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Goals

• RLS definition

• Exacerbating factors(Antidepressant like Venlafaxine)

• Treatment options (Iron)

• Best choice of drugs

• Augmentation

• Treatment of Augmentation



EPIDEMIOLOGY

• Region and ethnicity – Northern European countries tend to have the 
highest prevalence estimates

• Sex – Females have higher rates of RLS than males in many studies. 
Most of the difference appears to be related to a rise in RLS 
prevalence during pregnancy

• Age – RLS can occur throughout the lifespan, and most studies show 
increasing prevalence with advancing age 



PATHOPHYSIOLOGY

• The pathophysiologic basis of restless legs syndrome (RLS) remains 
incompletely understood, although studies have identified a variety of 
both central and peripheral nervous system abnormalities in patients 
with the disorder

• Iron – Reduced CNS iron stores are a robust and consistent finding in 
RLS, even in the setting of normal systemic iron studies

• Cerebrospinal fluid (CSF) ferritin is lower in RLS cases compared with 
controls, and advanced magnetic resonance imaging (MRI) studies 
show reduced iron stores in the striatum, thalamus, and red nucleus. 
Decreased serum ferritin is the best indicator of low iron stores and 
the only serum measure to consistently correlate with RLS.



PATHOPHYSIOLOGY

• Peripheral pathophysiology , pinprick pain ratings (ie, static 
hyperalgesia) in patients with RLS were significantly elevated in the 
leg, hyperalgesia was probably mediated by central sensitization to A-
delta fiber high-threshold mechanoreceptor input, a hallmark sign of 
hyperalgesic neuropathic pain



Risk Factor

• Family history and genetics — With careful questioning, a family history of 
RLS is present in 40 to 60 percent of cases 

• Low iron stores — Reduced central nervous system (CNS) iron is a 
consistent finding in RLS 

• Uremia — Uremia secondary to renal failure is strongly associated with 
symptoms of RLS. 

• Neuropathy
• Spinal cord disease
• Pregnancy
• Multiple sclerosis
• Parkinson disease



CLINICAL FEATURES

• Symptoms — The hallmark symptom of restless legs syndrome (RLS) 
is an often unpleasant or uncomfortable urge to move the legs (and 
occasionally the arms). The symptom emerges during periods of 
inactivity, is most prominent in the evening, and is transiently relieved 
by movement. It is usually felt deep within the legs, often between 
the knee and ankle.



CLINICAL FEATURES

• For patients who have difficulty describing their symptoms, it can be 
helpful to ask questions that target other key aspects of RLS 
symptomatology:

• ●Does the symptom make you want to move your legs?

• ●Is the symptom better while moving?

• ●Are symptoms worse in the evening or at night?



CLINICAL FEATURES

• Common consequences of RLS include sleep-onset insomnia, 
nocturnal awakenings, depression, and anxiety. 



DIAGNOSIS

• Diagnostic criteria for RLS published by the International Restless Legs Syndrome Study Group 
(IRLSSG) reflect all of the key clinical features of the disorder, and all five are required for the 
diagnosis:

• ●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.

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

• ●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.

• ●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 severe, the worsening at night 
may not be noticeable but must have been previously present.

• ●Symptoms are not solely accounted for by another medical or behavioral condition, such as leg 
cramps or habitual foot tapping.





Exacerbating factors

• Antihistamines, particularly the centrally-acting (sedating), first-generation 
drugs such as diphenhydramine, chlorpheniramine, and hydroxyzine. Many 
patients with RLS will have experienced this, since sedating antihistamines 
like diphenhydramine are commonly used as over-the-counter sleep aids.

• Dopamine receptor antagonists, including antipsychotic medications and 
many anti-nausea medications (eg, prochlorperazine, chlorpromazine, 
metoclopramide).

• Certain antidepressants, including mirtazapine and possibly tricyclic 
antidepressants, selective serotonergic reuptake inhibitors (SSRIs), and 
serotonin-norepinephrine reuptake inhibitors (SNRIs). SSRIs, however, are 
more consistently associated with periodic limb movements of sleep than 
RLS. 

https://www.uptodate.com/contents/diphenhydramine-drug-information?search=rls+diagnosis&topicRef=4892&source=see_link
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Periodic limb movements of sleep

• Periodic limb movements of sleep (PLMS) are defined as periodic 
episodes of repetitive and highly stereotyped limb movements that 
occur during sleep. Specifically, polysomnography demonstrates 
repetitive movements that are 0.5 to 10 seconds in duration, typically 
separated by an interval of 20 to 40 seconds (range 5 to 90 seconds).

