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Restless Legs
Syndrome

Restless legs syndrome (RLS), or Willis-
Ekbom disease, is a common sensori-
motor neurologic disorder characterized

by an urge to move the legs that often is asso-
ciated with discomfort or dysesthesia.
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The prevalence of RLS ranges
from about 2%–4% in adults in
the general population (1, 2).
Given the timing of onset and the
association with immobility, pa-
tients commonly report sleep
disturbance in addition to sen-
sory symptoms. RLS varies in
severity, with some patients ex-
periencing mild, infrequent
symptoms and other patients
having severe, daily symptoms
that cause substantial sleep dis-
turbance and reduce quality of
life.

The REST general population study of more
than 16 000 adults, done in 5 European coun-
tries and the United States, reported that the
rate of RLS in women is about twice that of
men across all age groups (1).

RLS is more common in patients
with chronic kidney disease,
iron deficiency anemia, preg-
nancy, and chronic neurologic
disorders and is exacerbated by
some drugs. Nonpharmaco-
logic treatment focuses on cor-
recting contributing factors,
such as low-normal iron stores or
removal of offending medications,
as well as distraction strategies.
However, these recommendations
are informed mainly from clinical
experience rather than empirical
data. In patients with moderate–
severe RLS, the clinical efficacy of
dopamine agonists, and more re-
cently alpha-2 delta ligands (e.g.,
gabapentin enacarbil or pregaba-
lin) has been established.

Diagnosis
What is RLS?
Although RLS is classified as a
sleep disorder, its essential diag-
nostic criteria (see the Box) (3),
developed from an expert consen-
sus process (3, 4), are defined by
patient-reported symptoms and
patterns experienced during re-
laxed wakefulness. The abnormal
sensations that often occur along
with the urge to move are de-
scribed as creepy-crawly, electri-
cal, jittery, burning, or a need to
stretch and are often described as
“inside of the leg” (5). The urge to
move can also involve other parts
of the body, such as the arms.

Supportive features include a
family history of RLS, periodic
limb movements of sleep, and
improvement of symptoms with
dopaminergic agents (6). Pa-
tients and their bed partners
often mistake leg kicking or
movements at night to be RLS.
Periodic limb movements of
sleep are defined as involuntary,
repetitive movements 0.5–10.0
seconds in duration that gener-
ally involve dorsiflexion of the
first metatarsal with partial flexion
of the ankle, knee, or hip and oc-

cur during sleep (7). They are
present in >80% of patients with
RLS but are also common in per-
sons with other sleep disorders
as well as in healthy sleepers.

What symptoms should prompt
clinicians to consider RLS?
All patients presenting with in-
somnia should be asked about
the presence of RLS symptoms,
because more than 88% of pa-
tients with RLS report at least 1
sleep symptom (inability to fall
asleep, inability to stay asleep, or
poor-quality sleep) in addition to
an uncontrollable urge to move
the legs or dysesthesia. Other
patient-reported symptoms com-
monly attributed to RLS include
leg pain, fatigue, leg jerks, and
daytime sleepiness (1, 8, 9).

What physical examination
findings indicate possible RLS?
No physical findings are associ-
ated with idiopathic RLS, but a
physical examination may reveal
findings related to an associated
condition when RLS is present
with low systemic iron stores,
pregnancy, renal disease, diabe-
tes, or neuropathy.
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What other evaluations should
be performed in patients
suspected of having RLS?
The evaluation of RLS involves
review of the essential diagnostic
criteria, a careful history of the
timing and onset of symptoms,
supporting features, potential
“mimics”, and exacerbating fac-
tors. Key elements of assessment
include the timing and severity of
RLS symptoms, effect on daytime
mood and function, medical his-

tory, symptoms of other sleep
disorders, family history, and
medications. RLS severity can be
quantified in the clinical setting
using the International Restless
Legs Syndrome (IRLS) Study
Group Rating Scale (10) in the
sleep laboratory with the sug-
gested immobilization test (11,
12) and with objective quantifica-
tion of associated periodic leg
movements using an accelerom-
eter (13). However, accelerome-
ters are generally reserved for
the research setting and their
clinical utility is unclear (13).
Many drugs and medications have
been implicated in exacerbating
RLS, but recommendations are not
always supported by empirical
data. Numerous serotonergic anti-
depressants have been docu-
mented to exacerbate RLS in pro-
spective studies (14), and clinical
consensus recommends avoiding
other classes of medications, such
as dopamine-blocking antiemet-
ics, centrally acting antihistamines,
antipsychotics, alcohol, and caf-
feine. Associated conditions, such
as low systemic iron stores, preg-
nancy, renal disease, diabetes, or
neuropathy, should also be con-
sidered. Common mimics include
leg cramps, neuropathy, arthritis,
peripheral vascular disease, and
akathisia and can generally be dif-
ferentiated from RLS during clinical
evaluation (Table 1). Iron studies
are recommended, even in the
absence of anemia (15). RLS is a
clinical diagnosis, and sleep test-
ing (e.g., polysomnography) or
other objective studies (e.g., nerve
conduction studies) are not rou-
tinely indicated, unless concern for
another disorder (e.g., obstructive
sleep apnea) exists (16). Referral to
a sleep specialist or neurologist is
not needed to confirm the diagno-
sis but may be warranted in the
presence of an uncertain diagnosis
or coexisting sleep disorder, neu-
rologic disorder, or other complex
medical condition.

