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A B S T R A C T

Background

According to clinical guidelines, dopamine agonists are the first-line treatment of restless legs syndrome (RLS).

Objectives

To evaluate efficacy and safety of dopamine agonists for RLS.

Search methods

We searched the Cochrane Central Register of Controlled Trials (The Cochrane Library 2008, Issue 4), MEDLINE, EMBASE, PsycINFO

and CINAHL, from January 1985 to December 2008, plus reference lists of articles. We contacted pharmaceutical companies.

Selection criteria

We included double-blind randomised controlled trials (RCTs) of dopamine agonist treatment versus placebo or other treatment for

a period of at least seven days in patients with RLS (≥ 18 years). Outcomes included the International RLS Severity Rating Scale

(IRLS), Clinical Global Impressions (CGI-I), polysomnography and self rated sleep quality, quality of life, daytime functioning, and

safety parameters.

Data collection and analysis

Two reviewers extracted data separately; assessed risk of bias; and contacted pharmaceutical companies and authors for additional

information. We collected dropout rates due to adverse events and experience of adverse events.

Main results

We included 35 placebo controlled and three active controlled RCTs (N = 7365). The mean reduction on the IRLS was −5.7 points

lower in dopamine agonist treatment compared to placebo (95% confidence interval (CI) −6.7 to −4.7). Periodic limb movements in

sleep per hour of sleep (PLMS-Index; PLMSI) were −22.4/h lower than in placebo (95% CI −27.8 to −16.9). Self rated quality of sleep

and disease specific quality of life were improved by a standardised mean difference (SMD) of 0.40 (95% CI 0.33 to 0.47) and 0.34

1Dopamine agonists for the treatment of restless legs syndrome (Review)
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(95% CI 0.23 to 0.44), respectively. Patients were more likely to drop out (odds ratio (OR) 1.82, 95% CI 1.35 to 2.45) and experienced

more adverse events under dopamine agonist treatment than with placebo (OR 1.82, 95% CI 1.59 to 2.08). Visual inspection of forest

plots showed the highest efficacy in three studies investigating cabergoline and pergolide (N = 3). Active controlled trials investigated

effects of cabergoline, pergolide, and pramipexole in a number of outcomes. The IRLS score was lower with cabergoline and pramipexole

compared to levodopa (MD −5.3, 95% CI −8.4 to −2.1). Only four studies investigated treatment efficacy up to seven months. The

most severe side effect, augmentation, was not assessed reliably.

Authors’ conclusions

The meta-analyses show the superiority of dopamine agonists over placebo in RCTs up to seven months. Cabergoline and pramipexole

showed larger efficacy compared to levodopa in some but not all outcomes.

P L A I N L A N G U A G E S U M M A R Y

Dopamine agonists for restless legs syndrome

Restless legs syndrome (RLS) is a sensorimotor disorder characterised by an urge to move the limbs which is usually associated with

unpleasant sensations. Symptoms are worse during rest, in the evening, and at night and improve by movement. The course of the

disorder is usually chronic. Dopamine agonists are recommended as first-line treatment for RLS.

We could include 38 trials in the meta-analyses which investigated the efficacy and safety of dopamine agonist treatment compared to

placebo or to other treatments for RLS. The studies were performed mostly in European and Northern American countries. Treatment

durations varied from one week to seven months, but most treatments had durations of one to 12 weeks. Patients suffered from moderate

to severe RLS and were treated with the dopamine agonists cabergoline, lisuride, pergolide, pramipexole, ropinirole, rotigotine, and

sumanirole.

Dopamine agonists lead to a larger improvement on the International RLS Severity Rating Scale (IRLS) compared to placebo. Clinicians

rated RLS symptoms as more improved with dopamine agonists compared to placebo (CGI-I). Also periodic limb movements in

sleep were significantly reduced by dopamine agonists compared to placebo. Sleep efficiency was also slightly improved. Patients rated

their quality of sleep and quality of life as markedly improved. Patients were, however, more likely to discontinue dopamine agonist

treatment and experienced more adverse events when treated with dopamine agonists compared to placebo. All dopamine agonists

were superior to placebo except sumanirole. Indirect descriptive comparisons revealed the highest efficacy for the ergoline dopamine

agonists cabergoline and pergolide, which has to be weighed against potentially serious side effects such as cardiac valve fibrosis. The

non-ergoline dopamine agonists lisuride, pramipexole, rotigotine, and ropinirole showed adequate efficacy.

Augmentation, a serious adverse event in dopaminergic treatment, has not been sufficiently assessed. Future studies need to investigate

long-term efficacy of dopamine agonists against placebo or other active treatment and the frequency and the impact of augmentation

on treatment outcome during dopaminergic treatment.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Dopamine agonists compared with placebo for restless legs syndrome

Patient or population: patients with restless legs syndrome according to IRLSSG, 18 years or older

Settings: outpatient settings in Europe, North America and Japan.

Intervention: treatment with dopamine agonists for at least seven days

Comparison: placebo treatment for at least seven days

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Placebo Dopamine agonists

1

IRLS

range: 0 to 40

(= severe)

The mean IRLS change

from baseline ranged

across control groups

from

-1.8 to -13.4.

The mean IRLS change

from baseline in the inter-

vention groups was

-5.74 larger

(95% CI -6.74 to -4.74).

6380

(30 studies)

+++O

moderate

Inconsistent results (I² =

75%) which can be ex-

plained partly by medica-

tion subgroups and pos-

sibility of publication bias

2

Periodic limb move-

ments in sleep (PLMS

Index)

PLMS per hour of sleep

(8 trials) or time in bed (7

trials)

The mean PLMS Index

change ranged across

control groups from

21 to -16.6.

The mean PLMS Index

change in the intervention

groups was

-22.86 larger (95%CI -

28.3 to -17.41).

1141

(15 studies)

+++O

moderate

Inconsistent results (I² =

73%) which can be ex-

plained partly by medica-

tion subgroups and pos-

sibility of publication bias

3

Sleep efficiency

Percentage of total sleep

time per time in bed

Themean sleep efficiency

change ranged across

control groups from

0.6 to 6.1 percent.

Themean sleep efficiency

change in the intervention

groups was

4.61 percent larger (95%

CI 2.14 to 7.04).

677

(11 studies)

++++

high

3
D

o
p

a
m

in
e

a
g
o

n
ists

fo
r

th
e

tre
a
tm

e
n

t
o

f
re

stle
ss

le
g
s

sy
n

d
ro

m
e

(R
e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
1

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.

http://www.thecochranelibrary.com/view/0/SummaryFindings.html


4

Number of dropouts due

to adverse events

38 per 1000 66 per 1000 (50 to 86) OR 1.82 (1.35 to 2.45) 7054

(34 studies)

++++

high

5

Clinical Global Impres-

sions - Improvement of

condition (CGI-I)

Rating of 1 = very much

improved to 7 = very

much worse

50 per 100 72 per 100

(67 to 77)

RR 1.44 (1.34 to 1.54) 6338

(27 studies)

++++

high

6

Subjective quality of

sleep

SMD on questionnaires

MOS, RLS-6, PSQI, VAS

No comparable data can

be given for placebo

group as SMDs of differ-

ent questionnaires were

calculated

The mean subjective

quality of sleep in the in-

tervention groups had a

SMD of 0.40 (95% CI

0.33 to 0.47).

4592

(22 studies)

++++

high

7

Quality of life

SMD on 2 RLS-QoL ques-

tionnaires

The mean subjective

quality of life in the in-

tervention groups had a

SMD of

0.34 (95% CI 0.23 to

0.44).

4312

(17 studies)

+++O

moderate

Inconsistent results (I² =

61%) which can be ex-

plained partly by medica-

tion subgroups

No comparable data can

be given for placebo

group as SMDs of differ-

ent questionnaires were

calculated

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the

assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; OR: Odds Ratio; RR: Risk Ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High quality (++++): Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality (+++O): Further research is likely to have an important impact on our confidence in the estimate of effect and may

change the estimate.
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Low quality (++OO): Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely

to change the estimate.

Very low quality (+OOO): We are very uncertain about the estimate.
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B A C K G R O U N D

Description of the condition

Restless legs syndrome (RLS) - previously called ’the most com-

mon disorder you never heard of ’ - is a frequent, though often

under-diagnosed, disorder with a high impact on sleep. The syn-

drome was first described in detail by Ekbom 1945. Obligatory

diagnostic criteria were established half a century later by the Inter-

national Restless Legs Syndrome Study Group (IRLSSG, Walters

1995). These criteria were revised at a consensus conference held

at the National Institute of Health (Allen 2003). The essential

criteria, supportive criteria, and associated features of the disease

are summarised in Table 1.

Table 1: Diagnosis criteria of restless legs syndrome

Essential criteria

1. An urge to move the legs, usually accompanied or caused by uncomfortable and unpleasant sensations in the legs (sometimes the

urge to move is present without the uncomfortable sensations and sometimes the arms or other body parts are involved in addition

to the legs)

2. The urge to move or unpleasant sensations begin or worsen during periods of rest or inactivity such as lying or sitting

3. The urge to move or unpleasant sensations are partially or totally relieved by movement, such as walking or stretching, at least as

long as the activity continues

4. The urge to move or unpleasant sensations are worse in the evening or night than during the day or only occur in the evening or

night (when symptoms are very severe, the worsening at night may not be noticeable but must have been present previously)

Supportive criteria and associated features of RLS

• Positive family history

• Response to dopaminergic therapy

• Periodic limb movements (during wakefulness or sleep)

• Natural clinical course

• Sleep disturbance

Epidemiological surveys in Western Europe and in the USA indi-

cate that up to 10% of the population are afflicted with RLS. In

females the prevalence is twice as high as in males and increases

with age (Berger 2004; Berger 2007; Högl 2003; Phillips 2000;

Rothdach 2000; Ulfberg 2001). According to recent surveys, one

third of the people reporting RLS symptoms (i.e. 2% to 3% of

the population) are impaired by the symptoms and their sequelae

and may be in need of medical treatment (Hening 2004a; Tison

2005).

Periodic limb movements while awake (PLMW) and during sleep

(PLMS) are supporting features of the syndrome. PLMS are mo-

tor phenomena monitored during polysomnography and occur in

approximately 80% of RLS patients (Montplaisir 1997). PLMS

monitoring is routinely performed in polysomnography where a

bilateral surface electromyogram of the anterior tibial muscles is

recorded. Scoring of PLMS is carried out according to standard

criteria (Bonnet 1993; Iber 2007; Zucconi 2006). PLMS also oc-

cur frequently in several other sleep disorders and may be present

in subjects who do not complain of sleep disturbance. PLMS are

also common in the elderly, but are seen more frequently in pa-

tients with RLS (Allen 2003; for an overview see Hornyak 2004).

Although the presence of PLMS is not specific to RLS, an elevated

(> 15/h) PLMS index (number of PLMS per hour of sleep, PLMSI;

American Academy of Sleep Medicine 2005) is supportive of the

diagnosis of RLS (Allen 2003). In 40% to 60% of cases there is a

family history of the disorder, which suggests a genetic predispo-

sition for RLS (Stefansson 2007; Winkelmann 2007). Generally,
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patients with positive family history experience an earlier onset of

symptoms (before the age of 30 to 45 years) than patients without

afflicted relatives. A positive response to levodopa also supports

the diagnosis of RLS, with almost 90% of patients showing a 50%

relief of symptoms when treated with this agent (Stiasny-Kolster

2006).

Sleep disturbances are commonly associated with RLS and are usu-

ally the reason why patients seek medical advice (Hening 2004a).

Sleep disturbances are also considered to be a feature of the full ex-

pression of the disorder. However, due to the frequent occurrence

of sleep problems in other disorders and their limited occurrence

in patients with milder RLS, they are not considered to be neces-

sary for, or supportive of the diagnosis of RLS (Allen 2003). The

natural course of the disorder varies greatly for those with milder

RLS. For patients whose symptoms start early in adult life and who

eventually seek treatment, typically, the severity and frequency of

symptoms increase over time. Thus, the disorder is generally con-

sidered to be a chronic condition. Physical examinations usually

do not result in pathological findings for patients with idiopathic

(primary) RLS (i.e. of unknown cause). However, it is important

for clinicians to look for factors that may exacerbate or trigger

symptoms (secondary RLS). Beside the established causes of sec-

ondary RLS (e.g. end-stage renal disease, pregnancy, and iron defi-

ciency), an increasing number of conditions including several neu-

rological diseases such as multiple sclerosis, polyneuropathy, and

cerebellar ataxias seem to be associated with the disorder (Allen

2007; Connor 2008; Manconi 2004; Schöls 1998; Walters 2007).

Previous and current treatments aim for symptomatic relief of both

the unpleasant sensations and the urge to move and thereby aim to

improve sleep disturbance. Restless legs syndrome-associated cur-

tailment of sleep may result in daytime problems such as fatigue,

tiredness, and impaired functioning, as well as impaired quality of

life (Kushida 2007; Talati 2009).

Description of the intervention

Since the 1980s, therapy has focused on levodopa and dopamine

agonists (Stiasny-Kolster 2009; Trenkwalder 2008). In the past

few years, several studies examining a variety of dopaminergic sub-

stances have been published. However, no controlled studies have

yet investigated long-term treatment effects (i.e. for more than

a year). A few meta-analyses have recently been undertaken and

examined effects of dopaminergic medication such as levodopa

and dopamine agonists on RLS (Baker 2008; Conti 2007; Hansen

2009; Quilici 2008; Talati 2009; Zintzaras 2010). Second-line

treatment options include antiepileptic drugs such as gabapentin,

gabapentin enacarbil, and valproic acid as well as pregabalin and

opioids (Eisensehr 2004; Garcia-Borreguero 2002; Kushida 2009;

Walters 1993; for overview see Conti 2008; Silber 2004). Although

some of these agents are often used in the treatment of RLS (e.g.

opioids), the number of studies investigating substances other than

dopaminergic drugs is still limited.

How the intervention might work

The aetiology of the disorder is not sufficiently understood, but

comprises a complex network system reflected in the many differ-

ent topographical, genetic, and biochemical causes of RLS, either

in isolation or in combination (Trenkwalder 2010). It is gener-

ally accepted that a dysfunction of the central nervous dopamin-

ergic system may play a major role in those phenotypes with

response to dopaminergic agents (Hening 2004b; Trenkwalder

2004). Dopaminergic neurotransmission can modulate neuronal

interactions at very low doses, contributing to cortical plasticity.

Neuromodulators such as norepinephrine, dopamine, and 5-hy-

droxytryptamine (5-HT) can also modulate spinal motor neuron

excitability at least fivefold (Heckman 2009) interacting with both

the motor and sensory system causing RLS symptoms. Differ-

ential responses of early and late flexor reflexes to dopaminergic

agents and opioids combined with plasticity changes might ex-

plain why dopaminergic-induced hyperexcitability can occur dur-

ing augmentation in RLS (Paulus 2006). Brain iron storage may

be involved in many phenotypes of RLS and also may interact

with augmentation induced by dopaminergic therapy. Currently,

it seems, that supplying iron is both a symptomatic and in some

cases, i.e. pregnancy and iron deficiency anaemia, a curative way of

treating RLS, although the mechanism of low brain iron in RLS is

not yet understood. Other curative treatments for idiopathic RLS

are not known.

Why it is important to do this review

Recent reviews have described the efficacy and safety of dopamin-

ergic treatment for RLS. However, these meta-analyses investi-

gated either a selection of dopaminergic drugs or only a limited

number of outcome parameters (Baker 2008; Conti 2007; Hansen

2009; Quilici 2008; Zintzaras 2010).

We undertook the present evaluation in order to systematically

assess the therapeutic efficacy of all dopamine agonists investi-

gated in RLS. Therefore, we used a pre-reviewed study protocol

which included searching several databases; assessing quality of all

included studies; and the evaluation of a wide range of clinically

relevant aspects of treatment effects.

Compared to previous reviews we included a higher number of

studies and additional clinically relevant outcome parameters. We

investigated the effects on symptom severity using the IRLS (In-

ternational RLS Severity Rating Scale) and the CGI (Clinical

Global Impressions). Furthermore, we thoroughly analysed effects

of dopamine agonist treatment on polysomnography parameters.

To assess treatment effects we evaluated changes in the PLMS in-

dex (PLMSI, see above) as well as sleep efficiency. Further com-

prehensive analyses included questionnaires on quality of sleep,

daytime functioning, quality of life, and the patients’ global im-

pression of change of the disorder (for description of the question-

naires see Table 2). Safety parameters such as dropout rates and

major adverse events were recorded.

7Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



O B J E C T I V E S

To evaluate the efficacy and safety of dopamine agonists for the

treatment of RLS compared to placebo and other active treat-

ments.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all double-blind and randomised controlled trials

(RCTs) investigating the treatment of RLS with a dopamine ag-

onist versus placebo or another drug, enclosing trial designs with

parallel groups as well as cross-over trials.

Types of participants

Adult patients (18 years or older) had to have a diagnosis of primary

or secondary RLS according to diagnostic criteria defined by the

IRLSSG (Allen 2003; Walters 1995).

Types of interventions

The experimental intervention consisted of any dose or regimen

of a dopamine agonist (DA) by any route (oral, intravenous, or

transdermal) for a minimum of seven days. In the control inter-

vention, either placebo or other comparative drugs were used.

Types of outcome measures

Endpoints had to be validated instruments. Divided into primary

and secondary endpoints, studies had to present at least one of the

following endpoints:

Primary outcomes

1. International RLS Severity Rating Scale (IRLS).

2. PLMSI (number of PLM per total sleep time or time in

bed).

3. Sleep efficiency (total sleep time during time in bed).

4. Number of dropouts due to adverse events (safety

parameter).

Secondary outcomes

1. Clinical Global Impressions - Improvement (CGI-I).

2. Self rated quality of sleep (description of the included

questionnaires see below).

3. Disease-specific quality of life (description of the included

questionnaires see below).

Additional outcomes which were expected to be useful for explain-

ing effects:

1. Patient Global Impressions (PGI).

2. Number of patients experiencing adverse events (safety

parameter).

3. Number of patients with augmentation (according to the

definition of Allen 2003; safety parameter).

4. Daytime tiredness (description of the included

questionnaires see below).

Search methods for identification of studies

The following resources were used for identification of relevant

studies in any language.

Electronic searches

We searched the Cochrane Central Register of Controlled Trials

(CENTRAL, The Cochrane Library 2008, Issue 4), MEDLINE

(January 1985 to December 2008), EMBASE (January 1985 to

December 2008), PsycINFO (January 1985 to December 2008),

and CINAHL (January 1985 to December 2008) to obtain all pos-

sibly relevant trials. As specified in the protocol, we excluded stud-

ies not using recently accepted diagnosis criteria from the meta-

analyses. We did not search the Cochrane Movement Disorders

Group’s Trials Register as this database had not been updated by

the Cochrane Movement Disorders Group. The respective search

strategies are displayed in the Appendices.

Searching other resources

We searched online databases for additional unpublished

studies. We accessed the Internet sites www.clinicaltrials.gov,

www.clinicalstudyresults.org, and those trial registers that were of-

fered online by relevant pharmaceutical companies. These were the

trial sites of Boehringer Ingelheim, GlaxoSmithKline, and Lilly.

Table 3 lists numbers of studies retrieved in these searches. We

checked recent reviews and the reference lists of all included stud-

ies for additional publications in any language. We contacted the

first authors of the following trials: Earley 1998; Montplaisir 1999;

Pieta 1998; Staedt 1997. We also contacted the following pharma-

ceutical companies for information regarding additional data and

not yet published trials: Boehringer Ingelheim, GlaxoSmithKline,

Hoffmann La-Roche, Lilly, Pfizer, Axxonis, and Schwarz Pharma

(UCB Group). We received information on studies until Novem-

ber 2009 and closed the database in December 2009.

Data collection and analysis

Selection of studies
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Two reviewers (HS and MH, the latter with support of CL, see

acknowledgments) reviewed independently all obtained references

to assess their potential relevance. Subsequently, the selected stud-

ies were assessed for inclusion from the full text. Authorship and

results were not blinded. In both steps, any disagreements were

resolved by discussion.

Data extraction and management

Two reviewers (HS and MH, the latter with support of CL) in-

dependently extracted data using a prepared form, and afterwards

they cross-checked resulting data files to resolve any disagreements

and errors.

Extracted data included diagnosis criteria, study type, numbers of

patients in treatment groups, doses given and process of titration,

age, gender, ethnicity, country of trial, duration of symptoms,

duration of treatment, occurrence of adverse events, and dropouts

due to adverse events.

All questionnaires which were used in any of the included studies

are presented in Table 2.

In the majority of studies, RLS severity was assessed by the Inter-

national RLS Severity Rating Scale (IRLS; Walters 2003), which

is a validated severity rating scale with 10 items rated from 0 to

4 and a total score of 0 to 40. Scores of 1 to 10 represent mild,

11 to 20 moderate, 21 to 30 severe, and 31 to 40 points indicate

very severe symptoms. Symptom improvement was furthermore

investigated by assessing responder rates of the Patient Global Im-

pressions scale (PGI; National Institute of Mental Health 1976)

and responder rates of the Clinical Global Impressions - Improve-

ment scale (CGI-I; National Institute of Mental Health 1976).

Self rated quality of sleep was assessed by the Sleep Problems Index

II of the Medical Study Outcomes Sleep Questionnaire (MOS;

Hays 2005), the scale “satisfaction with sleep” of the RLS-6 Scales

(Kohnen 2004), the scale “sleep quality” of the questionnaire

Schlaffragebogen-A (SF-A; Goertelmeyer 1985), the Pittsburgh

Sleep Quality Index (PSQI; Buysse 1989), and Visual Analogue

Scales (VAS) assessing sleep quality. In a few studies, self rated

quality of sleep was assessed by two questionnaires. We extracted

data of the more frequently used scale. Polysomnography data as-

sessing PLMSI and sleep efficiency were also evaluated. When the

PLMSI was not assessed, number of periodic limb movements

(PLM), including PLM during sleep and during wake, divided

per hour of time in bed were extracted (PLMI). We extracted

data from restless legs-specific instruments assessing disease-spe-

cific quality of life (Hopkins RLS-QoL by Abetz 2005 and QoL-

RLS by Kohnen 2002). We assessed daytime tiredness based on

the scales “somnolence” of the MOS, “daytime tiredness” of the

RLS-6 scales, and item 5 of the IRLS (tiredness or sleepiness re-

lated to RLS symptoms). Safety parameters such as dropout rates

due to adverse events and number of patients experiencing adverse

events were extracted.

Dichotomous data comprised the endpoints CGI-I and PGI,

dropout rates due to adverse events and number of patients experi-

encing adverse events. Continuous (interval-scaled) data included

baseline as well as end-of-treatment data and change from baseline

means if available, together with respective standard deviations or

standard errors.

Assessment of risk of bias in included studies

Two reviewers (HS, MH, the latter with support of CL) inde-

pendently performed assessment of methodological quality using

the Cochrane Collaboration’s tool for assessing bias (Reviewer’s

Handbook, chapter 8). Resulting disagreements were resolved by

discussion. Criteria such as randomisation, allocation conceal-

ment, and blinding were classified in each trial. Low to high risk of

bias was assigned (Reviewer’s Handbook). The results of each trial

are displayed in the Characteristics of included studies section and

are also presented together in Figure 1 and Figure 2. By consensus,

CT, RK, MH, and HS decided upon the quality of the evidence of

each outcome (see Summary of findings for the main comparison;

Summary of findings 2; Summary of findings 3 for results).
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Figure 1. Methodological quality graph: review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Figure 2. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.
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Measures of treatment effect

Dichotomous data

We converted responder rates on the PGI and CGI-I scales into risk

ratios with 95% confidence intervals. Risk ratios above 1 indicate

a better response with treatment than placebo or other active drug.

We analysed safety parameters such as the number of dropouts

due to adverse events and the number of patients experiencing

adverse events using odds ratios (OR) with 95% confidence inter-

vals. Odds ratios above 1 indicate more frequent negative events

in the treatment group compared to negative events in the placebo

or other active group.

Continuous data

We analysed continuous (interval-scaled) data of questionnaires

using mean differences with 95% confidence intervals for the pri-

mary outcomes IRLS score, PLMSI, and sleep efficiency. Negative

mean differences indicate a better response in the treatment group

for IRLS and PLMSI, positive mean differences indicate a better

response in the treatment group for sleep efficiency. In trials with

multiple treatment arms, we pooled results of all treatment arms

in order to compare the overall treatment effect to the placebo

effect.

We computed standard errors of mean differences from reported

analysis (paired t-tests) in the cross-over trials when feasible (in

trials Adler 2004; BI 2006; Pieta 1998; Wetter 1999).

The secondary outcomes quality of sleep, quality of life, and day-

time tiredness were assessed with different questionnaires in the

included trials. Therefore, we calculated standardised mean dif-

ferences (SMD) for these outcomes, i.e. Hedges’ adjusted g, with

a confidence interval of 95%. Standardised mean differences in-

clude values of 0.2 representing a small effect, 0.5 representing a

moderate effect, and 0.8 indicating a large effect (Cohen 1988).

Positive values for quality of sleep and quality of life and negative

values for daytime tiredness indicate superiority of treatment over

placebo.

Unit of analysis issues

Six of the included studies were double-blind randomised cross-

over trials. Nine of the included studies used also minimum treat-

ment doses, i.e. doses that fell out of the range of usually admin-

istered doses in routine care. Minimum doses were excluded from

meta-analyses and only recommended doses were pooled. The

minimum doses were defined by consensus (CT, MH, RK, HS)

for lisuride (2.5 mg/24 h), pramipexole (0.125 mg), and rotigotine

(0.5 mg/24 h and 1.0 mg/24 h). In three studies, the dopamine

agonists cabergoline, pergolide, and pramipexole were compared

to levodopa treatment, respectively.

Dealing with missing data

When available, we extracted data from intention-to-treat analysis

including the last observation carried forward (LOCF). In seven,

mainly cross-over trials, we had to revert to the reported per pro-

tocol data.

We aimed to obtain additional information for 37 of 38 included

trials. Therefore, we contacted pharmaceutical companies (Axxo-

nis, Boehringer Ingelheim, GlaxoSmithKline, Lilly, Pfizer, and

Schwarz Pharma) and authors of the following trials: Adler 2004;

Earley 1998; Montplaisir 1999; Pieta 1998; Staedt 1997.

Assessment of heterogeneity

We used Chi² tests to measure statistical heterogeneity of study

results. The implemented I² statistics give an estimate of the de-

gree of this heterogeneity. Values of 0% to 40% represent low

heterogeneity; values of 30% to 60% represent moderate het-

erogeneity, whereas values of 50% to 90% may indicate sub-

stantial, and 75% to 100% considerable heterogeneity according

to the Cochrane Handbook for Systematic Reviews of Interventions
(Reviewer’s Handbook, chapter 9).

Assessment of reporting biases

We examined funnel plots and investigated asymmetry coefficients

to identify possible publication bias (Egger 1997).

Data synthesis

We chose random-effects models to pool the data, as we could not

expect any common underlying effect due to the diversity of study

populations and medications. As analyses of covariance were used

in most trials, we applied the generic inverse variance method for

continuous outcomes. As we could obtain means and standard de-

viations for the calculation of SMDs, we used the inverse variance

method for SMDs. For dichotomous outcomes, we applied odds

ratios with the Mantel-Haenszel method for safety parameters and

risk ratios with the Mantel-Haenszel method for the two respon-

der outcomes.

Subgroup analysis and investigation of heterogeneity

We performed subgroup analyses with each dopamine agonist in

order to investigate efficacy and safety of each dopamine agonist

treatment separately, and to identify sources of heterogeneity of
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treatment effects. We visually inspected treatment effects and their

confidence intervals in indirect comparisons in order to observe

this heterogeneity between the dopamine agonist subgroups. In

order to investigate methodological heterogeneity, we also assessed

the influence of study type on treatment effects by visual inspection

(cross-over trial versus parallel group trial). Separate meta-analyses

were performed for trials with active comparator treatments.

We assessed the influence of study quality on the heterogeneity of

IRLS treatment effects by comparing treatment effects of studies

with low risk of bias to those with unclear risk of bias (bias category

‘randomisation’, see above). The comparison was only made for

this bias category, as in other bias categories, possible risk of bias

was present in very few studies.

We exploratively investigated the influence of treatment duration

on the IRLS treatment effect in a meta-regression analysis, since

dopamine agonist treatment is a symptomatic and long-term treat-

ment for RLS. To analyse the possible reasons for heterogeneous

treatment effects, we performed an additional meta-regression to

investigate the effect of number of study sites on IRLS treatment

effect. We performed this explorative analysis as we were under the

impression that small studies may show higher treatment effects.

We hypothesized that with increasing number of study sites, pa-

tient populations become more heterogeneous. Lastly, we assessed

the influence of the mean baseline IRLS score on IRLS treatment

effect. To this end we performed univariable meta-regressions with

each possible predictor separately as well as a multivariable meta-

regression including all three predictors (treatment duration, num-

ber of study sites, and mean baseline IRLS).

In order to investigate heterogeneous IRLS treatment effects, an

additional explorative subgroup analysis was performed. As over

half of the included studies were performed predominantly in Eu-

ropean countries, the influence of predominantly European versus

other study origin on IRLS treatment effect was evaluated.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Results of the search

Overall, we obtained 501 English and non-English publications

searching the electronic databases. Sixty-four of these publica-

tions were potentially eligible after screening of titles and abstracts.

Twenty-three fulfilled eligibility criteria after inspection of full

texts and were included. The search in additional online databases

yielded eight additional and unpublished trials and five trials which

were listed in online databases and presented at scientific meet-

ings. Two more trials were retrieved by checking reference lists.

Thus, 38 trials were identified with 23 fully published trials, seven

trials published as abstracts and partly online, and eight trials pre-

sented online. Information regarding additional trials and data

was provided by Axxonis, Boehringer Ingelheim, GlaxoSmithK-

line, Pfizer, and Schwarz Pharma.

Included studies

Design and sample sizes

Overall, 38 randomised and double-blind studies were included

for this review comprising 7365 participants (ranging from eight

to 402 per study). Thirty-two of these studies were randomised

parallel group trials (Allen 2004; Axxonis 2005; Axxonis 2008;

Benes 2010; BI 2008; BI 2009; Bogan 2006; Earley 1998;

Ferini-Strambi 2008; Garcia-Borreguero 2007; GSK 2005; GSK

2006; GSK 2007; GSK 2008; GSK 2009; Hening 2010; Inoue

2010; Kushida 2008; Montagna 2010; Oertel 2006; Oertel 2007;

Oertel 2008; Oertel 2010; Partinen 2006; Stiasny-Kolster 2004a;

Stiasny-Kolster 2004b; Trenkwalder 2004a; Trenkwalder 2004b;

Trenkwalder 2007; Trenkwalder 2008; Walters 2004; Winkelman

2006). The other six trials were randomised cross-over trials (Adler

2004; BI 2006; Montplaisir 1999; Pieta 1998; Staedt 1997; Wetter

1999). Twenty-seven of the studies were published in peer re-

viewed journals; the remaining 11 studies were obtained from con-

ference abstracts and partly from online registers. In the present

review, these are referred to by the pharmaceutical company

who initiated the study (Axxonis: Axxonis 2005; Axxonis 2008;

Boehringer Ingelheim: BI 2006; BI 2008; BI 2009; GlaxoSmithK-

line: GSK 2005; GSK 2006; GSK 2007; GSK 2008; GSK 2009).

Patients received cabergoline in three studies, lisuride in two, and

pergolide in five studies. Pramipexole was used in 10 trials, ropini-

role in 12, and rotigotine in five trials. One trial investigated

sumanirole, a dopamine agonist which has not been licensed. One

of the lisuride trials compared treatment with lisuride to treatment

with ropinirole and placebo.

Three of the 38 trials investigated dopamine agonist treatment

against levodopa (BI 2006; Staedt 1997; Trenkwalder 2007).

