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Ropiﬁirble Is Effective in the Treatment of Restless Legs
Syndrome. TREAT RLS 2: A 12-Week, Double-Blind,
Randomized, Parallel-Group, Placebo-Controlled Study
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Abstract: Restless legs syndrome (RLS} is 4 neurological
condition with significast impact on slecp and quality of life
{QoL). This double-blind, randomized, 12-week. multinational
study compared the efficacy and safety of ropinirole and pla-
cebo in RLS. In fotal, 267 outpatients with moderate-to-severe
RLS were randomly assigned to ropinirole {0.25-4.0 mg/fday)
or placebo, 1 to 3 hours before bedtime. The primary endpoint
was the change in International Restless Legs Scale (IRLS)
score at week 12. Key secondary endpoints were the percentage
of patients showing significant tmprovement on the Clinical
Global Impression-Tenprovernent (CGL-1) scale al week 12 and
changes in IRLS and CGL-I scale scores at week 1. Other
measures included the Medical Outcomes Study sleep scale and

Restless Legs Syndrome Quality of Life questionnaire, Im-
provements were significantly greater for ropinirele than pla-
cebo for change in IRLS score at week [2(—11.2 {SE 0.76] vs.
—8.7 [0.75}, respeciively; adjusted treatment ditference —2.5
[95% confidence tnterval [C1], —4.6, —0.4], P = 0.0197); all
key secondary endpoints; sleep and QoL parameters. Adverse
events were typical for dopamine agonists; disease augmenta-
tion, although not directly assessed, was nrot reported during
treatment. Ropinircle improves symptoms, associated sleep
disturbance, and Qol. of RLS patients and is generally well
toterated. © 2004 Movement Disorder Society
Key words: RLS; ropinirale; sleep; quality of life

Restless legs syndrome (RLS) i3 a neurological con-
dition that is estimated 1o affect up to 10% of the general
population, with varying degrees of severity.!= It is
characterized by sensory and motor symptoms that ad-
versely affect sleep, as they lead to motor restlessness,
delay or disruption of sleep onset, and multiple awaken-
ings during the night.* Diagnosis is based on the presence
of four cardinal features, first published in 1995% and
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Jersey Neuwroscience Institute at JFK Medical Center, 65 james Street,
Edison, NJ 08818. E-mail: arlumdnj@aol.com
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- recently updated in 2003.% With the updated criteria,
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motor restlessness has been clarified, and the importance
of the urge to move emphasized. The key criteria com-
prise a desirs to move the extremities, usually the legs,
which is often associated with paresthesias deep within
the legs, rather than saperficially. Patients move 1o re-
lieve those symptoms. Leg discomfort is worse or exclu-
sively present at rest and is relieved, at least temporarily,
by activity. Finally, sympioms show a circadian rlyythm,
as the movemenis are worse in the late evening, and less
severe or absent during the day. In addition to these
diagnostic symptoms of RLS, up o 80% of RLS patients
may experience periodic Hmb movements during sleep
(PLMs).7 Some of these produce arousal (PLMA), either
to waking or 10 a lighter stage of sleep, and PLMs may
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also occur when patients are awake. The symptoms of
RLS, including the associated sleep disturbance {e.g.,
ability to fall asleep and to stay asteep), may have a large
negative impact on patients’ daytime fenctioning and
quality of fife (QolL}.**

RLS may oceur at any age. Patients who:e aymptomq
oceur edrlier than 45 years of age mosre often have a
fa'miiy'history of the disease, comparf_:d"m those whose
symptoms appear af a later age.1° In addition, the idio-
pathic condition typically occurs af an earlier age than
secondary RLS. Symptoms of RLS may fluctwate, and
some patients experience symptom-free periods. How-
ever, with time, particularly in patients with an older age
_of onset, symploms often progress: they may occur ear-
lier in the day and become more intense al night,1V
Patients often seek treatment in middle or old age when
symptormns become more pronounced.t! Diagnosis is
made on clinical grounds; physical examination is nor-
mal in the idiopathic form. Other conditions that can lead
to secondary RIS symptoms include pregnancy, renal
failure, iron deficiency, and neuropathy. The major dil-
ferential diagnoses include medication-induced akathi-
sia, peripberal nearopathy, and nocturnal leg cramps.