Diagnostic Criteria for
Restless Legs Syndrome From
the International Restless Legs
Syndrome Study Group*

All criteria must be met.
1. An urge to move the legs

usually but not always
accompanied by, or felt
to be caused by, an
uncomfortable and
unpleasant sensations
in the legs.

2. The urge to move the legs and
any accompanying unpleasant
sensations begin or worsen
during periods of rest or
inactivity, such as lying down
or sitting.

3. The urge to move the legs
and any accompanying
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 the legs
and any accompanying
unpleasant sensations during
rest or inactivity only occur or
are worse in the evening or
night than during the day.

5. The occurrence of the above
features are not solely
accounted for as symptoms
primary to another medical or
a behavioral condition (e.g.,
myalgia, venous stasis, leg
edema, arthritis, leg cramps,
positional discomfort, habitual
foot tapping).
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Treatment
What nondrug therapies
should clinicians recommend
for RLS?
The goals of RLS treatment are to
reduce symptoms as well as the
distress and anxiety of sleep dis-
turbance and to improve daytime
function. Nonpharmacologic
strategies largely focus on dis-
tracting activities and avoidance
of RLS triggers and are based on
clinical experience. Avoidance of
drugs that might provoke RLS is
recommended, although poten-
tial offending medications (e.g.,
antidepressants) should be with-
drawn only after considering the
patient's overall status and in
consultation with other health
providers. Mental-alerting strate-
gies, such as knitting and video
games, as well as activities that
require standing, locomotion, or
movement, such as ironing, mas-
sage, or stretching, can help pre-

vent or alleviate RLS symptoms.
Small trials have observed im-
provement of RLS symptoms with
pneumatic compression devices
(17) and near-infrared light treat-
ment (18), although larger stud-
ies are needed before these
therapies can be routinely rec-
ommended. Small studies have
also demonstrated that aerobic
training, resistance training (19),
and intradialytic exercise (20, 21)
improve RLS symptoms, although
some patients do report exacer-
bations after exercise. Sleep de-
privation worsens RLS (22, 23), so
adequate duration and quality of
sleep are recommended.

A 2012 Cochrane meta-analysis that included
4 clinical trials (n = 139 patients) concluded
that evidence of efficacy for treating RLS with
iron was insufficient (24), and guidelines from
the American Academy of Sleep Medicine
(AASM) (7) and the IRLS Study Group (25) have
concluded that there is very low or insufficient

Table 1. Diagnostic Mimics of Restless Legs Syndrome*

Symptom Number of
Criteria†

Distinguishing Factors Coexists With Restless
Legs Syndrome

Leg cramps 4 of 4 Muscle spasm easily identified +
Neuropathy 1 of 4 Numbness, burning, tingling, without an urge to move +++
Arthritis 2-3 of 4 Discomfort in joints at rest; improves with movement ++
Vascular 2-3 of 4 Varied: Worse with walking; +/− relief with movement; varicosities and

signs of peripheral vascular disease on examination
++

Positional
discomfort

1-2 of 4 Foot or leg “asleep" from compression; resolves with shifting —

Akathisia 4 of 4 Urge to move, all over, caused by dopamine antagonists +

* Courtesy of J.W. Winkelman, MD, PhD.
† The 4 criteria listed refer to the first 4 diagnostic criteria listed in the Box (Diagnostic Criteria for Restless Legs Syndrome From the
International Restless Legs Syndrome Study Group). The fifth criterion in the box is the need to rule out mimics.

Diagnosis... The diagnosis of RLS is based on the presence of clinical
diagnostic criteria. Timing, frequency, and severity of symptoms are key
components of the history. RLS can usually be distinguished from mim-
ics based on history and physical examination. Consider the possibility
of associated conditions, such as iron deficiency. Polysomnography or
other diagnostic studies are generally not indicated, unless there is a
concern for a comorbid sleep disorder, neurologic condition, or com-
plex medical condition.

CLINICAL BOTTOM LINE
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evidence to treat RLS with iron. Yet, expert con-
sensus guidelines suggest that iron therapy
should be attempted in patients whose serum
ferritin levels are in the low-normal range
(<45–75 μg/L) (26 –28).

The oral daily dose of elemental
iron in adults is 150–200 mg/day,
and the cause of low iron stores
should be assessed. Oral ferrous
salts should be used, given their
greater bioavailability, and pa-
tients should be educated about
factors that influence absorption,
such as the need for coadminis-
tration with vitamin C, the advan-
tage of avoiding taking with
food, and the disadvantages of
enteric-coated formulations.
Medications, such as levodopa,
levothyroxine, and proton-pump
inhibitors, can also impede ab-
sorption (29). Given its low cost,
ferrous sulfate 325 mg (60 mg
elemental iron) 3 times/day with
vitamin C is a sufficient starting
dose. Gastrointestinal side ef-
fects are common, and reducing
the dose or changing the formu-
lation to ensure patient adher-
ence may be needed. The
optimal dosage of iron supple-
mentation is unclear, although
an amount adequate to ensure
serum ferritin levels >75 μg/L is
recommended (26, 30); persons
whose systemic iron stores
do not increase should be
assessed.