Methods, patients, interventions, and relevant outcomes of all in-

cluded trials are described in the Characteristics of included studies

section.

Setting and location

Five studies (Adler 2004; Earley 1998; Montplaisir 1999; Partinen

2006; Staedt 1997) were conducted in one centre; all other studies

were multi-centre studies. Patients were recruited from outpatient

clinic settings and private practices.

Studies were conducted in the USA (N = 11), Germany (N = 6),

Canada (N = 1), Finland (N = 1), Japan (N = 1), Switzerland (N =

1), and the United Kingdom (N = 1). Multinational studies were

conducted in European countries (N = 10), Northern American
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and European countries (N = 1) and Northern American countries

(N = 1). A further four studies were conducted in Europe with

additional study sites in Australia (N = 3) and Korea (N = 1).

Treatment duration in cabergoline studies varied from five to eight

weeks. Both lisuride trials were conducted over a period of 12

weeks. Pergolide studies ranged from 10 days to six weeks and

pramipexole studies from three to 12 weeks with one further trial

lasting 26 weeks. Ropinirole trials had treatment durations of 12

weeks, with the exception of two studies with durations of four and

26 weeks, respectively. Rotigotine studies had treatment durations

of seven days to seven weeks with two studies having durations

of seven months. In the sumanirole trial, patients were treated for

eight weeks.

Participants

Diagnosis of RLS was made according to the criteria defined by the

International Restless Legs Study Group (IRLSSG; Allen 2003;

Walters 1995) with exception of one study, in which diagnosis was

not explicitly made according to valid criteria but used acceptable

diagnostic criteria (Staedt 1997).

All studies but one (Pieta 1998, N = 8 uremic patients) included

almost entirely patients with primary RLS. Symptom severity at

baseline was moderate to very severe (mean baseline IRLS score

ranging from a score of 21 (BI 2006) to 31.5 (Oertel 2006)).

Patients were 55.1 years old (mean), ranging from a mean of 42.5

years (Pieta 1998) to 60.5 years (Axxonis 2005). A mean percent-

age of 64.4 female patients participated in the trials, ranging from

45.5% (Staedt 1997) to 84% (GSK 2008).

Interventions

Study drugs were given orally with the exception of lisuride and

rotigotine, which were applied transdermally using skin patches.

Flexible up-titration to optimised dose was used in 21 trials. Forced

up-titration was performed either to one fixed level (Oertel 2006;

Pieta 1998; Trenkwalder 2007), to the highest tolerated level (

Adler 2004; GSK 2005; Inoue 2010; Montplaisir 1999), or to

multiple doses investigated in multiple study arms (Axxonis 2005;

BI 2008; Garcia-Borreguero 2007; Oertel 2008; Partinen 2006;

Stiasny-Kolster 2004a; Stiasny-Kolster 2004b; Trenkwalder 2008;

Hening 2010; Winkelman 2006).

Maximum doses included 2.0 mg cabergoline in two studies. In

the active controlled cabergoline study a maximum dose of 3.0

mg was used. Lisuride studies implemented 7.5 and 10.0 mg/48

h at the maximum. In pergolide studies a maximum dose of 0.25

mg was used in two studies, 0.65 mg in one, and 0.75 mg in

two studies. In pramipexole trials, 0.25 mg was used in one study,

0.75 mg in eight, and 1.5 mg in one study at the maximum. In

ropinirole studies, the maximum dose was 2.0 mg in one study,

4.0 mg in seven studies, and 6.0 mg in four studies. In rotigotine

studies, maximum doses ranged from 2.0 mg/24 h (one study)

over 3.0 mg/24 h (three studies) to 4.0 mg/24 h (one study). In

the sumanirole study, 4.0 mg was used as the maximum dose. We

excluded doses which are not recommended in practice, but which

were included in dose-finding studies using multiple treatment

arms (see also methods).

Doses of the comparator drug levodopa in the three active

controlled studies were 300 mg/75 mg levodopa/benserazide

(Trenkwalder 2007), 300 mg/75 mg levodopa/benserazide dual

release formulation (BI 2006), and 400 mg/100 mg levodopa/car-

bidopa (Staedt 1997).

Outcomes

The IRLS was widely used to assess severity of symptoms and

therapeutic effect. Other scales were used for symptom assessment

and evaluation of secondary outcomes as well as safety parame-

ters. Polysomnography parameters included the PLMSI and sleep

efficiency.

Excluded studies

We excluded 41 publications while checking the full text copies

for eligibility. Nineteen reports were of trials which were published

in full elsewhere. Four trials had a withdrawal design. Thirteen

studies did not investigate patients in a randomised controlled

design, four other publications were overviews on RLS and one

study was not completed. Characteristics of excluded studies and

reasons for exclusion are presented separately.

Risk of bias in included studies

We primarily report on quality of assessment of the primary out-

comes IRLS, PLMSI, sleep efficiency, and dropout rates due to ad-

verse events. All other outcomes included questionnaires and rat-

ings and were, therefore, similar to the IRLS regarding the method

of assessment.

Allocation

Randomisation included computer-generated randomisation lists

in 26 trials as stated in the study protocol or confirmed on request.

Allocation of treatment was mostly performed with numbered

packages and was partly based on an Interactive Voice Response

System. Nine studies investigating PLMSI reported on randomi-

sation procedure whereas six studies did not report sufficiently on

that issue. In the majority of studies, allocation concealment was

performed by dispensing numbered packages as described above.

Adequate performance of randomisation could be assured in seven

of 12 trials investigating sleep efficiency with reports of numbered

packages in the majority of trials. The majority of studies con-

tributing safety data reported adequately on randomisation and

allocation concealment.
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Blinding

Blinding of participants, investigators, and data analysts was suffi-

ciently described in most trial reports for the IRLS and for dropout

analysis. Blinded polysomnography rating was performed in 13

studies with insufficient information of blinding of polysomnog-

raphy scoring in two more trials.

Incomplete outcome data

In most studies, the method of the last observation carried for-

ward (LOCF) was used for inclusion of incomplete outcome data.

Seven of the polysomnography studies reported per protocol data.

In the majority of studies, the dropout rate from placebo and

dopamine agonist treatment was not different. As all studies with

high dropout rates (i.e. 20% to 25%) used the LOCF method,

the likelihood of bias due to high numbers of dropouts can be

considered low.

Selective reporting

The majority of studies investigated a wide range of question-

naire assessments regarding symptom severity, quality of sleep,

daytime functioning, and disease-specific quality of life as well as

polysomnography parameters. In a few trials, not all implemented

measures were reported in the final study report although they had

been mentioned either in the protocol or in result reports accessi-

ble online.

Other potential sources of bias

Seven studies were supported by governmental and pharmaceu-

tical grants, 30 studies were fully sponsored by pharmaceutical

companies, and one study did not report on funding. We could

not ascertain any other major source of bias.

Effects of interventions

See: Summary of findings for the main comparison Summary of

findings: dopamine agonists versus placebo; Summary of findings

2 Summary of findings: dopamine agonists versus levodopa;

Summary of findings 3 Summary of findings: subgroups of

dopamine agonists on IRLS

Comparison I: Dopamine agonists versus placebo

1a) Change on the severity scale IRLS

Thirty trials assessed change from baseline as measured by the

IRLS. The mean difference (MD) was −5.74 points in favour

of dopamine agonist treatment compared to placebo treatment

(95% confidence interval (CI) −6.74 to −4.74). This comparison

showed considerable heterogeneity (I² = 75%). Results of the only

cross-over trial overlapped with the overall mean difference (see

comparison 1.1 and Figure 3).
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Figure 3. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.2 Medication

subgroups: change on IRLS.
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1b) Medication subgroup analysis of change on IRLS

The analysis of change from baseline on the IRLS revealed the fol-

lowing results in the medication subgroups (see also Figure 3 for all

medication subgroups and Summary of findings 3): One pergolide

and two cabergoline trials showed similarly high treatment differ-

ences between treatment and placebo with a MD of −11.70 for

one pergolide trial (95% CI −14.8 to −8.6) and −11.49 points

for the cabergoline trials (95% CI −15.14 to −7.84, I² = 0%).

Trials using transdermal systems such as the lisuride (MD −8.0,

95% CI −10.28 to −5.72, I² = 0) and rotigotine trials also showed

high treatment effects (MD −6.98, 95% CI −8.99 to −4.96, I²

= 44%). Somewhat lower effects were found in pramipexole stud-

ies (MD −5.16, 95% CI −6.88 to −3.43, I² = 76%), followed

by ropinirole studies (MD −4.19, 95% CI −5.4 to −2.97, I²

= 58%). The sumanirole study showed a treatment difference of

−1.83 points (95% CI −4.71 to 1.05).

Visual inspection of confidence intervals revealed that those of the

subgroups cabergoline and pergolide showed the highest effects,

those of pramipexole and ropinirole showed lower effects. No sig-

nificant treatment effect was observed with sumanirole. The con-

fidence interval of lisuride overlapped with those of cabergoline,

pergolide, pramipexole, and rotigotine and was higher than that

of ropinirole.

2a) Change in periodic limb movements in sleep index

(PLMSI)

Data from 15 trials were analysed regarding the treatment effect of

dopamine agonists on the PLMSI. Data of eight trials contributing

PLM data per hour of total sleep time and seven trials including

PLM data per hour of time in bed were pooled. Mean difference

in reductions of PLMSI was −22.38 per hour of sleep (or hour

in bed) when compared to placebo (95% CI −27.82 to −16.94,

I² = 73%). Cross-over trials were analysed separately and showed

higher treatment effects over placebo than parallel group trials but

confidence intervals overlapped slightly (see comparison 1.3 and

Figure 4).
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Figure 4. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.4 Medication

subgroups: change in periodic limb movements in sleep.
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2b) Medication subgroup analysis of change in periodic limb

movements in sleep index (PLMSI)

Treatment difference was high with a wide confidence interval in

one cabergoline trial (MD −32.76/h, 95% CI −56.79 to −8.73).

In the other medication subgroups, larger effects resulted in per-

golide (MD −35.08/h, 95% CI −44.88 to −25.29, I² = 11%),

pramipexole (MD −30.47/h, 95% CI −51.58 to −9.35, I² =

85%), and in one rotigotine trial (MD −30.35/h, 95% CI −43.74

to −16.96). Somewhat lower effects resulted in the sumanirole

trial (MD −18.90/h, 95% CI −27.41 to −10.39) and in ropini-

role trials (MD −14.11/h, 95% CI −18.79 to −9.43, I² = 52%;

see Figure 4 for all subgroups).

3a) Change in sleep efficiency

Eleven trials investigated sleep efficiency assessed in polysomnog-

raphy. Mean difference of improvement in sleep efficiency was

4.53% favouring dopamine agonists (95% CI 2.00 to 7.06, I²

= 48%) including heterogeneous effects in cross-over trials (see

comparison 1.5 and Figure 5).
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Figure 5. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.6 Medication

subgroups: change in sleep efficiency.
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3b) Medication subgroup analysis of change in sleep

efficiency

Pergolide trials were heterogeneous (I² = 73%) with a mean dif-

ference of 8.7% (95% CI 1.85 to 15.86). Effects did not differ

from placebo in the following medication subgroups: sumanirole

(MD 4.1%), cabergoline (MD 2.9%), rotigotine (MD 2.71%),

pramipexole (MD 2.47%), and ropinirole (MD 2.19%; see Figure

5).

4a) Number of dropouts due to adverse events

Thirty-four trials assessed dropout rates due to adverse events. Pa-

tients were more likely to drop out of dopamine agonist treatment

compared to placebo treatment ( OR 1.82, 95% CI 1.35 to 2.45,

I² = 41%, see Figure 6). The assumed control group risk (median

of dropouts in placebo treatments) of 38 dropouts in 1000 pa-

tients increases to 66 of 1000 patients dropping out of treatment

when treated with dopamine agonists. This corresponds with a

risk difference of 28 out of 1000 patients who would drop out

of treatment due to adverse events when treated with a dopamine

agonist compared to placebo treatment.
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Figure 6. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.8 Medication

subgroups: number of dropouts due to adverse events.

22Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



4b) Medication subgroup analysis of dropouts due to adverse

events

In the medication subgroups cabergoline, pergolide, pramipexole,

rotigotine, and the only sumanirole trial, there were no differences

regarding dropout rates compared to placebo (see comparison 1.8

and Figure 6). Differences resulted in lisuride (OR 3.6, 95% CI

1.79 to 7.26) and ropinirole trials (OR 1.76, 95% CI 1.31 to

2.38) indicating elevated dropouts due to adverse events in active

treatment compared to placebo treatment.

5a) Responder rates on CGI-I

Twenty-seven trials reported on CGI-I. Patients treated with

dopamine agonists responded to a greater extent on the CGI-I

than those on placebo treatment (Risk Ratio (RR) 1.44, 95% CI

1.34 to 1.54, I² = 49%, see Figure 7).
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Figure 7. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.10 Medication

subgroups: responder rates on CGI-I.
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5b) Medication subgroup analysis of responder rates on CGI-

I

Risk ratios of the subgroups ropinirole (RR 1.36), rotigotine (RR

1.48), pramipexole (RR 1.53, I² = 71%), and lisuride (RR 1.75)

differed only slightly with the exception of one cabergoline trial

showing a higher RR of 2.32 (95% CI 1.13 to 4.77) and the

sumanirole trial showing no effect (see comparison 1.10 and Figure

7 for details).

6a) Change in self rated quality of sleep

Quality of sleep was investigated in 22 trials and improved more

with dopamine agonists compared to placebo (standardised mean

difference (SMD) 0.40, 95% CI 0.33 to 0.47, I² = 16%, see Figure

8).
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Figure 8. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.12 Medication

subgroups: change in self-rated quality of sleep.
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6b) Medication subgroup analysis of change in self rated

quality of sleep

When looking at medication subgroups, cabergoline, lisuride,

pramipexole, rotigotine, and ropinirole trials showed larger treat-

ment effects compared to placebo in descending order (see com-

parison 1.12, see Figure 8).

7a) Change in disease-specific quality of life

Disease-specific quality of life (QoL) was assessed in 17 trials by

the QoL-RLS (Kohnen 2002; N = 7) and the Hopkins RLS-QoL (

Abetz 2005; N = 10). The results showed a small effect of dopamine

agonists over placebo (SMD 0.34, 95% CI 0.23 to 0.44, I² = 61%,

see Figure 9).
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Figure 9. Forest plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.14 Medication

subgroups: change in quality of life.

7b) Medication subgroup analysis of disease-specific change

in quality of life

One cabergoline study investigating QoL revealed a large treat-

ment effect over placebo (SMD 0.75, 95% CI 0.10 to 1.39). Mod-

erate effects resulted in two lisuride trials (SMD 0.60, 95% CI

0.38 to 0.82) and in rotigotine trials (SMD 0.50, 95% CI 0.23

to 0.76, I² = 47%). Pramipexole and ropinirole studies showed

smaller effects on QoL with SMDs of 0.30 and 0.23 with substan-

tial to moderate heterogeneity (I² = 60% and 52%, respectively;

see comparison 1.14 and Figure 9).

8a) Responder rates on PGI

In 13 trials investigating PGI, patients were more likely to respond

when treated with dopamine agonists (RR 1.53, 95% CI 1.34

to 1.75) but study results showed substantial heterogeneity (I² =

73%).

8b) Medication subgroup analysis of responder rates on PGI

One pergolide trial with PGI assessment obtained the highest

RR (4.51) followed by a lower RR for pramipexole (1.57; I² =

74%), ropinirole (1.35; I² = 73%), and rotigotine trials (1.34; I² =
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0%; see comparison 1.16). Divergent confidence intervals indicate

markedly lower effects in pramipexole, ropinirole, and rotigotine

compared to pergolide.

9a) Number of patients experiencing adverse events

In 33 trials reporting on this safety parameter, significantly more

patients experienced adverse events when treated with dopamine

agonists compared to placebo-treated patients (OR 1.82, 95% CI

1.59 to 2.08, I² = 24%, see comparison 1.17).

9b) Medication subgroup analysis of number of patients

experiencing adverse events

Study data of patients with adverse events showed significantly

higher odds ratios in rotigotine (OR 2.41, I² = 2%), ropinirole

(OR 2.07, I² = 12%), and pramipexole trials (OR 1.48, I² = 0%)

than in placebo trials. The effects of lisuride, pergolide, and caber-

goline did not significantly differ from those of placebo treatment.

Cabergoline trials showed considerable heterogeneity (I² = 79%).

In the only sumanirole trial, the numbers of patients with adverse

events did not differ between treatment and placebo (see compar-

ison 1.18).

10a) Change in daytime tiredness

In 21 trials assessing daytime tiredness, dopamine agonist treat-

ment reduced daytime tiredness compared to placebo treatment

(SMD −0.24, 95% CI −0.31 to −0.17, I² = 29%) representing

a small effect (see comparison 1.19).

10b) Medication subgroup analysis of change in daytime

tiredness

Largest treatment differences in daytime tiredness were shown in

lisuride trials (SMD −0.47; I² = 36%). Lower treatment differ-

ences were seen in one cabergoline trial (SMD −0.31), pramipex-

ole (SMD −0.25; I² = 75%), rotigotine (SMD −0.24, I² = 0%),

and ropinirole trials (SMD −0.19; I² = 10%, see comparison

1.20).

10a) Augmentation

Augmentation was not reliably and comparably assessed in the

included trials; therefore, we could not perform a meta-analysis

on this outcome.

Visual inspection of funnel plots and asymmetry coefficients

showed a possibility of publication bias or small study effects for

the outcomes IRLS and PLMSI (IRLS coefficient = −3.31, P =

0.001 and PLMSI coefficient = −2.48, P = 0.009; see Figure 10

for IRLS). When examining the two funnel plots of IRLS and

PLMSI effects, medication subgroups differed in treatment ef-

fects and precision (presented as the inverse of the standard error)

with, for example, cabergoline and lisuride showing larger effects

with larger standard errors, whereas other medication subgroups

showed treatment effects closer to the mean treatment effect and

smaller standard errors.
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Figure 10. Funnel plot of comparison: 1 Dopamine agonists versus placebo, outcome: 1.2 Medication

subgroups: change on IRLS.

11) Additional subgroup analyses

Subgroup analysis of effect of randomisation on IRLS

treatment effect

A descriptive subgroup analysis of 30 studies was performed to

investigate study quality as a source of heterogeneity of IRLS treat-

ment effects. To this aim, studies were divided into those with low

and those with unclear risk of bias regarding randomisation. Note-

worthy, studies with unclear risk of bias regarding randomisation

were those studies which did not report adequately on the ran-

domisation procedure. The IRLS treatment difference was −3.54

in studies with unclear risk of randomisation bias (95% CI −5.83

to −1.24, I² = 66%) and −6.07 in studies with low risk of bias

(95% CI −7.14 to −5.00, I² = 74%, see comparison 1.21). In

conclusion, study quality was no source of heterogeneity of the

overall effect as both subgroups showed substantial heterogeneity

and an overlap of the confidence intervals by inspection.

Explorative analyses of possible predictors for treatment

effects

We performed explorative univariable and multiple meta-regres-

sions with the three predictors: baseline severity of RLS, treatment

duration, and number of investigating sites. Mean treatment dif-

ference of the IRLS was regressed on these predictors.

Results of the univariable meta-regression: The number of inves-

tigating sites within a trial was negatively associated with the size

of treatment difference (P = 0.001). Studies with longer duration

showed smaller treatment effects than studies with shorter dura-

tion (P = 0.027). Baseline scores of the IRLS had no effect on

IRLS treatment effects (P = 0.12; see Appendix 6).

Result of the multiple meta-regression: When analysing the asso-

ciation between each of the three factors and treatment effects on

the IRLS, we found that the number of study sites within a trial

was still associated with the magnitude of IRLS mean differences

(P = 0.001). Treatment duration was no longer predictive (P =

0.43) whereas higher baseline IRLS scores tended to lead to larger

treatment differences on the IRLS (P = 0.09, see Appendix 7).

A further explorative subgroup analysis investigating the effect of

the location of study sites on IRLS treatment effect was performed.

This was due to the fact that more than half of the studies were con-

ducted predominantly in Europe (N = 18 European sites versus N

= 12 other study sites assessing IRLS). Indirect comparisons of the
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two subgroups showed that IRLS treatment differences were larger

in studies conducted in European countries (MD −6.88, 95%

CI −8.31 to −5.45, I² = 77%) compared to studies conducted

predominantly in other countries (MD −4.13, 95% CI −5.31 to

−2.95, I² = 61%). Noteworthy, results of both subgroups showed

substantial to considerable heterogeneity (see comparison 1.22).

Comparison II: Dopamine agonists versus levodopa

In three trials, the dopamine agonists cabergoline, pergolide, and

pramipexole were compared to levodopa.

1) Change on the severity scale IRLS

In two trials (cabergoline or pramipexole versus levodopa), the

change from baseline on the IRLS was larger with dopamine ago-

nists compared to levodopa (MD −5.25 points, 95% CI −8.40

to −2.10). Results showed a moderate heterogeneity (I² = 55%).

2) Change in periodic limb movements index (PLMI)

One trial investigated the index of periodic limb movements per

time in bed (PLMI) when treated with pramipexole in comparison

to levodopa. Pramipexole and levodopa effects were not different

on the PLMI (MD −3.80/h, 95% CI −9.08 to 1.48; P = 0.16).

3) Number of dropouts due to adverse events

Numbers of patients dropping out of treatment due to adverse

events were slightly, but not significantly, larger when treated with

dopamine agonists compared to levodopa (OR 1.70, 95% CI 0.96

to 3.01; P = 0.07). The effect of one trial investigating pergolide

was not estimable as no patients dropped out of the study.

4) Responder rates on CGI-I

On the CGI-I, patients were more likely to respond to treatment

when treated with cabergoline compared to levodopa, whereas re-

sponse to pramipexole treatment was similar to response to lev-

odopa treatment (see comparison 2.4).

5) Change in self rated quality of sleep

One trial investigated change in self rated quality of sleep dur-

ing treatment with cabergoline versus treatment with levodopa.

Quality of sleep showed a tendency to improve after treatment for

six weeks with cabergoline, but this change was not statistically

significant (P = 0.09; see comparison 2.5).

6) Change in disease-specific quality of life

One trial investigating change in disease-specific quality of life

in cabergoline versus levodopa found a larger improvement with

cabergoline treatment (MD −5.54 points, 95% CI −8.43 to

−2.65).

7) Number of patients experiencing adverse events

The experience of adverse events was investigated in all of the three

trials. The number of patients with adverse events was slightly

lower in pramipexole treatment compared to levodopa treatment

(OR 0.32), but higher in cabergoline (OR 2.06) and pergolide

(OR 26.67) when comparing these to levodopa. The pooled effect

of dopamine agonists was not different from levodopa and sub-

stantial heterogeneity was seen (I² = 63%, see comparison 2.7).

8) Change in daytime tiredness

Treatment effects did not differ between cabergoline and levodopa

in one trial investigating daytime tiredness (see comparison 2.8).

No active controlled trial investigated the endpoints sleep effi-

ciency and Patient Global Impressions. Therefore, we cannot draw

any conclusions regarding these endpoints in actively controlled

trials.

Comparison III: Lisuride versus ropinirole

One trial compared treatment with lisuride to ropinirole directly

and to placebo . Reductions on the IRLS after treatment were

larger with lisuride compared to ropinirole with a mean difference

of −3.00 points (95% CI −5.70 to −0.30). Quality of life was

more improved with lisuride treatment than with ropinirole (MD

−4.50, 95% CI −8.12 to −0.88) whereas response to both treat-

ments and daytime tiredness did not differ between treatments

(comparisons 3.3 and 3.7). Patients dropped out of treatments

and experienced adverse events at a similar rate (comparisons 3.2

and 3.6).
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Dopamine agonists compared with levodopa for restless legs syndrome

Patient or population: patients with restless legs syndrome

Settings: outpatient settings in Europe

Intervention: treatment with dopamine agonists cabergoline, pergolide, pramipexole for at least seven days

Comparison: treatment with levodopa for at least seven days

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Levodopa Other dopamine ago-

nists

1

IRLS

range: 0 to 40

(= severe)

The mean IRLS change

ranged across levodopa

groups from

-4.4 to -9.55.

The mean IRLS change

in the intervention groups

was

-5.25 larger (95% CI -

8.40 to -2.10).

383

(2 studies)

+++O

moderate

Estimated effect based on

only two studies.

2

Periodic limb move-

ments per hour of time

in bed

The mean PLMI was -7.7

in the levodopa group.

The mean PLMI in the

pramipexole was

-3.80 larger (95% CI -

9.08 to 1.48, P = 0.16).

39

(1 study)

++OO

low

Methods of the study

were not sufficiently re-

ported. Estimated effect

based on only one study

Treatment difference was

not significant.

3

Number of drop outs due

to adverse events

2 per 100 3 per 100 (2 to 5) OR 1.70 (95% CI 0.96 to

3.01, P = 0.07)

504

(3 studies)

+++O

moderate

Treatment difference was

not significant and the re-

sult shows no to a signif-

icant effect
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4

Clinical Global Impres-

sions - Improvement of

condition (CGI-I)

Rating of 1 = very much

improved to 7 = very

much worse

58 per 100 72 per 100 (58 to 72) RR 1.19 (95% CI 0.91 to

1.56)

422

(2 studies)

+++O

moderate

Treatment difference was

not significant and the re-

sult shows no to a signif-

icant effect

5

Subjective quality of

sleep

RLS-6; scale satisfaction

with sleep: 0 to 10 (= low

satisfaction)

The mean change in sat-

isfaction with sleep was -

2.8 in levodopa

The mean change in sat-

isfaction with sleep in

cabergoline was

-0.63 larger (95% CI -

1.35 to 0.09, P = 0.09).

344

(1 study)

++OO

low

Estimated effect based on

only one study.

Treatment difference was

not significant.

6

Quality of life

RLS-QoL: 0 to 60 (= se-

vere impairment)

The mean change in qual-

ity of life was -10.38 in

levodopa.

The mean difference in

RLS-QoL in the interven-

tion group was

-5.54 larger (95% CI -

8.43 to -2.65).

314

(1 study)

+++O

moderate

Estimated effect based on

only one study.

7

Number of patients

experiencing adverse

events

54 per 100 72 per 100 (63 to 80) OR 2.87 (95% CI 0.43 to

19.00)

461

(3 studies)

+++O

moderate

Treatment difference was

not significant and the re-

sult shows no to a signif-

icant effect

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the

assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; OR: Odds Ratio; RR: Risk Ratio

GRADE Working Group grades of evidence

High quality (++++): Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality (+++O): Further research is likely to have an important impact on our confidence in the estimate of effect and may

change the estimate.

Low quality (++OO): Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely

to change the estimate.

Very low quality (+OOO): We are very uncertain about the estimate.
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Subgroups of dopamine agonists compared with placebo for restless legs syndrome

Patient or population: patients with restless legs syndrome

Settings: outpatient settings in Europe, North America, Australia and Japan

Intervention: treatment with dopamine agonists for at least seven days

Comparison: treatment with placebo for at least seven days

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Placebo Dopamine agonists

IRLS all dopamine ago-

nists

range: 0 to 40

(= severe)

The mean IRLS ranged

across control groups

from

-1.8 to -13.4.

The mean IRLS in the in-

tervention groups was

-5.74 larger

(95% CI -6.74 to -4.74).

6380

(30 studies)

+++O

moderate

Inconsistent results (I² =

75%) which can be ex-

plained partly by medica-

tion subgroups and pos-

sibility of publication bias

1

IRLS

cabergoline

The mean IRLS ranged

across control groups

from

-3.3 to -7.9.

The mean IRLS in the in-

tervention groups was

-11.49 larger (95% CI -

15.14 to -7.84).

127

(2 studies)

++++

high

3

IRLS

lisuride

The mean IRLS ranged

across control groups

from

-6.9 to -8.2.

The mean IRLS in the in-

tervention groups was

-8.00 larger (95% CI -

10.28 to -5.72).

378

(2 studies)

++++

high

2

IRLS

pergolide

The post mean IRLS was

23.2 in the control group.

The mean IRLS in the in-

tervention group was

-11.70 larger (95% CI -

14.8 to -8.6).

97

(1 study)

++++

high
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4

IRLS

pramipexole

The mean IRLS ranged

across control groups

from

-5.7 to -12.2.

The mean IRLS in the in-

tervention groups was

-5.16 larger (95% CI -

6.87 to -3.45).

2256

(8 studies)

+++O

moderate

Inconsistent results

(76%) in pramipexole tri-

als.

5

IRLS

ropinirole

The mean IRLS ranged

across control groups

from

-0.3 to -13.4.

The mean IRLS in the in-

tervention groups was

-4.19 larger (95% CI -5.4

to -2.97).

2301

(11 studies)

+++O

moderate

Inconsistent results

(58%) in ropinirole trials.

6

IRLS

rotigotine

The mean IRLS ranged

across control groups

from

-8.0 to -9.9.

The mean IRLS in the in-

tervention groups was

-6.98 larger (95% CI -

8.99 to -4.96).

958

(5 studies)

++++

high

7

IRLS

sumanirole

The mean IRLSwas -10.1

in the control group.

The mean IRLS in the in-

tervention group was

-1.83 larger (95% CI -

4.71 to 1.05).

263

(1 study)

++++

high

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the

assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; I²: Inconsistency

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.
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D I S C U S S I O N

Summary of main results

Dopamine agonist treatment showed superiority over placebo

treatment regarding all investigated efficacy endpoints. Marked ef-

fects were seen on the IRLS and PLMSI as well as on PGI and CGI-

I. The mean treatment effect of the IRLS was close to six points

which is regarded as a difference of clinical relevance (Trenkwalder

2007). Small to moderate effects were shown in outcomes such

as sleep efficiency, self rated quality of sleep, quality of life, and

daytime tiredness as well as the safety parameters number of drop-

outs due to adverse events and number of patients experiencing

adverse events (see Summary of findings for the main comparison;

Summary of findings 3).

All medication subgroups indicated efficacy on the IRLS above

the non-inferiority margin of three points and four of seven

medication subgroups (cabergoline, pergolide, lisuride, rotigotine)

showed a treatment difference above six points which indicates

a clinically relevant improvement (Trenkwalder 2007). Visual in-

spection of confidence intervals revealed that those of the sub-

groups cabergoline and pergolide showed highest effects, those

of pramipexole and ropinirole showed lower effects. No signifi-

cant effect was observed in sumanirole. The confidence interval of

lisuride overlapped with those of cabergoline, pergolide, pramipex-

ole, and rotigotine and was higher than that of ropinirole.

Sleep efficiency was overall slightly, but significantly, improved.

When looking at improvement in each dopamine agonist, a

favourable effect was only present with pergolide.

Patients rated their daytime tiredness as improved with dopamine

agonist treatment. The only exception was patients treated with

cabergoline in one trial, who rated their daytime tiredness as sim-

ilarly improved as with placebo (comparison 1.21).

Dropouts due to adverse events occurred more often in patients

receiving lisuride and ropinirole compared to placebo, whereas

there were no differences in the treatments with cabergoline, per-

golide, pramipexole, rotigotine, and sumanirole. Patients receiving

pramipexole, ropinirole, or rotigotine experienced more adverse

events compared to placebo, whereas treatments with cabergoline,

lisuride, and pergolide showed a similar risk of adverse events com-

pared with placebo.

When looking at symptom improvement on the outcomes IRLS,

PLMSI, quality of life, and PGI, treatment effects were evident in

all but the sumanirole medication subgroups. However, substantial

heterogeneity remained in the pramipexole and ropinirole trials.

Sumanirole was the only dopamine agonist with low or no efficacy

in RLS treatment. The dopamine agonist differed from placebo

only when measuring PLMSI. Treatment effects on the IRLS were

larger in treatment groups with higher doses.

