600

sleep efficiency improved significantly 
(p<0.05), fragmented sleep improved 
significantly (p<0.05), average # of 
elementary phasic muscle events 
(EPME) decreased significantly (p<0.05)

Sleep efficiency improved by 9.8%, 
EPME improved by 52.1%. Values 
for fragmented sleep not reported

not stated

Bergonzi 1975 IV sleep Levodopa up to 600 mg/die Treatment with levodopa/inhibitor restore 
good night sleep organization with 
increase in REM stage

N/S

Bliwise 1995 n/a sleep N/A N/A PD patients exibit more often than AD 
patients disruptive nocturnal behaviors; 
the dose, timing, number of years on 
antiparkinsonian medication were not 
related with thise behaviours.

N/S

Bordet 2003 n/a sleep N/A N/A Significant (p <0.05) phase advance in 
plasma melatonine secretion in patients 
receving a dopaminergic treatment 
compared with untreated patients. The 
circadian secretion pattern of meatonine 
is modified in treated patients with motor 
complications.

N/A

Brunner 2002 III sleep 3 pts = cabergoline, 2 
= cabergoline and l-
dopa, 1=ldopa and 
amangadine and 
budipine, 1=l-dopa, 
pramipexole and 
budipine

varied (all pts 
different)

# of awakenings and % stage 1 sleep 
improved significantly (p<0.05). No 
change in time in bed, total sleep time, 
sleep period time, % sleep efficiency, 
sleep onset latency, REM latency, % 
wake time, % stage 2, % SWS, % REM, 
or REM density.

# of awakenings increased 42%, % 
stage 1 sleep increased 54%

not stated

Chaudhuri 2001 IV sleep N/A N/A Nocturia was distribuited equally among 
both sexs and was the mot frequent 
nocturnal symptom affecting sleep

N/A

Chaudhuri 2002 IV sleep N/A N/A PDSS score in PD group were 
significantly differnt from the healthly 
controls. Patients with advanced PD had 
impaired scores compared with 
early/moderate disease.

N/A

Chaudhuri 2003 n/a sleep N/A N/A N/A N/A
Chokroverty 1996 n/a sleep N/A N/A N/A N/A
Comella 1993 IV sleep N/A N/A Both hallucinator and non-hallucinators 

patients had finding consistent with RBD. 
The hallucinator group had a significantly 
lower sleep efficiency (p 0.006), a 
reduced total REM sleep time (p 0.005) 
and a reduced REM percentage (p 0-
011)

N/A

Comella 1998 IV sleep N/A N/A There were more episodes of SRI in the 
RBD group, with 33% compared with 6% 
of non RBD group (p 0.005). There was a 
significant association between SRI and 
RBD for dream-enacting sleep behaviors.

N/A

Comella 2003 n/a sleep N/A N/A N/A N/A



Comella 2005 I sleep pergolide 1mg pergolide significantly reduced median 
sleep efficiency compared to placebo 
(p=0.049), median movement and 
fragmentation index worsened (p=0.034 
compared to placebo)

? Pergolide group sleep efficiency 
decreased by 7% compared to 
placebo decrease of 6%. Movement 
fragmentation index worsened in 
pergolide group by 4 compared to an 
improvement in the placebo group of 
1.

fainting in 1 pt, 
olightheadedness in 1 patient, 
constipation in 1 patient (says 
not drug related), viral hepatitis 
in 1 patient (says not drug 
related). 90% of patients in 
pergolide group had at least 1 
adverse event compared to 33% 
of placebo group. most frequent 
adverse events were nausea, 
lightheadedness, worsened 
constipation

Comella C 2005 US  I sleep Pergolide (before 
sleeping)

Pergolide or 
placebo, starting 
at 0.05 mg one 
hour prior to 
bedtime and 
increasing every 
3 days until 1 mg; 
then the dose 
was maintained 
for 6 weeks

No benefit: worsened sleep efficiency (-
7%) in the pergolide group, vs. no 
change (-0.6%) in the placebo group; 
worsened sleep fragmentation (+4 in the 
pergolide group, vs. -2 in the placebo 
group); unchanged sleep latency

90% had at least one AE in the 
pergolide group vs. 33% in the 
placebo group. 