How should clinicians choose
and dose drugs?
The decision to initiate pharma-
cologic therapy should be indi-
vidualized to achieve the goals of
therapy, which are to reduce RLS
symptoms, associated sleep dis-
turbance, and functional limita-
tions and to improve quality of
life. Patients with mild or intermit-
tent symptoms generally do not
require pharmacologic therapy,
other than during situations that
limit mobility (e.g., air travel).
Regular use of pharmacologic
therapy should be reserved for
patients who experience almost

daily or daily moderate or severe
symptoms that interfere with
sleep or impair daytime function-
ing (30). Administration of medi-
cation is dependent on the tim-
ing of and activities associated
with RLS symptoms, and timing
of treatment is essential to effec-
tiveness. It is important to estab-
lish the expectation that the focus
of treatment is reducing bother-
some symptoms and not on
eradication of symptoms.

Expert consensus guideline recommendations
for treatment of intermittent RLS include carbi-
dopa/levodopa (25/100 mg), dopamine ago-
nists, benzodiazepines, and low-potency opi-
oids (5, 30). Carbidopa/levodopa was the first
drug to be formally investigated for RLS (31),
and several small studies have shown that it
modestly improves symptoms, improves
quality of life, and substantially improves
sleep quality compared with placebo (32).
However, use has been limited by high rates
of rebound symptoms and augmentation
(i.e., worsening of symptoms with dopami-
nergic treatment). Data supporting the use
of benzodiazepines or low-potency opioids
are limited, and these medications should
rarely, if ever, be used, given their known
risks and harms.

Pharmacologic agents approved
by the U.S. Food and Drug Ad-
ministration (FDA) for moderate-
to-severe RLS (IRLS severity score
≥15) include dopamine agonists
(pramipexole, ropinirole, rotigo-
tine) and alpha-2 delta ligands
(gabapentin enacarbil). Physi-
cians also prescribe a number of
drugs without an FDA indication
for RLS, including other alpha-2
delta ligands (gabapentin, prega-
balin) and opioids. There are no
FDA-approved drugs for RLS that
have been found safe and effec-
tive in pregnancy. Most studies
investigating pharmacologic
therapies have been of short du-
ration (i.e., ≤12 weeks); limited to
participants with moderate–
severe RLS (IRLS score ≥15) of
generally long duration, many of
whom had previously been
treated; and consisted of >90%
white participants, which limits
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the generalizability of the results
for clinical practice (33). Only a
few trials evaluated longer-term
efficacy (6-52 months) (34 –36),
and dropout rates were com-
monly about 20%. There have
been very few comparative ef-
fectiveness studies to guide de-
termination of “first-line” ther-
apy (36).

Dopamine agonists
Dopaminergic agents have been
used to treat RLS since a report
in 1982 noted improvement in 5
patients receiving levodopa.
Recommended agents include
pramipexole, ropinirole, and
rotigotine. Ergot derivatives,
such as cabergoline, are no lon-
ger recommended because of
the risk for cardiac valve disease
(37, 38) and extracardiac fibrosis.
Recommended drugs share a
common mechanism of action,
with differences in their affinity
for dopamine receptors and
pharmacokinetics (Table 2).
More than 35 trials have evalu-
ated their efficacy (39).

Several recent meta-analyses of clinical trials
(33, 39 – 41) have shown short-term efficacy of
dopamine agonists in reducing RLS symptoms
as measured by the IRLS Study Group Rating
Scale and Clinical Global Impression (CGI) Im-

provement Scale. These studies have also
noted significant improvements in frequency
of periodic limb movements of sleep, self-
reported sleep quality, quality of life, and de-
pressive symptoms (Table 3), but not im-
provement in sleep architecture. Individual
dopamine agonists seem to have similar effi-
cacy; however, no head-to-head comparative
studies have been done.

Pramipexole and ropinirole
should be taken 1–2 hours be-
fore the expected onset of
symptoms. The lowest recom-
mended dose should be initi-
ated, with an adequate interval
before titration (Table 2) (42). If
symptoms occur earlier in the
day, additional early dosing can
be considered. Doses should
not exceed 1 mg for prami-
pexole (maximum FDA-
approved dose, 0.5 mg), 4 mg
for ropinirole, and 3 mg for
rotigotine within a 24-hour pe-
riod. Higher doses increase risk
for augmentation (see below).
These dosages are substantially
lower than those used for treat-
ing Parkinson disease.

The most common side effects
include nausea, somnolence, and
site application reactions with
rotigotine. Rates of orthostatic
hypotension with dopamine ago-
nists are lower in patients with

Table 2. Use of Dopamine Agonists and Alpha-2 Delta Ligands for Treatment of Restless Legs Syndrome*

Variable Dopamine Agonists Alpha-2 Delta Ligands

Pramipexole† Ropinirole† Rotigotine
Transdermal†‡

Gabapentin
Enacarbil†

Gabapentin Pregabalin

Time of maximum
concentration, h

2 1–2 15–18 5–7 1 3–4

Half-life, h 8 6 5–7 5–6 5–7 6
Initial dose, mg 0.125 0.5 (0.25) 1mg/24h 600 300 100
Usual dose, mg 0.125–0.5 0.5–2.0 1.0–3.0 600 300–1800, divided 100–300
Max dose, mg (0.75–1.0) 4.0 3.0 600 (1200) 3600 450
Metabolism Renal Hepatic Hepatic Intestinal/renal Renal Renal
Common side effects Nausea, vomiting, fatigue, somnolence,

augmentation, application site reactions
(rotigotine)