Univariable meta-regression showed a negative effect of higher

number of study sites and longer treatment duration on IRLS

treatment effect. In a multiple meta-regression, effects of number

of study sites remained significant, and a tendency towards higher

treatment effects in the more severely affected patients was seen.

Three trials comparing a dopamine agonist (cabergoline, per-

golide, pramipexole) to levodopa showed superiority of dopamine

agonists on the IRLS (cabergoline, pramipexole) and with regard

to quality of life (cabergoline). The number of patients experienc-

ing adverse events was higher during treatment with cabergoline

and pergolide compared to levodopa. No treatment difference be-

tween dopamine agonists and levodopa was seen on the following

outcomes: PLMSI, dropout rates due to adverse events, CGI-I,

self rated quality of sleep, and daytime tiredness (see Summary

of findings 2). Only one study compared two dopamine agonists

(and placebo). In this study, lisuride was superior in reduction of

IRLS score and improvement of quality of life compared to ropini-

role.

In summary, dopamine agonist treatment shows a greater efficacy

in RLS treatment than placebo. In some aspects, dopamine ago-

nists are even more effective than levodopa. However, treatment

effects have to be weighed against an increase in the dropout rate

due to adverse events and in a higher number of patients experi-

encing adverse events.

Overall completeness and applicability of
evidence

Patients were recruited from outpatient settings. They suffered

from moderate to very severe RLS and represent the patient pop-

ulation requiring treatment.

Treatment durations varied from one week to 30 weeks with du-

rations of 12 weeks in many studies. Efficacy of drug treatment

can be investigated reliably in these time periods. However, there

is a general lack of controlled evidence for long-term efficacy and

safety of dopamine agonists in RLS, although RLS is a chronic

disorder and treatment with dopaminergic agents is symptomatic,

i.e. a long-term medication. An indication regarding long-term

efficacy is provided by univariable meta-regression. The results of

this analysis indicated a slight decrease of efficacy on the IRLS

with increased treatment duration.

Earlier reviews including meta-analyses reported greater effects

in pramipexole treatment compared to ropinirole treatment ac-

knowledging that pramipexole studies were of shorter duration

(Baker 2008; Quilici 2008). The presented meta-analyses included

a further number of studies with longer treatment durations. In

these meta-analyses, we were not able to replicate findings indi-

cating differences in treatment efficacy between pramipexole and

ropinirole (Kohnen 2008).

In summary, dopamine agonist treatment showed superiority over

placebo. All relevant aspects of symptom severity and wellbeing-

related improvements were assessed. The only three active con-

trolled studies showed greater effects with dopamine agonists com-

pared to levodopa regarding symptom severity and quality of life

improvement and overall similar numbers of patients experiencing

adverse events.
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Quality of the evidence

We searched all relevant databases and public trial registers pro-

vided by the pharmaceutical companies and by government (see

Table 3) and included unpublished trials, which were only pre-

sented in online trial registers. We furthermore contacted phar-

maceutical companies. Therefore, we presume that there are not

many additional, relevant RCTs, if any.

Due to only one obtained trial investigating a small number of

exclusively uremic (secondary) RLS patients (N = 8), we cannot

draw any conclusions regarding uremic RLS. Evidence for treat-

ment of uremic or any other form of secondary RLS is clearly

missing.

The majority of the included studies were adequately planned and

performed according to requirements for RCTs. Most study publi-

cations adequately described the methods for randomisation, allo-

cation concealment, and blinding during the study either in study

reports or on request. The majority of studies were initiated by

pharmaceutical companies. In those studies, standard study pro-

cedures were applied. In a few sponsored studies, we could not

obtain satisfactory information on randomisation and blinding,

which led to some restriction in the quality rating of methodolog-

ical appropriateness. We did not obtain sufficient information re-

garding study procedures and performance of a few investigator-

initiated trials. Therefore, we had to rate their likelihood for bias

as “unclear”, even though we are aware that an insufficient study

report does not necessarily represent inadequate performance of

the study. In summary, methodological standards were adequately

reported in the majority of studies.

When investigating parameters with marked heterogeneity (I² >

50%) of overall treatment effects (IRLS, PLMSI, quality of life,

PGI), medication subgroup analyses showed homogeneous effects,

with the exception of pramipexole and ropinirole. Both pramipex-

ole and ropinirole showed heterogeneous treatment results on the

IRLS, PLMSI, and quality of life (I² = 52% to 85%). Additionally,

treatment differences on the PGI were heterogeneous in pramipex-

ole (I² = 74%). One pramipexole (BI 2008) and one ropinirole

trial (GSK 2005) contributed predominantly to the heterogeneous

treatment effects on the IRLS. Both studies were unpublished and

retrieved from online registers. In the pramipexole study, the med-

ication dose was relatively low (0.25 mg) compared to the other

included pramipexole studies (mean dose of 0.46 mg). The ropini-

role study used an escalating dose regimen (GSK 2005). Hetero-

geneity of studies contributing to the treatment effect on PLMSI

could not be traced back to methodological factors. The lower

treatment effect of the only middle-term, 26-week pramipexole

study (BI 2009) contributed considerably to the heterogeneity

in pramipexole studies on the disease-specific QoL (I² = 60%).

Heterogeneity of PGI in the pramipexole subgroup was increased

markedly by the lower treatment effect of the pramipexole study

(BI 2008). Furthermore, a general reason for heterogeneity might

be the wide range of RLS severity at baseline due to inclusion of

patients with an IRLS score of ≥ 15 in most studies. Although

baseline severity might not substantially have influenced treatment

results, we found a non-significant tendency towards larger treat-

ment effects in patients with more severe RLS symptoms.

In active controlled trials, heterogeneity of treatment effect was

present on the IRLS, as well as in the number of patients with ad-

verse events in the studies investigating cabergoline and pramipex-

ole. These differences in treatment effects can be traced back to

the different medications.

Only four studies investigated the effects of dopamine agonists

against other dopaminergic agents. Therefore, a conclusive com-

parison of dopaminergic medications regarding their efficacy in

RLS cannot be made. In the meta-analyses of dopamine agonists

against placebo, treatment effects in medication subgroups did not

differ markedly and confidence intervals of the medication sub-

groups overlapped in most endpoints. Marked treatment differ-

ences only resulted pertaining to the IRLS treatment effect when

indirectly comparing medication subgroups of non-ergoline sub-

stances to subgroups of ergoline treatments by visually inspect-

ing forest plots. IRLS treatment effects of the ergoline treatments

with cabergoline and pergolide were higher compared with non-

ergoline treatments such as pramipexole and ropinirole. Confi-

dence intervals of the ergoline lisuride overlapped with those of

cabergoline and pergolide and were superior to ropinirole. This

finding was supported by a larger effect of pergolide on the PGI

compared to pramipexole, ropinirole, and rotigotine. It has to be

mentioned that the highest treatment differences were found in

medication subgroups with few trials investigating a relatively low

number of patients (cabergoline, pergolide), whereas studies with

lower treatment effects such as in the medication subgroups ropini-

role and pramipexole investigated a large number of patients and

therefore are more likely to be representative. Notably, ergoline

dopamine agonists, which were investigated in the earlier studies

showing higher efficacy results, are considered today as third-line

treatment because of the risk of cardiac valvular fibrosis. Only one

study (Axxonis 2008) compared dopamine agonist substances di-

rectly. All other comparisons of medication subgroups are indirect

and descriptive. The results show low to substantial heterogeneity

both considering overall treatment effects and the medication sub-

groups. Thus, differences in treatment effects between medication

subgroups observed by visual inspection of the forest plots should

be considered as hypothesis generating and should be treated with

caution. In future, direct head-to-head trials of dopamine agonists

are needed.

Results on all endpoints showed small to moderate treatment ef-

fects which were precise in every endpoint.

Asymmetry in funnel plots of the IRLS (see Figure 10) and PLMSI

might be an indication of selective publication of studies with pos-

itive results. A closer inspection of the studies, however, shows that

a number of small studies were conducted in “expert” study cen-

tres. These centres focus on clinical and experimental research on

RLS and might, therefore, investigate a more severely affected pa-

tient population which shows the higher treatment effects. Vary-
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ing effects between the medication subgroups, i.e. larger effects

in cabergoline and lisuride with larger standard errors, also con-

tribute to the skewed funnel plots. These factors put the seemingly

skewed distribution of effects into perspective.

Potential biases in the review process

We made extensive efforts to prevent bias in the search for relevant

trials and respective data as well as meta-analyses of included data;

therefore, we assume that the potential biases in the review process

are limited. We searched all relevant databases without language

restrictions. The reviewers decided separately upon eligibility, col-

lected data independently, and checked resulting data files as well

as data directly contributing to meta-analyses, resolving disagree-

ments and errors. When data had been insufficiently presented,

we asked pharmaceutical companies and authors for more infor-

mation in order to include all assessed questionnaires and instru-

ments and information relevant to bias.

The presented work is independent from sponsoring of pharma-

ceutical companies, as it was supported by the German Ministry

for Education and Research (Bundesministerium für Bildung und

Forschung - BMBF, Project number DLR 01KG0723).

Agreements and disagreements with other
studies or reviews

A recent meta-analysis included a considerable number of

dopamine agonist studies and investigated effects on the IRLS and

CGI-I (Zintzaras 2010). Two other meta-analyses especially com-

pared pramipexole to ropinirole on the IRLS and CGI-I (Baker

2008; Quilici 2008). The meta-analysis results overlap with our re-

sults. Contrary to reported superiority of pramipexole over ropini-

role, we could not find a marked difference between pramipex-

ole and ropinirole. Confidence intervals overlapped to a great ex-

tent in our analysis (pramipexole: 95% CI −6.87 to −3.45 ver-

sus ropinirole: 95% CI −5.4 to −2.97). Possibly, the differences

between effects become smaller due to the inclusion of a higher

number of studies and of studies with longer duration.

One meta-analysis pooled results of individual patient data as-

sessed in six ropinirole studies investigating sleep related data and

found moderate changes regarding subjective sleep data, including

daytime somnolence in favour of ropinirole compared to placebo

(Hansen 2009). These data are supported by our data, indicating

modest changes in daytime somnolence represented by small ef-

fect sizes.

The presented results on quality of life instruments are similar to

previous results of a meta-analysis evaluating pramipexole, ropini-

role, and rotigotine (Talati 2009). Our findings, which include

more detailed data provided by pharmaceutical companies and

data on additional dopamine agonists, however, indicate slightly

more pronounced effects compared to previous results (SMD of

0.34, 95% CI 0.23 to 0.44 versus SMD of 0.2, 95% CI 0.10 to

0.30; Talati 2009).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

This meta-analysis according to Cochrane criteria has been the first

to comprehensively assess efficacy and safety of dopamine agonist

treatment in an extended number of clinically relevant outcome

parameters. Meta-analysis results show that all dopamine agonists

except sumanirole are superior to placebo in the treatment of RLS.

Therefore, the use of dopamine agonists can be recommended for

the treatment of RLS. In the three studies with the active com-

parator levodopa, the dopamine agonists cabergoline, pergolide,

and pramipexole showed superiority over levodopa in some, but

not all outcomes.

The efficacy of three cabergoline and pergolide studies was the

highest but has to be weighed against the known side effects such

as fibrosis, especially cardiac valve fibrosis, which need to be moni-

tored regularly. The non-ergoline dopamine agonists pramipexole,

rotigotine, and ropinirole showed adequate efficacy. By inspecting

the forest plots, the number of dropouts due to adverse events and

the presence of adverse events were slightly higher in non-ergoline

dopamine agonists.

Implications for research

Additional studies are needed in order to enhance the robust-

ness of findings especially for those dopamine agonists (includ-

ing cabergoline, pergolide, lisuride, and sumanirole) which have

been investigated in only a few studies. Furthermore, there is a

lack of large scale studies comparing efficacious dopamine agonist

treatments directly against other dopamine agonists. Additionally,

dopamine agonist treatments need to be compared to other treat-

ment options like anticonvulsants and opioids. A major limitation

of the majority of previous studies is the lack of identification of

augmentation. Generally, long-term studies are needed in order

to evaluate sustained efficacy as well as safety, especially regarding

the development of augmentation over time.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Adler 2004

Methods Randomised controlled cross-over trial of ropinirole versus placebo

Drop outs/withdrawals: ITT analysis of 22 patients (6 men), premature discontinuations

in ropinirole (one in each period) and placebo (one in period 1)

Participants Included/analysed: 22/22

Demographics: 6 male, age 60 years

Diagnosis: RLS according to IRLSSG criteria and IRLS > 10

Setting: 1 site in the USA

Baseline: IRLS score of 25.0

Interventions Intervention: forced up-titration of ropinirole (twice daily) from 0.5 mg to 6 mg per day

in 3 weeks (lower doses if up-titration not tolerated), maintenance for 1 week

Control: placebo for 4 weeks

Washout between phases of 1 week

Outcomes Observation period: 2 weeks washout and 4 weeks each treatment period

Change of symptoms: IRLS

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ITT: intention-to-treat; IRLS: International Restless Legs Study Group Rating Scale;

AE: adverse event

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The project statistician created the ran-

domised treatment allocation schedule by

using a computer random number genera-

tor

Allocation concealment? Low risk Study drug was packaged for each patient

by the Mayo Clinic Pharmacy

Blinding?

All outcomes

Low risk Placebo tablets of the same size, shape,

colour, and taste as the ropinirole tablets

were provided by GlaxoSmithKline. The

investigators, clinical staff, and patients did

not know the treatment assignments until

after the data were analysed

Incomplete outcome data addressed?

All outcomes

Low risk Subjects who discontinued study drug pre-

maturely had outcomes measured at the

time of discontinuation and were included
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Adler 2004 (Continued)

in the analysis

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Allen 2004

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (29/30), premature discontinuations of 4 in ropinirole

group, 6 in placebo group

Participants Included/analysed: 32 (ropinirole) and 33 (placebo)/ 29 (ropinirole) and 30 (placebo)

Demographics: 26 male, age 55.4 (ropinirole) and 53.3 (placebo) years

Diagnosis: RLS according to IRLSSG criteria and IRLS ≥ 15, symptoms ≥ 15 nights/

last month and PLMS ≥ 5/H

Setting: 15 sites in USA

Baseline: PLMS-Index of 48.5 (ropinirole) and 35.7 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.25 to 4 mg in 8

weeks, maintenance for 4 weeks

Control: placebo for 12 weeks

Outcomes Observation period: ≥ 7 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Objective quality of sleep: SE, PLM-Index (TIB, using PSG)

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes CGI: Clinical Global Impressions; SE: sleep efficiency; PLMS-I: Periodic Limb Move-

ments in Sleep Index per hour of time in bed (TIB); MOS: Medical Outcomes Study

Sleep Scale with scales sleep problems index II and somnolence; RLS-QoL: RLS Quality

of Life Questionnaire

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The allocation schedule was generated in

blocks using the Sponsor’s Coding Memo

System

Allocation concealment? Low risk RAMOS assigned a randomisation number

and one container number
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Allen 2004 (Continued)

Blinding?

All outcomes

Low risk Tablets were identical in appearance and

packaged to be indistinguishable irrespec-

tive of treatment. Blinded status of study

team, site monitors, investigators and pa-

tients was maintained

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and LOCF method reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Axxonis 2005

Methods Randomised controlled parallel group trial of lisuride patches versus placebo

Dropouts/withdrawals: ITT (210)

Participants Included/analysed: 157 (lisuride) and 53 (placebo)/ 154 (lisuride) and 51 (placebo)

Demographics: 31.9% male, age 60.5 years

Diagnosis: RLS according to IRLSSG criteria and RLS Diagnostic Clinical Interview ≥

10, IRLS total score ≥ 15, RLS severity during rest ≥ 3

Setting: 25 sites in Germany and Austria

Baseline: IRLS score of 28.8 (lisuride) and 29 (placebo)

Interventions Intervention: fixed doses of lisuride patches (every 48 hours) in 3 arms: 2.5 mg, 5.0 mg,

10.0 mg, maintenance for 12 weeks

Control: fixed dose of placebo patches for 12 weeks

Outcomes Observation period: ≥ 7 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Subjective quality of sleep: RLS-6 satisfaction with sleep

Daytime tiredness: RLS-6 daytime tiredness

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The computer-based randomised treat-

ment period was double-blind

Allocation concealment? Low risk Each patient was provided with the respec-

tive patient kit according to his/her ran-

domisation number
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Axxonis 2005 (Continued)

Blinding?

All outcomes

Low risk The placebo and lisuride patches were iden-

tical in composition, size and colour with

the exception that placebo patches did

not contain lisuride. Every patient received

an identical number of active patches or

matched placebo patches of identical size.

[...] statistical Analysis Plan which was to

be finalized prior to unblinding of the ran-

domisation code

Incomplete outcome data addressed?

All outcomes

Low risk LOCF method used for incomplete out-

come data.

Free of selective reporting? Low risk All review specific outcomes reported after

request.

Free of other bias? Low risk Low indication of other bias.

Axxonis 2008

Methods Randomised controlled parallel group trial of lisuride patches versus ropinirole and

placebo

Dropouts/withdrawals: ITT (309)

Participants Included/analysed: both 152 (lisuride), 78 (ropinirole) and 79 (placebo)

Demographics: 26.2% male, age 58.6 years

Diagnosis: RLS according to IRLSSG criteria and RLS Diagnostic Clinical Interview >

10, IRLS total score ≥ 15, RLS severity during rest ≥ 3

Setting: 37 sites in Germany and Austria

Baseline: IRLS score of 28.8 (lisuride) and 29 (placebo)

Interventions Intervention: fixed doses of lisuride patches (every 48 hours) in 3 arms: 2.5 mg, 5.0 mg,

10.0 mg, maintenance for 12 weeks

Control: fixed dose of placebo patches for 12 weeks

Outcomes Observation period: ≥ 7 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Subjective quality of sleep: RLS-6

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

51Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Axxonis 2008 (Continued)

Adequate sequence generation? Low risk The computer-based randomised treat-

ment period was double-blind

Allocation concealment? Low risk A patient received the lowest available ran-

domisation number and was treated with

the corresponding batch of study medi-

cation throughout the double-blind treat-

ment period

Blinding?

All outcomes

Low risk Active drug and placebo, i.e. lisuride

patches and placebo patches as well as

ropinirole capsules and placebo capsules,

were identical in shape, size, and colour

with the exception that placebo patches

did not contain lisuride and placebo cap-

sules did not contain ropinirole. (2) Ac-

tive drug and placebo and their accompa-

nying packaging and labelling were identi-

cal in appearance. A detailed description of

the planned analysis was fixed in a Statisti-

cal Analysis Plan which was to be finalized

prior to unblinding of the randomisation

code

Incomplete outcome data addressed?

All outcomes

Low risk LOCF method used for incomplete out-

come data.

Free of selective reporting? Low risk All review specific outcomes reported after

request.

Free of other bias? Low risk Low indication of other bias.

Benes 2010

Methods Randomised controlled parallel-group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (171/60) with premature discontinuations of 54 (ropini-

role) and 29 (placebo)

Participants Included/ analysed: 199 (ropinirole) and 67 (placebo)/ 171 (ropinirole) and 60 (placebo)

Demographics: 27.3% (ropinirole) and 32.8% male, age 58.2 (ropinirole) and 59.5

(placebo) years

Setting: 62 centres in Germany

Baseline: IRLS of 28.5 (ropinirole) and 29.0 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.25 mg to 0.5 (1 week)

to 4 mg in 12 weeks

Control: placebo for 12 weeks
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Benes 2010 (Continued)

Outcomes Observation period: 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Daytime tiredness: MOS somnolence

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The allocation schedule was generated by

the sponsor´ s (GlaxoSmithKline

Germany) coding system. Investigators

were not aware of the block size used

Allocation concealment? Low risk Numbered boxes were distributed in as-

cending order.

Blinding?

All outcomes

Low risk Identical tablets for active and placebo

treatment; neither investigator nor patient

knew if treatment was active or placebo

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Outcomes changed in planning phase of

study, investigated and reported as in lastly

updated protocol

Free of other bias? Low risk Low indication of other bias.

BI 2006

Methods Randomised controlled cross-over trial of pramipexole versus levodopa

Dropouts/withdrawals: PP (39), with 6 (levodopa) and 3 (ppx) premature discontinua-

tions

Participants Included/analysed: 67/ 39

Demographics: 16 male, age: 56.9 years

Diagnosis: RLS according to IRLSSG criteria, symptom presence almost every day, PLMI

> 5

Setting: 6 Swiss centres including Basel, Bern, Lugano, Luzern, Zürich, Zurzach

Baseline: IRLS score of 21.1 (levodopa) and 20.8 (ppx), PLMI (actigraphy) of 21.1

(levodopa) and 21.5 (ppx)
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BI 2006 (Continued)

Interventions Intervention 1: flexible up-titration of pramipexole (once daily) from 0.25 to 0.75 mg

in 2 weeks, maintenance for 2 weeks

Intervention 2: flexible up-titration of levodopa-dual-release (once daily) from 100/25

mg to 300/75 mg for 2 weeks, maintenance for 2 weeks

Washout between phases of 2 weeks

Outcomes Observation period: 2 weeks run-in, 4 weeks each treatment period

Change of symptoms: IRLS, CGI responders

Objective quality of sleep: PLM-Index (using actigraphy)

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ppx: pramipexole

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomization schedule was provided by

BI Pharma GmbH & Co KG

Allocation concealment? Low risk Medication package with the lowest avail-

able number was allocated to the patient

Blinding?

All outcomes

Unclear risk Tablets were packaged in identical hard

gelatine capsules, the code was restricted to

authorised personnel, such as staff involved

in packaging of study medication. Blinding

of data analysts not reported

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported by BI on

request.

Free of selective reporting? Low risk Results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

BI 2008

Methods Randomised controlled parallel-group trial of pramipexole versus placebo

Dropouts/withdrawals: ITT (123/126/127) with premature exclusions of (18/15/11)

Participants Included/analysed: 132 (intervention A), 137 (intervention B), 132 (placebo) / 123

(intervention A), 126 (intervention B), 127 (placebo)

Demographics: 35 (A), 45 (B) and 52 (C) male, age 49.8 (A), 47.6 (B) and 49.6 (C)

years

Diagnosis: Idiopathic RLS according to IRLSSG criteria, IRLS > 15

Setting: 50 sites in the USA

Baseline: IRLS of 25 (both treatment groups) and 24.9 (placebo)
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BI 2008 (Continued)

Interventions Intervention A: fixed dose of pramipexole 0.25 mg (once daily) for 6 weeks

Intervention B: fixed up-titration of pramipexole (once daily) from 0.125 mg (1 week)

to 0.25 mg (once daily) for 5 weeks

Control C: placebo for 6 weeks

Outcomes Observation period: 6 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Insufficient information.

Allocation concealment? Low risk Assigning the next available medication kit

by lowest kit number

Blinding?

All outcomes

Low risk Each placebo tablet matched the corre-

sponding pramipexole tablet by size and

shape; both patient and investigator were

blinded

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Outcomes reported by pharmaceutical

company after request as prespecified

Free of other bias? Low risk Low indication of other bias.

BI 2009

Methods Randomised controlled parallel group trial of pramipexole verus placebo

Dropouts/withdrawals: Analysis with LOCF (166/163) with premature discontinuations

of 35 (pramipexole) and 60 (placebo)

Participants Included/ analysed for primary endpoint: 166 (pramipexole) and 163 (placebo)/ 162

(pramipexole) and 159 (placebo)

Demographics: 38.2% (pramipexole) and 52.3% male, age 57.9 (ropinirole) and 55.8

(placebo) years

Setting: 42 centres in 9 European countries

Baseline: IRLS of 23.9 (pramipexole) and 23.5 (placebo)

55Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



BI 2009 (Continued)

Interventions Intervention: flexible up-titration of pramipexole (once daily) from 0.125 mg to 0.75

mg in 4 weeks and further 26 weeks

Control: placebo for 12 weeks and further 26 weeks

Outcomes Observation period: 26 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Daytime tiredness: RLS-6 daytime tiredness

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomisation code provided by BI

Pharma GmbH & Co. KG, the commer-

cial program PMX CTM Release 3.3.0,

Propack Data GmbH, was used to generate

the code listing

Allocation concealment? Low risk Patients were assigned the lowest available

medication number available

Blinding?

All outcomes

Low risk Both patients and investigators were

blinded as to the treatment allocation, per-

sons involved had no access to the treat-

ment allocation schedule

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Outcomes reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Bogan 2006

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (187/193) with premature discontinuations of 23 in ropini-

role and 26 in placebo

Participants Included/analysed: 187 (ropinirole) and 194 (placebo)/187 (ropinirole) and 193

(placebo)

Demographics: 78 (ropinirole) and 70 (placebo) male, age 52.2 (ropinirole) and 52.4

(placebo)

Diagnosis: RLS according to IRLSSG criteria and IRLS ≥ 15, symptoms ≥ 15 nights/

56Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bogan 2006 (Continued)

previous month

Setting: 47 sites in USA

Baseline: IRLS score of 22.0 (ropinirole) and 21.6 (placebo), PLM-I (actigraphy) of 39.8

(ropinirole) and 32.8 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.25 to 4 mg in 10

weeks, maintenance for 2 weeks

Control: placebo for 12 weeks

Outcomes Observation period: ≥ 7 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Objective sleep quality: PLM-Index (using actigraphy)

Subjective sleep quality: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes PLM-Index per time in bed (TIB)

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomised using sponsor’s coding memo

system.

Allocation concealment? Low risk Two bottles of study medication were dis-

tributed.

Blinding?

All outcomes

Low risk Study tablets and their packaging were

identical in appearance, a blinded central

reader was used for PSG. Patients, inves-

tigators and site monitors were kept blind

during whole study

Incomplete outcome data addressed?

All outcomes

Low risk All drop outs and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.
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Earley 1998

Methods Randomised controlled parallel group trial of pergolide versus placebo

Dropouts/withdrawals: ITT (15) with missing post data of 1 patient

Participants Included/analysed: 16/15

Demographics: 3 (pergolide) and 5 (placebo) male, age 62.5 (pergolide) and 56.5

(placebo) years

Diagnosis: RLS according to IRLSSG criteria and PLMS > 15/h

Setting: 1 centre in the USA

Baseline: PLMS-I (TST) 48.9 (pergolide) and 48.7 (placebo)

Interventions Intervention: flexible up-titration of pergolide (twice daily) from 0.1 mg to 0.65 mg per

day in 2 weeks, maintenance for 5 days

Control: placebo for 18 days

Outcomes Observation period: 4 days washout, 18 days treatment

Quality of sleep: SE, PLMS-Index (using PSG)

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Randomly generated schedule.

Allocation concealment? Low risk Two separate packets containing the maxi-

mum number of capsules

Blinding?

All outcomes

Low risk Implementation of identical capsules, the

investigator (R.P.A.) was blinded to any

dose adjustments or reports of adverse re-

actions

Incomplete outcome data addressed?

All outcomes

Low risk Description of invalid data of 1 patient

(placebo) present.

Free of selective reporting? Low risk Results reported as prespecified, results of

placebo-group only in graph

Free of other bias? Low risk Low indication of other bias.
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Ferini-Strambi 2008

Methods Randomised controlled parallel group trial of pramipexole (ppx) versus placebo

Dropouts/withdrawals: ITT (178/179) with dropouts of 27 (ppx) and 52 (placebo)

Participants Included/analysed:182 (ppx) and 187 (placebo)/ 178 (ppx) and 179 (placebo)

Demographics: 50 (ppx) and 68 (placebo) male, age 56.3 (ppx) and 56.9 (placebo) years

Diagnosis: RLS according to IRLSSG criteria and RLS symptoms present at least 2 to

3 days per week during the last 3 months prior to baseline; IRLS total score > 15 at

baseline

Setting: 49 sites in Europe

Baseline: IRLS score of 24.2 (ppx) and 24.6 (placebo)

Interventions Intervention: flexible up-titration of pramipexole (once daily) from 0.125 mg to 0.75

mg in 4 weeks, maintenance for 8 weeks

Control: placebo for 12 weeks

Outcomes Observation period: 2 weeks washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ppx: pramipexole; PGI: Patient Global Impressions

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Clin-Pro/LBL Version 5.2 release 1 soft-

ware (Clinical Systems, Inc.)

Allocation concealment? Low risk Patients were assigned to the lowest medi-

cation number available

Blinding?

All outcomes

Low risk Patients, investigators, and study site per-

sonnel were blinded to treatment identity

without access to randomisation schedule

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified with ad-

ditional report of RLS-6 scales 4-6 on re-

quest

Free of other bias? Low risk Low indication of other bias.
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Garcia-Borreguero 2007

Methods Randomised controlled parallel group trial of sumanirole versus placebo

Dropouts/withdrawals: ITT (56/49/59/54 for sumanirole doses of 0.5, 1.0, 2.0, 4.0 mg

and 52 for placebo) with premature discontinuations of 8/9/10/7 (in sumanirole doses)

and 10 (placebo) and PP analysis for IRLS (40/39/44/35 for sumanirole doses and 38

for placebo)

Participants Included/analysed: both as ITT: 56/49/59/54 (sumanirole) and 52 (placebo); PP: 40/

39/44/35 (sumanirole) and 38 (placebo)

Demographics: 25/30/18/13 (sumanirole) and 22 (placebo) male, age 52.9 (placebo) to

55.4 years (4 mg sumanirole)

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 20 and RLS-6 scale ≥4 in ≥12

weeks and PLMS ≥11/h

Setting: 48 sites in the USA, Canada, Spain, Germany, Italy, UK

Baseline: IRLS score of 25.4, 24.7, 26.1 and 26.5 (ascending sumanirole groups) and

25.2 (placebo), PLMS-I of 39.9, 53.8, 39.2, 33.8 (ascending sumanirole groups) and

33.4 (placebo)

Interventions Intervention: fixed up-titration of sumanirole (once daily) to arms of 0.5 mg, 1 mg, 2

mg and 4 mg in 5 weeks, maintenance for 3 weeks

Control: placebo for 8 weeks

Outcomes Observation period: 8 weeks treatment

Change of symptoms: IRLS (PP population), CGI responders

Objective quality of sleep: SE, PLMS-Index (using PSG)

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Insufficient information

Allocation concealment? Unclear risk Insufficient information

Blinding?

All outcomes

Unclear risk Insufficient information

Incomplete outcome data addressed?

All outcomes

Unclear risk Insufficient information

Free of selective reporting? Unclear risk Results reported as prespecified in methods

section without report of CGI-S and ESS.

Additionally, sleep efficiency and sleep la-

tency were described

Free of other bias? Unclear risk Insufficient information

60Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



GSK 2005

Methods Randomised controlled parallel-group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (37/17) with premature discontinuations of 8 (ropinirole)

and 4 (placebo)

Participants Included/ analysed: both 37 (ropinirole) and 17 (placebo)

Demographics: 10 (ropinirole) and 4 (placebo) male, age 50.9 (ropinirole) and 56.2

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS total score ≥ 15, RLS symptoms ≥

15 nights/ per month

Setting: 11 centres in the USA

Baseline: IRLS score of 26.0 (ropinirole) and 27.4 (placebo)

Interventions Intervention: forced up-titration of ropinirole (once daily) from 0.25 mg to 4 mg in 7

weeks

Control: placebo for 7 weeks

Outcomes Observation period: ≤ 7 days washout, 7 weeks treatment

Change of symptoms: IRLS

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk A randomisation schedule was prepared

prior to the start of the study by Clinical

Pharmacology Statistics and Data Sciences

(CPSDS), GlaxoSmithKline, Harlow, UK.

Patients were assigned to study treatment in

accordance with the randomisation sched-

ule

Allocation concealment? Low risk RAMOS assigned a randomisation number

and two container numbers

Blinding?

All outcomes

Low risk Active ropinirole and placebo tablets were

identical in appearance and packaging to

maintain the double-blind nature of the

study. The blinded status of the site mon-

itors, investigators, and patient was thus

maintained at all times

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.
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GSK 2005 (Continued)

Free of other bias? Unclear risk Population size was based on feasibility.