The etiology of RLS is unclear. However, there is now
a general consensus that the origin of the disorder is in
the central pervous system. There is evidence for the
involvement of dopaminergic systerus in this disorder, as
RLS can be aggravated by dopaine antagonists' >3 and
relieved by dopamine agonists-{see below). In addition,
two positron-emisston-tomography studies found small
- réductions in dopaminergic finction, as measured by
{"*Flfluorodopa uptake in the putamen {and caudate in
one study).'*15 A recent postmoriem study of patients
with RLS has also demonsirated markers of impaired
iron transport intc dopaminergic cells.?® This local iron
insufficiency may interfere with dopaminergic function
in patients with RLS,

Levedopa improved RLS in several clinical trials.{-17
However, disease augmentation, manifested by an earlier
onset and increased intensity of RLS symptoms, often
complicates 1.-dopa therapy.2® Of the dopamine agoenists,
pergolide was, until recently, the most extensively tested
in RLS, It has demonstrated good efficacy in several
small-clinical trials.2:-2* However, ergot-derived dopa-
mine agonists such as pergolide carry. the potential risk
of fibrotic complications and may be'.as_sociated with

valvular heart disease.?* As the dopamine agonists ropi-
nirole and pramipexole are not ergot-derived, they are
not typically associated with the risk of structuraily re-
lated fibrotic complications. Both drugs have shown ef-
ficacy in small clinical @ials of RL.S.%—27 However, the
clinical frial reported here is part of a program of studies

of ropinirole, which provides the largest investigation of
any treaument conducted o date in RLS. The program
includes two muiticenter, double-blind, randomized, 12-
week, parallel-group, flexible-dose trials designed to
compare the efficacy and safety of ropinirole with those
of placebo in the treatment of RLS, The results of one of
these (rials are presented here. The sister swudy was
published recently. Resulis from both trials demonsirate
consistent and significant benelits in favor of ropinirole
on the symptloms of RLS, is effects on patients’ sleep
parameters and their QoL.?*

PATIENTS AND METHODS

‘Patients

Male or female patients between [8 and 79 vears of
age, attending 46 centers in Australia, Europe, and North
America, were included. All patients had a diagnosis of
primary RLS, using the International RLS Swdy Group
(IRLSSG) criteria published in 19935 and a score at
haseline of at least 15 on the International Restless Legs
Scale (IRLS).2? Severity criteria also required at least 15
nights of RLS symptoms during the previous month.
Patients were required o discontinue any current RLS
medications, or those affecting sleep, for 5 half-lives or
7 nights, whichever was longer, before baseline. For
patients who were receiving lreatment for RLS before
washout, the clinician judged whether or not the patient
would have experienced at least 15 nights of symptoms
if they had not been treated.

Exclusion Criteria

Although patients with daytime RLS symptoms were
eligible, they were exciuded if they sulfered {rom symp-
toms that reguired treatment during the day. Patienis
were also excluded if they suffered from angmentation or
end-of-dose rebound with previous medication. Those
suffering from known causes of secondary RLS (renal
failure, iron-deficiency, pregnancy. or clinical peripheral
neuropathy), other sléep disorders (e.g., narcolepsy,
sleep terror disorder, steepwalking disorder, breathing-
related sleep disorder), other movemeni disorders. or
from any medical conditions that would affect the as-
sessment of RLS (e.g., rheumatoid arthritis, tibromyaigia
syndrome) were excluded. In addition, patienis taking
any other medications known to affect sleep or RLS,
those with a known intolerance to ropinirole, or those
abusing substances were excluded.

Ethical Considerations and Informed: Consent

The study was reviewed and approved by the national,
regional, or investigationai-center ethics commiltees or

Movement Divaeders. Vol 19, Na. 12, 204
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mstitutional review boards. Written and daled informed
consent was obtained {from cach patient at screening.

Interventions .

Az baseline, patients were randomly assigned in a 1:1
ratio to receive ropinirole or placebo. Doses were taken

. 1.to 3 hours before bedtime. The initial dose of ropinirole

gr matched placebo was (.23 mg/day. The dose could be
titrated after 2 days to 0.5 mg/day. From week 1 through
week 7, the dose could be up-titrated by 0.5 mg/day in
weekly increments up to 3 mg with a final increase from
3 to 4 mg/day. The flexible titration was guided by the
results of the Clinical Global linpression (CGI) scale?®
and tolerability. No further drug titration was allowed
after week 7. During the titration period, down-titration
was allowed twice if patients expericnced adverse
events, provided the drug dose was at least 0.5 mg/day.
A higher dose could be reinstatedt if the adverse event
abated. Only two such dose reductions were atlowed
before week 8. From weeks 8 o 12, patients mainiained
a constant dose of ropinirole or placebo.