Somnolence, unsteadiness/dizziness, weight gain,
dry mouth

FDA = U.S. Food and Drug Administration.
* FDA-approved prescribing information and sources. Published pharmacokinetic data are not consistently reported for all drugs.
Data in parentheses are non-FDA approved doses observed in published data or clinical observation for FDA-approved drugs.
Adapted from reference 30.
† FDA approved for moderate-to-severe primary restless legs syndrome.
‡ Delivered continuously, for 24 hours after application to skin.
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Table 3. Quantitative Reviews of Pharmacologic Treatment of Restless Legs Syndrome 2009-2014*

Study, Year
(Reference)

Description Outcomes, MD or RR (95% CI)

Dopamine Agonists Anticonvulsants Iron

Hornyak, et al,
2014 (39)

62 RCTs of dopamine agonists,
anticonvulsants (11/13
studies alpha-2 delta
ligands), benzodiazepines,
opioids, iron (n = 9596)

IRLS Score
MD, −5.5 (−6.4 to −4.6) MD, −5.1 (−6.8 to −3.5) MD, −4.6 (−8.0 to −1.2)

CGI Responders
RR, 1.4 (1.3 to 1.5) RR, 1.7 (1.5 to 2.0) –

PLMI Events/h
−22.5 (28.0 to 17.0) −8.5 (−15.2 to −1.8) –

Adverse Events
OR, 2.6 (1.5, 5.0) OR, 2.5 (1.8 to 3.4) OR, 4.0 (1.3 to 12.1)

Wilt, et al,
2013 (33)

Placebo-controlled studies of
dopamine agonists (n =16;
N = 4861), alpha-2 delta
ligands (n = 7; N = 1096)

IRLS Score
−4.6 (−5.4 to −3.7) – –

CGI Responders
68% vs. 46%;

RR, 1.4 (1.3 to 1.5)
74% vs. 44%;

RR, 1.6 (1.2 to 2.1)
–

IRLS Responders (>50% Score Reduction)
61% vs. 41%;

RR, 1.6 (1.4 to 1.9)
61% vs. 37%;

RR, 1.7 (1.33 to 2.09)
–

Adverse Events
RR, 1.2 (1.1 to 1.3) RR, 1.2 (1.0 to 1.4) –

Zhang, et al,
2013 (41)

6 studies investigating
pramipexole for primary
RLS (n = 1469)

IRLS Score
MD, −6.0 (−7.8 to −4.4) – –

IRLS Responders (>50% Score Reduction)
OR, 2.5 (2.0 to 3.2) – –

CGI Responders
OR, 3.1 (2.5 to 4.0) – –

PGI Responders
OR, 2.8 (1.9 to 4.1) – –

Adverse Events
Nausea: RR, 2.7 (1.8, to 4.0); fatigue RR, 1.8 (1.1, 2.9)

Trotti, et al,
2012 (24)

4 controlled studies of oral or
intravenous iron (n = 139)

IRLS Score
– – MD, −3.8 (−7.7 to 0.1)

Adverse Events
– – RR, 1.4 (0.9 to 2.3)

Zintzaras, et al,
2010 (40)

18 RCTs of dopamine agonists
(n = 2868)

IRLS Responders
Pramipexole: MD, −6.6 (−9.2 to −4.1)
Ropinorole: MD, −3.6 (−4.8 to −2.5)
Rotigotine: MD, −5.6 (−7.6 to −3.6)

– –

CGI Responders
Pramipexole: RR, 1.7 (1.4 to 2.0)
Ropinorole: RR, 1.4 (1.3 to 1.5)
Rotigotine: RR, 1.5 (1.2 to 1.9)

– –

Adverse Events
Pramipexole: 4.8% (2.0 to 8.7%)

Ropinorole: 10.2% (2.6 to 22.1%)
Rotigotine: 7.6% (1.3 to 18.5%)

– –

CGI = Clinical Global Impression Improvement Scale (7-point global clinician rating of change of patient status since starting
treatment; range very much worse to very much improved); IRLS = International Restless Legs Syndrome Study Group Rating Scale
(10 questions assessing symptom severity and impact on activities of daily life; total score range 0 to 40); IV = intravenous; MD =
mean difference; OR = odds ratio; PGI = Patient-assessed Global Impression Improvement Scale (7-point global patient rating of
change of status since starting treatment; range very much worse to very much improved); PLMI = Periodic Limb Movement Index;
RCT = randomized, controlled trial; RR = risk ratio.
* Studies from a systematic review described in the Appendix (available at www.annals.org). All studies ≥7 AMSTAR score (A
Measurement Tool to Assess Systematic Reviews). CGI-I and PGI-1 responders are defined by clinician or patient assessment of
“much” or “very much” improved on global impression scales.
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RLS than in those with Parkinson
disease. Other important adverse
events include development of
impulse control disorders, which
manifest as uncontrollable or ex-
cessive gambling, spending, hy-
persexuality, or other behavioral
addictions (30, 43). Therefore, all
patients initiating dopamine ago-
nists should be educated and
closely monitored for the devel-
opment of impulsive behaviors.
These behaviors may escape de-
tection, as some patients may be
deceptive or lack insight, which
could obscure these problems
from others (44). Another critical
consideration for longer-term
treatment with dopamine ago-
nists is augmentation. Augmenta-
tion is the appearance or worsen-
ing of RLS symptoms earlier in
the day than was originally pres-
ent, increased intensity of symp-
toms, or spread of symptoms to
the arms (36, 43). Lack of use of
validated protocols to diagnose

