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Summary and Conclusions

SBU’s appraisal of the evidence
Restless legs syndrome (RLS) is a neurological dis
order associated with uncomfortable and occa sion
ally painful creeping sensations in the legs and/or 
arms. Restless legs syndrome can be categorized as 
primary or secondary, depending on the onset mech
an ism. Dopaminergic agents, which include dopa
mine agonists1 and levodopa, are used to ameliorate 
the symptoms of RLS.

In people with moderate to severe primary RLS, •	
treatment with dopamine agonists relieves symp
toms and improves quality of life in the short term. 
However, side effects can lead to terminating 
treat ment in some cases. The benefits and risks of 
treat ment in the longer term are not established.

Some evidence suggests that levodopa treatment •	
can reduce periodic limb movements (PLM) during 
sleep and improve sleep and quality of life in pa 
tients, but the scientific evidence is insufficient to 
draw conclusions on the risks for side effects of 
levodopa.

The scientific evidence is insufficient to draw con•	
clusions on the costeffectiveness of dopaminergic 
agents.

1 The conclusions on dopamine agonists apply to the drugs 
pramipexole, ropinirole, and rotigotine.

Technology and target group
The most common symptom in RLS is creeping sensations 
(paresthesias) affecting the lower legs. The symptoms 
usually appear during rest, in the evening, and at night, 
causing a strong urge to move the affected part of the 
body to relieve the symptoms.

A genetic association is suspected in primary RLS, and 
sev eral genes with a probable association to RLS have 
been identified. The secondary form of the disorder is 

prob ably caused by another underlying disease, or a  
deficiency in certain vitamins or minerals.

The prevalence of RLS, including all forms of the dis
order, is estimated at 5% to 10% of the adult population 
in Europe and North America. An estimated one fourth 
of people with RLS have symptoms severe enough to 
require medication. This corresponds to approximately 
200 000 individuals in Sweden. Twice as many women 
as men are affected, and the disorder is more common in 
older people than in younger people.

The causes of RLS remain largely unknown. Research 
sug gests that the condition could be partly attributed to 
the malfunction of certain dopaminereleasing parts of 
the central nervous system, which could possibly disrupt 
movement functions in the body, thereby causing the 
symptoms. The dopaminergic activity can be amplified  
with dopaminereceptoractivating drugs (dopamine  
agonists) or levodopa.

Depending on their chemical structure, dopamine ago
nists can be divided into two different pharmacolo gical 
groups: ergotderived and nonergotderived. Three non
ergot dopamine agonists – pramipexole, ropinirole, and 
roti gotine – are currently approved in Sweden for treat
ing RLS. Treatment involving dopamine agonists aims 
to ameli or ate disease symptoms and is used mainly for 
patients with moderate to severe primary RLS. Levodopa 
is also used for milder discomfort and in secondary RLS. 
Levodopa, however, is not registered in Sweden as a 
treat ment for RLS.

Primary questions
Does treatment with dopaminergic agents relieve •	
patientassessed symptoms of RLS?
Does treatment with dopaminergic agents improve •	
sleep, reduce daytime tiredness, and/or improve qual
ity of life in people with RLS?
What side effects are associated with treatment?•	
What does treatment with dopaminergic agents cost? •	
Is it costeffective?
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Patient benefit

Dopamine agonists
Dopamine agonists relieve symptoms � 2 in patients with 
moderate to severe primary RLS (Evidence Grade 1)*. 
The effect is moderate in comparison to placebo, and 
most studies have not followed patients for more than 3 
months. Treatment with dopamine agonists also results 
in increased sleep time and improved sleep qual ity and 
leads to improving quality of life (Evidence Grade 2)*. 
Dopamine agonists, however, have side effects that 
have caused some patients to terminate their partici
pa tion in studies prematurely. Evidence con cerning the 
longerterm side effects of RLS is limited.

SBU bases its assessment on 10 randomized controlled 
trials (RCTs) involving the use of dopamine agonists to 
treat moderate to severe primary RLS. Of these RCTs, 3 
involved pramipexole, 4 involved ropinirole, 2 involved 
roti gotine, and 1 involved cabergoline. The first three 
drugs are nonergot dopamine agonists, while the fourth 
is ergotderived. In total, the studies included nearly 4000 
patients.