Danker-Hopfe 2004 IV sleep N/A N/A There was a substanzial agreement in 
scores among different sleep 
laboratories. The Inter Rater Reliability (I 
RR) was higher for REM. For NREM2 
and slow-wave sleep IRR decreased with 
age and was lower for male.

N/A

Dowling 2005 I sleep melatonin 5mg and 50mg 50mg significantly increased night time 
sleep time compared to placebo 
(p<0.05), no other significant effects at 
either dose (5mg or 50mg). GSDS 
subscales showed significant 
improvement in sleep quantity and 
daytime sleepiness for 5mg compared to 
placebo (p<0.05).

sleep time increased by 3% with 
50mg

tiredness in the morning (50mg) 
(1 pt)

Favre 2000 IV sleep pallidotomy n/a Sleep was generally reported to have 
improved after surgery. The best result 
was obtained after unilateral pallidotomy 
with 59% of patients reporting 
improvement. Bilateral procedures 
improved night sleep in 40% of staged 
procedures and 47% of simultaneous 
procedures

no quantitative measures not stated

Friedman 2004 n/a sleep N/A N/A N/A N/A
Ghatani 2001 IV sleep pergolide vs not stated after cabergoline subjective improvement values not given pergolide: 42.8% of patients 
Ghorayeb 2002 IV sleep N/A N/A 70% MSA patients complained of sleep 

disorders, compared with 51% of PD 
patient. Most frequent sleep disorders 
were sleep fragmentation, vocalisation, 
REM sleep behavior diorders and 
nocturnal stridor. 50% MSA patients and 
30% PD patients complained of 
excessive daytime somnolence

N/A

Happe 2001 IV sleep levodopa N/A



Hjort 2004 Class IV IV sleep STN DBS bilateral n/a Total PDSS score increased significantly 
after surgery in cases but controls scores 
did not change during this time period. 
Case scores did not differ from controls 
at baseline but at endpoint case scores 
were significantly higher than controls

Before surgery to after surgery, 
PDSS scores improved from 79.8 to 
105.3 (32% incrase, p<0.022). After 
surgery, case scores were 
significantly higher than controls: 
105.3 cf 85.8 (23% higher, p<0.025)

not stated

Hogl 2003 III sleep cabergoline range = 3-6mg, 
median  = 5mg 
(/day)

total amount of sleep, wakefulness after 
sleep onset, sleep and REM sleep 
latency, and relative amounts of sleep 
stages were not different before and 
during treatment. Significant increases in 
stage shifts, awakenings and movement 
time were found with cabergoline therapy

movement time (%) increased by 
300% (0.05 to 0.2) p=0.042, number 
of stage shifts increased by 24% 
p=0.017, number of awakenings 
increased by 45% p=0.013

mild nausea (n not stated), 
intermittent diarrhea in 1 patient, 
psychosis in 1 patient

Iranzo, 2002 III sleep STN DBS bilateral n/a number of changes in body position, 
longest continuous sleep period, number 
of awakenings, arousal index and % of 
time in stage III-IV sleep all improved 
significantly after surgery. The PSQI 
showed significant improvements in all 
measures (subjective sleep quality, sleep 
latency, sleep duration, habitual sleep 
efficiency, sleep disturbances, daytime 
dysfunction and global score)

PSQI global score decreased by 64% 
(p<0.0001), number of changes in 
body position increased by 311% 
(p=0.04), longest continuous sleep 
period increased by 54% (p=0.02), 
number of awakenings decreased by 
27% (p=0.05), arousal index 
decreased by 38% (p=0.02), % stage 
III-IV sleep increased by 43% 
(p=0.05)

not stated

Kaynak 2005 IV sleep dopamine agonists, 
levodopa

N/A , dopamineric dose is predictive of 
objective daytime sleepiness

Leeman 1987 Class I I sleep sinemet 2 tabs qhs 
compared to 1 
tab qhs and 1 tab 
at 3am compared 
to placebo

quality of sleep significantly improved (on 
VAS) with either sinemet treatment 
compred to placebo (p<0.01), no 
difference in the number of times the 
subjects rose from the bed.