Randomization and Treatment Allocation

‘To maintain blinding, all study medication tablets and
their packaging were identical in appearance. Iu addition.
doses were referred to by their tiration stage (levels
1-8). Each patient was registered and randomly assigned
to one of the treatment arms by a centralized allocation
system, the Registration And Medication Order System
{(RAMOS) provided by the study sponsor. To ensure
balance in the number of patients assigned to each treat-
ment group, the allocation schedule was generaled in
blocks. At patients’ clinic visits, the investigator con-
tacted RAMOS and was told the container pumber for
the medication the patient was to receive.

Efficacy Assessments

The main efficacy measures were the IRLS and CGI
Improvement (CGI-I) scale, The IRLS is a disease-spe-
cific 10-item scale {maximum severity score, 40) that
reflects the frequency and intensity of sensorimotor fea-
tures, associated sleep problems, and their impact on
mood and activities of daily living.?* The CGI-T is a
seven-point scale ranging from 1 (“very much im-
proved™) to 7 (*very much worse”).3 A “response” on
the CGI-I was defined as a report of very much improved
{score of 1) or much improved {score of 2).

A primary inferential set of efficacy variables was
prospectively defined for the study. The primary efficacy
variable was the change from baseline in the TRLS score
at week 12, using the last chservation carried forward

Movemeny Disarders, Yol 19, No. 12, 2004

(LOCF). Analysis of the key secondary endpoints was
conditional on the significance of the primary endpoint.

The three key secondary variables included in the
primary. inferential set were the pereentage of patienis
showing a response, that is, very much improved (score
of 1) or much improved (score of 2) on the CGE-I scale

-at week 12 LOCF; the change from baselime in the TRLS

score at week 1, using observed cases (QC); and the
percentage of patients with a score of 1 or 2 on the CGI-1
scale at week | LOCF. Other secondary etficacy vari-
ables included the time to0 a response on the CGI-1 scale;
time to a response on the IRLS (a response was defined
as a reduction of six points or more relative o the
patient’s score at baseline); mean change from baseline
1o week 12 LOCF in domains of the Medical Outcomes

- Study (MOS) sleep scale,” the RLS QoL question-

naire,*? the MOS8 Short Form (SF)-36 Health Survey,™
and the Work Productivity and Activity Impairment
(WPAD questionnaire.>* .

The MOS sleep scale is a comprehensive baulery of
questions that measures several aspects of sleep in pa-
tients that may have varying comorbidities, so it is ap-
propriate for a medically diverse patient population. The
RLSQol. questionnaire is a discase-specific mstrument
that assesses the impact of RLS on the daily life. emo-
tional well-being, and social and work life of the suffer-
ers. The SF-36 is a generic measure that assesses health
concepis that represent basic human values relevant to
evervone’s functonal status and well-being. The WPAI
was developed to assess work and activily impairment in
a range of different patient populations.

Clinic visits took place on day 2, weeks 1, 2, 3, 4, 5,
6, 7, 8, and 12. and at follow-up (1 week after the last
dose of study medication, whether or not patients ¢com-
pleted the study). At each visit, the investigator admin-
istered the IRLS and CGl scale. At baseline and for the
weekly clinic visits, patients were asked o provide as-
sessments for the IRLS based on the previous week; at
day 2, week 1 and week 12, they were asked to provide
an assessment of symptoms since their last study visit.
The MOS8 sleep scale, RLSQoL guestionnaire, and SF-36
were completed by the patient at baseline, at weeks 8 and
12, or at early withdrawal. The WPAT questionnaire was
compleled weekly by the patient.

Safety

Adverse events were assessed at each study visit by
asking a nonleading question such as, “Have you felt
different in any way since starting the new reatment/
since the last visit?”. Adverse evenls were categorized by
intensity: a mild adverse event was easily tolerated by
the patient, caused minimal discomfort, and did not in-
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terfere with everyday activities; a moderate event was
sufficiently discomforting to interfere with normal ev-
eryday activities; a severe event was one that preveuted
normal everyday activities. In addition, serious adverse
events were those thal were fatal, fife-threatening. dis-
abling or incapacitating, resulted in hospitalization of the
patient, or were any other serious medical occurrence.