GSK 2006

Methods Randomised controlled parallel-group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (154/149) with premature discontinuations of 48 in ropini-

role and 37 in placebo

Participants Included/analysed: 158 (ropinirole) and 151 (placebo)/ 154 (ropinirole) and 149

(placebo)

Demographics: 45 (ropinirole) and 37 (placebo) male, age 56.2 (ropinirole) and 56.8

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, RLS symptoms ≥ 15 nights/ previous

four weeks, which were considered to be moderate/severe

Setting: 60 centres in the UK

Baseline: IRLS score of 23.5 in both groups, PLMI (actigraphy) of 19.93 (ropinirole)

and 22.67 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.25 (2 days) to 0.5

mg (5 days) and finally to 4 mg in 11 weeks

Control: placebo for 12 weeks

Outcomes Obsevation period: 12 weeks treatment

Change of symptoms: CGI responders, PGI responders

Objective sleep quality: PLM-Index (“time down during night”, using actigraphy)

Subjective sleep quality: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The randomisation was produced using

GSK internal software.

Allocation concealment? Low risk Bottles were uniquely numbered accord-

ing to the randomisation schedule. Patients

were not aware which treatment these num-

bers applied to and neither were the physi-

cians

Blinding?

All outcomes

Low risk See above.
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GSK 2006 (Continued)

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

GSK 2007

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (187/195) with premature discontinuations of 34 (ropini-

role) and 35 (placebo)

Participants Included/analysed: 189 (ropinirole) and 195 (placebo)/187 (ropinirole) and 195

(placebo)

Demographics: 66 (ropinirole) and 63 (placebo) male, age 52.1 (ropinirole) years and

52.3 (placebo) years

Diagnosis: RLS according to IRLSSG criteria and the RLS Diagnostic Clinical Interview,

IRLS total score ≥ 15

Setting: 57 centres in the USA and 8 centres in Canada

Baseline: IRLS score of 25.2 (ropinirole) and 25.3 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.5 mg to 6 mg in 12

weeks

Control: placebo for 12 weeks

Outcomes Observation period: ≥ 7 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The randomisation was created in the GSK

RANDALL system.

Allocation concealment? Low risk Investigators... obtain a randomisation

number.

Blinding?

All outcomes

Low risk The blinded status of the study team, site

monitors, investigators, and patient main-

tained at all times
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GSK 2007 (Continued)

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

GSK 2008

Methods Randomised controlled parallel-group trial of ropinirole-CR versus placebo

Dropouts/withdrawals: ITT (19/18) with premature discontinuations of 3 in ropinirole-

CR and 5 in placebo

Participants Included/analysed: 20 (ropinirole) and 19 (placebo)/19 (ropinirole) and 18 (placebo)

Demographics: 4 (ropinirole) and 2 (placebo) male, age 50.9 (ropinirole) and 49.8

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, PLMAI ≥ 5, sleep efficiency < 85% or

latency > 20 minutes, RLS symptoms present ≥ 20 evenings or nights/ previous month,

IRLS score ≥ 20

Setting: 18 study sites in the United States

Baseline: IRLS score of 27.3 (ropinirole) and 26.5 (placebo), PLMI (TIB) of 50.2 (ropini-

role) and 41.2 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.5 mg to 6 mg in 12

weeks

Control: placebo for 12 weeks

Outcomes Observation period: 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Objective quality of sleep: SE, PLM-Index (TIB, using PSG)

Subjective sleep quality: VAS (0-10 = excellent)

Daytime tiredness: MOS somnolence

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes PLMAI: Periodic Limb Movement Arousal Index per TIB

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The randomization schedule was generated

in GSK RANDALL system

Allocation concealment? Low risk RAMOS (Registration and Medication

Ordering System) was used to manage the

randomisation of the patients and the or-

dering, dispensing and tracking of study

medication. The study coordinator ob-
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GSK 2008 (Continued)

tained a bottle number from RAMOS and

ensured that the bottle dispensed to the

subject was the correct bottle.

Blinding?

All outcomes

Low risk The blinded status of study was maintained

at all times for the study team (includ-

ing statistician), site monitors, subjects, in-

vestigators and polysomnography technol-

ogists.

Once all subjects had completed the study,

all data were in-house and all queries re-

solved; the protocol violators were deter-

mined and the database frozen, the study

was then unblinded

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk All endpoints were investigated as pre-

sented in protocol. However, primary end-

points were changed from PLMAI and

sleep latency and several secondary out-

comes in the study protocol to the primary

endpoint PLMI and several secondary out-

comes in the online publication of the phar-

maceutical company

Free of other bias? Low risk The study was abandoned prematurely af-

ter 39 subjects were randomised for admin-

istrative reasons unrelated to safety or effi-

cacy

GSK 2009

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (196/205) with premature discontinuations of 76 (ropini-

role) and 59 (placebo)

Participants Included/analysed: 197 (ropinirole) and 207 (placebo)/196 (ropinirole) and 205

(placebo)

Demographics: 37.2% (ropinirole) and 36.6% male, age 56.5 (ropinirole) and 56.1

(placebo) years

Setting: 35 centres in 9 European countries and Australia

Baseline: IRLS of 27.7 (ropinirole) and 27.5 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.25 mg to 2.0 mg in

12 weeks and further 26 weeks

Control: placebo for 12 weeks and further 26 weeks
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GSK 2009 (Continued)

Outcomes Observation period: 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk The randomisation schedule was generated

in GSK RANDALL system

Allocation concealment? Low risk RAMOS was used to mange the randomi-

sation of the patients and the ordering,

dispensing and tracking of study medica-

tion. Investigators phoned into RAMOS at

screening to register the subject and again

at baseline to obtain a randomisation num-

ber. Each patient was assigned to a subject

number and randomisation number. The

study coordinator obtained a bottle num-

ber from RAMOS and ensured that the

bottle dispensed to the subject was the cor-

rect bottle

Blinding?

All outcomes

Low risk The blinded status of the study was main-

tained at all times for the study team (in-

cluding statistician), site monitors, sub-

jects, and investigators. Once all subjects

had completed the study, all data were in-

house and all queries resolved; the protocol

violators were determined and the database

frozen, the study was then unblinded

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.
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Hening 2010

Methods Randomised controlled parallel-group trial of rotigotine versus placebo

Dropouts/withdrawals: ITT (99/101/99/106 (rotigotine groups in ascending order) and

100 (placebo)) with dropouts of 23/47/36/46 (rotigotine) and 33 (placebo)

Participants Included/analysed: 99/101/99/106 (rotigotine) and 100 (placebo)/99/101/99/106

(rotigotine) and 100 (placebo)

Demographics: 35.5% (2 mg rotigotine) to 43% (placebo) male, age ranging from 51.3

(3 mg rotigotine) to 52.9 (0.5 mg rotigotine) years

Diagnosis: RLS according to IRLSSG criteria, IRLS total score ≥ 15, CGI-S ≥ 4

Setting: 63 sites in the USA

Baseline: IRLS score of 23.5, 23.1, 23.2, 23.6 (ascending rotigotine groups) and 23.5

(placebo)

Interventions Intervention: fixed doses of rotigotine (once daily, up-titrated in 4 weeks) in 4 arms of

1.125 mg, 2.25 mg, 4.5 mg and 6.75 mg, maintenance for 6 months

Control: placebo patches for 7 months

Outcomes Observation period: 1 week washout, 7 months treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Subjective quality of sleep: MOS sleep problems index II, additionally RLS-6 satisfaction

with sleep

Daytime tiredness: MOS somnolence, additionally RLS-6 daytime tiredness

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomization was performed in blocks by

the sponsor based on a computer-generated

randomisation list

Allocation concealment? Low risk To enrol a subject, the investigator must

call the Interactive Voice Response System

(IVRS). To randomise a subject, the investi-

gator had to call the IVRS and provide brief

details of the subject to be randomised. The

IVRS automatically informed the investi-

gator of the subjects randomisation num-

ber. The IVRS allocated kit numbers to the

subject based on the randomisation num-

ber during the course of the trial

Blinding?

All outcomes

Low risk Subjects and investigators were blinded as

to trial medication and dose. Subjects were

randomised to receive placebo or rotig-

otine. Rotigotine and placebo-matched
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Hening 2010 (Continued)

patches and their accompanying packaging

were identical in appearance. A detailed de-

scription was described in a Statistical Anal-

ysis Plan which was finalized prior to un-

blinding of the randomisation code

Incomplete outcome data addressed?

All outcomes

Low risk Numbers of patients in groups and drop-

outs were given by monitoring company

Free of selective reporting? Low risk All relevant results reported by monitoring

company after request

Free of other bias? Low risk Low indication of other bias.

Inoue 2010

Methods Randomised controlled parallel group trial of pramipexole verus placebo

Dropouts/withdrawals: ITT analysis (20/21), with premature discontinuations of 4

(placebo)

Participants Included/analysed: 20 (ppx) and 21 (placebo)

Demographics: 45% (ppx) and 52% (placebo) male, 48.7 (ppx) and 62.3 (placebo) years

Diagnosis: RLS according to IRLSSG criteria, PLMI ≥ 5/hour, RLSRS > 15, symptoms

≥ once a week/ previous month

Setting: Yoyogi Somnological Clinic and other 7 hospitals in Japan

Baseline: IRLS of 23.4 (ppx) and 25.1 (placebo) and PLMS-I of 25.8 (ppx) and 46.1

(placebo)

Interventions Intervention: forced up-titration of pramipexole (once daily) from 0.125 mg to 0.75 mg

as tolerated in 3 weeks, maintenance for 3 weeks

Control: placebo for 6 weeks

Outcomes Observation period: 14 days washout, 6 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Objective sleep quality: SE, PLMS-Index (using PSG)

Subjective quality of sleep: PSQI

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ppx: pramipexole; PSQI: Pittsburgh Sleep Quality Index

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Randomisation code present.
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Inoue 2010 (Continued)

Allocation concealment? Low risk A randomised treatment number was allo-

cated in ascending numerical order. Corre-

sponding coded medication packages were

provided by Nippon BI

Blinding?

All outcomes

Low risk No persons who were directly involved in

the planning or analysis of the trial were

granted access to the randomisation sched-

ule

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Results reported as prespecified in the study

protocol. Additionally, data were reported

in the online publication of the pharma-

ceutical company for parameters not pre-

specified in the study protocol such as

polysomnography data, SIT, PSQI, ESS,

CGI and PGI

Free of other bias? Low risk Low indication of other bias.

Kushida 2008

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/ withdrawals: ITT (175/184) with premature discontinuations of 24 (ropini-

role) and 25 (placebo)

Participants Included/analysed: 176 (ropinirole) and 187 (placebo)/175 (ropinirole) and 184

(placebo)

Demographics: 67 (ropinirole) and 78 (placebo) male, age 51.4 (ropinirole) and 50.4

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 20, Insomnia Severity Index ≥

15, symptom onset after 5 pm, RLS symptoms ≥ 15 nights/ previous month

Setting: 47 centres in the USA

Baseline: IRLS score of 26.0 (both groups) PLMI (of “time down during night”, actig-

raphy)

Interventions Intervention: flexible up-titration of ropinirole (twice daily) from 0.5 to 6.0 mg in 12

weeks

Control: placebo for 12 weeks

Outcomes Observation period: 10 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Objective quality of sleep: PLM-Index (using actigraphy)

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence
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Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Insufficient information

Allocation concealment? Low risk Subjects will be assigned to one of the

two treatment arms in accordance with

the randomisation schedule and randomi-

sation number

Blinding?

All outcomes

Low risk The blinded status of the study team, site

monitors, investigators and subjects will be

maintained at all times

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Results reported as prespecified with addi-

tional information for PGI, CGI and IRLS

data by pharmaceutical publication and re-

quested information of GSK

Free of other bias? Low risk Low indication of other bias.

Montagna 2010

Methods Randomised controlled parallel group trial of pramipexole versus placebo

Dropouts/withdrawals: ITT (404) and exclusion of 1 patient not having received at least

1 dose of drug

Participants Included/analysed: 203 (ppx) and 200 (placebo)

Demographics: 33% and 27% male, age 55.0 (ppx) and 56.1 (placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS > 15, rating of item 10 > 2, BDI

total ≤ 28

Setting: 52 sites in 8 European countries and Korea

Baseline: IRLS score of 25.9 (ppx) and 25.8 (placebo)

Interventions Intervention: flexible up-titration of pramipexole (once daily) from 0.125 mg to 0.75

mg in 4 weeks, maintenance for 8 weeks

Control: placebo for 12 weeks
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Outcomes Observation period: 2 weeks washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Subjective quality of sleep: RLS-6 satisfaction with sleep

Daytime tiredness: RLS-6 daytime tiredness

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ppx: pramipexole

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomisation code was provided by BI

Pharmaceuticals, Inc., USA, using Clin-

Pro/LBL Version 5.2 release 1 software

Allocation concealment? Low risk Coded medication packages provided by

BI and assigned lowest available treatment

number at the site to each patient

Blinding?

All outcomes

Low risk Patients, investigators, and study site per-

sonnel were blinded to treatment identity

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified with ad-

ditional PGI and IRLS data

Free of other bias? Low risk Low indication of bias.

Montplaisir 1999

Methods Randomised controlled cross-over trial of pramipexole versus placebo

Dropouts/withdrawals: PP (10) and exclusion of 1 patient due to scheduling problems

Participants Included/analysed: 11/10

Demographics: 5 male, age 49.3 years

Diagnosis: RLS according to IRLSSG criteria, disturbed sleep onset, symptoms for 3

nights/week ≥ 1 year and PLMS ≥ 10/H

Setting: 1 site in Canada

Baseline: PLMS-I (TST) of 77.1 in all 10 patients

Interventions Intervention: flexible up-titration of pramipexole (once daily) from 0.375 mg, 0.75 mg

to 1.5 mg in 2 weeks, maintenance for 2 weeks

Control: placebo for 4 weeks

Washout in between phases of 2 weeks
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Outcomes Observation period: 2 weeks washout, 4 weeks each treatment period

Objective quality of sleep: PLMS-Index (using PSG)

Safety: number of withdrawals due to AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Allocation generated electronically by the

department responsible for packaging new

investigational drugs

Allocation concealment? Low risk Allocation concealed by coded packaging

and papers.

Blinding?

All outcomes

Low risk Pramipexole tablets and identical look-

ing placebo tablets, patients, investigators,

sleep specialist and sponsor were all blinded

to treatment sequence

Incomplete outcome data addressed?

All outcomes

Low risk Dropout of one patient before treatment

start reported and explained

Free of selective reporting? Low risk Results reported as prespecified without

data report for non significant sleep data

Free of other bias? Low risk Low indication of bias.

Oertel 2006

Methods Randomised controlled parallel group trial of cabergoline versus placebo

Dropouts/ withdrawals: PP (20/20) with premature discontinuations of 3 patients in the

cabergoline group

Participants Included/analysed: 43/ 40

Demographics: 6 (cabergoline) and 5 (placebo) male, age 57.3 (cabergoline) and 55.5

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 10, RLS-6 “severity at night” ≥

4 and PLMS-AI > 5

Setting: 7 German centres

Baseline: IRLS score of 31.2 (cabergoline) and 31.8 (placebo), PLMS-I (TST) 52.3

(cabergoline) and 61.7 (placebo)
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Interventions Intervention: fixed up-titration of cabergoline (once daily) from 0.5 mg to 2.0 mg in 2

weeks, maintenance for 3 weeks

Control: placebo for 5 weeks

Outcomes Observation period: 5 half lives washout, 5 weeks treatment

Change of symptoms: IRLS, CGI responders

Objective quality of sleep: SE, PLMS-Index (using PSG)

Subjective quality of sleep: RLS-6 satisfaction with sleep

Daytime tiredness: RLS-6 daytime tiredness

Quality of life: QoL-RLS

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomisation performed at sponsor’s sta-

tistical department before patient enrol-

ment

Allocation concealment? Low risk Numbered boxes, patients assigned by the

investigators to one of the two treatments

after the medication numbers in ascending

order

Blinding?

All outcomes

Low risk Visually identical placebo tablets, blind-

ing was not broken before the total trial

database had been locked

Incomplete outcome data addressed?

All outcomes

Low risk 3 patients dropped out due to intolerable

AEs in cabergoline group

Free of selective reporting? Low risk All results reported as prespecified with no

report of CGI-therapeutic effect and side

effects in results section as prespecified in

methods section

Free of other bias? Low risk Low indication of other bias.

Oertel 2007

Methods Randomised controlled parallel group trial of pramipexole versus placebo

Dropouts/withdrawals: ITT (224/114) with premature discontinuations of 12 (ppx) and

8 (placebo)
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Participants Included/analysed: 230 (ppx) and 115 (placebo)/224 (ppx) and 114 (placebo)

Demographics: 80 (ppx) and 36 (placebo) male, age 55.4 (ppx) and 55.8 (placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS > 15, symptoms for 2 to 3 days per

week/ past 3 months

Setting: 37 sites in 5 European countries

Baseline: IRLS score of 24.7 (ppx) and 24.9 (placebo)

Interventions Intervention: flexible up-titration of pramipexole (once daily) from 0.125 mg, 0.25 mg,

0.5 mg to 0.75 mg in 4 weeks, maintenance for 2 weeks

Control: placebo for 6 weeks

Outcomes Observation period: 2 weeks washout, 6 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Subjective quality of sleep: VAS (0-10 = very dissatisfied with sleep)

Daytime tiredness: IRLS item 5

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomisation code provided by BI

Pharma GmbH & Co KG, Medical Data

Services, using the commercial programme

ClinPro/LBL version 5.2 release 1

Allocation concealment? Low risk Coded medication packages were provided

by BI GmbH & Co KG, a randomised

treatment number was allocated in ascend-

ing numerical order

Blinding?

All outcomes

Low risk Tablets were identical in size, colour, shape

and appearance. No person directly in-

volved in the planning or analysis, neither

patient nor investigator was granted access

to the randomisation schedule

Incomplete outcome data addressed?

All outcomes

Low risk Drop outs and reasons reported.

Free of selective reporting? Low risk Results reported as prespecified. Addition-

ally, SF-36 and ESS were reported in online

publication of the pharmaceutical com-

pany

Free of other bias? Low risk Low indication of other bias.
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Oertel 2008

Methods Randomised controlled parallel group trial of rotigotine versus placebo

Dropouts/withdrawals: ITT (50/64/49/64/53 (rotigotine doses) and 53 (placebo)) with

premature discontinuations of 5/5/1/7/5 (rotigotine doses) and 8 (placebo) patients

Participants Included/analysed: 52/64/49/65/56 (rotigotine doses) and 55 (placebo)/ 50/64/49/64/

53 (rotigotine doses) and 53 (placebo)

Demographics: 26% (1.125 mg cabergoline) to 42.9% (2.25 mg rotigotine) male, age

57.3 (1 mg rotigotine) to 59.9 years (4 mg rotigotine)

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 15

Setting: 34 hospital outpatient units, sleep centres or private practices of neurologists in

Austria, Germany, Spain

Baseline: IRLS score of 27.4 (3 mg rotigotine) to 28.2 (4 mg rotigotine)

Interventions Intervention: fixed doses of rotigotine patches (once daily, partly up-titrated in up to 2

weeks) in 6 arms: 1.125 mg, 2.25 mg, 4.5 mg, 6.75 mg and 9 mg, maintenance for 4

weeks

Control: fixed dose of placebo patches for 6 weeks

Outcomes Observation period: 4 weeks washout for DAs, otherwise 1 week washout, 6 weeks

treatment

Change of symptoms: IRLS, CGI responders

Subjective quality of sleep: RLS-6 satisfaction with sleep

Daytime tiredness: RLS-6 daytime tiredness

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomization by the sponsor’s biomet-

rical department using the procedure

“PLAN” from the SAS statistical package,

Version 8.2

Allocation concealment? Low risk Medication numbers in ascending order.

Blinding?

All outcomes

Low risk Placebo and rotigotine patches were iden-

tical in composition, size and colour. All

placebo and active rotigotine patches and

their accompanying packaging were iden-

tical in appearance. Each subject received

an identical number of active patches or

matched placebo patches of identical size

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.
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Free of selective reporting? Low risk All results were reported as prespecified.

CGI therapeutic effect was not reported as

described in methods section of the online

publication of the pharmaceutical com-

pany and in the publication

Free of other bias? Low risk Low indication of other bias.

Oertel 2010

Methods Randomised controlled parallel-group trial of rotigotine versus placebo

Dropouts/withdrawals: ITT (46/21) with dropouts of 5 (rotigotine) and 1 (placebo)

Participants Included/analysed: both 46 (rotigotine) and 21 (placebo)

Demographics: 11 (rotigotine) and 7 (placebo) male, age 60.8 (rotigotine) and 55.2

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS total score ≥ 15, CGI Item-S ≥ 4,

PLMI (time in bed) ≥ 15

Setting: 11 sites in 5 European countries

Baseline: IRLS score of 26.3 (rotigotine) and 25.4 (placebo)

Interventions Intervention: flexible up-titration of rotigotine (once daily) from 2.25 mg, 4.5 mg to

6.75 mg in 3 weeks (± 3 days), maintenance for 4 weeks

Control: placebo patches for 7 weeks

Outcomes Observation period: 7 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Objective quality of sleep: SE, PLMS-Index (using PSG)

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomization and patch supply were per-

formed by the study sponsor and managed

by an interactive voice response telephone

system based on a computer-generated ran-

domisation list stratified by site in blocks

of 6

Allocation concealment? Low risk See above.

76Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Oertel 2010 (Continued)

Blinding?

All outcomes

Low risk Rotigotine and placebo patches were iden-

tical in size and appearance. Participants,

investigators and polysomnography raters

were blinded to the treatment assignment

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Results reported as prespecified in the study

protocol and methods section. Addition-

ally, polysomnography data, the RLS-6

scales, the MOS, ESS, ASRS, CGI 2 and

3, RLS-QoL and ratings of depression and

tolerability were implemented

Free of other bias? Low risk Low indication of other bias.

Partinen 2006

Methods Randomised controlled parallel group trial of pramipexole versus placebo

Dropouts/withdrawals: ITT (21/22/22/21 (ppx) and 21 (placebo)) with premature dis-

continuations of 1 patient in the pramipexole group and 1 patient in the placebo group

Participants Included/analysed: 109/107

Demographics: 28 male, age 56.2 years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 15, weekly symptoms = 3 months

and PLMS ≥ 5/h

Setting: 1 research centre in Finland

Baseline: IRLS score of 22.4, 23.0, 23.6 and 21.7 (ascending ppx groups) and 22.9

(placebo); PLMS-I (TST) 22.3, 29.4, 24.75, 29.68 (ppx groups) and 42.85 (placebo)

Interventions Intervention: fixed doses of pramipexole (once daily, partly up-titrated) in 4 arms of

0.125 mg, 0.25 mg, 0.5 mg and 0.75 mg for 3 weeks

Control: placebo for 3 weeks

Outcomes Observation period: 1 week washout of RLS medication, 3 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Objective quality of sleep: SE, PLMS-Index (using PSG)

Subjective quality of sleep: SSQ (1-10 = excellent sleep quality)

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ppx: pramipexole; SSQ: subjective sleep quality scale - VAS

Risk of bias

Bias Authors’ judgement Support for judgement
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Adequate sequence generation? Low risk Randomisation code provided by BI

Pharma GmbH & Co KG, Medical Data

Services, using the commercial programme

ClinPro/LBL version 5.2 release 1

Allocation concealment? Low risk Coded medication packages were provided

by BI GmbH & Co KG, a randomised

treatment number was allocated in ascend-

ing numerical order

Blinding?

All outcomes

Low risk Tablets were identical in size, colour, shape

and appearance. No person directly in-

volved in the planning or analysis, neither

patient nor investigator was granted access

to the randomisation schedule

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Pieta 1998

Methods Randomised controlled cross-over trial of pergolide versus placebo

Dropouts/withdrawals: PP (8) with dropouts of 6

Participants Included/analysed: 14/8

Demographics: 3 male, age 42.5 years

Diagnosis: Patients on chronic haemodialysis, continuous peritoneal dialysis and symp-

toms of restless legs

Setting: 2 university hospitals in Canada

Baseline: none; severe secondary RLS

Interventions Intervention: fixed up-titration of pergolide (once daily) from 0.05 mg to 0.25 mg in 8

nights, maintenance 2 nights

Control: placebo for 10 nights

Washout between phases of 1 week

Outcomes Observation period: 3 days washout before trial, 10 days each treatment period

Objective quality of sleep: SE, PLMS-Index (using PSG)

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias
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Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Insufficient information

Allocation concealment? Unclear risk Insufficient information

Blinding?

All outcomes

Low risk Leg movements were counted separately by

blinded scorers and scored for association

with arousals

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk Results described as prespecified and data

partly reported.

Free of other bias? Low risk Low indication of other bias.

Staedt 1997

Methods Randomised active controlled cross-over trial of levodopa versus pergolide

Dropouts/ withdrawals: ITT (11), no premature discontinuations

Participants Included/ analysed: 11

Demographics: 6 male, age 57.6 years

Diagnosis: patients with a history of restlessness and paraesthesias at night and/or day

Setting: 1 centre in Germany

Baseline: PLMS-disturbed time of sleep 164 ± 80.4 min

Interventions Intervention 1: flexible up-titration of single dose levodopa/benserazide from 250 mg to

500 mg in 16 days

Intervention 2: flexible up-titration of single dose pergolide from 0.125 mg to 0.25 mg

in 16 days

Washout of 24 hours between treatment periods

Outcomes Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Insufficient information

Allocation concealment? Low risk Medication concealed in capsules for dou-

ble-blind administration
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Blinding?

All outcomes

Unclear risk Insufficient information, not mentioned if

research staff was blinded

Incomplete outcome data addressed?

All outcomes

Low risk No incomplete outcome data.

Free of selective reporting? Low risk All results reported as prespecified, addi-

tional sleep data reported

Free of other bias? Low risk Low indication of other bias.

Stiasny-Kolster 2004a

Methods Randomised controlled parallel group trial of cabergoline versus placebo

Dropouts/withdrawals: ITT (84) with 6 premature discontinuations in the cabergoline

group

Participants Included/analysed: 85/ 84

Demographics: 29.4% male, age 56.1 years

Diagnosis: RLS according to IRLSSG criteria, RLS-6 “severity at night” ≥ 4

Setting: 10 German centres

Baseline: IRLS score of 27.2, 25.2 and 27.7 (ascending cabergoline groups) and 26.0

(placebo)

Interventions Intervention: fixed up-titration of cabergoline (once daily) from 0.5 to 1.0 mg (3 days),

to 1.5 mg and to 2.0 mg (4 and 7 days) in 2 weeks, 3 weeks maintenance

Control: placebo for 5 weeks

Outcomes Observation period: 1 to 2 (for levodopa) weeks washout, 5 weeks treatment

Change of symptoms: IRLS

Subjective quality of sleep: RLS-6 satisfaction with sleep

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomization was performed [...] cen-

trally with a computer program

Allocation concealment? Low risk Patients assigned to one of the available

medication numbers in ascending order,

numbered containers dispensed
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Blinding?

All outcomes

Low risk Visually identical placebo tablets, study

blind was not broken before the total

database of the trial had been frozen

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts before and during trial and rea-

sons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Stiasny-Kolster 2004b

Methods Randomised controlled parallel group trial of rotigotine versus placebo

Dropouts/withdrawals: ITT (63) with one premature discontinuation in the placebo

group

Participants Included/analysed: both 17/13/19 (rotigotine) and 14 (placebo)

Demographics: 36.5% male, age 58.3 years (ranging from 54.6 to 60.1 years in groups)

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 10 and RLS-6 “severity during

the day when at rest” ≥ 3

Setting: 9 sites in Germany

Baseline: IRLS score of 26.1, 26.6 and 25.9 (ascending rotigotine groups) and 25.0

(placebo)

Interventions Intervention: fixed dose of rotigotine patch (once daily) in 3 arms of 1.125 mg, 2.25 mg

and 4.5 mg for 1 week

Control: placebo patches for 1 week

Outcomes Observation period: 1 to 4 (for DAs) weeks washout, 1 week treatment

Change of symptoms: IRLS, CGI responders

Subjective quality of sleep: RLS-6 satisfaction with sleep

Daytime tiredness: RLS-6 daytime tiredness

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes DA: dopamine agonist

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Randomization was done by the Sponsor

by use of a SAS procedure

Allocation concealment? Low risk Subject numbers were attributed to sub-

jects in a consecutive, ascending order. If

at the baseline visit the subject fulfilled all
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inclusion and exclusion criteria, the sub-

ject was allocated to the next free consecu-

tive randomisation number, starting from

80001

Blinding?

All outcomes

Low risk Placebo and rotigotine patches were iden-

tical in composition with the exception

that the placebo patches did not contain

rotigotine. All placebo and active rotigo-

tine patches and their accompanying pack-

aging were identical in appearance. Each

subject received an identical number of ac-

tive patches or matched placebo of identi-

cal size. By these measures, the subjects and

all other persons involved in the trial, re-

mained blind until the randomisation code

list was opened

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk Results were reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Trenkwalder 2004a

Methods Randomised controlled parallel group trial of pergolide versus placebo

Dropouts/withdrawals: ITT (100) with premature discontinuations of 8 (pergolide) and

9 (placebo)

Participants Included/analysed: both 100

Demographics: 40 male, age 56.2 years

Diagnosis: RLS according to IRLSSG criteria, sleep disturbances requiring treatment for

the past 3 months, PLMS-AI > 5 and SOL > 25 or sleep efficiency ≤ 85%

Setting: 17 centres in 6 European countries (Belgium, Finland, Germany, Italy, The

Netherlands, Spain) and Australia

Baseline: IRLS score of 23.7 (pergolide) and 25.0 (placebo), PLM-I (TIB) of 39.6 (per-

golide) and 44.2 (placebo)

Interventions Intervention: fixed up-titration of pergolide (once daily) from 0.05 mg to 0.25 mg in 8

days, flexible adjustment to 0.75 mg in 6 weeks total including a minimum of 10 days

maintenance

Control: placebo for 6 weeks

Outcomes Observation period: single-blind washout period of 10 to 14 days, 6 weeks treatment

Change of symptoms: IRLS, PGI responders

Objective quality of sleep: SE, PLM-Index (TIB, using PSG)

Safety: number of patients with AEs
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Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Computer-generated random number se-

quence.

Allocation concealment? Low risk Kit numbers were assigned.

Blinding?

All outcomes

Low risk Identical capsules, PSG recordings were

read at an independent centre by a blinded

rater

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Trenkwalder 2004b

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT (146/138) with premature discontinuations of 34 (ropini-

role) and 29 (placebo)

Participants Included/analysed: 147 (ropinirole) and 139 (placebo)/146 (ropinirole) and 138

(placebo)

Demographics: 58 (ropinirole) and 47 (placebo) male, age 54.0 (ropinirole) and 56.2

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 15 and symptoms ≥ 15 nights

in the previous month (or same frequency before treatment)

Setting: 43 hospitals, sleep centres, and neurology clinics in 10 European countries

(Austria, Belgium, France, Germany, Italy, Netherlands, Norway, Spain, Sweden, United

Kingdom)

Baseline: IRLS score of 24.4 (ropinirole) and 25.2 (placebo)

Interventions Intervention: flexible up-titration of ropinirole (once daily) from 0.25 mg to 4.0 mg (2

reductions due to AEs possible) in 7 weeks, maintenance for 5 weeks

Control: placebo for 12 weeks

Outcomes Observation period: ≤ 7 days washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence
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Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Sponsor’s coding memo system

Allocation concealment? Low risk Randomisation and medication ordering

system (RAMOS) to register and ran-

domise patients

Blinding?

All outcomes

Low risk Identical looking tablets; investigators, pa-

tients and study monitors were blinded to

the treatment status of the patients at all

times

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified.