visual analogue scale was 39% 
higher than placebo when 2 sinemet 
tablets were given QHS and 25% 
higher when the dose was divided. 
There was not a significant difference 
between one dose or a divided dose. 

not stated

Medeiros 2007 I sleep melatonin 3mg After treatment, the melatonin group 
showed better subjective quality of sleep 
compared with controls as assessed by 
global score and scores for the six 
components of PSQI (ANCOVA F = 5.40; 
p = 0.03) (Fig. 1). No significant 
difference was observed in 
polysomnographic measures (Table 2). A 
trend of improvement of total sleep time 
was observed in the melatonin-treated 
group (ANCOVA, p = 0.09) (Table 2). 
Motor disabilities (UPDRS II and III) and 
complications related to therapy (UPDRS 
IV) were not improved by melatonin 
treatment (Table 2).

none



Monaca 2004 IV 
subjective, 
but II or III 
objective?

sleep STN DBS bilateral n/a individual PSQIs all significantly 
improved after surgery with stimulation 
on (P<0.001), sleep complaints were 
expressed by 10 out of 10 patients before 
surgery and 2 out of 10 after surgery. 
Sleep efficiency, total sleep time, deep 
slow wave sleep and paradoxical sleep 
durations were significantly improved 
after surgery. the number of awakenings 
during sleep, sleep maintenance and 
sleep latency did not change.

PSQI from 11.7 (pre) to 5.3 (post) = 
54.7% reduction, total sleep time = 
28% increase, sleep efficiency = 40% 
increase, deep slow wave sleep = 
151% increase, paradoxical sleep = 
60% increase

not stated

Muratorio A 1970 IV sleep levodopa Levodopa 3000 
mg/d

Unchanged sleep measures No AE reported

Okun 2002 IV sleep testosterone 
(androgel)

5mg/day of 
testosterone

Ham-A (etiologic) showed improvement 
at 1 month (p<.1) but not at 3 months. No 
change on other non-motor measures

1 month Ham-A etiologic improved 
27.5%

not stated

Pacchetti C (2004) n/a sleep Questionnaire on sleep and mental 
disorders in PD was developed

N/A

Poewe 2007 I sleep pramipexole vs 
rotigotine

rotigotine (up to 
16 mg/24 h as a 
transdermal 
patch), 
pramipexole (up 
to 4.5 mg/day 
orally),

PDSS significnatly improved with 
rotigotine and pramipexole compared to 
placebo. There were no significant score 
changes on the Epworth sleepiness 
scale in any group compared with 
placebo during the study (0·2 [SD 3·1] for 
placebo, −0·1 [3·7] for pramipexole, and 
−0·1 [3·1] for rotigotine

Rabey J  1978 IV sleep bromocriptine Bromocriptine 30 
to 75 mg/d

There is no difference in sleep EEG 
between 6 patients treated with 
bromocriptine and historical patients 
treated with levodopa

Not reported

Reuter 1999 n/a sleep apomorphine 
infusion

mean = 30mg 
(range 18-48mg)

mean frequency of nocturnal awakenings 
fell from 6 to 1.2 (p<0.05 pre-treatment vs 
treatment), nocturia and excessive 
daytime sleepiness improved but 
magnitude and significance not given

nocturnal awakenings fell from 6 to 
1.2 (p>0.05 pre-treatment compared 
to treatment)

acute: rebound morning stiffness 
in 2 patients, bleeding due to 
dislodging of the infusion needle 
in 1 patient. Long term: 
subcutaneous nodules in all 
patients, panniculitis in 1 patient, 
overdose in 1 patient which led 
to excessive sleepiness on 
waking