augmentation in clinical research
and delayed timing of augmenta-
tion (development typically oc-
curs after at least 6 months of
use, whereas most clinical studies
are ≤3 months in duration)
has led to wide variation in
observed long-term augmenta-
tion rates.

Observational studies have documented
augmentation rates of up to 65% at 10 years
for pramipexole (45), 24% at 5 years for rop-
inirole (46), and 13% at 5 years for rotigo-
tine (47).

Alpha-2 delta ligands
Alpha-2 delta ligands bind with
high affinity to the �2� subunit of
voltage-activated calcium chan-
nels and include gabapentin
enacarbil, gabapentin, and pre-
gabalin. Gabapentin enacarbil, a
prodrug of gabapentin, is the
only alpha-2 delta ligand with
FDA approval specifically for RLS
(Table 2).

Table 4. Recommended Pharmacologic Treatment for Patients With Moderate-Severe Restless Legs Syndrome

Guideline Pramipexole Ropinirole Rotigotine Gabapentin
Enacarbil

Gabapentin Pregabalin Opioids

European RLS Study
Group, 2011 (3)

First-line First-line First-line Second-line¶ Second-line Second-line Second-line

AASM, 2012 (5) Standard* Standard* Standard* Guideline† Option‡ Option§ Guideline��
Joint European,

2012 (55)**
“A” short;

“B” long-
term
(0.25-
0.75mg)

“A” short;
“B” long-
term
(2-3mg)

“A” short and
long-term
(1-3mg)

“A”, short-term
1200mg;
probably
effective
long-term

“A” short-term;
probably
effect
long-term

“A” short-term
(150-
450mg)

-

Willis Ekbom
Disease
Foundation,
2013 (30)

First-line First-line First-line First-line First-line First-line Intermittent
or
refractory

IRLS Study Group,
2013 (25)**

“A”, 6
months;
“B”, 1 year

“A”, 6
months;
“B”, 1 year

“A”, 6
months;
“B”, 1 year

“B”, 1 year Insufficient
evidence

“A”, 1 year Insufficient
evidence

AASM = American Academy of Sleep Medicine; IRLS = International Restless Legs Syndrome.
¶ Not available in Europe, and this was considered as part of the European RLS Study Group recommendations.
* Standard = Large body of evidence and benefits clearly outweigh harms.
† Guideline = Large body of evidence and uncertainty in balance between benefits and harms.
‡ Option = Small body of evidence and unclear harm–benefit balance.
§ Option = Small body of evidence and benefits closely balanced with harms.
�� Guideline = Small body of evidence and benefits clearly outweigh harms.
** Level A rating (established as effective, ineffective, or harmful) requires at least 1 convincing class I study, defined as an
adequately powered, prospective, randomized, controlled, double-blind clinical trial in a representative population or an ade-
quately powered systematic review of prospective, randomized, controlled clinical trials with masked outcome assessment in
representative populations; or at least 2 consistent, convincing class II studies (prospective matched-group cohort study in a
representative population with masked outcome assessment); level B rating (probably effective, ineffective, or harmful) requires at
least 1 convincing class II study or overwhelming class III evidence. (All other controlled trials [including well-defined natural history
controls or patients serving as their own controls] in a representative population, where outcome assessment is independent of
patient treatment).

39. Hornyak M, Scholz H,
Kohnen R, et al. What
treatment works best for
restless legs syndrome?
Meta-analyses of dopa-
minergic and non-
dopaminergic medica-
tions. Sleep Med Rev.
2014;18:153-64. [PMID:
23746768]

40. Zintzaras E, Kitsios GD,
Papathanasiou AA, et al.
Randomized trials of
dopamine agonists in
restless legs syndrome: a
systematic review, qual-
ity assessment, and
meta-analysis. Clin Ther.
2010;32:221-37. [PMID:
20206780]

41. Zhang W, Wang Y, Cong
SY, et al. Efficacy and
tolerability of
pramipexole for the
treatment of primary
restless leg syndrome: a
meta-analysis of random-
ized placebo-controlled
trials. Neuropsychiatr Dis
Treat. 2013;9:1035-43.
[PMID: 23950645]
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Gabapentin enacarbil on a short-term basis
(≤12 weeks) has been demonstrated in sev-
eral randomized, control trials (RCTs) to signif-
icantly reduce RLS symptoms, periodic leg
movements of sleep, and wakefulness after
sleep and to improve subjective sleep quality
(Table 3), and open-label extension studies
demonstrate longer-term responses up to 52
weeks (48, 49).

Gabapentin enacarbil's greater
bioavailability than gabapentin is
due to its rapid absorption via 2
high-capacity nutrient transport-
ers throughout the intestine. It is
a controlled-release formulation
and is administered once daily,
typically in the early evening,
with food, which further increases
bioavailability.