Free of other bias? Low risk Low indication of other bias.

Trenkwalder 2007

Methods Randomised active controlled parallel-group trial with cabergoline and levodopa

Dropouts/withdrawals: ITT (178 (cabergoline/183 (levodopa)) with premature discon-

tinuations of 39 (cabergoline) and 38 (levodopa) in 6 weeks and PP (104 (cabergoline)

and 100 (levodopa))

Participants Included/analysed: 178 (cabergoline) and 183 (levodopa)/ ITT: 178 (cabergoline), 183

(levodopa), PP: 104 (cabergoline), 100 (levodopa)

Demographics of ITT: 58 (cabergoline) and 46 (levodopa), age 56.9 (cabergoline) and

58.7 (levodopa) years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 10 and RLS-6 “severity at night”

≥ 4

Setting: 51 centres in four European countries

Baseline: IRLS score of 25.6 (cabergoline) and 25.8 (levodopa)

Interventions Intervention 1: forced up-titration to single dose levodopa/benserazide 250 mg (in 8

days), severe cases 375 mg (81 patients)

Intervention 2: forced up-titration to single dose cabergoline 2 mg (in 14 days), severe

cases 3 mg (30 patients)

for 42 (short term) and 210 days (long term)
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Trenkwalder 2007 (Continued)

Outcomes Observation period:1 week single-blind placebo run-in, 6 weeks treatment

Change of symptoms: IRLS, CGI

Subjective quality of sleep: RLS-6 satisfaction with sleep

Daytime tiredness: RLS-6 daytime tiredness

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Sequentially assigned to one of the two

treatments by the investigators using medi-

cation numbers in ascending order for each

block of 4 which was allocated to the study

site after central randomisation using the

program SAS Proc. Plan Version v 8.2

Allocation concealment? Low risk Medication numbers in ascending order.

Blinding?

All outcomes

Low risk Identical looking tablets.

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons described.

Free of selective reporting? Low risk All results reported as prespecified with fur-

ther report of short term data for secondary

outcomes following request

Free of other bias? Low risk Low indication of other bias.

Trenkwalder 2008

Methods Randomised controlled parallel group trial of rotigotine versus placebo

Dropouts/withdrawals: ITT (112/109/112 (rotigotine groups in ascending order) and

114 (placebo)) with dropouts of 31/25/40 (rotigotine) and 49 (placebo)

Participants Included/analysed: 115/112/114 (rotigotine) and 117 (placebo)/112/109/112 (rotigo-

tine) and 114 (placebo)

Demographics: 27% to 34% male, age ranging from 56.5 (3 mg rotigotine) to 59.7

(placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 15 and CGI “severity of symp-

toms” ≥ 4

Setting: 49 centres in eight European countries (Austria, Finland, Germany, Italy, Nether-

lands, Spain, Sweden, UK)
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Trenkwalder 2008 (Continued)

Baseline: IRLS score of 28.1, 28.2 and 28.0 (ascending rotigotine groups) and 28.1

(placebo)

Interventions Intervention: fixed up-titration of rotigotine (once daily) to 3 arms: 2.25 mg, 4.5 mg

and 6.75 mg in 3 weeks, maintenance until month 6

Control: placebo patches for 6 months and 3 weeks

Outcomes Observation period: up to 4 weeks washout, 6 months and 3 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of Life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Computer-generated randomisation list

Allocation concealment? Low risk Interactive voice response system to allocate

patients

Blinding?

All outcomes

Low risk Identical looking tablets

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified with ad-

ditional results for MOS, CGI-I responders

and RLS-QoL

Free of other bias? Low risk Low indication of other bias.

Walters 2004

Methods Randomised controlled parallel group trial of ropinirole versus placebo

Dropouts/withdrawals: ITT(131/135) with premature discontinuations of 29 (ropini-

role) and 29 (placebo)

Participants Included/analysed: 131 (ropinirole) and 136 (placebo)/131 (ropinirole) and 135

(placebo)

Demographics: 42% (ropinirole) and 38.5 % (placebo) male, age 54.9 (ropinirole) and

56.0 (placebo) years

Diagnosis: RLS according to IRLSSG criteria, IRLS ≥ 15 and symptoms ≥ 15 nights/
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Walters 2004 (Continued)

previous month

Setting: 46 centres in Australia, Europe and North America

Baseline: IRLS score of 23.6 (ropinirole) and 24.8 (placebo)

Interventions Intervention: Flexible up-titration of ropinirole (once daily) from 0.25 mg to 4.0 mg in

7 weeks, maintenance for 5 weeks

Control: placebo for 12 weeks

Outcomes Observation period: 1 week washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders

Subjective quality of sleep: MOS sleep problems index II

Daytime tiredness: MOS somnolence

Quality of life: RLS-QoL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Centralized allocation system, the Reg-

istration and Medication Order System

(RAMOS)

Allocation concealment? Low risk Allocation of container number for the

medication via RAMOS

Blinding?

All outcomes

Low risk Identical looking tablets

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported

Free of selective reporting? Low risk All results reported as prespecified without

data report of MOS, SF-36 and WPAI

Free of other bias? Low risk Low indication of other bias.

Wetter 1999

Methods Randomised controlled cross-over trial of pergolide versus placebo

Dropouts/withdrawals: PP (28) with premature discontinuations of 1 (pergolide) and 1

(placebo)

Participants Included/analysed: 30/28

Demographics: 12 male, age 57.2 years

Diagnosis: RLS according to IRLSSG criteria, PLMS-I > 5, SOL > 25 and/or sleep

efficiency < 85%

87Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wetter 1999 (Continued)

Setting: Max Planck Institute of Psychiatry in Munich and Department of Neurology at

University of Marburg, Germany

Baseline: CGI-Severity of condition rating of 5.1 (rating 1-7 = extremely ill)

Interventions Intervention: flexible up-titration of pergolide (once daily) from 0.05 mg to 0.75 mg in

2 weeks, maintenance for 2 weeks

Control: placebo for 4 weeks

Washout between phases of 1 week

Outcomes Observation period: 2 weeks washout before trial, 4 weeks each treatment period

Objective quality of sleep: SE, PLM-Index (using PSG)

Safety: number of withdrawals due to AEs

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Unclear risk Insufficient information

Allocation concealment? Low risk Study numbers in consecutive order

Blinding?

All outcomes

Unclear risk No information about blinding of PSG

raters or other investigators

Incomplete outcome data addressed?

All outcomes

Low risk Dropouts and reasons reported

Free of selective reporting? Low risk All results reported as prespecified without

report of SOL and PLMS total data

Free of other bias? Low risk Low indication of other bias.

Winkelman 2006

Methods Randomised controlled parallel group trial of pramipexole versus placebo

Dropouts/withdrawals: ITT (88/79/87 (ppx) and 85 (placebo)) with dropouts of 10/

19/23 (ppx) and 11 (placebo)

Participants Included/analysed: 88/80/90 (ppx) and 86 (placebo)/88/79/87 (ppx) and 85 (placebo)

Demographics: 33.3% (0.75 mg ppx) to 45.6% (0.5 mg ppx) male, age ranging from

49.6 (0.5 mg ppx) to 53.4 (0.25 mg ppx) years

Diagnosis: RLS according to IRLSSG criteria, IRLS > 15, symptoms for 2-3 days ≥

previous 3 months

Setting: 43 sites in the United States

Baseline: IRLS score of 23.4, 22.9 and 24.1 (ascending ppx groups) and 23.5 (placebo)
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Winkelman 2006 (Continued)

Interventions Intervention: fixed up-titration of pramipexole (once daily) from 0.125 mg in 1 week to

3 arms in 3 weeks: 0.25 mg, 0.5 mg, 0.75 mg, maintenance for 9 weeks

Control: placebo for 12 weeks

Outcomes Observation period: 2 weeks washout, 12 weeks treatment

Change of symptoms: IRLS, CGI responders, PGI responders

Subjective quality of sleep: VAS (0-50)

Quality of life: RLS-QOL

Safety: number of withdrawals due to AEs, number of patients with AEs

Notes ppx: pramipexole

Risk of bias

Bias Authors’ judgement Support for judgement

Adequate sequence generation? Low risk Standard randomisation program ClinPro/

LBL, Version 5.2, release 1 (Clinical Sys-

tems Inc.)

Allocation concealment? Low risk Medication numbers in ascending numer-

ical order

Blinding?

All outcomes

Low risk Sub-investigators who performed solely the

CGI-I assessment were unaware of the pa-

tients’ IRLS self-ratings and of reported ad-

verse events

Incomplete outcome data addressed?

All outcomes

Low risk All dropouts and reasons reported.

Free of selective reporting? Low risk All results reported as prespecified, with

IRLS and quality of sleep described in fig-

ures

Free of other bias? Low risk Low indication of other bias.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Abetz 2005 Validation study of the RLS-QoL using pooled data from TREAT RLS 1 (Trenkwalder 2004b) and TREAT

RLS 2 (Walters 2004).

Abetz 2006 Validation study of the IRLS using pooled data from TREAT RLS 1 and TREAT RLS (see above)
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(Continued)

Allen 1998 Results of the study were published in Earley 1998.

Anonymous 2006 Overview on RLS.

Benes 2005 Results of the study were published in Benes 2006.

Benes 2006 Study included a first open label phase and a second withdrawal phase

Benes 2006a Publication presenting two open label studies.

Bingham 2002 Planned study, data were not analysed.

Bliwise 2005 Study included a first open label phase and a second withdrawal phase

Ebell 1999 The reference which had been cited in CINAHL was not detectable

Freeman 2001 Open label study.

Gunning 1999 Results of the study were published in Earley 1998.

Kinge 2005 No control group was implemented in the study.

Manconi 2003 Open label study.

Miranda 2003 Open label study.

Miranda 2004 No control group was implemented in the study.

Montplaisir 1998 Results of the study were published in Montplaisir 1999.

Montplaisir 2006 Study included a first open label phase and a second withdrawal phase

Morgan 2008 Analysis using pooled data from TREAT RLS 1 and 2 (Trenkwalder 2004b; Walters 2004).

Noel 1998 Open label study.

Oertel 2005 Results of the study were published in Oertel 2008.

Partinen 2006a Results of the study were published in Partinen 2006.

Partinen 2006b Results of the study were published in Partinen 2006.

Penzel 2002 Open label study.

Plowman 2005 Overview on RLS.

Powell 2007 Overview on RLS treatment results.
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(Continued)

Reading 2007 Overview on sleep problems.

Reuter 1999 Inadequate design.

Staedt 1998 No control group was implemented in the study.

Stiasny 2000 Survey study.

Stiasny 2001 Open label study.

Stiasny 2002 Results of the study were published in Stiasny-Kolster 2004a.

Tagaya 2002 Results of the study were fully published in Wetter 1999.

Thorpy 2005 Discussion of TREAT RLS 2 (Walters 2004).

Trenkwalder 2001a Results of the study were published in Trenkwalder 2004b.

Trenkwalder 2001b Results of the study were published in Trenkwalder 2001b.

Trenkwalder 2005 Results of the study were published in Trenkwalder 2007.

Trenkwalder 2006 Study included a first open label phase and a second withdrawal phase

Wetter 1998 Results of the study were published in Wetter 1999.

Winkelman 2005 Results of the study were published in Winkelman 2006.

Yee 2004 Results of the study were published in Walters 2004.
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D A T A A N D A N A L Y S E S

Comparison 1. Dopamine agonists versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Change on IRLS 30 Mean Difference (Random, 95% CI) -5.74 [-6.74, -4.74]

1.1 Cross-over trial 1 Mean Difference (Random, 95% CI) -11.7 [-17.40, -4.00]

1.2 Parallel group trials 29 Mean Difference (Random, 95% CI) -5.61 [-6.60, -4.62]

2 Medication subgroups: change

on IRLS

30 Mean Difference (Random, 95% CI) -5.74 [-6.74, -4.74]

2.1 Cabergoline 2 Mean Difference (Random, 95% CI) -11.49 [-15.14, -

7.84]

2.2 Lisuride 2 Mean Difference (Random, 95% CI) -8.00 [-10.28, -5.72]

2.3 Pergolide 1 Mean Difference (Random, 95% CI) -11.7 [-14.80, -8.60]

2.4 Pramipexole 8 Mean Difference (Random, 95% CI) -5.16 [-6.87, -3.45]

2.5 Ropinirole 11 Mean Difference (Random, 95% CI) -4.19 [-5.40, -2.97]

2.6 Rotigotine 5 Mean Difference (Random, 95% CI) -6.98 [-8.99, -4.96]

2.7 Sumanirole 1 Mean Difference (Random, 95% CI) -1.83 [-4.71, 1.05]

3 Change in periodic limb

movements in sleep index

15 Mean Difference (Random, 95% CI) -22.38 [-27.82, -

16.94]

3.1 Cross-over trials 3 Mean Difference (Random, 95% CI) -49.64 [-71.71, -

27.58]

3.2 Parallel group trials 12 Mean Difference (Random, 95% CI) -19.00 [-23.46, -

14.54]

4 Medication subgroups: change

in periodic limb movements in

sleep index

15 Mean Difference (Random, 95% CI) -22.38 [-27.82, -

16.94]

4.1 Cabergoline 1 Mean Difference (Random, 95% CI) -32.76 [-56.79, -

8.73]

4.2 Pergolide 4 Mean Difference (Random, 95% CI) -35.08 [-44.88, -

25.29]

4.3 Pramipexole 3 Mean Difference (Random, 95% CI) -30.47 [-51.58, -

9.35]

4.4 Ropinirole 5 Mean Difference (Random, 95% CI) -14.11 [-18.79, -

9.43]

4.5 Rotigotine 1 Mean Difference (Random, 95% CI) -30.35 [-43.74, -

16.96]

4.6 Sumanirole 1 Mean Difference (Random, 95% CI) -18.9 [-27.41, -

10.39]

5 Change in sleep efficiency 11 Mean Difference (Random, 95% CI) 4.53 [2.00, 7.06]

5.1 Cross-over trials 2 Mean Difference (Random, 95% CI) 12.44 [-8.04, 32.92]

5.2 Parallel group trials 9 Mean Difference (Random, 95% CI) 3.61 [1.81, 5.41]

6 Medication subgroups: change

in sleep efficiency

11 Mean Difference (Random, 95% CI) 4.53 [2.00, 7.06]

6.1 Cabergoline 1 Mean Difference (Random, 95% CI) 2.9 [-5.06, 10.86]

6.2 Pergolide 4 Mean Difference (Random, 95% CI) 8.70 [1.85, 15.56]

6.3 Pramipexole 2 Mean Difference (Random, 95% CI) 2.47 [-1.60, 6.55]
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6.4 Ropinirole 2 Mean Difference (Random, 95% CI) 2.19 [-2.11, 6.49]

6.5 Rotigotine 1 Mean Difference (Random, 95% CI) 2.71 [-3.07, 8.49]

6.6 Sumanirole 1 Mean Difference (Random, 95% CI) 4.1 [0.00, 8.20]

7 Number of dropouts due to

adverse events

34 7054 Odds Ratio (M-H, Random, 95% CI) 1.82 [1.35, 2.45]

8 Medication subgroups: number

of dropouts due to adverse

events

34 7054 Odds Ratio (M-H, Random, 95% CI) 1.82 [1.35, 2.45]

8.1 Cabergoline 2 128 Odds Ratio (M-H, Random, 95% CI) 4.84 [0.58, 40.21]

8.2 Lisuride 2 391 Odds Ratio (M-H, Random, 95% CI) 3.60 [1.79, 7.26]

8.3 Pergolide 3 104 Odds Ratio (M-H, Random, 95% CI) 1.76 [0.07, 45.46]

8.4 Pramipexole 9 2335 Odds Ratio (M-H, Random, 95% CI) 1.11 [0.66, 1.87]

8.5 Ropinirole 12 2858 Odds Ratio (M-H, Random, 95% CI) 1.76 [1.31, 2.38]

8.6 Rotigotine 5 973 Odds Ratio (M-H, Random, 95% CI) 2.94 [1.00, 8.67]

8.7 Sumanirole 1 265 Odds Ratio (M-H, Random, 95% CI) 2.70 [0.15, 49.69]

9 Responder rates on CGI-I 27 6338 Risk Ratio (M-H, Random, 95% CI) 1.44 [1.34, 1.54]

10 Medication subgroups:

responder rates on CGI-I

27 6338 Risk Ratio (M-H, Random, 95% CI) 1.44 [1.34, 1.54]

10.1 Cabergoline 1 43 Risk Ratio (M-H, Random, 95% CI) 2.32 [1.13, 4.77]

10.2 Lisuride 2 376 Risk Ratio (M-H, Random, 95% CI) 1.75 [1.40, 2.18]

10.3 Pramipexole 8 2250 Risk Ratio (M-H, Random, 95% CI) 1.53 [1.30, 1.80]

10.4 Ropinirole 10 2544 Risk Ratio (M-H, Random, 95% CI) 1.36 [1.27, 1.46]

10.5 Rotigotine 5 863 Risk Ratio (M-H, Random, 95% CI) 1.48 [1.31, 1.67]

10.6 Sumanirole 1 262 Risk Ratio (M-H, Random, 95% CI) 0.99 [0.73, 1.33]

11 Change in self rated quality of

sleep

22 4592 Std. Mean Difference (IV, Random, 95% CI) 0.40 [0.33, 0.47]

12 Medication subgroups: change

in self rated quality of sleep

22 4592 Std. Mean Difference (IV, Random, 95% CI) 0.40 [0.33, 0.47]

12.1 Cabergoline 2 124 Std. Mean Difference (IV, Random, 95% CI) 0.69 [0.30, 1.08]

12.2 Lisuride 2 384 Std. Mean Difference (IV, Random, 95% CI) 0.53 [0.31, 0.74]

12.3 Pramipexole 6 1553 Std. Mean Difference (IV, Random, 95% CI) 0.44 [0.33, 0.54]

12.4 Ropinirole 7 1608 Std. Mean Difference (IV, Random, 95% CI) 0.30 [0.16, 0.43]

12.5 Rotigotine 5 923 Std. Mean Difference (IV, Random, 95% CI) 0.42 [0.28, 0.56]

13 Change in disease specific

quality of life

17 4312 Std. Mean Difference (IV, Random, 95% CI) 0.34 [0.23, 0.44]

14 Medication subgroups: change

in disease specific quality of life

17 4312 Std. Mean Difference (IV, Random, 95% CI) 0.34 [0.23, 0.44]

14.1 Cabergoline 1 40 Std. Mean Difference (IV, Random, 95% CI) 0.75 [0.10, 1.39]

14.2 Lisuride 2 384 Std. Mean Difference (IV, Random, 95% CI) 0.60 [0.38, 0.82]

14.3 Pramipexole 4 1394 Std. Mean Difference (IV, Random, 95% CI) 0.30 [0.13, 0.47]

14.4 Ropinirole 7 1873 Std. Mean Difference (IV, Random, 95% CI) 0.23 [0.09, 0.36]

14.5 Rotigotine 3 621 Std. Mean Difference (IV, Random, 95% CI) 0.50 [0.23, 0.76]

15 Responder rates on PGI 13 3321 Risk Ratio (IV, Random, 95% CI) 1.53 [1.34, 1.75]

16 Medication subgroups:

responder rates on PGI

13 3321 Risk Ratio (M-H, Random, 95% CI) 1.53 [1.34, 1.75]

16.1 Pergolide 1 100 Risk Ratio (M-H, Random, 95% CI) 4.51 [2.31, 8.80]

16.2 Pramipexole 8 2260 Risk Ratio (M-H, Random, 95% CI) 1.57 [1.30, 1.89]

16.3 Ropinirole 2 655 Risk Ratio (M-H, Random, 95% CI) 1.35 [1.06, 1.73]

16.4 Rotigotine 2 306 Risk Ratio (M-H, Random, 95% CI) 1.34 [1.14, 1.57]

17 Number of patients

experiencing adverse events

33 7049 Odds Ratio (M-H, Random, 95% CI) 1.82 [1.59, 2.08]
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18 Medication subgroups: number

of patients experiencing adverse

events

33 7049 Odds Ratio (M-H, Random, 95% CI) 1.82 [1.59, 2.08]

18.1 Cabergoline 2 128 Odds Ratio (M-H, Random, 95% CI) 2.66 [0.32, 21.99]

18.2 Lisuride 2 391 Odds Ratio (M-H, Random, 95% CI) 1.72 [0.90, 3.27]

18.3 Pergolide 3 131 Odds Ratio (M-H, Random, 95% CI) 1.97 [0.94, 4.15]

18.4 Pramipexole 8 2320 Odds Ratio (M-H, Random, 95% CI) 1.48 [1.24, 1.77]

18.5 Ropinirole 12 2841 Odds Ratio (M-H, Random, 95% CI) 2.07 [1.71, 2.50]

18.6 Rotigotine 5 973 Odds Ratio (M-H, Random, 95% CI) 2.41 [1.75, 3.31]

18.7 Sumanirole 1 265 Odds Ratio (M-H, Random, 95% CI) 0.97 [0.49, 1.92]

19 Change in daytime tiredness 21 4965 Std. Mean Difference (IV, Random, 95% CI) -0.24 [-0.31, -0.17]

20 Medication subgroups: change

in daytime tiredness

21 4965 Std. Mean Difference (IV, Random, 95% CI) -0.24 [-0.31, -0.17]

20.1 Cabergoline 1 40 Std. Mean Difference (IV, Random, 95% CI) -0.31 [-0.93, 0.32]

20.2 Lisuride 2 384 Std. Mean Difference (IV, Random, 95% CI) -0.47 [-0.74, -0.19]

20.3 Pramipexole 4 1411 Std. Mean Difference (IV, Random, 95% CI) -0.25 [-0.47, -0.04]

20.4 Ropinirole 9 2186 Std. Mean Difference (IV, Random, 95% CI) -0.19 [-0.28, -0.10]

20.5 Rotigotine 5 944 Std. Mean Difference (IV, Random, 95% CI) -0.24 [-0.38, -0.10]

21 Subgroup analysis: Effect of

randomisation on change on

IRLS

30 Mean Difference (Random, 95% CI) -5.74 [-6.74, -4.74]

21.1 Randomisation unclear 4 Mean Difference (Random, 95% CI) -3.54 [-5.83, -1.24]

21.2 Randomisation clear 26 Mean Difference (Random, 95% CI) -6.07 [-7.14, -3.00]

22 Subgroup analysis: Effect of

study origin on change on

IRLS

30 Mean Difference (Random, 95% CI) -5.74 [-6.74, -4.74]

22.1 Europe 18 Mean Difference (Random, 95% CI) -6.88 [-8.31, -5.45]

22.2 Other origin 12 Mean Difference (Random, 95% CI) -4.13 [-5.31, -2.95]

Comparison 2. Active trials: dopamine agonists versus levodopa

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Change on IRLS 2 422 Mean Difference (IV, Random, 95% CI) -5.25 [-8.40, -2.10]

2 Change in periodic limb

movements in sleep

1 78 Mean Difference (IV, Random, 95% CI) -3.80 [-9.08, 1.48]

3 Number of dropouts due to

adverse events

3 504 Odds Ratio (M-H, Random, 95% CI) 1.70 [0.96, 3.01]

4 Responder rates on CGI-I 2 422 Risk Ratio (M-H, Random, 95% CI) 1.19 [0.91, 1.56]

5 Change in self rated quality of

sleep

1 344 Mean Difference (IV, Random, 95% CI) -0.63 [-1.35, 0.09]

6 Change in quality of life 1 314 Mean Difference (IV, Random, 95% CI) -5.54 [-8.43, -2.65]

7 Number of patients experiencing

adverse events

3 461 Odds Ratio (M-H, Random, 95% CI) 2.87 [0.43, 19.00]

8 Change in daytime tiredness 1 344 Mean Difference (IV, Random, 95% CI) 0.27 [-0.41, 0.95]
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Comparison 3. Active trials: lisuride vs. ropinirole

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Change on IRLS 1 230 Mean Difference (IV, Random, 95% CI) -3.0 [-5.70, -0.30]

2 Number of dropouts due to

adverse events

1 233 Odds Ratio (M-H, Random, 95% CI) 2.53 [1.00, 6.42]

3 Responders on CGI-I 1 223 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.82, 1.16]

4 Change in self-rated quality of

sleep

1 230 Mean Difference (IV, Random, 95% CI) 0.20 [-0.75, 1.15]

5 Change in quality of life 1 230 Mean Difference (IV, Random, 95% CI) -4.5 [-8.12, -0.88]

6 Number of patients experiencing

adverse events

1 233 Odds Ratio (M-H, Random, 95% CI) 0.81 [0.43, 1.52]

7 Change in daytime tiredness 1 230 Mean Difference (IV, Random, 95% CI) -0.5 [-1.38, 0.38]

Analysis 1.1. Comparison 1 Dopamine agonists versus placebo, Outcome 1 Change on IRLS.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 1 Change on IRLS

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Cross-over trial

Adler 2004 -11.7 (2.91) 1.9 % -11.70 [ -17.40, -6.00 ]

Subtotal (95% CI) 1.9 % -11.70 [ -17.40, -6.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.02 (P = 0.000058)

2 Parallel group trials

Allen 2004 -1.2 (2.02) 2.8 % -1.20 [ -5.16, 2.76 ]

Axxonis 2005 -8.49 (1.89) 3.0 % -8.49 [ -12.19, -4.79 ]

Axxonis 2008 -7.7 (1.48) 3.5 % -7.70 [ -10.60, -4.80 ]

Benes 2010 -4.4 (1.54) 3.4 % -4.40 [ -7.42, -1.38 ]

BI 2008 -1.89 (0.99) 4.2 % -1.89 [ -3.83, 0.05 ]

BI 2009 -2.8 (1.06) 4.1 % -2.80 [ -4.88, -0.72 ]

Bogan 2006 -3.7 (0.85) 4.4 % -3.70 [ -5.37, -2.03 ]

Ferini-Strambi 2008 -3.8 (0.99) 4.2 % -3.80 [ -5.74, -1.86 ]
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

Garcia-Borreguero 2007 -1.83 (1.47) 3.5 % -1.83 [ -4.71, 1.05 ]

GSK 2005 -9.91 (2.5) 2.3 % -9.91 [ -14.81, -5.01 ]

GSK 2007 -5.87 (0.91) 4.3 % -5.87 [ -7.65, -4.09 ]

GSK 2008 -4.7 (2.81) 2.0 % -4.70 [ -10.21, 0.81 ]

GSK 2009 -2.5 (1.08) 4.1 % -2.50 [ -4.62, -0.38 ]

Hening 2010 -4.96 (1.03) 4.1 % -4.96 [ -6.98, -2.94 ]

Inoue 2010 -9.7 (2.78) 2.0 % -9.70 [ -15.15, -4.25 ]

Kushida 2008 -4.11 (1) 4.2 % -4.11 [ -6.07, -2.15 ]

Montagna 2010 -6.1 (0.99) 4.2 % -6.10 [ -8.04, -4.16 ]

Oertel 2006 -13.23 (3.58) 1.4 % -13.23 [ -20.25, -6.21 ]

Oertel 2007 -6.6 (1.08) 4.1 % -6.60 [ -8.72, -4.48 ]

Oertel 2008 -6.76 (1.53) 3.4 % -6.76 [ -9.76, -3.76 ]

Oertel 2010 -6.6 (2.56) 2.2 % -6.60 [ -11.62, -1.58 ]

Partinen 2006 -9.86 (1.72) 3.2 % -9.86 [ -13.23, -6.49 ]

Stiasny-Kolster 2004a -10.85 (2.18) 2.6 % -10.85 [ -15.12, -6.58 ]

Stiasny-Kolster 2004b -12.4 (2.91) 1.9 % -12.40 [ -18.10, -6.70 ]

Trenkwalder 2004a -11.7 (1.58) 3.4 % -11.70 [ -14.80, -8.60 ]

Trenkwalder 2004b -3.01 (1.03) 4.1 % -3.01 [ -5.03, -0.99 ]

Trenkwalder 2008 -7.9 (1.56) 3.4 % -7.90 [ -10.96, -4.84 ]

Walters 2004 -2.5 (1.07) 4.1 % -2.50 [ -4.60, -0.40 ]

Winkelman 2006 -4.24 (1.15) 4.0 % -4.24 [ -6.49, -1.99 ]

Subtotal (95% CI) 98.1 % -5.61 [ -6.60, -4.62 ]

Heterogeneity: Tau2 = 5.00; Chi2 = 109.74, df = 28 (P<0.00001); I2 =74%

Test for overall effect: Z = 11.07 (P < 0.00001)

Total (95% CI) 100.0 % -5.74 [ -6.74, -4.74 ]

Heterogeneity: Tau2 = 5.23; Chi2 = 115.20, df = 29 (P<0.00001); I2 =75%

Test for overall effect: Z = 11.24 (P < 0.00001)
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Analysis 1.2. Comparison 1 Dopamine agonists versus placebo, Outcome 2 Medication subgroups: change

on IRLS.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 2 Medication subgroups: change on IRLS

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Cabergoline

Oertel 2006 -13.23 (3.58) 1.4 % -13.23 [ -20.25, -6.21 ]

Stiasny-Kolster 2004a -10.85 (2.18) 2.6 % -10.85 [ -15.12, -6.58 ]

Subtotal (95% CI) 4.1 % -11.49 [ -15.14, -7.84 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.32, df = 1 (P = 0.57); I2 =0.0%

Test for overall effect: Z = 6.17 (P < 0.00001)

2 Lisuride

Axxonis 2005 -8.49 (1.89) 3.0 % -8.49 [ -12.19, -4.79 ]

Axxonis 2008 -7.7 (1.48) 3.5 % -7.70 [ -10.60, -4.80 ]

Subtotal (95% CI) 6.5 % -8.00 [ -10.28, -5.72 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.11, df = 1 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 6.87 (P < 0.00001)

3 Pergolide

Trenkwalder 2004a -11.7 (1.58) 3.4 % -11.70 [ -14.80, -8.60 ]

Subtotal (95% CI) 3.4 % -11.70 [ -14.80, -8.60 ]

Heterogeneity: not applicable

Test for overall effect: Z = 7.41 (P < 0.00001)

4 Pramipexole

BI 2008 -1.89 (0.99) 4.2 % -1.89 [ -3.83, 0.05 ]

BI 2009 -2.8 (1.06) 4.1 % -2.80 [ -4.88, -0.72 ]

Ferini-Strambi 2008 -3.8 (0.99) 4.2 % -3.80 [ -5.74, -1.86 ]

Inoue 2010 -9.7 (2.78) 2.0 % -9.70 [ -15.15, -4.25 ]

Montagna 2010 -6.1 (0.99) 4.2 % -6.10 [ -8.04, -4.16 ]

Oertel 2007 -6.6 (1.08) 4.1 % -6.60 [ -8.72, -4.48 ]

Partinen 2006 -9.86 (1.72) 3.2 % -9.86 [ -13.23, -6.49 ]

Winkelman 2006 -4.24 (1.15) 4.0 % -4.24 [ -6.49, -1.99 ]

Subtotal (95% CI) 29.9 % -5.16 [ -6.87, -3.45 ]

Heterogeneity: Tau2 = 4.39; Chi2 = 29.56, df = 7 (P = 0.00011); I2 =76%

Test for overall effect: Z = 5.91 (P < 0.00001)

5 Ropinirole
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

Adler 2004 -11.7 (2.91) 1.9 % -11.70 [ -17.40, -6.00 ]

Allen 2004 -1.2 (2.02) 2.8 % -1.20 [ -5.16, 2.76 ]

Benes 2010 -4.4 (1.54) 3.4 % -4.40 [ -7.42, -1.38 ]

Bogan 2006 -3.7 (0.85) 4.4 % -3.70 [ -5.37, -2.03 ]

GSK 2005 -9.91 (2.5) 2.3 % -9.91 [ -14.81, -5.01 ]