A metaanalysis shows that average symptom relief was 
just over 50% after treatment with nonergot dopamine 
agonists and 35% after placebo treatment. The studies 
also show that treatment with these drugs improves sleep 
and quality of life and reduces daytime tiredness.

Overall, the rate of side effects in the studies averaged 75%  
in the treatment groups and 63% in the placebo groups. 
The side effects were usually mild to moderate, but severe 
side effects were also reported. Patients who received 
active treatment had a greater tendency to terminate a 
study prematurely due to adverse effects (on average 12% 
in the treatment groups and 7% in the placebo groups).

Observation times in the studies are relatively short, and 
few studies report more than 3 months of follow up. 
Hence, knowledge is limited regarding the drugs’ longer
term effects on RLS and the risk for delayed side effects. 
Due to the risks for cardiacrelated side effects, particular 
caution should be exercised in using ergot agonists.

The findings suggest that the three dopamine agonists, 
ie, pramipexole, ropinirole, and rotigotine, have similar 
effects in terms of symptom relief and side effects. How
ever, studies that compare these drugs with each other 
are lacking.

Levodopa
Compared to placebo, treatment with levodopa  �

re duces periodic limb movements during sleep in 

2 Assessed according to the IRLS rating scale.

pa tients with primary or secondary RLS (Evidence 
Grade 3)*. Treatment with levodopa also has positive 
effects on patients’ sleep and quality of life (Evidence 
Grade 3)*. Scientific evidence is insufficient* to draw 
conclusions on the side effects of levodopa. 

Four randomized, placebocontrolled trials of levodopa 
treatment have been included in the assessment. All of 
these studies appeared in older publications (1988–1999) 
and mainly assessed the surrogate endpoint of peri
od ic limb movements (PLM) during sleep. In addition 
to patients with primary RLS, the studies also included 
patients with secondary forms of the disorder.

The results suggest that the number of PLM per hour 
decreases with levodopa treatment compared to placebo. 
However, the relevance of the effects is difficult to judge 
since baseline values were reported in only one of the  
studies. Further, the results suggest that levodopa treat
ment has positive effects on patients’ sleep and quality 
of life. The scientific evidence is insufficient to assess 
the effects of levodopa treatment on patientassessed 
sensory symptoms (creeping sensations).

Further studies are essential to establish the effective
ness, and the side effects, of levodopa in treating RLS.

Ethical aspects
Knowledge is limited about potential, delayed side effects 
of dopaminergic agents in treating RLS. Few treatment 
options are currently available for patients with more 
severe RLS, and dopaminergic agents usually comprise 
firstline treatment. However, there is a risk of widening 
treatment indications (ie, prescribing dopamine agonists 
to patients with milder symptoms, where the disorder is 
not associated with longterm complications or increasing 
morbidity). From an ethical standpoint it is important that 
patients who have the greatest need for pharmaco ther
apy have access to this treatment.

Economic aspects
Scientific evidence is insufficient* to draw conclusions  �

on the costeffectiveness of dopaminergic agents.

The cost of regular treatment with dopamine agonists 
can be estimated at 3000 to 4000 Swedish kronor (SEK) 
per patient and year. Calculated per patient responding 
to treatment, the cost is substantially higher and is esti
mated at SEK 25 000 to SEK 40 000, depending on how 
response is defined. The cost of treatment with levodopa 
can be estimated at SEK 500 to SEK 1500 per patient and 
year, depending on the dose and regularity of treatment. 
This estimate, however, does not account for those who 
respond to treatment.
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* Criteria for Evidence Grading SBU’s Conclusions
Evidence Grade 1 – Strong Scientific Evidence. The conclusion is cor-
roborated by at least two independent studies with high quality, or a 
good systematic overview.
Evidence Grade 2 – Moderately Strong Scientific Evidence. The con-
clusion is corroborated by one study with high quality, and at least two 
studies with medium quality.
Evidence Grade 3 – Limited Scientific Evidence. The conclusion is cor-
roborated by at least two studies with medium quality.
Insufficient Scientific Evidence – No conclusions can be drawn when 
there are not any studies that meet the criteria for quality.
Contradictory Scientific Evidence – No conclusions can be drawn 
when there are studies with the same quality whose findings contra-
dict each other.
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