To assess any possible acule effects of reatment on
patients’ blood pressure or heart rate, at sites m the
United States, vital signs were assessed before and im-
mediately after ingestion of the study treatments, after
the initial dose, and after each dose increase. On the days
- of these assessments, study medications were taken at
8:00 rM, between 2 and 4 hours before bedtime.

Statistics

A total of 110 patients were required in each treatment
group io detect a difference of six pomnis in the JRLS
score between groups with 90% power. This value was
based on a’standard deviation of 14 and ndrmaily dis-
tributed errors with a two-sided significance level of 5%.
Assuming an attrition rate of 20%, screening of 290
patients was planped. The primary analysis was con-
ducted for the intention-to-treat population.

A hierarchical testing procedure was used to preserve
the type-1 ermor associated with the ordered group of
endpeints in the primary inferenital set (i - the change
from baseline in IRLS score at week 12 LOCF; 2 - the
percentage of patients with a score of 1 or 2 on the CGI-1
. scale at week 12 LOCF; 3 - the change from baseline in
the IRLS score at week 1 OC; 4 - the percentage of
patients with a score of 1 or 2 on the CGI-1 scale at week
1 LOCF). Foliowing this procedure, ropinirole and pla-
cebo were compared for the primary endpoint. Provided
the null hypothesis was rejected at the 5% level of
statistical sigaificance for that comparison, testing con-
tinued with the first key secondary endpoint in the pri-
mary inferential set; The hierarchical testing continued,
provided the null hypothesis was rejected for each com-
parison. This testing procedure allowed inferences to be
made on all of the endpoints in the primary inferential
set, while preserving an overall type-1 error vate of (.03,
There were no muliiplicity adjustments wade for the
other secondary endpoints. The robustness of the LOCF
analysis conducted for the IRLS was assessed by con-
ducting an additional analysis for the week 12 OC data.
The results supported those from the LOCF analysis.

Continuous variables, including the primary efficacy
variable, were analyzed using parametric analyvses of
covariance, including terms for baseline score and treat-
ment group, regardless of their significance. Binary vari-
ables were analyzed using logistic regression models,

with treatment group as covariates. Swrvival variables
were analyzed using Cox’s regression models, with the
covariates described above.

RESULTS

Patients

The study wok place during 2002, A wital of 267
patients were randomly assigned to receive treatment
{131 to ropinirole and 136 1o placebe, Fig, 1). The two
treatment groups were well maiched for demographic
and disease characteristics (Table 1). All patients re-
ceived at least one dose of study medication, although 1
patient in the placebo group had no post-dose efficacy
assessments. The safety population, therefore, comprised
267 paients and the intention-to-treat population 266
patients. A similar number of patients taking ropinirole
{(102/131; 77.9%) and taking placebo (107/135; 79.3%)
compleed the study. Nine patients taking ropinirole (9/
131, 6.9%) and 11 taking placebo {11/136, 8.1%) with-
drew because of adverse events {see below for details}.

Dreg Treatments

Nearly half of the patients i each treatment group had
received prior pharmacotherapy for RLS (ropinirole,
45.8%; placebo, 43.4%). The most {requently nsed ther-
apies were antiparkinsonian drugs, anaigesics, and ben-
zodiazepines. Of the antiparkinsonian agents, L-dopa was

- the most commonly used: 19 patients (14.5%) in the

ropinirole group and 19 patients (14.0%) in the placebo
group. Additionally, 1€ patients (7.6%) in the ropinirole
group and 13 patients {(9.6%) in the placebo group had
taken dopamine agonists. Of the analgesics, acetanino-
phen was the most commonly used: 8 patients {6.1%) in
the ropinirole group and 7-patients (5.1%) in the placebo
group; narcotic drugs had been taken by 6 patients
{4.6%) in the ropinirole group and 8 {(5.9%) in the
placebo group. Clonazepam was the most commonly
used benzodiazepine: 7 patients (5.3%) in the ropinirole
group and 13 patients (9.6%) in the placebo group. A
total of 13 patients (9.9%) in the ropinirole group and 7
{5.1%) in the placebo group had been taking other ben-
zodiazepines: At week {2, the median dose of ropinirole
was 1.5 mg/day (LOCF) and the median dose of placebo
was equivalent o 3.0 mg/day.