• PLMS are seen in more than 80 percent of patients with RLS who 
undergo polysomnography. Most people with RLS have PLMS, but 
many people with PLMS do not have RLS.
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NONPHARMACOLOGIC THERAPY

• In patients with mild symptoms, nonpharmacologic therapies may be sufficient for 
symptom relief. In patients with more severe symptoms, nonpharmacologic measures 
are worth reviewing, as they may limit medication requirements.

• Behavioral strategies — Use of the following interventions is supported primarily on the 
basis of clinical experience and, in some cases, small, randomized trials:

• ●Mental alerting activities, such as working on a computer or doing crossword puzzles, 
at times of rest or boredom

• ●Avoidance of aggravating factors, including consideration of withdrawal of possibly 
predisposing medications (table 1)

• ●Moderate regular exercise.

• ●A trial of abstinence from caffeine and alcohol 

• ●For symptomatic relief – walking, bicycling, soaking the affected limbs, and leg 
massage, including pneumatic compression.

• ●Short daily hemodialysis for patients with end-stage kidney disease.

https://www.uptodate.com/contents/image?imageKey=NEURO%2F88603&topicKey=SLEEP%2F88241&search=rls+treatment&rank=2%7E150&source=see_link
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Avoidance of aggravating factors

• Insufficient sleep – Sleep deprivation is known to aggravate symptoms of restless legs 
syndrome (RLS) in many patients, and general principles of sleep hygiene should be 
reviewed.

• Evaluation and treatment of obstructive sleep apnea (OSA), is also indicated, as 
treatment may possibly improve RLS symptoms. 

• ●Medication side effects – Antidepressants, neuroleptic agents, dopamine-blocking 
antiemetics such as metoclopramide, and sedating antihistamines. 

• Most antidepressant classes have been associated with RLS, including tricyclics, selective 
serotonin reuptake inhibitors, and serotonin-norepinephrine reuptake inhibitors. 

• If antidepressants are necessary, the symptoms of secondary RLS can usually be treated 
in the same way as primary RLS. Bupropion is an alternative antidepressant that 
may be less likely to induce or worsen RLS.

• Yoga and acupuncture are low-risk strategies that may have some benefit. 

https://www.uptodate.com/contents/metoclopramide-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/bupropion-drug-information?search=rls+treatment&topicRef=88241&source=see_link


Management of restless legs syndrome and 
periodic limb movement disorder in adults
• IRON REPLACEMENT

• Oral iron – For most patients, because oral iron is easier to administer and 
safer, we suggest initial therapy with an oral regimen such as ferrous 
sulfate (325 mg orally once daily or once every second day, preferably 
before bed) 

• IV iron – IV iron therapy is generally reserved for patients with a serum 
ferritin ≤100 ng/mL, TSAT <45 percent, and either a malabsorption state, 
complete intolerance to oral iron preparations, moderate to severe 
symptoms despite a trial of oral iron, or the need for a more rapid response 
due to severity of symptoms. Trials of IV iron suggest that it is effective in 
approximately 40 to 60 percent of patients selected for therapy 

https://www.uptodate.com/contents/ferrous-sulfate-drug-information?search=rls+treatment&topicRef=88241&source=see_link


Management of restless legs syndrome

• IV Iron, If ferric carboxymaltose a total dose of 1000 mg. Single infusion 
(over 10 to 15 minutes) or in two doses of 500 mg at five- to seven-day 
intervals. 

• Iron dextran , a test dose of 25 mg should be administered first, followed 
by 975 mg infused over one hour in normal saline. 

• Response and monitoring —improvement can take several months after 
the start of oral iron. The response to IV iron is faster, and many patients 
respond within several days of infusion, particularly those with iron 
deficiency. 

• We repeat an iron panel after three to four months of therapy and then 
every three to six months until the serum ferritin level is >100 ng/mL and 
iron saturation is greater than 20 percent. 

https://www.uptodate.com/contents/ferric-carboxymaltose-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/iron-dextran-drug-information?search=rls+treatment&topicRef=88241&source=see_link


Iron Transfusion

• Among formulations, FCM has been studied in five trials, three of 
which showed statistically significant improvements in RLS symptoms 
compared with placebo in patients with varying baseline ferritin 
levels. 
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Treatmetn of CHRONIC PERSISTENT 
SYMPTOMS
• Choice of therapy — In most patients with chronic persistent RLS 

despite replete iron stores and elimination of aggravating factors, we 
suggest initial therapy with a gabapentinoid (also referred to as alpha-
2-delta calcium channel ligands; ie, pregabalin, gabapentin, 
gabapentin enacarbil) rather than a dopamine agonist (pramipexole, 
ropinirole, rotigotine). 