The efficacy of pregabalin for RLS has been es-
tablished in 2 RCTs. The larger trial, by Allen
and colleagues (36), was a landmark study be-
cause of its size, methodological rigor, and du-
ration. It demonstrated pregabalin's (300 mg)
superiority for RLS symptoms compared with
placebo at 12 weeks (IRLS mean difference,
– 4.5 [95% CI, –5.9 to –3.2]; CGI responders,
71.4% vs.48.6%; P value <0.001) and nonin-
feriority to pramipexole (0.25 and 0.50) at 52
weeks. Notably, participants assigned to pre-
gabalin also had a significantly lower rate of
augmentation at 52 weeks than those as-
signed to the higher dose of pramipexole
(1.7% vs. 9.0%; P value <0.001), a rate similar
to that found for placebo, suggesting natural
variation or progression, rather than augmen-
tation. Most secondary sleep outcomes signif-
icantly improved with pregabalin compared
with either dose of pramipexole.

These data have informed more
recent clinical guidelines but are
not reflected in earlier guide-
lines, such as those by the Euro-
pean RLS Study Group and
AASM, which accounts for some
inconsistencies across recom-
mendations (Table 4). Fewer
data exist on gabapentin, al-
though some trials have found
efficacy, and small studies sug-
gest that it may be
as effective as ropinirole and
levodopa. Gabapentin is poorly
absorbed above 500 mg and
thus divided doses (2 or 3 times
per day) produce the best thera-

peutic response. Adverse effects
of alpha-2 delta ligands include
dizziness, somnolence, weight
gain, and depression/suicidal
ideation.

Recent expert consensus guide-
lines recommend the initiation of
dopamine agonists in patients
with very severe RLS, comorbid
depression/dysthymia, and obe-
sity/metabolic syndrome and
alpha-2 delta ligands in patients
with comorbid pain, anxiety, in-
somnia, previous impulse control
disorder, or addiction (30).

Other medications
The data examining benzodiaz-
epines for RLS are sparse, but
these drugs have generally been
found to be ineffective. Only one
RCT has evaluated opioids for
RLS. A recent study enrolled 306
patients with moderate–severe
RLS and previous treatment
failure and reported that
oxycodone-naloxone twice daily
(mean daily dose of oxycodone
22 mg and naloxone 11 mg) was
superior to placebo at 12 weeks
(50). The oxycodone-naloxone
group experienced more
treatment-related adverse events
(73% vs. 43%), more severe ad-
verse events (11% vs. 5 %), and a
higher proportion of dropouts
due to adverse events (15% vs.
7%) during the double-blind
phase. During a 40-week open-
label extension period, 112 of
197 participants (57%) had
treatment-related adverse
events. Given the high rates of
participant dropout in this study
and the high frequency of ad-
verse events, few experts com-
monly recommend opiates for
RLS, although some observa-
tional studies suggest that opi-
oids improve RLS symptoms with
low rates of dependence (45, 51,
52, 53). However, providers
should exercise caution when
considering prescribing opioids
for RLS, which should only be
considered after other strategies

42. Garcia-Borreguero D,
Ferini-Strambi L, Kohnen
R, et al; European Feder-
ation of Neurological
Societies. European
guidelines on manage-
ment of restless legs
syndrome: report of a
joint task force by the
European Federation of
Neurological Societies,
the European Neurologi-
cal Society and the Euro-
pean Sleep Research
Society. Eur J Neurol.
2012;19:1385-96.
[PMID: 22937989]

43. Wilt TJ, MacDonald R,
Ouellette J, et al. Treat-
ment for Restless Legs
Syndrome. Rockville,
MD: Agency for Health-
care Research and Qual-
ity; 2012. Accessed at
www.ncbi.nlm.nih.gov
/books/NBK115385/ on
16 September 2015.

44. Weiss HD, Pontone GM.
Dopamine receptor ago-
nist drugs and impulse
control disorders. JAMA
Intern Med. 2014;174:
1935-7. [PMID:
25329734]

45. Silver N, Allen RP, Sen-
erth J, Earley CJ. A 10-
year, longitudinal assess-
ment of dopamine
agonists and methadone
in the treatment of rest-
less legs syndrome.
Sleep Med. 2011;12:
440-4. [PMID:
21239226]

46. Allen RP, Ondo WG, Ball
E, et al. Restless legs
syndrome (RLS) augmen-
tation associated with
dopamine agonist and
levodopa usage in a
community sample.
Sleep Med. 2011;12:
431-9. [PMID:
21493132]

47. Oertel W, Trenkwalder C,
Bene H, et al; SP710
study group. Long-term
safety and efficacy of
rotigotine transdermal
patch for moderate-to-
severe idiopathic restless
legs syndrome: a 5-year
open-label extension
study. Lancet Neurol.
2011;10:710-20. [PMID:
21705273]

48. Ellenbogen AL, Thein SG,
Winslow DH, et al. A
52-week study of gabap-
entin enacarbil in rest-
less legs syndrome. Clin
Neuropharmacol. 2011;
34:8-16. [PMID:
21242741]

49. Inoue Y, Uchimura N,
Kuroda K, Hirata K, Hat-
tori N. Long-term efficacy
and safety of gabapentin
enacarbil in Japanese
restless legs syndrome
patients. Prog Neuropsy-
chopharmacol Biol Psy-
chiatry. 2012;36:251-7.
[PMID: 22036917]
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are exhausted, the patient's po-
tential for misuse of the medica-
tion is carefully assessed, and a
sleep specialist has been
consulted.