Stocchi F 1998 I sleep SR levodopa No change in subjective sleep (latency, 
duration, number of awakenings, overall 
quality), no change in motor disability 
during the night (dystonia, cramps, pain) 
except a lower akinesia with SR-
levodopa; The hours slept, number of 
awakenings and sleep latency, the 
general satisfaction about sleep, the 
frequency of nocturnal pain, cramps and 
dystonia did not change between placebo 
and SR levodopa sessions; only the 
akinesia score decreased from 2.9/4 with 
placebo to 1.9/4 with SR levodopa 

not reported



Van den Kerchove 1993 
Class IV

IV sleep Prolopa (sustained 
release levodopa)

125 hbs ante 
noctem

consumption of sleeping tablets, duration 
of sleep and number of awakenings did 
not change. Duration of waking period 
was nearly significant change, mean 
duration of waking period decreased 
significantly

duration of waking period decreased 
from 0.7 hours to 0.26 hours 
(p=0.068), total time awake 
decreased from 2 hours to 40 
minutes (p=0.046)

worsening of night time akinesia, 
abdominal pains, early morning 
somnolence, appearance of 
dyskinesia (1 patient each)

Happe 2001 IV sleep dopamine agonists N/A N/A
Frucht 1999 n/a sleep attacks N/A N/A The patients fell asleep while driving; 5 

experienced no warning before falling 
asleep. The attacks ceased when the 
drugs were stopped.

Sleep attacks

Paus (2003) n/a sleep attacks dopamine agonists intake of dopamine agonists and the 
duration of disease are the main 
influencing factors of sleep attacks

N/A

Plowman B.K (2005) n/a sleep attacks dopamine receptor 
agonist

DAs are associated with sleep attacks

Adams 1992 IV speech Lombard effect 
(white masking 
noise)

All patients showed a "marked increase" 
in voice intensity

Berke 1999 IV speech collagen Results of the survey indicated that 75% 
of patient responses demonstrated 
satisfaction with the technique, compared 
with 16% of patient ratings reflecting 
dissatisfaction

Cahill 1998 III speech ldopa lip function and lip pressure improved 
with ldopa treatment

Di Rocco n/a speech
Hammen 1996 IV speech speech rate 

reduction
Ho 1999 III speech implicit cues 

(Lombard effect)  
and explicit 
instructions

 - Lombard effect did not improve speech 
volume; explicit instructions did increase 
volume

Kim 2002 IV speech collagen Of 18 patients, 11 (61%) reported 
improvement in their hypophonia for a 
period of at least 2 months. Five of 7 
patients without improvement were 
relatively aphonic both before and after 
the procedure. Five of 7 patients without 
improvement had severe dysphagia, 
which in 3 necessitated gastrostomy tube 
placement. Four of 7 patients without 
improvement were not ambulatory at the 
time of the procedure

Kompoliti 2000 I speech apomorphine 
0.5mg/kg

apomorphine did not significantly improve 
laryngeal or articulatory function 
compared to placebo.

Leanderson 1971 IV speech ldopa



Nakano 1973 II 
(inclusion/
exclusion 
are vague 
and 1 pt 
was not 
appropriat
e due to 
prior 
thalamoto
my)

speech ldopa ldopa significantly improved oral 
exercises (smiling, counting, etc) and 
labial movement (symmetry, amplitude 
and frequency) compared to placebo

Quaglieri IV speech
Ramig 1995 Class III? 

Drop out 
info not 
given, 
inclusion 
exclusion 
not given

speech LSVT at 12 months LSVT group maintained or 
improved vocal intensity above 
pretreatment levels while the placebo 
group had a statistically significant 
deterioration of vocal intensity compared 
to baseline.