https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
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Medication choice

• INTERMITTENT SYMPTOMS

• carbidopa-levodopa, a benzodiazepine or benzodiazepine receptor 
agonist, and a low-dose opioid. Among these, carbidopa-levodopa is 
the least sedating and therefore preferred for daytime use and when 
continued alertness is desired. 

https://www.uptodate.com/contents/carbidopa-and-levodopa-drug-information?search=rls+treatment&topicRef=88241&source=see_link


Management of restless legs syndrome

• Gabapentinoids — Pregabalin, gabapentin, and gabapentin enacarbil
are all appropriate first-line therapies for chronic persistent RLS in 
many patients. The mechanism of action in RLS is unknown.

https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
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Treatment of RLS

• Agent selection –When RLS symptoms occur predominantly in the 
evening or night, we start with pregabalin or gabapentin; pregabalin is 
preferred because of straightforward pharmacokinetics and better 
data on efficacy, but gabapentin is often cheaper and can be 
substituted if cost is a factor. For patients with RLS symptoms 
throughout most of the day and night, we prefer gabapentin enacarbil
because it provided 24-hour coverage with the convenience of once-
daily dosing.

https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/gabapentin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/gabapentin-enacarbil-drug-information?search=rls+treatment&topicRef=88241&source=see_link


Treatment of RLS

• ●Comorbidities favoring use – The gabapentinoids as a class may be 
particularly useful when RLS occurs in the setting of a painful 
peripheral neuropathy or an unrelated chronic pain syndrome and 
in patients with comorbid insomnia or sleep disturbance that is 
disproportionate to other RLS symptoms. Unlike the dopamine 
agonists, they are not associated with augmentation.



Treatment of RLS

• ●Precautions – As with other antiseizure medications, the 
gabapentinoids may be associated with an increased risk of suicidal 
thoughts and behavior, and patients should be monitored for 
emergent suicidality and depression. Other potential side effects, 
especially in older patients, include mental fogging, dizziness and 
unsteadiness, weight gain and leg edema. All three drugs in the class 
are excreted by the kidneys and require dose adjustments for renal 
dysfunction.



Treatment of RLS

• In December 2019, the US Food and Drug Administration (FDA) issued 
a warning about the potential for serious respiratory difficulties 
when gabapentinoids are used in combination with other central 
nervous system depressants (eg, opioids, benzodiazepines), 
especially in older adults and those with respiratory disorders such as 
severe chronic obstructive pulmonary disease (COPD). There is also 
growing awareness of the potential for misuse and abuse of these 
drugs.



Treatment of RLS

• Pregabalin — Pregabalin is chemically similar to gabapentin and is used clinically as an antiseizure drug and 
neuropathic pain agent, in addition to its role in RLS. 

• ●Dosing – We suggest starting pregabalin at a dose of 50 to 75 mg per day, taken one to two hours before 
the usual onset of symptoms. The usual effective dose in patients with RLS is 150 to 450 mg per day.

• ●Side effects – The most common side effects reported with pregabalin include dizziness, somnolence, 
fatigue, headache, peripheral edema, and weight gain.

• ●Efficacy – In the largest of several randomized trials, pregabalin was compared with pramipexole and 
placebo in 719 patients with RLS. After 12 weeks of therapy, both pregabalin (300 mg daily) and pramipexole 
(0.5 mg daily) were associated with a significant 3- to 4-point improvement in International Restless Leg 
Syndrome Study Group rating scale (IRLS) scores compared with placebo. Over 40 to 52 weeks of treatment, 
pregabalin was noninferior to pramipexole on measures of efficacy and was associated with a significantly 
lower augmentation rate (2.1 percent) compared with pramipexole at a dose of 0.25 mg (5.3 percent) or 0.5 
mg (7.7 percent). By contrast, pregabalin was associated with a slightly higher rate of treatment 
discontinuation due to side effects (28 percent, versus 19 and 24 percent for pramipexole 0.25 mg and 0.5 
mg daily, respectively). Suicidal ideation was reported in six patients taking pregabalin and in five patients 
taking pramipexole.