How should clinicians monitor
patients?
Initially, doses should be titrated
to the lowest effective dose, as
tolerated, with close monitoring
for side effects and dopaminergic-
induced augmentation. Patients
may not respond to first-line
drugs. Those who do not im-
prove should be reassessed for
changes in aggravating factors,
such as iron stores, lifestyle (sit-
ting more), sleep patterns, use of
other medications, or misuse of
the prescribed medication. Medi-
cation rebound can occur with
shorter-acting RLS medications
(e.g., ropinirole). Natural pro-
gression and variation in the dis-
ease should also be considered,
because large improvements in
RLS symptoms, moderate im-
provements in quality of life, and
small improvements in sleep out-
comes have been observed in
patients with RLS who were as-
signed to placebo (54). There is
no standard approach for treat-
ing augmentation, but practice
guidelines recommend splitting
the dose of the drug, with addi-
tional dosing earlier in the day, or
changing to a longer-acting
agent in the same medication
class (30). In some cases, dual
treatment with different classes
can be used. For individuals with
progressive augmentation and

increasingly early symptom on-
set, discontinuation of the dopa-
minergic agent and substitution
with either an alpha-2 delta li-
gand or a high-potency opioid
should be considered.

When should clinicians
consider consulting a
specialist?
A large proportion of patients
with RLS do not require pharma-
cologic therapies or specialty
evaluation. The benefits and risks
of pharmacologic therapy in pa-
tients with mild RLS symptoms
are unknown. Most patients with
moderate–severe RLS have a suf-
ficient therapeutic response and
tolerate initial medication selec-
tion, as evidenced by clinical trial
data, and thus may not require
specialist care. Evaluation and
treatment by a specialist (i.e.,
sleep or neurology) is recom-
mended in cases of atypical pre-
sentation of symptoms, loss of
efficacy of the initial treatment
despite increased dosage, intol-
erable side effects, or augmenta-
tion (5). Referral to a sleep spe-
cialist or neurologist may also be
warranted in cases of a coexisting
sleep disorder, neurologic disor-
der, or other complex medical
condition.

We conducted a systematic liter-
ature review (55, 56) of the effi-
cacy of medication treatments of
restless legs syndrome in adults
≥18 years of age (Appendix,
available at www.annals.org).
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Practice Improvement
What do professional
organizations recommend
regarding the care of patients
with RLS?
In 2015, the AASM published the
first quality measures for manag-
ing adults with RLS (57). The evi-

dence was based on expert judg-
ment and has not been tested sys-
tematically. The quality measures
focused on processes to improve
the accuracy of RLS diagnosis, de-
crease symptom severity, and mini-
mize treatment complications.

In the Clinic

Tool Kit
Restless Legs
Syndrome

Patient Information
www.ninds.nih.gov/disorders/restless_legs/detail

_restless_legs.htm?css=print
National Institutes of Health.
www.aafp.org/afp/2008/0715/p243.html
American Academy of Family Practitioners.
www.cdc.gov/sleep/about_sleep/key_disorders.htm
Centers for Disease Control and Prevention.

Clinical Guidelines
www.aasmnet.org/resources/practiceparameters

/treatmentrls.pdf
www.guideline.gov/content.aspx?id=38320
www.aafp.org/afp/2013/0215/p290.html
Medical guidelines for clinical practice for the diagnosis

and treatment of restless legs syndrome. In
the

Cli
nic

57. Trotti LM, Goldstein CA,
Harrod CG, et al. Quality
measures for the care of
adult patients with rest-
less legs syndrome. J
Clin Sleep Med. 2015;
11:293-310. [PMID:
25700882] doi:10.5664/
jcsm.4550

Treatment... Nonpharmacologic therapies are largely unproven and
focus on distracting activities or planned ambulation. Despite anecdotal
reports, there is no strong evidence that avoidance of putative triggers,
such as specific medications, alcohol, or caffeine, alleviates symptoms.
Furthermore, given the lack of evidence, the AASM and IRLS Study
Group do not recommend monotherapy with iron supplementation as a
standard of care, although other guidelines recommend consideration
of iron supplementation on a case-by-case basis in patients with serum
ferritin levels <45–75 μg/L. Pharmacologic treatment for RLS should be
considered in patients with moderate–severe RLS and for those with
intermittent, bothersome symptoms. First-line therapies include both
dopamine agonists and alpha-2 delta ligands. Medications should be
dosed before the expected start of bothersome symptoms, based on time
of maximum concentration of the selected therapy (e.g., 1 hour before
symptoms for ropinirole) and should be titrated to the lowest effective
dose. Patients should be monitored closely for side effects. Patients who
have loss of efficacy, adverse effects, or augmentation should be referred
to a sleep clinician or neurologist with experience treating RLS.