GSK 2007 -5.87 (0.91) 4.3 % -5.87 [ -7.65, -4.09 ]

GSK 2008 -4.7 (2.81) 2.0 % -4.70 [ -10.21, 0.81 ]

GSK 2009 -2.5 (1.08) 4.1 % -2.50 [ -4.62, -0.38 ]

Kushida 2008 -4.11 (1) 4.2 % -4.11 [ -6.07, -2.15 ]

Trenkwalder 2004b -3.01 (1.03) 4.1 % -3.01 [ -5.03, -0.99 ]

Walters 2004 -2.5 (1.07) 4.1 % -2.50 [ -4.60, -0.40 ]

Subtotal (95% CI) 37.5 % -4.19 [ -5.40, -2.97 ]

Heterogeneity: Tau2 = 2.17; Chi2 = 23.82, df = 10 (P = 0.01); I2 =58%

Test for overall effect: Z = 6.75 (P < 0.00001)

6 Rotigotine

Hening 2010 -4.96 (1.03) 4.1 % -4.96 [ -6.98, -2.94 ]

Oertel 2008 -6.76 (1.53) 3.4 % -6.76 [ -9.76, -3.76 ]

Oertel 2010 -6.6 (2.56) 2.2 % -6.60 [ -11.62, -1.58 ]

Stiasny-Kolster 2004b -12.4 (2.91) 1.9 % -12.40 [ -18.10, -6.70 ]

Trenkwalder 2008 -7.9 (1.56) 3.4 % -7.90 [ -10.96, -4.84 ]

Subtotal (95% CI) 15.1 % -6.98 [ -8.99, -4.96 ]

Heterogeneity: Tau2 = 2.23; Chi2 = 7.18, df = 4 (P = 0.13); I2 =44%

Test for overall effect: Z = 6.78 (P < 0.00001)

7 Sumanirole

Garcia-Borreguero 2007 -1.83 (1.47) 3.5 % -1.83 [ -4.71, 1.05 ]

Subtotal (95% CI) 3.5 % -1.83 [ -4.71, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.24 (P = 0.21)

Total (95% CI) 100.0 % -5.74 [ -6.74, -4.74 ]

Heterogeneity: Tau2 = 5.23; Chi2 = 115.20, df = 29 (P<0.00001); I2 =75%

Test for overall effect: Z = 11.24 (P < 0.00001)
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Analysis 1.3. Comparison 1 Dopamine agonists versus placebo, Outcome 3 Change in periodic limb

movements in sleep index.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 3 Change in periodic limb movements in sleep index

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Cross-over trials

Montplaisir 1999 -66.3 (12.59) 3.4 % -66.30 [ -90.98, -41.62 ]

Pieta 1998 -17.9 (21.87) 1.4 % -17.90 [ -60.76, 24.96 ]

Wetter 1999 -49.3 (10.82) 4.1 % -49.30 [ -70.51, -28.09 ]

Subtotal (95% CI) 8.9 % -49.64 [ -71.71, -27.58 ]

Heterogeneity: Tau2 = 177.77; Chi2 = 3.78, df = 2 (P = 0.15); I2 =47%

Test for overall effect: Z = 4.41 (P = 0.000010)

2 Parallel group trials

Allen 2004 -27.2 (5.83) 7.4 % -27.20 [ -38.63, -15.77 ]

Bogan 2006 -14.5 (3) 9.8 % -14.50 [ -20.38, -8.62 ]

Earley 1998 -25.5 (9.48) 4.8 % -25.50 [ -44.08, -6.92 ]

Garcia-Borreguero 2007 -18.9 (4.34) 8.7 % -18.90 [ -27.41, -10.39 ]

GSK 2006 -9.74 (3.6) 9.3 % -9.74 [ -16.80, -2.68 ]

GSK 2008 -6.7 (5.72) 7.5 % -6.70 [ -17.91, 4.51 ]

Inoue 2010 -16.09 (6.91) 6.6 % -16.09 [ -29.63, -2.55 ]

Kushida 2008 -14.7 (2.32) 10.3 % -14.70 [ -19.25, -10.15 ]

Oertel 2006 -32.76 (12.26) 3.5 % -32.76 [ -56.79, -8.73 ]

Oertel 2010 -30.35 (6.83) 6.6 % -30.35 [ -43.74, -16.96 ]

Partinen 2006 -19.18 (4) 9.0 % -19.18 [ -27.02, -11.34 ]

Trenkwalder 2004a -36 (5.97) 7.3 % -36.00 [ -47.70, -24.30 ]

Subtotal (95% CI) 91.1 % -19.00 [ -23.46, -14.54 ]

Heterogeneity: Tau2 = 33.33; Chi2 = 28.96, df = 11 (P = 0.002); I2 =62%

Test for overall effect: Z = 8.36 (P < 0.00001)

Total (95% CI) 100.0 % -22.38 [ -27.82, -16.94 ]

Heterogeneity: Tau2 = 69.43; Chi2 = 52.75, df = 14 (P<0.00001); I2 =73%

Test for overall effect: Z = 8.06 (P < 0.00001)
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Analysis 1.4. Comparison 1 Dopamine agonists versus placebo, Outcome 4 Medication subgroups: change

in periodic limb movements in sleep index.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 4 Medication subgroups: change in periodic limb movements in sleep index

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Cabergoline

Oertel 2006 -32.76 (12.26) 3.5 % -32.76 [ -56.79, -8.73 ]

Subtotal (95% CI) 3.5 % -32.76 [ -56.79, -8.73 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.67 (P = 0.0075)

2 Pergolide

Earley 1998 -25.5 (9.48) 4.8 % -25.50 [ -44.08, -6.92 ]

Pieta 1998 -17.9 (21.87) 1.4 % -17.90 [ -60.76, 24.96 ]

Trenkwalder 2004a -36 (5.97) 7.3 % -36.00 [ -47.70, -24.30 ]

Wetter 1999 -49.3 (10.82) 4.1 % -49.30 [ -70.51, -28.09 ]

Subtotal (95% CI) 17.7 % -35.08 [ -44.88, -25.29 ]

Heterogeneity: Tau2 = 12.97; Chi2 = 3.39, df = 3 (P = 0.34); I2 =11%

Test for overall effect: Z = 7.02 (P < 0.00001)

3 Pramipexole

Inoue 2010 -16.09 (6.91) 6.6 % -16.09 [ -29.63, -2.55 ]

Montplaisir 1999 -66.3 (12.59) 3.4 % -66.30 [ -90.98, -41.62 ]

Partinen 2006 -19.18 (4) 9.0 % -19.18 [ -27.02, -11.34 ]

Subtotal (95% CI) 19.0 % -30.47 [ -51.58, -9.35 ]

Heterogeneity: Tau2 = 283.74; Chi2 = 13.60, df = 2 (P = 0.001); I2 =85%

Test for overall effect: Z = 2.83 (P = 0.0047)

4 Ropinirole

Allen 2004 -27.2 (5.83) 7.4 % -27.20 [ -38.63, -15.77 ]

Bogan 2006 -14.5 (3) 9.8 % -14.50 [ -20.38, -8.62 ]

GSK 2006 -9.74 (3.6) 9.3 % -9.74 [ -16.80, -2.68 ]

GSK 2008 -6.7 (5.72) 7.5 % -6.70 [ -17.91, 4.51 ]

Kushida 2008 -14.7 (2.32) 10.3 % -14.70 [ -19.25, -10.15 ]

Subtotal (95% CI) 44.5 % -14.11 [ -18.79, -9.43 ]

Heterogeneity: Tau2 = 13.86; Chi2 = 8.27, df = 4 (P = 0.08); I2 =52%

Test for overall effect: Z = 5.91 (P < 0.00001)

5 Rotigotine
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

Oertel 2010 -30.35 (6.83) 6.6 % -30.35 [ -43.74, -16.96 ]

Subtotal (95% CI) 6.6 % -30.35 [ -43.74, -16.96 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.44 (P < 0.00001)

6 Sumanirole

Garcia-Borreguero 2007 -18.9 (4.34) 8.7 % -18.90 [ -27.41, -10.39 ]

Subtotal (95% CI) 8.7 % -18.90 [ -27.41, -10.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.35 (P = 0.000013)

Total (95% CI) 100.0 % -22.38 [ -27.82, -16.94 ]

Heterogeneity: Tau2 = 69.43; Chi2 = 52.75, df = 14 (P<0.00001); I2 =73%

Test for overall effect: Z = 8.06 (P < 0.00001)
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Analysis 1.5. Comparison 1 Dopamine agonists versus placebo, Outcome 5 Change in sleep efficiency.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 5 Change in sleep efficiency

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Cross-over trials

Pieta 1998 2 (4.98) 5.0 % 2.00 [ -7.76, 11.76 ]

Wetter 1999 22.9 (5.03) 5.0 % 22.90 [ 13.04, 32.76 ]

Subtotal (95% CI) 10.0 % 12.44 [ -8.04, 32.92 ]

Heterogeneity: Tau2 = 193.35; Chi2 = 8.72, df = 1 (P = 0.003); I2 =89%

Test for overall effect: Z = 1.19 (P = 0.23)

2 Parallel group trials

Allen 2004 4.2 (2.54) 11.3 % 4.20 [ -0.78, 9.18 ]

Earley 1998 6 (2.69) 10.7 % 6.00 [ 0.73, 11.27 ]

Garcia-Borreguero 2007 4.1 (2.09) 13.2 % 4.10 [ 0.00, 8.20 ]
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

GSK 2008 -0.2 (2.85) 10.2 % -0.20 [ -5.79, 5.39 ]

Inoue 2010 6.62 (4.85) 5.2 % 6.62 [ -2.89, 16.13 ]

Oertel 2006 2.9 (4.06) 6.7 % 2.90 [ -5.06, 10.86 ]

Oertel 2010 2.71 (2.95) 9.8 % 2.71 [ -3.07, 8.49 ]

Partinen 2006 1.54 (2.3) 12.3 % 1.54 [ -2.97, 6.05 ]

Trenkwalder 2004a 6.2 (2.74) 10.6 % 6.20 [ 0.83, 11.57 ]

Subtotal (95% CI) 90.0 % 3.61 [ 1.81, 5.41 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 4.90, df = 8 (P = 0.77); I2 =0.0%

Test for overall effect: Z = 3.93 (P = 0.000085)

Total (95% CI) 100.0 % 4.53 [ 2.00, 7.06 ]

Heterogeneity: Tau2 = 8.34; Chi2 = 19.32, df = 10 (P = 0.04); I2 =48%

Test for overall effect: Z = 3.50 (P = 0.00046)
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Analysis 1.6. Comparison 1 Dopamine agonists versus placebo, Outcome 6 Medication subgroups: change

in sleep efficiency.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 6 Medication subgroups: change in sleep efficiency

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Cabergoline

Oertel 2006 2.9 (4.06) 6.7 % 2.90 [ -5.06, 10.86 ]

Subtotal (95% CI) 6.7 % 2.90 [ -5.06, 10.86 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

2 Pergolide

Earley 1998 6 (2.69) 10.7 % 6.00 [ 0.73, 11.27 ]

Pieta 1998 2 (4.98) 5.0 % 2.00 [ -7.76, 11.76 ]

Trenkwalder 2004a 6.2 (2.74) 10.6 % 6.20 [ 0.83, 11.57 ]

Wetter 1999 22.9 (5.03) 5.0 % 22.90 [ 13.04, 32.76 ]

Subtotal (95% CI) 31.3 % 8.70 [ 1.85, 15.56 ]

Heterogeneity: Tau2 = 34.26; Chi2 = 11.13, df = 3 (P = 0.01); I2 =73%

Test for overall effect: Z = 2.49 (P = 0.013)

3 Pramipexole

Inoue 2010 6.62 (4.85) 5.2 % 6.62 [ -2.89, 16.13 ]

Partinen 2006 1.54 (2.3) 12.3 % 1.54 [ -2.97, 6.05 ]

Subtotal (95% CI) 17.5 % 2.47 [ -1.60, 6.55 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.90, df = 1 (P = 0.34); I2 =0.0%

Test for overall effect: Z = 1.19 (P = 0.23)

4 Ropinirole

Allen 2004 4.2 (2.54) 11.3 % 4.20 [ -0.78, 9.18 ]

GSK 2008 -0.2 (2.85) 10.2 % -0.20 [ -5.79, 5.39 ]

Subtotal (95% CI) 21.5 % 2.19 [ -2.11, 6.49 ]

Heterogeneity: Tau2 = 2.39; Chi2 = 1.33, df = 1 (P = 0.25); I2 =25%

Test for overall effect: Z = 1.00 (P = 0.32)

5 Rotigotine

Oertel 2010 2.71 (2.95) 9.8 % 2.71 [ -3.07, 8.49 ]

Subtotal (95% CI) 9.8 % 2.71 [ -3.07, 8.49 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.92 (P = 0.36)

6 Sumanirole
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

Garcia-Borreguero 2007 4.1 (2.09) 13.2 % 4.10 [ 0.00, 8.20 ]

Subtotal (95% CI) 13.2 % 4.10 [ 0.00, 8.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.96 (P = 0.050)

Total (95% CI) 100.0 % 4.53 [ 2.00, 7.06 ]

Heterogeneity: Tau2 = 8.34; Chi2 = 19.32, df = 10 (P = 0.04); I2 =48%

Test for overall effect: Z = 3.50 (P = 0.00046)
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Analysis 1.7. Comparison 1 Dopamine agonists versus placebo, Outcome 7 Number of dropouts due to

adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 7 Number of dropouts due to adverse events

Study or subgroup Dopamine agonists Placebo Odds Ratio Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Adler 2004 1/22 1/22 1.00 [ 0.06, 17.07 ]

Allen 2004 1/32 0/33 3.19 [ 0.13, 81.25 ]

Axxonis 2005 36/104 8/53 2.98 [ 1.27, 6.99 ]

Axxonis 2008 27/155 3/79 5.34 [ 1.57, 18.21 ]

Benes 2010 31/199 6/67 1.88 [ 0.75, 4.72 ]

BI 2008 18/269 1/132 9.39 [ 1.24, 71.15 ]

BI 2009 19/166 23/163 0.79 [ 0.41, 1.51 ]

Bogan 2006 5/187 8/193 0.64 [ 0.20, 1.98 ]

Earley 1998 0/8 0/8 0.0 [ 0.0, 0.0 ]

Ferini-Strambi 2008 17/182 16/187 1.10 [ 0.54, 2.25 ]

Garcia-Borreguero 2007 5/214 0/51 2.70 [ 0.15, 49.69 ]

GSK 2005 6/37 1/17 3.10 [ 0.34, 27.98 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Odds Ratio Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

GSK 2006 34/158 18/151 2.03 [ 1.09, 3.77 ]

GSK 2007 7/189 5/195 1.46 [ 0.46, 4.69 ]

GSK 2008 1/20 0/19 3.00 [ 0.11, 78.27 ]

GSK 2009 32/197 14/207 2.67 [ 1.38, 5.18 ]

Hening 2010 48/205 3/100 9.89 [ 3.00, 32.61 ]

Inoue 2010 0/20 0/21 0.0 [ 0.0, 0.0 ]

Kushida 2008 8/176 6/186 1.43 [ 0.49, 4.20 ]

Montagna 2010 9/203 11/200 0.80 [ 0.32, 1.97 ]

Montplaisir 1999 0/10 0/10 0.0 [ 0.0, 0.0 ]

Oertel 2006 3/23 0/20 7.00 [ 0.34, 144.27 ]

Oertel 2007 6/230 5/115 0.59 [ 0.18, 1.97 ]

Oertel 2008 9/170 2/55 1.48 [ 0.31, 7.07 ]

Oertel 2010 2/46 1/21 0.91 [ 0.08, 10.62 ]

Partinen 2006 0/66 0/22 0.0 [ 0.0, 0.0 ]

Pieta 1998 3/14 0/14 8.83 [ 0.41, 188.73 ]

Stiasny-Kolster 2004a 4/63 0/22 3.40 [ 0.18, 65.79 ]

Stiasny-Kolster 2004b 0/19 1/14 0.23 [ 0.01, 6.10 ]

Trenkwalder 2004b 16/146 6/138 2.71 [ 1.03, 7.14 ]

Trenkwalder 2008 38/226 4/117 5.71 [ 1.99, 16.42 ]

Walters 2004 9/131 11/136 0.84 [ 0.34, 2.09 ]

Wetter 1999 0/30 1/30 0.32 [ 0.01, 8.24 ]

Winkelman 2006 30/254 5/85 2.14 [ 0.80, 5.71 ]

Total (95% CI) 4171 2883 1.82 [ 1.35, 2.45 ]

Total events: 425 (Dopamine agonists), 160 (Placebo)

Heterogeneity: Tau2 = 0.23; Chi2 = 48.94, df = 29 (P = 0.01); I2 =41%

Test for overall effect: Z = 3.93 (P = 0.000084)

0.1 0.2 0.5 1 2 5 10

Favours DAs Favours placebo

105Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.8. Comparison 1 Dopamine agonists versus placebo, Outcome 8 Medication subgroups: number

of dropouts due to adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 8 Medication subgroups: number of dropouts due to adverse events

Study or subgroup Dopamine agonists Placebo Odds Ratio Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

1 Cabergoline

Oertel 2006 3/23 0/20 7.00 [ 0.34, 144.27 ]

Stiasny-Kolster 2004a 4/63 0/22 3.40 [ 0.18, 65.79 ]

Subtotal (95% CI) 86 42 4.84 [ 0.58, 40.21 ]

Total events: 7 (Dopamine agonists), 0 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.11, df = 1 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 1.46 (P = 0.14)

2 Lisuride

Axxonis 2005 36/104 8/53 2.98 [ 1.27, 6.99 ]

Axxonis 2008 27/155 3/79 5.34 [ 1.57, 18.21 ]

Subtotal (95% CI) 259 132 3.60 [ 1.79, 7.26 ]

Total events: 63 (Dopamine agonists), 11 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.60, df = 1 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 3.59 (P = 0.00033)

3 Pergolide

Earley 1998 0/8 0/8 0.0 [ 0.0, 0.0 ]

Pieta 1998 3/14 0/14 8.83 [ 0.41, 188.73 ]

Wetter 1999 0/30 1/30 0.32 [ 0.01, 8.24 ]

Subtotal (95% CI) 52 52 1.76 [ 0.07, 45.46 ]

Total events: 3 (Dopamine agonists), 1 (Placebo)

Heterogeneity: Tau2 = 2.92; Chi2 = 2.13, df = 1 (P = 0.14); I2 =53%

Test for overall effect: Z = 0.34 (P = 0.73)

4 Pramipexole

BI 2008 18/269 1/132 9.39 [ 1.24, 71.15 ]

BI 2009 19/166 23/163 0.79 [ 0.41, 1.51 ]

Ferini-Strambi 2008 17/182 16/187 1.10 [ 0.54, 2.25 ]

Inoue 2010 0/20 0/21 0.0 [ 0.0, 0.0 ]

Montagna 2010 9/203 11/200 0.80 [ 0.32, 1.97 ]

Montplaisir 1999 0/10 0/10 0.0 [ 0.0, 0.0 ]

Oertel 2007 6/230 5/115 0.59 [ 0.18, 1.97 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Odds Ratio Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Partinen 2006 0/66 0/22 0.0 [ 0.0, 0.0 ]

Winkelman 2006 30/254 5/85 2.14 [ 0.80, 5.71 ]

Subtotal (95% CI) 1400 935 1.11 [ 0.66, 1.87 ]

Total events: 99 (Dopamine agonists), 61 (Placebo)

Heterogeneity: Tau2 = 0.18; Chi2 = 8.93, df = 5 (P = 0.11); I2 =44%

Test for overall effect: Z = 0.40 (P = 0.69)

5 Ropinirole

Adler 2004 1/22 1/22 1.00 [ 0.06, 17.07 ]

Allen 2004 1/32 0/33 3.19 [ 0.13, 81.25 ]

Benes 2010 31/199 6/67 1.88 [ 0.75, 4.72 ]

Bogan 2006 5/187 8/193 0.64 [ 0.20, 1.98 ]

GSK 2005 6/37 1/17 3.10 [ 0.34, 27.98 ]

GSK 2006 34/158 18/151 2.03 [ 1.09, 3.77 ]

GSK 2007 7/189 5/195 1.46 [ 0.46, 4.69 ]

GSK 2008 1/20 0/19 3.00 [ 0.11, 78.27 ]

GSK 2009 32/197 14/207 2.67 [ 1.38, 5.18 ]

Kushida 2008 8/176 6/186 1.43 [ 0.49, 4.20 ]

Trenkwalder 2004b 16/146 6/138 2.71 [ 1.03, 7.14 ]

Walters 2004 9/131 11/136 0.84 [ 0.34, 2.09 ]

Subtotal (95% CI) 1494 1364 1.76 [ 1.31, 2.38 ]

Total events: 151 (Dopamine agonists), 76 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 9.00, df = 11 (P = 0.62); I2 =0.0%

Test for overall effect: Z = 3.72 (P = 0.00020)

6 Rotigotine

Hening 2010 48/205 3/100 9.89 [ 3.00, 32.61 ]

Oertel 2008 9/170 2/55 1.48 [ 0.31, 7.07 ]

Oertel 2010 2/46 1/21 0.91 [ 0.08, 10.62 ]

Stiasny-Kolster 2004b 0/19 1/14 0.23 [ 0.01, 6.10 ]

Trenkwalder 2008 38/226 4/117 5.71 [ 1.99, 16.42 ]

Subtotal (95% CI) 666 307 2.94 [ 1.00, 8.67 ]

Total events: 97 (Dopamine agonists), 11 (Placebo)

Heterogeneity: Tau2 = 0.75; Chi2 = 8.64, df = 4 (P = 0.07); I2 =54%

Test for overall effect: Z = 1.95 (P = 0.051)

7 Sumanirole

Garcia-Borreguero 2007 5/214 0/51 2.70 [ 0.15, 49.69 ]

Subtotal (95% CI) 214 51 2.70 [ 0.15, 49.69 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Odds Ratio Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Total events: 5 (Dopamine agonists), 0 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.67 (P = 0.50)

Total (95% CI) 4171 2883 1.82 [ 1.35, 2.45 ]

Total events: 425 (Dopamine agonists), 160 (Placebo)

Heterogeneity: Tau2 = 0.23; Chi2 = 48.94, df = 29 (P = 0.01); I2 =41%

Test for overall effect: Z = 3.93 (P = 0.000084)
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Analysis 1.9. Comparison 1 Dopamine agonists versus placebo, Outcome 9 Responder rates on CGI-I.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 9 Responder rates on CGI-I

Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Allen 2004 17/32 17/33 1.7 % 1.03 [ 0.65, 1.64 ]

Axxonis 2005 75/102 22/49 2.8 % 1.64 [ 1.18, 2.28 ]

Axxonis 2008 106/148 30/77 3.3 % 1.84 [ 1.37, 2.47 ]

Benes 2010 112/195 30/67 3.3 % 1.28 [ 0.96, 1.72 ]

BI 2008 157/249 74/127 5.5 % 1.08 [ 0.91, 1.29 ]

BI 2009 111/162 80/159 5.2 % 1.36 [ 1.13, 1.64 ]

Bogan 2006 137/187 109/193 6.0 % 1.30 [ 1.12, 1.51 ]

Ferini-Strambi 2008 118/178 72/179 4.8 % 1.65 [ 1.34, 2.03 ]

Garcia-Borreguero 2007 106/211 26/51 3.2 % 0.99 [ 0.73, 1.33 ]

GSK 2006 92/152 76/146 4.9 % 1.16 [ 0.95, 1.42 ]

GSK 2007 143/180 96/193 5.8 % 1.60 [ 1.36, 1.87 ]

GSK 2008 15/19 9/18 1.4 % 1.58 [ 0.94, 2.65 ]

GSK 2009 91/108 72/112 5.8 % 1.31 [ 1.12, 1.54 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Hening 2010 122/161 48/84 4.8 % 1.33 [ 1.08, 1.63 ]

Inoue 2010 16/20 11/21 1.7 % 1.53 [ 0.96, 2.43 ]

Kushida 2008 124/175 92/184 5.5 % 1.42 [ 1.19, 1.68 ]

Montagna 2010 140/202 72/195 4.8 % 1.88 [ 1.53, 2.30 ]

Oertel 2006 16/23 6/20 0.8 % 2.32 [ 1.13, 4.77 ]

Oertel 2007 141/224 37/114 3.5 % 1.94 [ 1.46, 2.57 ]

Oertel 2008 130/166 29/53 3.8 % 1.43 [ 1.11, 1.85 ]

Oertel 2010 37/44 11/20 2.0 % 1.53 [ 1.01, 2.32 ]

Partinen 2006 52/65 9/21 1.5 % 1.87 [ 1.12, 3.10 ]

Stiasny-Kolster 2004b 17/19 6/14 1.1 % 2.09 [ 1.12, 3.90 ]

Trenkwalder 2004b 78/146 56/138 3.9 % 1.32 [ 1.02, 1.69 ]

Trenkwalder 2008 151/201 46/101 4.4 % 1.65 [ 1.31, 2.07 ]

Walters 2004 78/131 53/135 3.9 % 1.52 [ 1.18, 1.95 ]

Winkelman 2006 180/250 43/84 4.5 % 1.41 [ 1.13, 1.76 ]

Total (95% CI) 3750 2588 100.0 % 1.44 [ 1.34, 1.54 ]

Total events: 2562 (Dopamine agonists), 1232 (Placebo)

Heterogeneity: Tau2 = 0.01; Chi2 = 50.96, df = 26 (P = 0.002); I2 =49%

Test for overall effect: Z = 10.41 (P < 0.00001)
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Analysis 1.10. Comparison 1 Dopamine agonists versus placebo, Outcome 10 Medication subgroups:

responder rates on CGI-I.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 10 Medication subgroups: responder rates on CGI-I

Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

1 Cabergoline

Oertel 2006 16/23 6/20 0.8 % 2.32 [ 1.13, 4.77 ]

Subtotal (95% CI) 23 20 0.8 % 2.32 [ 1.13, 4.77 ]

Total events: 16 (Dopamine agonists), 6 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 2.28 (P = 0.022)

2 Lisuride

Axxonis 2005 75/102 22/49 2.8 % 1.64 [ 1.18, 2.28 ]

Axxonis 2008 106/148 30/77 3.3 % 1.84 [ 1.37, 2.47 ]

Subtotal (95% CI) 250 126 6.1 % 1.75 [ 1.40, 2.18 ]

Total events: 181 (Dopamine agonists), 52 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.26, df = 1 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 4.94 (P < 0.00001)

3 Pramipexole

BI 2008 157/249 74/127 5.5 % 1.08 [ 0.91, 1.29 ]

BI 2009 111/162 80/159 5.2 % 1.36 [ 1.13, 1.64 ]

Ferini-Strambi 2008 118/178 72/179 4.8 % 1.65 [ 1.34, 2.03 ]

Inoue 2010 16/20 11/21 1.7 % 1.53 [ 0.96, 2.43 ]

Montagna 2010 140/202 72/195 4.8 % 1.88 [ 1.53, 2.30 ]

Oertel 2007 141/224 37/114 3.5 % 1.94 [ 1.46, 2.57 ]

Partinen 2006 52/65 9/21 1.5 % 1.87 [ 1.12, 3.10 ]

Winkelman 2006 180/250 43/84 4.5 % 1.41 [ 1.13, 1.76 ]

Subtotal (95% CI) 1350 900 31.4 % 1.53 [ 1.30, 1.80 ]

Total events: 915 (Dopamine agonists), 398 (Placebo)

Heterogeneity: Tau2 = 0.04; Chi2 = 24.25, df = 7 (P = 0.001); I2 =71%

Test for overall effect: Z = 5.14 (P < 0.00001)

4 Ropinirole

Allen 2004 17/32 17/33 1.7 % 1.03 [ 0.65, 1.64 ]

Benes 2010 112/195 30/67 3.3 % 1.28 [ 0.96, 1.72 ]

Bogan 2006 137/187 109/193 6.0 % 1.30 [ 1.12, 1.51 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

GSK 2006 92/152 76/146 4.9 % 1.16 [ 0.95, 1.42 ]

GSK 2007 143/180 96/193 5.8 % 1.60 [ 1.36, 1.87 ]

GSK 2008 15/19 9/18 1.4 % 1.58 [ 0.94, 2.65 ]

GSK 2009 91/108 72/112 5.8 % 1.31 [ 1.12, 1.54 ]

Kushida 2008 124/175 92/184 5.5 % 1.42 [ 1.19, 1.68 ]

Trenkwalder 2004b 78/146 56/138 3.9 % 1.32 [ 1.02, 1.69 ]

Walters 2004 78/131 53/135 3.9 % 1.52 [ 1.18, 1.95 ]

Subtotal (95% CI) 1325 1219 42.4 % 1.36 [ 1.27, 1.46 ]

Total events: 887 (Dopamine agonists), 610 (Placebo)

Heterogeneity: Tau2 = 0.00; Chi2 = 9.60, df = 9 (P = 0.38); I2 =6%

Test for overall effect: Z = 8.75 (P < 0.00001)

5 Rotigotine

Hening 2010 122/161 48/84 4.8 % 1.33 [ 1.08, 1.63 ]

Oertel 2008 130/166 29/53 3.8 % 1.43 [ 1.11, 1.85 ]

Oertel 2010 37/44 11/20 2.0 % 1.53 [ 1.01, 2.32 ]

Stiasny-Kolster 2004b 17/19 6/14 1.1 % 2.09 [ 1.12, 3.90 ]

Trenkwalder 2008 151/201 46/101 4.4 % 1.65 [ 1.31, 2.07 ]

Subtotal (95% CI) 591 272 16.1 % 1.48 [ 1.31, 1.67 ]

Total events: 457 (Dopamine agonists), 140 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 3.27, df = 4 (P = 0.51); I2 =0.0%

Test for overall effect: Z = 6.28 (P < 0.00001)

6 Sumanirole

Garcia-Borreguero 2007 106/211 26/51 3.2 % 0.99 [ 0.73, 1.33 ]

Subtotal (95% CI) 211 51 3.2 % 0.99 [ 0.73, 1.33 ]

Total events: 106 (Dopamine agonists), 26 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

Total (95% CI) 3750 2588 100.0 % 1.44 [ 1.34, 1.54 ]

Total events: 2562 (Dopamine agonists), 1232 (Placebo)

Heterogeneity: Tau2 = 0.01; Chi2 = 50.96, df = 26 (P = 0.002); I2 =49%

Test for overall effect: Z = 10.41 (P < 0.00001)
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Analysis 1.11. Comparison 1 Dopamine agonists versus placebo, Outcome 11 Change in self rated quality of

sleep.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 11 Change in self rated quality of sleep

Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Allen 2004 27 15 (19.12) 25 9.9 (16.09) 1.5 % 0.28 [ -0.26, 0.83 ]

Axxonis 2005 102 4.1 (3.6) 51 2.1 (3.4) 3.5 % 0.56 [ 0.22, 0.91 ]

Axxonis 2008 152 3.2 (3.8) 79 1.3 (3.6) 5.1 % 0.51 [ 0.23, 0.78 ]

Bogan 2006 176 23.5 (20.43) 186 14.3 (19.6) 7.9 % 0.46 [ 0.25, 0.67 ]

Ferini-Strambi 2008 178 19.5 (19.2) 178 12.9 (17.8) 7.8 % 0.36 [ 0.15, 0.57 ]

GSK 2006 144 15 (19.36) 134 14.45 (18.46) 6.6 % 0.03 [ -0.21, 0.26 ]

GSK 2008 19 2 (2.04) 18 1.6 (1.11) 1.1 % 0.24 [ -0.41, 0.88 ]

Hening 2010 205 21.76 (20.95) 100 14.7 (18.1) 6.3 % 0.35 [ 0.11, 0.59 ]

Inoue 2010 20 4.3 (4) 21 0.4 (3.9) 1.1 % 0.97 [ 0.32, 1.62 ]