• Pregabalin may also improve subjective and objective measures of sleep maintenance and total sleep time in 
patients with RLS and comorbid insomnia.
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https://www.uptodate.com/contents/gabapentin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/pramipexole-drug-information?search=rls+treatment&topicRef=88241&source=see_link
https://www.uptodate.com/contents/pregabalin-drug-information?search=rls+treatment&topicRef=88241&source=see_link


Treatment of RLS

• Gabapentin — Gabapentin has not been as well studied in RLS as gabapentin enacarbil and 
pregabalin, but the available data and clinical experience suggest that its effects are similar. 

• ●Dosing – We suggest beginning gabapentin at 100 to 300 mg in the evening (eg, one to two 
hours before the usual onset of symptoms) and titrating slowly upwards based on response and 
tolerability, particularly in older adults. The usual effective dose is 900 to 2400 mg daily given in a 
single dose or divided as one-third an hour before symptoms commence and two-thirds before 
bed. Especially in doses above 1200 mg, the administered dose may not correlate well with serum 
levels because of nonlinear kinetics.

• ●Side effects – Common dose-related side effects of gabapentin include somnolence, dizziness, 
and ataxia. These effects can be minimized by starting with a low dose and titrating slowly. As 
with other drugs in this class, clinicians should be aware of risks and safety concerns related to 
suicidality, respiratory depression, and misuse and abuse. (See 'Gabapentinoids' above.) 

• ●Efficacy – Gabapentin, mean dose 733 mg/day, was effective in a four-week, open-label study of 
nine patients with idiopathic RLS, and at a much higher mean dose (1855 mg) in a randomized, 
placebo-controlled trial of 22 patients. Although this trial suggested that mean gabapentin doses 
of 1800 mg a day are needed for maximal symptom benefit, many patients appear to benefit from 
a lower dose. Among dialysis patients, low-dose gabapentin (200 to 300 mg three times weekly 
after hemodialysis) was effective in a 12-week, double-blind crossover study.
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Treatment of RLS

• Gabapentin enacarbil — Gabapentin enacarbil is a prodrug of gabapentin that is converted to gabapentin 
after absorption and enables more consistent single daily dose administration. For the purposes of RLS, 
which tends to peak in the evenings, the dose is typically timed at about 5 PM to achieve target therapeutic 
levels at bedtime. It is preferred over other alpha-2-delta agonists in patients with symptoms during the day 
and night based on consistent pharmacokinetic properties.

• ●Dosing – The suggested starting dose of gabapentin enacarbil for RLS is 600 mg, taken in the early evening 
(eg, at 5 PM). A lower starting dose (300 mg) is recommended in older adults. Although regulatory approval 
is only for the 600 mg dose, trials and clinical experience support titration up to 1200 mg as needed.

• ●Side effects – Common adverse effects associated with gabapentin enacarbil include somnolence and 
dizziness; these are generally mild to moderate and remit with time. In a 52-week, open-label study, two-
thirds of patients reported mild to moderate side effects, leading to treatment discontinuation in 10 percent 
[58]. Somnolence, dizziness, and weight gain were among the most common reasons for discontinuation.

• ●Efficacy – Several randomized, placebo-controlled studies have demonstrated that gabapentin enacarbil is 
effective in reducing RLS symptom severity. In the largest study of 325 patients, gabapentin enacarbil at a 
dose of 600 or 1200 mg/day was associated with a 3- to 4-point improvement in IRLS scores compared with 
placebo. In another randomized study, gabapentin enacarbil also showed efficacy in decreasing the 
polysomnographic parameters of wake time during sleep and number of periodic limb movements with 
arousals per hour of sleep.
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Treatment of RLS

• Dopamine agonists — The non-ergot dopamine agonists, 
pramipexole, ropinirole, and rotigotine, are effective in the treatment 
of RLS at low doses and are all considered reasonable first-line 
therapies for chronic persistent RLS in patients with an increased risk 
for side effects from gabapentinoids. Efficacy is similar among the 
three agents, and selection of a specific drug is typically based on 
patient preference with regard to route of administration (oral versus 
transdermal delivery), cost and formulary considerations, and 
whether or not daytime symptoms are present.

https://www.uptodate.com/contents/pramipexole-drug-information?search=rls+treatment&topicRef=88241&source=see_link
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Treatment of RLS

• ●Pramipexole – Pramipexole immediate release (IR) is one of two oral dopamine agonists used in 
the treatment of RLS. A long-acting formulation exists but is not well studied in RLS.

• •Dosing – The recommended starting dose of pramipexole IR is 0.125 mg once daily. Time to peak 
blood level is 120 minutes, and therefore the dose should be taken about two hours before the 
usual start of symptoms. The dose can be increased by 0.125 mg every two to three days 
depending on response and tolerability. Most patients require 0.5 mg or less for clinical benefit.