CLINICAL BOTTOM LINE
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WHAT YOU SHOULD
KNOW ABOUT RESTLESS
LEGS SYNDROME

What Is Restless Legs Syndrome?
Restless legs syndrome, or RLS, is a condition that

causes uncomfortable feelings in the legs. RLS
can also cause urges to move the legs that you
can't control. These feelings and urges usually
get worse during periods of rest. RLS symptoms
can make it very hard to sleep. What causes RLS
is as yet unknown, but other health conditions
could make it more likely, including:

• Chronic kidney disease
• Low iron levels
• Pregnancy

Sometimes certain medicines may make symp-
toms worse. These include:

• Medicine for depression and other mental
problems

• Medicines for nausea
• Certain cold and allergy medicines

What Are the Warning Signs?
Most symptoms of RLS are worse at night or while

you are at rest, but can sometimes be felt during
the day. These symptoms may include:

• An urge to move your legs that you cannot
control

• Uncomfortable feelings in the legs
• Leg pain
• Leg jerks
• Trouble falling asleep or staying asleep
• Feeling tired during the day

How Is It Diagnosed?
Your doctor will ask questions about your symp-

toms, your family history, and any medicines you
take and will examine you. He or she may also
order blood tests to rule out other reasons for
your symptoms.

How Is It Treated?
Because the cause of RLS is unknown, finding the

right treatment can take time. Some treatment
options are:

• Changing medicines that might be making
your symptoms worse

• Lifestyle changes like forming good sleep
habits, exercising regularly, and stretching
before bed

• Massaging your legs, taking a hot bath, or
using a heating pad or ice pack.

There are some medicines that are helpful in the
treatment of RLS. Ask your doctor about the
treatment option that's right for you.

Questions for My Doctor
• What is causing my symptoms?
• Which medicines will be best for me?
• Could RLS cause long-term damage?
• Could my symptoms go away by themselves?
• How can I form good sleep habits?
• I can't concentrate because of my RLS—what

can I do?

Bottom Line
• RLS is a condition that causes uncomfortable

feelings in your legs. It can also cause an urge
to move your legs that you can't control.
These feelings and urges are worse while you
are at rest or during the night.

• Other symptoms of RLS can include leg pain,
leg jerks, trouble falling asleep or staying
asleep, and feeling tired during the day.

• To diagnose RLS, your doctor will ask about
your medical history and examine you. Blood
tests may be needed to rule out other
conditions.

• There are several ways to manage your
symptoms, including lifestyle changes,
medicines, and other treatment options.

For More Information
Medline Plus
https://www.nlm.nih.gov/medlineplus/restlesslegs.html

Restless Legs Syndrome Foundation
www.rls.org/about-rls

In the Clinic
Annals of Internal Medicine
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Appendix: Complex Systematic
Literature Review Methods

We conducted a systematic lit-
erature review (56, 57) of the effi-
cacy of medication treatments of
restless legs syndrome in adults
≥18 years old according to PRISMA
guidelines (Appendix Figure).

Given several recent compre-
hensive quantitative reviews, we fo-
cused on identifying and summa-
rizing published meta-analyses for
drug treatments for restless legs
syndrome. We searched 4 databas-
es: PubMed (National Center for
Biotechnology Information),
EMBASE (Elsevier), PsycINFO
(EBSCO Publishing), and Cochrane
Library (EBSCO Publishing). In ad-
dition to journal citations, PubMed
produced reports from the AHRQ
through NCBI Bookshelf. A medical
librarian developed search strate-
gies customized for the indexing
and search utilities of each data-
base. Strategies included both sub-
ject headings and free-text terms
(see PubMed strategy). Searches

covered literature indexed from
database inception through March
2014. A validated search strategy
filtered results to systematic
reviews, meta-analyses and
evidence-based guidelines when
necessary. Results were limited to
English language studies on adults.

The initial search yielded 143
articles on pharmacologic treat-
ment of restless legs syndrome. Ti-
tles and abstracts were reviewed to
identify quantitative reviews (meta-
analyses), nonquantitative reviews,
and other articles that met our in-
clusion criteria. Given recent prolif-
eration of clinical trials investigat-
ing medications for treatment of
restless leg syndrome, we limited
our selection to reviews published
within the past 5 years. From the
original results, we identified 23 ar-
ticles that potentially met our initial
criteria. We further excluded 3 that
were not in English, 4 that were not
systematic reviews, 6 that were not
systematic quantitative reviews,
and 5 that were prior systematic
quantitative reviews by the same

study groups that included studies
in more current or comprehensive
quantitative reviews by the same
study team. This left 5 meta-
analyses for our summary. For all
included articles, we summarized
the number of reviewed studies
and participants, the major review
methods, and findings when >2
studies were synthesized.

PubMed Search Strategy:
((((Willis Ekbom[tw] OR Wittmaack-
Ekbom[tw] OR restless legs[tw] OR
“Restless Legs Syndrome”[Mesh])
AND (“therapy”[Subheading] OR
“diet therapy”[Subheading] OR
“drug therapy”[Subheading]
OR “radiotherapy”[Subheading] OR
“surgery”[Subheading] OR “Com-
plementary Therapies”[Mesh] OR
treatment[tw]))))

This strategy was modified
with appropriate subject and text-
word terms used in the other data-
bases. It was then combined with
the validated strategy to identify
meta-analyses, systematic reviews,
and evidence-based guidelines.
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Appendix Figure. Summary of evidence search and selection.
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