Kushida 2008 174 22.4 (23.48) 183 16.8 (22.36) 7.9 % 0.24 [ 0.04, 0.45 ]

Montagna 2010 202 3 (3.4) 195 1.3 (2.9) 8.4 % 0.54 [ 0.34, 0.74 ]

Oertel 2006 20 0.8 (0.9) 20 0.2 (0.6) 1.1 % 0.77 [ 0.12, 1.41 ]

Oertel 2007 221 29.9 (40) 114 12.3 (34) 6.9 % 0.46 [ 0.23, 0.69 ]

Oertel 2008 166 4.09 (3.28) 53 2.5 (2.9) 4.1 % 0.50 [ 0.18, 0.81 ]

Oertel 2010 46 20.5 (21.4) 21 14.1 (21) 1.6 % 0.30 [ -0.22, 0.82 ]

Partinen 2006 65 1.21 (1.75) 21 0.7 (1.19) 1.8 % 0.31 [ -0.18, 0.80 ]

Stiasny-Kolster 2004a 62 2.28 (1.82) 22 1.1 (1.8) 1.8 % 0.64 [ 0.15, 1.14 ]

Stiasny-Kolster 2004b 19 1.9 (2) 14 1.6 (1.8) 0.9 % 0.15 [ -0.54, 0.84 ]

Trenkwalder 2004b 140 14.8 (22.04) 130 9 (18.16) 6.4 % 0.29 [ 0.05, 0.53 ]

Trenkwalder 2008 200 19.85 (20.5) 99 10 (16.7) 6.2 % 0.51 [ 0.26, 0.75 ]

Walters 2004 123 16.5 (20.02) 129 7 (18.07) 5.9 % 0.50 [ 0.25, 0.75 ]

Winkelman 2006 253 39.32 (39.65) 85 25.9 (39.4) 6.1 % 0.34 [ 0.09, 0.59 ]

Total (95% CI) 2714 1878 100.0 % 0.40 [ 0.33, 0.47 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 24.96, df = 21 (P = 0.25); I2 =16%

Test for overall effect: Z = 11.44 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.12. Comparison 1 Dopamine agonists versus placebo, Outcome 12 Medication subgroups:

change in self rated quality of sleep.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 12 Medication subgroups: change in self rated quality of sleep

Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Cabergoline

Oertel 2006 20 0.8 (0.9) 20 0.2 (0.6) 1.1 % 0.77 [ 0.12, 1.41 ]

Stiasny-Kolster 2004a 62 2.28 (1.82) 22 1.1 (1.8) 1.8 % 0.64 [ 0.15, 1.14 ]

Subtotal (95% CI) 82 42 2.9 % 0.69 [ 0.30, 1.08 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.09, df = 1 (P = 0.76); I2 =0.0%

Test for overall effect: Z = 3.44 (P = 0.00058)

2 Lisuride

Axxonis 2005 102 4.1 (3.6) 51 2.1 (3.4) 3.5 % 0.56 [ 0.22, 0.91 ]

Axxonis 2008 152 3.2 (3.8) 79 1.3 (3.6) 5.1 % 0.51 [ 0.23, 0.78 ]

Subtotal (95% CI) 254 130 8.6 % 0.53 [ 0.31, 0.74 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.06, df = 1 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 4.83 (P < 0.00001)

3 Pramipexole

Ferini-Strambi 2008 178 19.5 (19.2) 178 12.9 (17.8) 7.8 % 0.36 [ 0.15, 0.57 ]

Inoue 2010 20 4.3 (4) 21 0.4 (3.9) 1.1 % 0.97 [ 0.32, 1.62 ]

Montagna 2010 202 3 (3.4) 195 1.3 (2.9) 8.4 % 0.54 [ 0.34, 0.74 ]

Oertel 2007 221 29.9 (40) 114 12.3 (34) 6.9 % 0.46 [ 0.23, 0.69 ]

Partinen 2006 65 1.21 (1.75) 21 0.7 (1.19) 1.8 % 0.31 [ -0.18, 0.80 ]

Winkelman 2006 253 39.32 (39.65) 85 25.9 (39.4) 6.1 % 0.34 [ 0.09, 0.59 ]

Subtotal (95% CI) 939 614 32.0 % 0.44 [ 0.33, 0.54 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 4.99, df = 5 (P = 0.42); I2 =0.0%

Test for overall effect: Z = 8.15 (P < 0.00001)

4 Ropinirole

Allen 2004 27 15 (19.12) 25 9.9 (16.09) 1.5 % 0.28 [ -0.26, 0.83 ]

Bogan 2006 176 23.5 (20.43) 186 14.3 (19.6) 7.9 % 0.46 [ 0.25, 0.67 ]

GSK 2006 144 15 (19.36) 134 14.45 (18.46) 6.6 % 0.03 [ -0.21, 0.26 ]

GSK 2008 19 2 (2.04) 18 1.6 (1.11) 1.1 % 0.24 [ -0.41, 0.88 ]

Kushida 2008 174 22.4 (23.48) 183 16.8 (22.36) 7.9 % 0.24 [ 0.04, 0.45 ]

Trenkwalder 2004b 140 14.8 (22.04) 130 9 (18.16) 6.4 % 0.29 [ 0.05, 0.53 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Walters 2004 123 16.5 (20.02) 129 7 (18.07) 5.9 % 0.50 [ 0.25, 0.75 ]

Subtotal (95% CI) 803 805 37.2 % 0.30 [ 0.16, 0.43 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 10.03, df = 6 (P = 0.12); I2 =40%

Test for overall effect: Z = 4.35 (P = 0.000014)

5 Rotigotine

Hening 2010 205 21.76 (20.95) 100 14.7 (18.1) 6.3 % 0.35 [ 0.11, 0.59 ]

Oertel 2008 166 4.09 (3.28) 53 2.5 (2.9) 4.1 % 0.50 [ 0.18, 0.81 ]

Oertel 2010 46 20.5 (21.4) 21 14.1 (21) 1.6 % 0.30 [ -0.22, 0.82 ]

Stiasny-Kolster 2004b 19 1.9 (2) 14 1.6 (1.8) 0.9 % 0.15 [ -0.54, 0.84 ]

Trenkwalder 2008 200 19.85 (20.5) 99 10 (16.7) 6.2 % 0.51 [ 0.26, 0.75 ]

Subtotal (95% CI) 636 287 19.2 % 0.42 [ 0.28, 0.56 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.84, df = 4 (P = 0.77); I2 =0.0%

Test for overall effect: Z = 5.84 (P < 0.00001)

Total (95% CI) 2714 1878 100.0 % 0.40 [ 0.33, 0.47 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 24.96, df = 21 (P = 0.25); I2 =16%

Test for overall effect: Z = 11.44 (P < 0.00001)
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Analysis 1.13. Comparison 1 Dopamine agonists versus placebo, Outcome 13 Change in disease specific

quality of life.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 13 Change in disease specific quality of life

Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Allen 2004 27 11.7 (16.55) 25 9.1 (13.89) 2.7 % 0.17 [ -0.38, 0.71 ]

Axxonis 2005 102 19.52 (14.95) 51 10.9 (15.1) 4.9 % 0.57 [ 0.23, 0.91 ]

Axxonis 2008 152 14.8 (13.9) 79 6.2 (13.7) 5.9 % 0.62 [ 0.34, 0.90 ]

BI 2009 157 15.6 (16.7) 153 14.4 (15.7) 7.0 % 0.07 [ -0.15, 0.30 ]

Bogan 2006 175 17.4 (17.25) 186 12 (18.1) 7.3 % 0.30 [ 0.10, 0.51 ]

Ferini-Strambi 2008 178 18.3 (18.8) 178 13.4 (17.3) 7.3 % 0.27 [ 0.06, 0.48 ]

GSK 2006 139 13.5 (19.3) 132 15 (18.2) 6.7 % -0.08 [ -0.32, 0.16 ]

GSK 2007 149 24.1 (18.09) 165 15.5 (18.14) 6.9 % 0.47 [ 0.25, 0.70 ]

Kushida 2008 174 25.4 (21.72) 182 18.3 (23.36) 7.3 % 0.31 [ 0.10, 0.52 ]

Montagna 2010 200 21.2 (19.1) 192 12.3 (17.4) 7.4 % 0.49 [ 0.28, 0.69 ]

Oertel 2006 20 23.7 (14.5) 20 11.4 (17.6) 2.1 % 0.75 [ 0.10, 1.39 ]

Oertel 2008 166 16.94 (13.1) 53 12.4 (15.5) 5.4 % 0.33 [ 0.02, 0.64 ]

Oertel 2010 46 15.5 (14.5) 21 10.3 (14.5) 2.9 % 0.35 [ -0.17, 0.87 ]

Trenkwalder 2004b 140 16.5 (18.51) 131 13.4 (18.86) 6.7 % 0.17 [ -0.07, 0.40 ]

Trenkwalder 2008 221 16.61 (13.53) 114 7.3 (13.5) 6.8 % 0.69 [ 0.46, 0.92 ]

Walters 2004 121 13.5 (13.72) 127 10.9 (15.43) 6.5 % 0.18 [ -0.07, 0.43 ]

Winkelman 2006 253 19.76 (16.6) 83 13.6 (17.8) 6.5 % 0.36 [ 0.11, 0.61 ]

Total (95% CI) 2420 1892 100.0 % 0.34 [ 0.23, 0.44 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 41.20, df = 16 (P = 0.00052); I2 =61%

Test for overall effect: Z = 6.40 (P < 0.00001)
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Analysis 1.14. Comparison 1 Dopamine agonists versus placebo, Outcome 14 Medication subgroups:

change in disease specific quality of life.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 14 Medication subgroups: change in disease specific quality of life

Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Cabergoline

Oertel 2006 20 23.7 (14.5) 20 11.4 (17.6) 2.1 % 0.75 [ 0.10, 1.39 ]

Subtotal (95% CI) 20 20 2.1 % 0.75 [ 0.10, 1.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.28 (P = 0.023)

2 Lisuride

Axxonis 2005 102 19.52 (14.95) 51 10.9 (15.1) 4.9 % 0.57 [ 0.23, 0.91 ]

Axxonis 2008 152 14.8 (13.9) 79 6.2 (13.7) 5.9 % 0.62 [ 0.34, 0.90 ]

Subtotal (95% CI) 254 130 10.8 % 0.60 [ 0.38, 0.82 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.05, df = 1 (P = 0.83); I2 =0.0%

Test for overall effect: Z = 5.46 (P < 0.00001)

3 Pramipexole

BI 2009 157 15.6 (16.7) 153 14.4 (15.7) 7.0 % 0.07 [ -0.15, 0.30 ]

Ferini-Strambi 2008 178 18.3 (18.8) 178 13.4 (17.3) 7.3 % 0.27 [ 0.06, 0.48 ]

Montagna 2010 200 21.2 (19.1) 192 12.3 (17.4) 7.4 % 0.49 [ 0.28, 0.69 ]

Winkelman 2006 253 19.76 (16.6) 83 13.6 (17.8) 6.5 % 0.36 [ 0.11, 0.61 ]

Subtotal (95% CI) 788 606 28.1 % 0.30 [ 0.13, 0.47 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 7.56, df = 3 (P = 0.06); I2 =60%

Test for overall effect: Z = 3.38 (P = 0.00073)

4 Ropinirole

Allen 2004 27 11.7 (16.55) 25 9.1 (13.89) 2.7 % 0.17 [ -0.38, 0.71 ]

Bogan 2006 175 17.4 (17.25) 186 12 (18.1) 7.3 % 0.30 [ 0.10, 0.51 ]

GSK 2006 139 13.5 (19.3) 132 15 (18.2) 6.7 % -0.08 [ -0.32, 0.16 ]

GSK 2007 149 24.1 (18.09) 165 15.5 (18.14) 6.9 % 0.47 [ 0.25, 0.70 ]

Kushida 2008 174 25.4 (21.72) 182 18.3 (23.36) 7.3 % 0.31 [ 0.10, 0.52 ]

Trenkwalder 2004b 140 16.5 (18.51) 131 13.4 (18.86) 6.7 % 0.17 [ -0.07, 0.40 ]

Walters 2004 121 13.5 (13.72) 127 10.9 (15.43) 6.5 % 0.18 [ -0.07, 0.43 ]

Subtotal (95% CI) 925 948 44.0 % 0.23 [ 0.09, 0.36 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 12.60, df = 6 (P = 0.05); I2 =52%
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Test for overall effect: Z = 3.29 (P = 0.0010)

5 Rotigotine

Oertel 2008 166 16.94 (13.1) 53 12.4 (15.5) 5.4 % 0.33 [ 0.02, 0.64 ]

Oertel 2010 46 15.5 (14.5) 21 10.3 (14.5) 2.9 % 0.35 [ -0.17, 0.87 ]

Trenkwalder 2008 221 16.61 (13.53) 114 7.3 (13.5) 6.8 % 0.69 [ 0.46, 0.92 ]

Subtotal (95% CI) 433 188 15.0 % 0.50 [ 0.23, 0.76 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 3.79, df = 2 (P = 0.15); I2 =47%

Test for overall effect: Z = 3.71 (P = 0.00021)

Total (95% CI) 2420 1892 100.0 % 0.34 [ 0.23, 0.44 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 41.20, df = 16 (P = 0.00052); I2 =61%

Test for overall effect: Z = 6.40 (P < 0.00001)
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Analysis 1.15. Comparison 1 Dopamine agonists versus placebo, Outcome 15 Responder rates on PGI.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 15 Responder rates on PGI

Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N IV,Random,95% CI IV,Random,95% CI

BI 2008 156/249 75/127 10.0 % 1.06 [ 0.89, 1.26 ]

BI 2009 101/162 70/159 9.2 % 1.42 [ 1.15, 1.75 ]

Ferini-Strambi 2008 112/178 68/179 9.1 % 1.66 [ 1.33, 2.06 ]

GSK 2006 95/152 77/146 9.6 % 1.19 [ 0.97, 1.44 ]

Hening 2010 132/157 54/85 10.0 % 1.32 [ 1.11, 1.58 ]

Inoue 2010 19/20 8/21 3.9 % 2.49 [ 1.43, 4.34 ]

Kushida 2008 136/174 94/183 10.2 % 1.52 [ 1.29, 1.79 ]

Montagna 2010 127/203 67/199 9.0 % 1.86 [ 1.49, 2.32 ]

Oertel 2007 138/224 36/114 7.7 % 1.95 [ 1.46, 2.61 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N IV,Random,95% CI IV,Random,95% CI

Oertel 2010 37/44 12/20 6.1 % 1.40 [ 0.96, 2.05 ]

Partinen 2006 40/65 8/21 3.7 % 1.62 [ 0.91, 2.88 ]

Trenkwalder 2004a 32/47 8/53 3.0 % 4.51 [ 2.31, 8.80 ]

Winkelman 2006 156/254 38/85 8.4 % 1.37 [ 1.06, 1.77 ]

Total (95% CI) 1929 1392 100.0 % 1.53 [ 1.34, 1.75 ]

Total events: 1281 (Dopamine agonists), 615 (Placebo)

Heterogeneity: Tau2 = 0.04; Chi2 = 43.18, df = 12 (P = 0.00002); I2 =72%

Test for overall effect: Z = 6.23 (P < 0.00001)
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Analysis 1.16. Comparison 1 Dopamine agonists versus placebo, Outcome 16 Medication subgroups:

responder rates on PGI.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 16 Medication subgroups: responder rates on PGI

Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

1 Pergolide

Trenkwalder 2004a 32/47 8/53 3.1 % 4.51 [ 2.31, 8.80 ]

Subtotal (95% CI) 47 53 3.1 % 4.51 [ 2.31, 8.80 ]

Total events: 32 (Dopamine agonists), 8 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 4.42 (P < 0.00001)

2 Pramipexole

BI 2008 156/249 75/127 10.0 % 1.06 [ 0.89, 1.26 ]

BI 2009 101/162 70/159 9.2 % 1.42 [ 1.15, 1.75 ]

Ferini-Strambi 2008 112/178 68/179 9.1 % 1.66 [ 1.33, 2.06 ]

Inoue 2010 19/20 8/21 4.0 % 2.49 [ 1.43, 4.34 ]

Montagna 2010 127/203 67/199 9.0 % 1.86 [ 1.49, 2.32 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Oertel 2007 138/224 36/114 7.7 % 1.95 [ 1.46, 2.61 ]

Partinen 2006 40/65 8/21 3.8 % 1.62 [ 0.91, 2.88 ]

Winkelman 2006 156/254 38/85 8.4 % 1.37 [ 1.06, 1.77 ]

Subtotal (95% CI) 1355 905 61.1 % 1.57 [ 1.30, 1.89 ]

Total events: 849 (Dopamine agonists), 370 (Placebo)

Heterogeneity: Tau2 = 0.05; Chi2 = 27.20, df = 7 (P = 0.00031); I2 =74%

Test for overall effect: Z = 4.75 (P < 0.00001)

3 Ropinirole

GSK 2006 95/152 77/146 9.5 % 1.19 [ 0.97, 1.44 ]

Kushida 2008 136/174 94/183 10.2 % 1.52 [ 1.29, 1.79 ]

Subtotal (95% CI) 326 329 19.7 % 1.35 [ 1.06, 1.73 ]

Total events: 231 (Dopamine agonists), 171 (Placebo)

Heterogeneity: Tau2 = 0.02; Chi2 = 3.72, df = 1 (P = 0.05); I2 =73%

Test for overall effect: Z = 2.41 (P = 0.016)

4 Rotigotine

Hening 2010 132/157 54/85 9.9 % 1.32 [ 1.11, 1.58 ]

Oertel 2010 37/44 12/20 6.2 % 1.40 [ 0.96, 2.05 ]

Subtotal (95% CI) 201 105 16.1 % 1.34 [ 1.14, 1.57 ]

Total events: 169 (Dopamine agonists), 66 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 3.58 (P = 0.00034)

Total (95% CI) 1929 1392 100.0 % 1.53 [ 1.34, 1.75 ]

Total events: 1281 (Dopamine agonists), 615 (Placebo)

Heterogeneity: Tau2 = 0.04; Chi2 = 44.52, df = 12 (P = 0.00001); I2 =73%

Test for overall effect: Z = 6.16 (P < 0.00001)
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Analysis 1.17. Comparison 1 Dopamine agonists versus placebo, Outcome 17 Number of patients

experiencing adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 17 Number of patients experiencing adverse events

Study or subgroup Dopamine agonists Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Adler 2004 10/22 2/22 0.6 % 8.33 [ 1.56, 44.64 ]

Allen 2004 29/32 23/33 0.9 % 4.20 [ 1.03, 17.07 ]

Axxonis 2005 98/104 45/53 1.3 % 2.90 [ 0.95, 8.86 ]

Axxonis 2008 113/155 52/79 3.8 % 1.40 [ 0.78, 2.51 ]

Benes 2010 134/197 28/67 3.9 % 2.96 [ 1.67, 5.24 ]

BI 2008 165/269 72/132 5.8 % 1.32 [ 0.87, 2.02 ]

BI 2009 120/166 106/163 5.1 % 1.40 [ 0.88, 2.24 ]

Bogan 2006 151/178 125/193 4.7 % 3.04 [ 1.84, 5.04 ]

Earley 1998 4/8 2/8 0.4 % 3.00 [ 0.36, 24.92 ]

Ferini-Strambi 2008 106/182 86/187 6.0 % 1.64 [ 1.09, 2.47 ]

Garcia-Borreguero 2007 154/214 37/51 3.0 % 0.97 [ 0.49, 1.92 ]

GSK 2005 35/37 13/17 0.5 % 5.38 [ 0.88, 33.00 ]

GSK 2006 122/154 102/149 4.5 % 1.76 [ 1.04, 2.96 ]

GSK 2007 143/189 133/195 5.4 % 1.45 [ 0.93, 2.27 ]

GSK 2008 12/20 9/19 1.0 % 1.67 [ 0.47, 5.93 ]

GSK 2009 146/197 125/207 5.8 % 1.88 [ 1.23, 2.87 ]

Hening 2010 183/205 84/100 2.9 % 1.58 [ 0.79, 3.17 ]

Inoue 2010 16/20 14/21 0.8 % 2.00 [ 0.48, 8.30 ]

Kushida 2008 138/176 119/186 5.1 % 2.04 [ 1.28, 3.26 ]

Montagna 2010 124/203 103/200 6.3 % 1.48 [ 1.00, 2.20 ]

Oertel 2006 20/23 9/20 0.7 % 8.15 [ 1.82, 36.50 ]

Oertel 2007 150/230 55/115 5.3 % 2.05 [ 1.30, 3.23 ]

Oertel 2008 113/170 25/55 3.5 % 2.38 [ 1.28, 4.42 ]

Oertel 2010 34/46 12/21 1.4 % 2.13 [ 0.72, 6.30 ]

Partinen 2006 48/66 17/22 1.3 % 0.78 [ 0.25, 2.44 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Pieta 1998 2/8 0/8 0.2 % 6.54 [ 0.27, 160.97 ]

Stiasny-Kolster 2004a 51/63 18/22 1.0 % 0.94 [ 0.27, 3.31 ]

Stiasny-Kolster 2004b 14/19 10/14 0.7 % 1.12 [ 0.24, 5.25 ]

Trenkwalder 2004a 31/46 29/53 2.2 % 1.71 [ 0.75, 3.88 ]

Trenkwalder 2004b 120/146 103/138 3.9 % 1.57 [ 0.89, 2.78 ]

Trenkwalder 2008 181/226 64/117 4.9 % 3.33 [ 2.04, 5.43 ]

Walters 2004 112/131 102/136 3.5 % 1.96 [ 1.05, 3.66 ]

Winkelman 2006 209/258 69/86 3.5 % 1.05 [ 0.57, 1.94 ]

Total (95% CI) 4160 2889 100.0 % 1.82 [ 1.59, 2.08 ]

Total events: 3088 (Dopamine agonists), 1793 (Placebo)

Heterogeneity: Tau2 = 0.03; Chi2 = 42.05, df = 32 (P = 0.11); I2 =24%

Test for overall effect: Z = 8.78 (P < 0.00001)
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Analysis 1.18. Comparison 1 Dopamine agonists versus placebo, Outcome 18 Medication subgroups:

number of patients experiencing adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 18 Medication subgroups: number of patients experiencing adverse events

Study or subgroup Dopamine agonists Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

1 Cabergoline

Oertel 2006 20/23 9/20 0.7 % 8.15 [ 1.82, 36.50 ]

Stiasny-Kolster 2004a 51/63 18/22 1.0 % 0.94 [ 0.27, 3.31 ]

Subtotal (95% CI) 86 42 1.8 % 2.66 [ 0.32, 21.99 ]

Total events: 71 (Dopamine agonists), 27 (Placebo)

Heterogeneity: Tau2 = 1.83; Chi2 = 4.68, df = 1 (P = 0.03); I2 =79%

Test for overall effect: Z = 0.91 (P = 0.36)

2 Lisuride

Axxonis 2005 98/104 45/53 1.3 % 2.90 [ 0.95, 8.86 ]

Axxonis 2008 113/155 52/79 3.8 % 1.40 [ 0.78, 2.51 ]

Subtotal (95% CI) 259 132 5.1 % 1.72 [ 0.90, 3.27 ]

Total events: 211 (Dopamine agonists), 97 (Placebo)

Heterogeneity: Tau2 = 0.06; Chi2 = 1.30, df = 1 (P = 0.25); I2 =23%

Test for overall effect: Z = 1.64 (P = 0.10)

3 Pergolide

Earley 1998 4/8 2/8 0.4 % 3.00 [ 0.36, 24.92 ]

Pieta 1998 2/8 0/8 0.2 % 6.54 [ 0.27, 160.97 ]

Trenkwalder 2004a 31/46 29/53 2.2 % 1.71 [ 0.75, 3.88 ]

Subtotal (95% CI) 62 69 2.8 % 1.97 [ 0.94, 4.15 ]

Total events: 37 (Dopamine agonists), 31 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.81, df = 2 (P = 0.67); I2 =0.0%

Test for overall effect: Z = 1.79 (P = 0.074)

4 Pramipexole

BI 2008 165/269 72/132 5.8 % 1.32 [ 0.87, 2.02 ]

BI 2009 120/166 106/163 5.1 % 1.40 [ 0.88, 2.24 ]

Ferini-Strambi 2008 106/182 86/187 6.0 % 1.64 [ 1.09, 2.47 ]

Inoue 2010 16/20 14/21 0.8 % 2.00 [ 0.48, 8.30 ]

Montagna 2010 124/203 103/200 6.3 % 1.48 [ 1.00, 2.20 ]

Oertel 2007 150/230 55/115 5.3 % 2.05 [ 1.30, 3.23 ]

Partinen 2006 48/66 17/22 1.3 % 0.78 [ 0.25, 2.44 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Winkelman 2006 209/258 69/86 3.5 % 1.05 [ 0.57, 1.94 ]

Subtotal (95% CI) 1394 926 34.2 % 1.48 [ 1.24, 1.77 ]

Total events: 938 (Dopamine agonists), 522 (Placebo)

Heterogeneity: Tau2 = 0.0; Chi2 = 5.06, df = 7 (P = 0.65); I2 =0.0%

Test for overall effect: Z = 4.30 (P = 0.000017)

5 Ropinirole

Adler 2004 10/22 2/22 0.6 % 8.33 [ 1.56, 44.64 ]

Allen 2004 29/32 23/33 0.9 % 4.20 [ 1.03, 17.07 ]

Benes 2010 134/197 28/67 3.9 % 2.96 [ 1.67, 5.24 ]

Bogan 2006 151/178 125/193 4.7 % 3.04 [ 1.84, 5.04 ]

GSK 2005 35/37 13/17 0.5 % 5.38 [ 0.88, 33.00 ]

GSK 2006 122/154 102/149 4.5 % 1.76 [ 1.04, 2.96 ]

GSK 2007 143/189 133/195 5.4 % 1.45 [ 0.93, 2.27 ]

GSK 2008 12/20 9/19 1.0 % 1.67 [ 0.47, 5.93 ]

GSK 2009 146/197 125/207 5.8 % 1.88 [ 1.23, 2.87 ]

Kushida 2008 138/176 119/186 5.1 % 2.04 [ 1.28, 3.26 ]

Trenkwalder 2004b 120/146 103/138 3.9 % 1.57 [ 0.89, 2.78 ]

Walters 2004 112/131 102/136 3.5 % 1.96 [ 1.05, 3.66 ]

Subtotal (95% CI) 1479 1362 39.8 % 2.07 [ 1.71, 2.50 ]

Total events: 1152 (Dopamine agonists), 884 (Placebo)

Heterogeneity: Tau2 = 0.01; Chi2 = 12.50, df = 11 (P = 0.33); I2 =12%

Test for overall effect: Z = 7.49 (P < 0.00001)

6 Rotigotine

Hening 2010 183/205 84/100 2.9 % 1.58 [ 0.79, 3.17 ]

Oertel 2008 113/170 25/55 3.5 % 2.38 [ 1.28, 4.42 ]

Oertel 2010 34/46 12/21 1.4 % 2.13 [ 0.72, 6.30 ]

Stiasny-Kolster 2004b 14/19 10/14 0.7 % 1.12 [ 0.24, 5.25 ]

Trenkwalder 2008 181/226 64/117 4.9 % 3.33 [ 2.04, 5.43 ]

Subtotal (95% CI) 666 307 13.3 % 2.41 [ 1.75, 3.31 ]

Total events: 525 (Dopamine agonists), 195 (Placebo)

Heterogeneity: Tau2 = 0.00; Chi2 = 4.08, df = 4 (P = 0.39); I2 =2%

Test for overall effect: Z = 5.39 (P < 0.00001)

7 Sumanirole

Garcia-Borreguero 2007 154/214 37/51 3.0 % 0.97 [ 0.49, 1.92 ]

Subtotal (95% CI) 214 51 3.0 % 0.97 [ 0.49, 1.92 ]

Total events: 154 (Dopamine agonists), 37 (Placebo)

Heterogeneity: not applicable
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Test for overall effect: Z = 0.08 (P = 0.93)

Total (95% CI) 4160 2889 100.0 % 1.82 [ 1.59, 2.08 ]

Total events: 3088 (Dopamine agonists), 1793 (Placebo)

Heterogeneity: Tau2 = 0.03; Chi2 = 42.05, df = 32 (P = 0.11); I2 =24%

Test for overall effect: Z = 8.78 (P < 0.00001)
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Analysis 1.19. Comparison 1 Dopamine agonists versus placebo, Outcome 19 Change in daytime tiredness.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 19 Change in daytime tiredness

Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Allen 2004 27 -12.4 (17.86) 25 -7.8 (16.57) 1.5 % -0.26 [ -0.81, 0.28 ]

Axxonis 2005 102 -2.45 (3.29) 51 -0.4 (3.2) 3.4 % -0.63 [ -0.97, -0.28 ]

Axxonis 2008 152 -2 (3.3) 79 -0.9 (2.9) 4.8 % -0.35 [ -0.62, -0.07 ]

Benes 2010 198 -11.1 (18.9) 66 -9 (19.4) 4.7 % -0.11 [ -0.39, 0.17 ]

BI 2009 161 -0.7 (2.4) 159 -0.8 (2.8) 6.5 % 0.04 [ -0.18, 0.26 ]

Bogan 2006 176 -16.2 (22.46) 185 -11.4 (22.22) 7.0 % -0.21 [ -0.42, -0.01 ]

Ferini-Strambi 2008 177 -12.8 (18.7) 178 -9 (18.8) 6.9 % -0.20 [ -0.41, 0.01 ]

GSK 2006 144 -11.25 (23.74) 134 -12.14 (20.44) 6.0 % 0.04 [ -0.20, 0.28 ]

GSK 2007 150 -19.8 (21.3) 165 -12.3 (18.83) 6.4 % -0.37 [ -0.60, -0.15 ]

GSK 2008 19 -26.3 (22.81) 18 -14.1 (24.62) 1.1 % -0.50 [ -1.16, 0.15 ]

Hening 2010 205 -15.44 (22.97) 100 -9.1 (21.4) 5.8 % -0.28 [ -0.52, -0.04 ]

Kushida 2008 174 -18.1 (24.06) 183 -15.4 (23.88) 7.0 % -0.11 [ -0.32, 0.10 ]

Montagna 2010 202 -2.4 (3.1) 195 -1.3 (2.7) 7.3 % -0.38 [ -0.58, -0.18 ]

Oertel 2006 20 -3.4 (4.1) 20 -2.3 (2.8) 1.2 % -0.31 [ -0.93, 0.32 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Oertel 2007 224 -1.1 (1.3) 115 -0.5 (1.2) 6.2 % -0.47 [ -0.70, -0.24 ]

Oertel 2008 166 -2.3 (2.97) 53 -1.6 (2.9) 4.0 % -0.24 [ -0.55, 0.07 ]

Oertel 2010 46 -10.1 (15.8) 21 -9 (19.7) 1.7 % -0.06 [ -0.58, 0.45 ]

Stiasny-Kolster 2004b 19 -1.7 (2.9) 14 -1.2 (2.4) 1.0 % -0.18 [ -0.87, 0.51 ]

Trenkwalder 2004b 140 -9.2 (22.85) 130 -4.9 (19.04) 5.8 % -0.20 [ -0.44, 0.04 ]

Trenkwalder 2008 221 -9.94 (20.32) 99 -5.2 (18.5) 5.9 % -0.24 [ -0.48, 0.00 ]

Walters 2004 123 -11.5 (19.15) 129 -5.6 (20.03) 5.5 % -0.30 [ -0.55, -0.05 ]

Total (95% CI) 2846 2119 100.0 % -0.24 [ -0.31, -0.17 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 28.30, df = 20 (P = 0.10); I2 =29%

Test for overall effect: Z = 6.64 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.20. Comparison 1 Dopamine agonists versus placebo, Outcome 20 Medication subgroups:

change in daytime tiredness.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 20 Medication subgroups: change in daytime tiredness

Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Cabergoline

Oertel 2006 20 -3.4 (4.1) 20 -2.3 (2.8) 1.2 % -0.31 [ -0.93, 0.32 ]

Subtotal (95% CI) 20 20 1.2 % -0.31 [ -0.93, 0.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.96 (P = 0.33)

2 Lisuride

Axxonis 2005 102 -2.45 (3.29) 51 -0.4 (3.2) 3.4 % -0.63 [ -0.97, -0.28 ]

Axxonis 2008 152 -2 (3.3) 79 -0.9 (2.9) 4.8 % -0.35 [ -0.62, -0.07 ]

Subtotal (95% CI) 254 130 8.3 % -0.47 [ -0.74, -0.19 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 1.56, df = 1 (P = 0.21); I2 =36%

Test for overall effect: Z = 3.37 (P = 0.00077)

3 Pramipexole

BI 2009 161 -0.7 (2.4) 159 -0.8 (2.8) 6.5 % 0.04 [ -0.18, 0.26 ]

Ferini-Strambi 2008 177 -12.8 (18.7) 178 -9 (18.8) 6.9 % -0.20 [ -0.41, 0.01 ]

Montagna 2010 202 -2.4 (3.1) 195 -1.3 (2.7) 7.3 % -0.38 [ -0.58, -0.18 ]

Oertel 2007 224 -1.1 (1.3) 115 -0.5 (1.2) 6.2 % -0.47 [ -0.70, -0.24 ]

Subtotal (95% CI) 764 647 27.0 % -0.25 [ -0.47, -0.04 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 12.09, df = 3 (P = 0.01); I2 =75%

Test for overall effect: Z = 2.32 (P = 0.020)

4 Ropinirole

Allen 2004 27 -12.4 (17.86) 25 -7.8 (16.57) 1.5 % -0.26 [ -0.81, 0.28 ]

Benes 2010 198 -11.1 (18.9) 66 -9 (19.4) 4.7 % -0.11 [ -0.39, 0.17 ]

Bogan 2006 176 -16.2 (22.46) 185 -11.4 (22.22) 7.0 % -0.21 [ -0.42, -0.01 ]

GSK 2006 144 -11.25 (23.74) 134 -12.14 (20.44) 6.0 % 0.04 [ -0.20, 0.28 ]

GSK 2007 150 -19.8 (21.3) 165 -12.3 (18.83) 6.4 % -0.37 [ -0.60, -0.15 ]

GSK 2008 19 -26.3 (22.81) 18 -14.1 (24.62) 1.1 % -0.50 [ -1.16, 0.15 ]

Kushida 2008 174 -18.1 (24.06) 183 -15.4 (23.88) 7.0 % -0.11 [ -0.32, 0.10 ]

Trenkwalder 2004b 140 -9.2 (22.85) 130 -4.9 (19.04) 5.8 % -0.20 [ -0.44, 0.04 ]

Walters 2004 123 -11.5 (19.15) 129 -5.6 (20.03) 5.5 % -0.30 [ -0.55, -0.05 ]
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(. . . Continued)
Study or subgroup Dopamine agonists Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 1151 1035 45.1 % -0.19 [ -0.28, -0.10 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 8.88, df = 8 (P = 0.35); I2 =10%

Test for overall effect: Z = 4.14 (P = 0.000035)

5 Rotigotine

Hening 2010 205 -15.44 (22.97) 100 -9.1 (21.4) 5.8 % -0.28 [ -0.52, -0.04 ]

Oertel 2008 166 -2.3 (2.97) 53 -1.6 (2.9) 4.0 % -0.24 [ -0.55, 0.07 ]

Oertel 2010 46 -10.1 (15.8) 21 -9 (19.7) 1.7 % -0.06 [ -0.58, 0.45 ]

Stiasny-Kolster 2004b 19 -1.7 (2.9) 14 -1.2 (2.4) 1.0 % -0.18 [ -0.87, 0.51 ]

Trenkwalder 2008 221 -9.94 (20.32) 99 -5.2 (18.5) 5.9 % -0.24 [ -0.48, 0.00 ]

Subtotal (95% CI) 657 287 18.4 % -0.24 [ -0.38, -0.10 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.59, df = 4 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 3.33 (P = 0.00085)

Total (95% CI) 2846 2119 100.0 % -0.24 [ -0.31, -0.17 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 28.30, df = 20 (P = 0.10); I2 =29%

Test for overall effect: Z = 6.64 (P < 0.00001)
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Analysis 1.21. Comparison 1 Dopamine agonists versus placebo, Outcome 21 Subgroup analysis: Effect of

randomisation on change on IRLS.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 21 Subgroup analysis: Effect of randomisation on change on IRLS

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Randomisation unclear

BI 2008 -1.89 (0.99) 4.2 % -1.89 [ -3.83, 0.05 ]

Garcia-Borreguero 2007 -1.83 (1.47) 3.5 % -1.83 [ -4.71, 1.05 ]

Inoue 2010 -9.7 (2.78) 2.0 % -9.70 [ -15.15, -4.25 ]

Kushida 2008 -4.11 (1) 4.2 % -4.11 [ -6.07, -2.15 ]

Subtotal (95% CI) 13.9 % -3.54 [ -5.83, -1.24 ]

Heterogeneity: Tau2 = 3.38; Chi2 = 8.90, df = 3 (P = 0.03); I2 =66%

Test for overall effect: Z = 3.02 (P = 0.0026)

2 Randomisation clear

Adler 2004 -11.7 (2.91) 1.9 % -11.70 [ -17.40, -6.00 ]

Allen 2004 -1.2 (2.02) 2.8 % -1.20 [ -5.16, 2.76 ]

Axxonis 2005 -8.49 (1.89) 3.0 % -8.49 [ -12.19, -4.79 ]

Axxonis 2008 -7.7 (1.48) 3.5 % -7.70 [ -10.60, -4.80 ]

Benes 2010 -4.4 (1.54) 3.4 % -4.40 [ -7.42, -1.38 ]

BI 2009 -2.8 (1.06) 4.1 % -2.80 [ -4.88, -0.72 ]

Bogan 2006 -3.7 (0.85) 4.4 % -3.70 [ -5.37, -2.03 ]

Ferini-Strambi 2008 -3.8 (0.99) 4.2 % -3.80 [ -5.74, -1.86 ]

GSK 2005 -9.91 (2.5) 2.3 % -9.91 [ -14.81, -5.01 ]

GSK 2007 -5.87 (0.91) 4.3 % -5.87 [ -7.65, -4.09 ]

GSK 2008 -4.7 (2.81) 2.0 % -4.70 [ -10.21, 0.81 ]

GSK 2009 -2.5 (1.08) 4.1 % -2.50 [ -4.62, -0.38 ]

Hening 2010 -4.96 (1.03) 4.1 % -4.96 [ -6.98, -2.94 ]

Montagna 2010 -6.1 (0.99) 4.2 % -6.10 [ -8.04, -4.16 ]

Oertel 2006 -13.23 (3.58) 1.4 % -13.23 [ -20.25, -6.21 ]

Oertel 2007 -6.6 (1.08) 4.1 % -6.60 [ -8.72, -4.48 ]

Oertel 2008 -6.76 (1.53) 3.4 % -6.76 [ -9.76, -3.76 ]
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

Oertel 2010 -6.6 (2.56) 2.2 % -6.60 [ -11.62, -1.58 ]

Partinen 2006 -9.86 (1.72) 3.2 % -9.86 [ -13.23, -6.49 ]

Stiasny-Kolster 2004a -10.85 (2.18) 2.6 % -10.85 [ -15.12, -6.58 ]

Stiasny-Kolster 2004b -12.4 (2.91) 1.9 % -12.40 [ -18.10, -6.70 ]

Trenkwalder 2004a -11.7 (1.58) 3.4 % -11.70 [ -14.80, -8.60 ]

Trenkwalder 2004b -3.01 (1.03) 4.1 % -3.01 [ -5.03, -0.99 ]

Trenkwalder 2008 -7.9 (1.56) 3.4 % -7.90 [ -10.96, -4.84 ]

Walters 2004 -2.5 (1.07) 4.1 % -2.50 [ -4.60, -0.40 ]

Winkelman 2006 -4.24 (1.15) 4.0 % -4.24 [ -6.49, -1.99 ]

Subtotal (95% CI) 86.1 % -6.07 [ -7.14, -5.00 ]

Heterogeneity: Tau2 = 5.14; Chi2 = 96.27, df = 25 (P<0.00001); I2 =74%

Test for overall effect: Z = 11.10 (P < 0.00001)

Total (95% CI) 100.0 % -5.74 [ -6.74, -4.74 ]

Heterogeneity: Tau2 = 5.23; Chi2 = 115.20, df = 29 (P<0.00001); I2 =75%

Test for overall effect: Z = 11.24 (P < 0.00001)
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Analysis 1.22. Comparison 1 Dopamine agonists versus placebo, Outcome 22 Subgroup analysis: Effect of

study origin on change on IRLS.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 1 Dopamine agonists versus placebo

Outcome: 22 Subgroup analysis: Effect of study origin on change on IRLS

Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

1 Europe

Axxonis 2005 -8.49 (1.89) 3.0 % -8.49 [ -12.19, -4.79 ]

Axxonis 2008 -7.7 (1.48) 3.5 % -7.70 [ -10.60, -4.80 ]

Benes 2010 -4.4 (1.54) 3.4 % -4.40 [ -7.42, -1.38 ]

BI 2009 -2.8 (1.06) 4.1 % -2.80 [ -4.88, -0.72 ]

Ferini-Strambi 2008 -3.8 (0.99) 4.2 % -3.80 [ -5.74, -1.86 ]

GSK 2009 -2.5 (1.08) 4.1 % -2.50 [ -4.62, -0.38 ]

Inoue 2010 -9.7 (2.78) 2.0 % -9.70 [ -15.15, -4.25 ]

Montagna 2010 -6.1 (0.99) 4.2 % -6.10 [ -8.04, -4.16 ]

Oertel 2006 -13.23 (3.58) 1.4 % -13.23 [ -20.25, -6.21 ]

Oertel 2007 -6.6 (1.08) 4.1 % -6.60 [ -8.72, -4.48 ]

Oertel 2008 -6.76 (1.53) 3.4 % -6.76 [ -9.76, -3.76 ]

Oertel 2010 -6.6 (2.56) 2.2 % -6.60 [ -11.62, -1.58 ]

Partinen 2006 -9.86 (1.72) 3.2 % -9.86 [ -13.23, -6.49 ]

Stiasny-Kolster 2004a -10.85 (2.18) 2.6 % -10.85 [ -15.12, -6.58 ]

Stiasny-Kolster 2004b -12.4 (2.91) 1.9 % -12.40 [ -18.10, -6.70 ]

Trenkwalder 2004a -11.7 (1.58) 3.4 % -11.70 [ -14.80, -8.60 ]

Trenkwalder 2004b -3.01 (1.03) 4.1 % -3.01 [ -5.03, -0.99 ]

Trenkwalder 2008 -7.9 (1.56) 3.4 % -7.90 [ -10.96, -4.84 ]

Subtotal (95% CI) 58.3 % -6.88 [ -8.31, -5.45 ]

Heterogeneity: Tau2 = 6.69; Chi2 = 72.51, df = 17 (P<0.00001); I2 =77%

Test for overall effect: Z = 9.42 (P < 0.00001)

2 Other origin

Adler 2004 -11.7 (2.91) 1.9 % -11.70 [ -17.40, -6.00 ]

Allen 2004 -1.2 (2.02) 2.8 % -1.20 [ -5.16, 2.76 ]

BI 2008 -1.89 (0.99) 4.2 % -1.89 [ -3.83, 0.05 ]
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(. . . Continued)
Study or subgroup Mean Difference (SE) Mean Difference Weight Mean Difference

IV,Random,95% CI IV,Random,95% CI

Bogan 2006 -3.7 (0.85) 4.4 % -3.70 [ -5.37, -2.03 ]

Garcia-Borreguero 2007 -1.83 (1.47) 3.5 % -1.83 [ -4.71, 1.05 ]

GSK 2005 -9.91 (2.5) 2.3 % -9.91 [ -14.81, -5.01 ]

GSK 2007 -5.87 (0.91) 4.3 % -5.87 [ -7.65, -4.09 ]

GSK 2008 -4.7 (2.81) 2.0 % -4.70 [ -10.21, 0.81 ]

Hening 2010 -4.96 (1.03) 4.1 % -4.96 [ -6.98, -2.94 ]

Kushida 2008 -4.11 (1) 4.2 % -4.11 [ -6.07, -2.15 ]

Walters 2004 -2.5 (1.07) 4.1 % -2.50 [ -4.60, -0.40 ]

Winkelman 2006 -4.24 (1.15) 4.0 % -4.24 [ -6.49, -1.99 ]

Subtotal (95% CI) 41.7 % -4.13 [ -5.31, -2.95 ]

Heterogeneity: Tau2 = 2.39; Chi2 = 28.53, df = 11 (P = 0.003); I2 =61%

Test for overall effect: Z = 6.85 (P < 0.00001)

Total (95% CI) 100.0 % -5.74 [ -6.74, -4.74 ]

Heterogeneity: Tau2 = 5.23; Chi2 = 115.20, df = 29 (P<0.00001); I2 =75%

Test for overall effect: Z = 11.24 (P < 0.00001)

-20 -10 0 10 20

Favours DAs Favours placebo

Analysis 2.1. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 1 Change on IRLS.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 1 Change on IRLS

Study or subgroup Dopamine agonists Levodopa Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

BI 2006 39 -7.2 (9.5) 39 -4 (7.5) 38.1 % -3.20 [ -7.00, 0.60 ]

Trenkwalder 2007 167 -16.06 (10.17) 177 -9.55 (9.68) 61.9 % -6.51 [ -8.61, -4.41 ]

Total (95% CI) 206 216 100.0 % -5.25 [ -8.40, -2.10 ]

Heterogeneity: Tau2 = 3.03; Chi2 = 2.23, df = 1 (P = 0.14); I2 =55%

Test for overall effect: Z = 3.27 (P = 0.0011)
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Analysis 2.2. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 2 Change in

periodic limb movements in sleep.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 2 Change in periodic limb movements in sleep

Study or subgroup Pramipexole Levodopa Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

BI 2006 39 -11.5 (13.9) 39 -7.7 (9.5) 100.0 % -3.80 [ -9.08, 1.48 ]

Total (95% CI) 39 39 100.0 % -3.80 [ -9.08, 1.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.41 (P = 0.16)
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Analysis 2.3. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 3 Number of

dropouts due to adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 3 Number of dropouts due to adverse events

Study or subgroup Dopamine agonists Levodopa Odds Ratio Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

BI 2006 0/58 1/63 0.36 [ 0.01, 8.92 ]

Staedt 1997 0/11 0/11 0.0 [ 0.0, 0.0 ]

Trenkwalder 2007 35/178 22/183 1.79 [ 1.00, 3.20 ]

Total (95% CI) 247 257 1.70 [ 0.96, 3.01 ]

Total events: 35 (Dopamine agonists), 23 (Levodopa)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.94, df = 1 (P = 0.33); I2 =0.0%

Test for overall effect: Z = 1.83 (P = 0.067)
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Analysis 2.4. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 4 Responder rates

on CGI-I.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 4 Responder rates on CGI-I

Study or subgroup Dopamine agonists Levodopa Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

BI 2006 19/39 20/39 26.2 % 0.95 [ 0.61, 1.48 ]

Trenkwalder 2007 139/167 114/177 73.8 % 1.29 [ 1.14, 1.47 ]

Total (95% CI) 206 216 100.0 % 1.19 [ 0.91, 1.56 ]

Total events: 158 (Dopamine agonists), 134 (Levodopa)

Heterogeneity: Tau2 = 0.02; Chi2 = 1.78, df = 1 (P = 0.18); I2 =44%

Test for overall effect: Z = 1.27 (P = 0.20)
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Analysis 2.5. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 5 Change in self

rated quality of sleep.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 5 Change in self rated quality of sleep

Study or subgroup Cabergoline Levodopa Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Trenkwalder 2007 167 -3.43 (3.45) 177 -2.8 (3.35) 100.0 % -0.63 [ -1.35, 0.09 ]

Total (95% CI) 167 177 100.0 % -0.63 [ -1.35, 0.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.72 (P = 0.086)

-4 -2 0 2 4

Favours cabergoline Favours levodopa

133Dopamine agonists for the treatment of restless legs syndrome (Review)

Copyright © 2011 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 2.6. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 6 Change in quality

of life.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 6 Change in quality of life

Study or subgroup Cabergoline Levodopa Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Trenkwalder 2007 150 -15.92 (13.91) 164 -10.38 (12.08) 100.0 % -5.54 [ -8.43, -2.65 ]

Total (95% CI) 150 164 100.0 % -5.54 [ -8.43, -2.65 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.75 (P = 0.00018)
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Analysis 2.7. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 7 Number of

patients experiencing adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 7 Number of patients experiencing adverse events

Study or subgroup Dopamine agonists Levodopa Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

BI 2006 38/39 39/39 20.7 % 0.32 [ 0.01, 8.22 ]

Staedt 1997 10/11 3/11 28.0 % 26.67 [ 2.31, 308.00 ]

Trenkwalder 2007 126/178 99/183 51.3 % 2.06 [ 1.33, 3.18 ]

Total (95% CI) 228 233 100.0 % 2.87 [ 0.43, 19.00 ]

Total events: 174 (Dopamine agonists), 141 (Levodopa)

Heterogeneity: Tau2 = 1.76; Chi2 = 5.43, df = 2 (P = 0.07); I2 =63%

Test for overall effect: Z = 1.09 (P = 0.27)
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Analysis 2.8. Comparison 2 Active trials: dopamine agonists versus levodopa, Outcome 8 Change in

daytime tiredness.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 2 Active trials: dopamine agonists versus levodopa

Outcome: 8 Change in daytime tiredness

Study or subgroup Dopamine agonists Levodopa Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Trenkwalder 2007 167 -1.16 (3.4) 177 -1.43 (3.05) 100.0 % 0.27 [ -0.41, 0.95 ]

Total (95% CI) 167 177 100.0 % 0.27 [ -0.41, 0.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.77 (P = 0.44)
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Favours cabergoline Favours levodopa

Analysis 3.1. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 1 Change on IRLS.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 1 Change on IRLS

Study or subgroup Lisuride Ropinirole Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Axxonis 2008 152 -14.6 (10.95) 78 -11.6 (9.3) 100.0 % -3.00 [ -5.70, -0.30 ]

Total (95% CI) 152 78 100.0 % -3.00 [ -5.70, -0.30 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.18 (P = 0.029)
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Analysis 3.2. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 2 Number of dropouts due to

adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 2 Number of dropouts due to adverse events

Study or subgroup Lisuride Ropinirole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Axxonis 2008 27/155 6/78 100.0 % 2.53 [ 1.00, 6.42 ]

Total (95% CI) 155 78 100.0 % 2.53 [ 1.00, 6.42 ]

Total events: 27 (Lisuride), 6 (Ropinirole)

Heterogeneity: not applicable

Test for overall effect: Z = 1.96 (P = 0.050)

Test for subgroup differences: Not applicable
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Favours lisuride Favours ropinirole

Analysis 3.3. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 3 Responders on CGI-I.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 3 Responders on CGI-I

Study or subgroup Lisuride Ropinirole Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Axxonis 2008 106/148 55/75 100.0 % 0.98 [ 0.82, 1.16 ]

Total (95% CI) 148 75 100.0 % 0.98 [ 0.82, 1.16 ]

Total events: 106 (Lisuride), 55 (Ropinirole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.27 (P = 0.79)
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Analysis 3.4. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 4 Change in self-rated quality of

sleep.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 4 Change in self-rated quality of sleep

Study or subgroup Lisuride Ropinirole Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Axxonis 2008 152 -3.2 (3.8) 78 -3.4 (3.3) 100.0 % 0.20 [ -0.75, 1.15 ]

Total (95% CI) 152 78 100.0 % 0.20 [ -0.75, 1.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.41 (P = 0.68)

Test for subgroup differences: Not applicable
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Analysis 3.5. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 5 Change in quality of life.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 5 Change in quality of life

Study or subgroup Lisuride Ropinirole Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Axxonis 2008 152 -14.8 (13.9) 78 -10.3 (12.9) 100.0 % -4.50 [ -8.12, -0.88 ]

Total (95% CI) 152 78 100.0 % -4.50 [ -8.12, -0.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.44 (P = 0.015)

Test for subgroup differences: Not applicable
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Analysis 3.6. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 6 Number of patients

experiencing adverse events.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 6 Number of patients experiencing adverse events

Study or subgroup Lisuride Ropinirole Odds Ratio Weight Odds Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Axxonis 2008 113/155 60/78 100.0 % 0.81 [ 0.43, 1.52 ]

Total (95% CI) 155 78 100.0 % 0.81 [ 0.43, 1.52 ]

Total events: 113 (Lisuride), 60 (Ropinirole)

Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours lisuride Favours ropinirole

Analysis 3.7. Comparison 3 Active trials: lisuride vs. ropinirole, Outcome 7 Change in daytime tiredness.

Review: Dopamine agonists for the treatment of restless legs syndrome

Comparison: 3 Active trials: lisuride vs. ropinirole

Outcome: 7 Change in daytime tiredness

Study or subgroup Lisuride Ropinirole Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Axxonis 2008 152 -2 (3.3) 78 -1.5 (3.2) 100.0 % -0.50 [ -1.38, 0.38 ]

Total (95% CI) 152 78 100.0 % -0.50 [ -1.38, 0.38 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.11 (P = 0.27)

Test for subgroup differences: Not applicable
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A D D I T I O N A L T A B L E S

Table 1. Diagnosis criteria of restless legs syndrome

Essential criteria

1. An urge to move the legs, usually accompanied or caused by uncomfortable and unpleasant sensations in the legs (sometimes the

urge to move is present without the uncomfortable sensations and sometimes the arms or other body parts are involved in addition

to the legs)

2. The urge to move or unpleasant sensations begin or worsen during periods of rest or inactivity such as lying or sitting

3. The urge to move or unpleasant sensations are partially or totally relieved by movement, such as walking or stretching, at least as

long as the activity continues

4. The urge to move or unpleasant sensations are worse in the evening or night than during the day or only occur in the evening or

night (when symptoms are very severe, the worsening at night may not be noticeable but must have been present previously)

Supportive criteria and associated features of RLS

• Positive family history

• Response to dopaminergic therapy

• Periodic limb movements (during wakefulness or sleep)

• Natural clinical course

• Sleep disturbance

Table 2. Summary of questionnaires in trials and their scoring

Questionnaire Description Measurement

IRLS Symptom severity scale with a total score

of 0 to 40 for 10 questions (rating 0 to 4;

Walters 2003).

Mild RLS: 0 to 10

Moderate RLS: 11 to 20

Severe RLS: 21 to 30

Very severe RLS: 31 to 40

Clinical Global Impressions - Improve-

ment Scale

Evaluation by clinician regarding improve-

ment of condition (National Institute of

Mental Health 1976).

Rating 1 (very much better) to 7 (very

much worse)

SF-A Subscore of questions regarding subjective

quality of sleep (Goertelmeyer 1985).

Rating 1 to 5

→ transformed into SMD

PSQI Index score of 18 questions regarding sleep

of the past 4 weeks with a cut-off score of

≥ 5 for “bad” sleepers (Buysse 1989).

0 to 21 points

→ transformed into SMD

MOS Sleep Problems Index II Index score of 6 questions regarding sever-

ity of sleep problems (Hays 2005).

Rating 0 (lowest) to 100 (highest)

→ transformed into SMD

MOS somnolence Score of 3 questions regarding severity of

sleep problems (Hays 2005).

Rating 0 (lowest) to 100 (highest)

→ transformed into SMD
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Table 2. Summary of questionnaires in trials and their scoring (Continued)

RLS-6 satisfaction with sleep Question regarding satisfaction with sleep

in the past 7 days (Kohnen 2004).

Rating 0 (totally satisfied) to 10 (totally un-

satisfied)

→ transformed into SMD

RLS-6 daytime tiredness Question regarding daytime somnolence in

the past 7 days (Kohnen 2004).

Rating 0 (not at all) to 10 (very tired)

→ transformed into SMD

John Hopkins RLS QoL Total score of 10 questions investigating

health related quality of life in RLS patients

(Abetz 2005).

0 (lowest) to 100 (highest)

→ transformed into SMD

QoL-RLS Total score of 12 questions investigating

health related quality of life in RLS patients

(6-point Likert scale; Kohnen 2002).

0 to 60 (high impairment)

→ transformed into SMD

IRLS: International RLS Severity Rating Scale; SF-A: Schlaffragebogen-A; PSQI: Pittsburgh Sleep Quality Inventory; MOS: Medical

Outcomes Study 12-item Sleep Scale; John Hopkins RLS QoL: Restless Legs Syndrome Quality of Life questionnaire; QoL-RLS:

Restless Legs Syndrome Quality of Life questionnaire.

Table 3. Number of retrieved trials/ additional information for published trials in online searches

Online resource Retrieved additional trials Additional information for published trials

clinical trials 8 9

GlaxoSmithKline 2 5

Boehringer Ingelheim 0 5

Lilly 0 0

clinical study results 0 0

Internet sites:

www.clinicaltrials.gov

www.gsk-clinicalstudyregister.com

http://trials.boehringer-ingelheim.com

www.lillytrials.com

www.clinicalstudyresults.org
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A P P E N D I C E S

Appendix 1. Central (OVID) search strategy

1. AF dopamin* agonist*

2. AF cabergolin*

3. AF pergolid*

4. AF bromocriptin*

5. AF Alpha-Dihydroergocryptin*

6. AF pramipexol*

7. AF ropinirol*

8. AF rotigotin*

9. AF apomorphin*

10. AF piribedil*

11. AF lisurid*

12. AF talipexol*

13. or/1-12

14. AF “rls”

15. AF “restless leg*“

16. 14 or 15

17. 13 and 16

Appendix 2. CINAHL (EBSCO) search strategy

1. TX dopamin* agonist*

2. TX cabergolin*

3. TX pergolid*

4. TX bromocriptin*

5. TX Alpha-Dihydroergocryptin*

6. TX pramipexol*

7. TX ropinirol*

8. TX rotigotin*

9. TX apomorphin*

10. TX piribedil*

11. TX lisurid*

12. TX talipexol*

13. or/1-12

14. AF “rls”

15. AF “restless leg*“

16. 14 or 15

17. 13 and 16
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Appendix 3. EMBASE search strategy

1. (random* or factorial* or crossover* or “cross over*” or placebo* or (doubl* adj blind*) or (singl* adj blind*) or assign* or

allocat* or volunteer*).mp

2. Randomized Controlled Trial/

3. (l-dopa or levodopa* or ldopa or “l dopa”).mp

4. Levodopa/

5. (rls or “restless leg*”).mp

6. Restless Legs Syndrome/

7. (1 or 2) and (3 or 4) and (5 or 6)

Appendix 4. MEDLINE (OVID) search strategy

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomized.ab.

4. placebo.ab.

5. drug therapy.fs.

6. randomly.ab.

7. trial.ab.

8. groups.ab.

9. or/ 1-8

10. humans.sh.

11. 9 and 10

12. AF dopamin* agonist*

13. AF cabergolin*

14. AF pergolid*

15. AF bromocriptin*

16. AF Alpha-Dihydroergocryptin*

17. AF pramipexol*

18. AF ropinirol*

19. AF rotigotin*

20. AF apomorphin*

21. AF piribedil*

22. AF lisurid*

23. AF talipexol*

24. or/12-23

25. AF rls

26. AF restless leg*

27. 25 or 26

28. 11 and 24 and 27

Appendix 5. PsycINFO (EBSCO) search strategy

1. TX dopamin* agonist*

2. TX cabergolin*

3. TX pergolid*

4. TX bromocriptin*

5. TX Alpha-Dihydroergocryptin*

6. TX pramipexol*

7. TX ropinirol*

8. TX rotigotin*
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9. TX apomorphin*

10. TX piribedil*

11. TX lisurid*

12. TX talipexol*

13. or/1-12

14. TX “rls”

15. TX “restless leg*“

16. 14 or 15

17. 13 and 16

Appendix 6. Univariable meta-regressions

Explanatory vari-

able

Coefficient (B) 95% confidence in-

terval

Statistical

significance

Proportion

of heterogeneity ex-

plained (R²)

Interpretation

Number of sites 0.097 0.05 to 0.15 0.001 0.42 Studies with more in-

vestigating sites re-

sult in lower IRLS

treatment effects

than studies with less

investigating sites

Duration of treat-

ment

0.023 0.003 to 0.042 0.027 0.15 Studies with longer

treatment

duration show lower

IRLS treatment ef-

fects than stud-

ies with shorter treat-

ment duration

Baseline severity on

the IRLS

-0.42 -0.96 to 0.11 0.12 0.06 Baseline severity has

no influence on treat-

ment effect.

Appendix 7. Mutivariable meta-regression

Explanatory vari-

able

Coefficient (B) 95% confidence in-

terval

Statistical

significance

Proportion

of heterogeneity ex-

plained (R²)

Interpretation

Number of sites 0.097 0.04 to 0.15 0.001 Studies with more in-

vestigating sites re-

sult in lower IRLS

treatment effects
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(Continued)

than studies with less

investigating sites

Duration of treat-

ment

0.006 -0.01 to 0.024 0.429 Studies with differ-

ing treatment dura-

tion have no differ-

ential influence on

IRLS treatment ef-

fects

Baseline severity on

the IRLS

-0.346 -0.75 to 0.059 0.091 0.56 More severe baseline

severity scores on the

IRLS in tendency

lead to larger treat-

ment effects on the

IRLS
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Two outcomes defined in the protocol were specified in detail, three outcomes were added and one outcome parameter was dropped

after discussion in the light of actual research before search for publications.

PLMS-Index and number of patients dropping out due to adverse events were defined as primary and not as secondary outcome

parameters. Sleep efficiency assessed in polysomnography was appended as primary outcome.

We added questionnaires assessing self and clinician rated general improvement (PGI and CGI-I) in the secondary outcome section.

We excluded the planned outcome patient satisfaction with treatment as the number of RLS trials investigating this parameter was very

low.

We investigated not only the first phase of cross-over trials, but included both phases of cross-over trials and partly corrected statistically

for the different design (see Reviewer’s Handbook, chapter 16.4).
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We included search dates from 1985 (instead of 1995) to 2009 in order to obtain all possibly relevant trials. The only relevant study

published before 1995 (Walters 1988), however, could not be included in the meta-analysis due to the predefined exclusion criteria.

We conducted additional searches in online trial registers provided by pharmaceutical companies, the Pharmaceutical Research and

Manufacturers of America (PhRMA) and the U.S. National Institutes for Health.

Instead of implementing fixed-effect models where data were homogeneous, we performed all meta-analyses using random-effects

models as recommended by the Reviewer’s Handbook.

We did not conduct subgroup analyses but separate meta-analyses on efficacy of dopamine agonist treatment compared to other active

treatments. The influence of treatment duration was assessed in additional meta-regressions instead of subgroup analysis. Furthermore,

meta-regressions of the influence of number of investigating sites and baseline IRLS score on IRLS treatment effect were performed.

Due to the study designs of the included trials (flexible dosing regimen, mostly similar dosing), it was not possible to investigate

influence of different dosages on treatment effect.

As we performed subgroup analyses by comparing studies at low risk of bias and studies at moderate risk of bias, sensitivity analyses

were considered as redundant and were not performed as described in the protocol.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Benzothiazoles [therapeutic use]; Dopamine Agonists [∗therapeutic use]; Ergolines [therapeutic use]; Levodopa [therapeutic use];

Pergolide [therapeutic use]; Randomized Controlled Trials as Topic; Restless Legs Syndrome [∗drug therapy]; Severity of Illness Index

MeSH check words

Humans
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