• •Efficacy – The benefit of pramipexole IR was demonstrated in a meta-analysis of seven 
randomized placebo-controlled trials totaling over 1200 patients. In all of the studies, 
pramipexole improved RLS symptom severity, with an average improvement in the IRLS score of 
6.7 points over placebo (95% CI 4.9-8.5). For reference, a 6-point difference has been proposed as 
a clinically meaningful improvement in IRLS scores.

• Uncontrolled studies with longer-term follow-up (26 to 52 weeks) have reported a mean 
improvement of 17 points on the IRLS. In a large multicenter trial of two doses of pramipexole
compared with pregabalin and placebo, 0.25 mg pramipexole was no more effective than placebo 
but 0.5 mg reduced the IRLS score more than placebo and had an equivalent effect to that of 
pregabalin.
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Treatment of RLS

• ●Ropinirole – Like pramipexole IR, ropinirole IR is an oral dopamine agonist used 
in the treatment of RLS. The long-acting formulation of ropinirole is not well 
studied in RLS. 

• •Dosing – The recommended starting dose of ropinirole IR is 0.25 mg once daily . 
Time to peak blood level is 90 minutes, and therefore the dose should be taken 
about 90 minutes before the usual start of symptoms. The dose may be increased 
by 0.25 mg every two to three days until relief is obtained. Most patients require 
at least 2 mg, and doses up to 4 mg may be needed. The maximum 
recommended dose is 3 mg in patients with end-stage kidney disease on 
hemodialysis. In one large randomized controlled trial, the average daily dose of 
ropinirole was 1.9 mg.

• •Efficacy – The benefit of ropinirole was demonstrated in a meta-analysis of five 
randomized placebo-controlled trials totaling over 900 patients, in which the 
average improvement in IRLS score over placebo was 4 points (95% CI 2-6).
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Treatment of RLS

• ●Rotigotine – Rotigotine is a non-ergot dopamine agonist that is formulated as a 24-hour transdermal patch. 
It is typically reserved for use in patients with symptoms throughout the day, for whom 24-hour coverage 
would be beneficial, or for patients with augmentation on oral dopamine agonists. (See 'Management'
below.)

• •Dosing – Transdermal rotigotine is typically started at 1 mg/24 hours and titrated upwards to a maximum 
dose of 3 mg/24 hours. Application site reaction is the most common adverse effect of the patch 
formulation (not related to rotigotine itself per se), reported by 40 to 50 percent of patients. To decrease the 
risk of skin reactions, the manufacturer recommends rotating application sites, avoidance of direct sun 
exposure, and removal of the patch during magnetic resonance imaging.

• •Efficacy – The benefit of rotigotine for RLS was demonstrated in a meta-analysis of five randomized 
controlled trials totaling over 600 patients, in which the average improvement in IRLS score over placebo 
was 7 points (95% CI 5.6-8.4). Two long-term follow-up studies (52 to 104 weeks) have reported a mean 
improvement of 15 to 17 points on the IRLS.

• Side effects and monitoring — The most common initial side effects of dopamine agonists are nausea, 
lightheadedness, and fatigue; these are usually mild and resolve within 10 to 14 days. Less frequent side 
effects include nasal stuffiness, constipation, insomnia, leg edema, and mental status changes (confusion, 
psychosis); these are reversible if the medication is stopped. Excessive daytime sleepiness can occur at 
higher doses and occasionally manifests as sudden, unexpected sleep attacks. These may be less common 
than in patients with Parkinson disease on higher doses of pramipexole.
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Augmentation

• ● Augmentation, which refers to a worsening of RLS symptoms with increasing doses of 
medication, including earlier onset of symptoms, increased intensity of symptoms, shorter 
duration of drug action, or topographic spread of symptoms to the arms, is a common 
complication of long-term dopaminergic therapy in RLS that is discussed in more detail below. 

• Patients on daily dopaminergic therapy should be reassessed regularly (eg, every 6 to 12 months) 
and screened for side effects and complications such as augmentation, which is a common 
complication of long-term dopaminergic therapy.

• Doses of ropinirole and pramipexole should not generally exceed the limits 

• ●Rebound – Emergence or recurrence of RLS symptoms can occur in the early morning or late at 
night. When this occurs in isolation, it may be due to a short duration of action of the drug. More 
commonly, it is one of the manifestations of augmentation.