Rigrodsky 1970 IV speech ldopa
Schula 2000 IV no 

mention of 
blinded 
rater

speech pallidotomy

Schulz 1999 III (no 
inc/exc, 
not 
random, 
no 
placebo)

speech pallidotomy 3 months after surgery all participants 
demonstrated positive changes in at least 
one acustic measure. 2 patients 
demonstrated sustained positive 
changes in phonatory and articulatory 
measures but 3 patients did not 
consistently demonstrate these changes.

Scott 1981 IV (not 
clear that 
it was 
blind)

speech training in using a 
"vocalite" (a voice 
operated light source 
which enables the 
patient to monitor 
some of the aspects 
of his own speech) 
(essentially 
biofeedback?)

Scott 1983 Class II speech prosodic 
exercises/speech 
therapy for 2-3 
weeks

significant improvement in prosodic 
abnormality and intelligibility

Scott 1984 IV speech speech therapy
Sewall 2006 IV speech collagen
Shea 1993 IV speech Selegiline "significant improvements in 8/40 

measures"
Smith 1995 II speech LSVT (not called that 

but described as 
that)

16 sessions (4 
weeks)

vocal and respiratory therapy (LSVT) 
resulted in improvement in glottal 
incompetince and no change in 
supraglottal hyperfunction after therapy. 
Ther ewere no changes in the control 
group. 

Stewart 1995 IV speech deprenyl
Wolfe 1975 IV speech ldopa significant difference after treatment for 

voice quality, articulation and pitch 
variation but not for rate of speech



Buttner 2000 III Vision apomorphine and l-
dopa

2-5mg achromatic spatial contrast sensitivity 
improved signficantly. Minimal and not 
significant improvement in color 
discrimination

spatial frequency (cpd) improved by 
6.77% - 25.60% (p<.05).

not stated

Brumlik III at best voice artane 5mg QID no statistical results given
Aranda 1993 III voiding dysfunction apomorphine and l-

dopa
3-8mg 
apomorphine 
subcutaneous

hyperreflexic patients improved with 
apomorophine. No effect was seen in 
hyporeflexic patients

bladder capacity increased by 87%; 
mean urethral pressure increased by 
22%

mild nausea, drowsiness and 
yawning (N not stated)

Benson 1976 n/a (case 
reports)

voiding dysfunction levodopa up to 4 gm/day both patients had an increase in bladder 
capacity with levodopa therapy

n/a

Brusa 2006 III voiding dysfunction L-dopa 200 mg acute exposure to 200 mg L-dopa 
resulted in overall worsened detrusor 
overactivity, reduced bladder capacity, 
etc.

Christmas 1988 III voiding dysfunction apomorphine 3-8mg increased maximum flow rate, mean flow 
rate, reduced bladder outflow resistance. 
Significance not given

bladder capacity increased an 
average of 4.50%, maximum flow 
rate increased an average of 
106.29%, post-mict residual 
decreased by 56.14%, webster score 
decreased by 50.45%

not stated

Seif 2004 IV voiding dysfunction STN DBS n/a initial desire to void and maximal bladder 
capacity were significantly improved

maximum detrusor pressure, max 
urinary flow, residual urine volume 
not improved

Uchiyama 2003 III voiding dysfunction l-dopa 100mg single 
dose

after taking ldopa urinary urgency and 
urge incontinence aggravated and 
voiding difficulty was alleviated. 
Compared to baseline, urodynamic study 
results after ldopa showed aggravated 
detrusor hyperreflexia, decreased 
maximum bladder capacity, increased 
maximum Watts Factor value (detrusor 
power), increased Abrams-Griffiths 
number (urethral obstruction), and 
increased static urethral closure 
pressure. detrusor hyperreflexia 
worsened, urinary urgency worsened and 
urge incontinence worsened during the 
storage (bladder-filling) phase. overall 
voiding difficulty lessened and voiding 
efficiency impoved.

Winge 2004 III voiding dysfunction levodopa, other PD 
meds

various patients with previous urinary dysfunction 
had improvement following dopaminergic 
therapy while those without dopaminergic 
dysfunction did not

none
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