• ●Withdrawal syndrome – Dopamine agonist withdrawal syndrome can occur with abrupt 
discontinuation of dopamine agonist therapy. Symptoms, including anxiety, panic attacks, 
depression, sweating, nausea, pain, fatigue, dizziness, and drug craving, may last many months.
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AUGMENTATION

• Augmentation is the main complication of long-term dopaminergic therapy for restless 
legs syndrome (RLS). It refers to an overall increase in RLS symptom severity with 
increasing doses of medication, including earlier onset of symptoms, increased intensity 
of symptoms, shorter duration of drug action, or topographic (geographic) spread of 
symptoms to previously unaffected body parts, including the trunk and arms.

• Identification — Augmentation should be considered a possibility in the following 
circumstances:

• ●A maintained increase in symptom severity despite appropriate treatment

• ●A maintained increase in symptom severity following a dose increase, particularly if a 
dose reduction leads to an improvement in symptoms

• ●Earlier onset of symptoms in the afternoon/evening

• ●Topographic spread of symptoms to previously unaffected body parts (eg, arms)

• ●Shorter latency to symptom onset during the day when at rest

• ●Shorter duration of action of the drug
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REFRACTORY RLS

• Refractory restless legs syndrome (RLS) is defined as restless legs 
unresponsive to monotherapy with tolerable doses of a dopamine agonist 
or alpha-2-delta ligand due to reduced efficacy, augmentation, or adverse 
effects.

• In patients with refractory symptoms, iron stores should be re-evaluated 
and iron replacement initiated if stores are low. Lifestyle practices, 
concomitant medications, and treatment adherence should also be 
reviewed. Additional sleep disorders, such as obstructive sleep apnea, 
should be considered, especially for patients living alone or who present 
with a disproportionate degree of sleep fragmentation, insomnia, or 
excessive sleepiness. Augmentation should be considered in patients on 
dopamine agonist therapy, particularly in patients requiring high daily 
doses.



REFRACTORY RLS

• Opioids can be effective in the treatment of chronic and refractory 
RLS, particularly for patients who have not responded to other 
therapies. The mechanism of action is not known, but an interaction 
between spinal opioid and dopamine receptors has been speculated. 
Although low-potency opioids such as tramadol and codeine can be 
tried, most patients with refractory symptoms will require a high-
potency agent such as oxycodone or methadone.
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REFRACTORY RLS

• Low-potency opioids or opioid agonists:

• •Codeine 30 mg (60 to 180 mg)

• •Tramadol (immediate release) 50 mg (50 to 100 mg)

• •Tramadol (extended release) 100 mg (100 to 200 mg)

• ●High-potency opioids:

• •Morphine controlled release 10 or 15 mg (15 to 45 mg)

• •Oxycodone (immediate or extended release) 5 mg (10 to 30 mg)

• •Hydrocodone (immediate or extended release) 10 mg (20 to 45 mg)

• •Methadone 2.5 mg (5 to 20 mg)
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PLMS

• occasionally they occur abundantly with frequent 
electroencephalographic arousals in the absence of other disorders, 
leading the clinician to suspect that they are directly responsible for 
complaints of excessive sleepiness or insomnia. The term periodic 
limb movement disorder (PLMD) should be restricted to this 
subgroup.

• Polysomnographic studies of PLMS in RLS have shown reduction in 
the periodic limb movement index with pramipexole, ropinirole, 
rotigotine, gabapentin, gabapentin enacarbil, and pregabalin . A 
comparison study suggested greater reduction with pramipexole 
compared with pregabalin 
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SPECIAL POPULATIONS

• Pregnancy and lactation — Management of restless legs syndrome 
(RLS) during pregnancy should be individualized based on symptom 
severity, comorbidities such as depression or anxiety, and patient 
preferences.

• Many patients can be managed successfully with education, 
reassurance, iron supplementation if indicated, and 
nonpharmacologic strategies. Pharmacologic therapies such as 
clonazepam or carbidopa-levodopa may be considered for severe 
symptoms in women who wish to try medication. 
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SPECIAL POPULATIONS

• End-stage kidney disease — The management of RLS in patients with 
end-stage kidney disease is similar to that in patients with normal 
kidney function. However, medication doses may need to be 
adjusted, especially if the patient is not yet receiving dialysis, as most 
dopamine agonists and alpha-2-delta ligands are excreted by the 
kidneys. Transdermal rotigotine is a notable exception. Careful 
attention to iron status is especially important in patients with end-
stage kidney disease. 
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Questions and thank you for listening!