Primary Inferential Set of Efficacy Endpoints
The mean (SE} adjusted change in IRLS score be-
tween baseline and week 12 was significantly greater for
ropinirole than placebo: —11.2 (0.76) vs. —8.7 (0.75),
respectively. The adjusted treatment dilference was —2.5
{95% C1, —4.6, —0.4), P = 0.0197 (F-swatistic for the

Maviemen: Disorders, Vol 79, Mo, 12, 2064
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treatment difference = 5.50; effect size = —(.29). The
ropinirole group showed consistently lower TRLS scores
than the: placebo group over the duration of the study
(Fig. 2).

As the primary endpoint was statistically significant,
the second endpoint in the primary inferential set was

analyzed. At week 12, more patients in the ropinirole
group (78/131, 59.5%) responded (much or very much
improved) on the CGI-I scale compared to those in the
placebo group (53/134, 39.6%), adjusted odds ratic 2.3
(95% CI, 1.4, 3.8), £ = (.00%. As this endpoint was
statistically significant, the third endpoint in the primary

TABLE 1. Demographic and disease characteristics of patienis
il the intention-to-trear population

Parameter

Ropinirole (n = 131}

Placzbo (n'= 135)

Age {yr)
Age range (yr)
Gender, F/M (5)
Age at onset of RLS {yr)
. Disease duration (yr)
First-degree relation with RLS/PLMS ()
Time symptoms mainly present, 1 (%)
Nighttime onfy
Evening and nighttime
Daytime, evening and nighirime
Baseline TRLS score

54.9 (10.87) 56.0(11.25)

29-77 2979

T6/55 (58/42) 83/52 (61.5/38.5)

34.6(17.15) 345 (17.49)
203 (14.82) 21.5 (16.36)

62 (47.3%) 53 (39.3%)

19 (14.5) 27 (20.0)

93 (71.0) 95 (70.43

19 (14.5) 13 {5.6)
236(5.9) 248 (5.4)

Valies are expressed as mean (SD), unless otherwise noted. IRLS, internatioral Restless Legs

Scale; PLMS, periodic limb movements in sleep.

- Movement Disorders, Vel. 19, No. 12, 2004
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inferential set was analyzed. The -ropinircle group
showed a greater change from baseline in the TRLS score
ai the end of week 1: mean (SE) was —8.4 (0.62},
compared to —4.8 (0.62) in the placebo group: the ad-
justed treatment difference was ~3.5 (95% CL -3.3,
~1.8), P < 0.0001. As this endpoint was statistically
significant, the fourth endpoint in the primary inferential
sel was analyzed. At the end of week L. more patients in
the ropinirole group (48/131, 36.6%) than in the placebo
group (22/134, 16.4%) were responders on the CGEI
scale; the adjusted odds ratio was 3.0 {95% CIL, 1.7, 5.3},
P = 0.0003. Thus, all the primary inferential set of
endpoints showed a significant difference in lavor of
ropinirole.

Secondary Efficacy Endpoints

The median time to show a response on the CGI-I
scale was 14 days for patients taking ropinirole and 22
days for those taking placebo. The hazard ratio was 1.66
{95% C1, 1.25, 2.20), P = 0.0004, a staustically signif-
icant difference in favor of ropinirole. The median time
to a reduction of six points or more on the IRLS was 7
days in each treatment group. The hazard ratio {or this
comparison was 1.29 (93% CI, 0.99, 1.67), P = (0.038%,
which did not guite reach statistical significance.

Patients in the ropinirole group showed improvements
in all four domains of the MOS sleep scale at week 12

(Fig. 3). For somnolence, the adjusted treatmens differ-

Cence was ~0.3; 93% CI, —10.5, —2.0: P = 0.0043. For

sleep disturbance, the adjusted treatment difference was
=134; 95% Cl, —i8.8. —8:1; £ < G.0001. For sleep
adequacy, the adjusted. treatment difference was 13.6:
3% CI, 7.2, 20.0; P << 0.00061. For sleep guantity. the
adjustcd treatment déﬂ'erence was 1.3 (hOUFQJ 5% CI,

hie Impaa score on lhe RLSQOL questionnaire (m‘m—
mum score,; 100) showed a significant difference in favor
of ropinirole (17.4 [SE 1.42}) over placebo {129 [SE
1.40]). The adjusted treatment difference was 4.4 (95%
CL 0.5, 8.4), P = 0.02063. Three of the eight domains of
the SF-36 Health Survey {(score range, 0-100 poinis)
showed a significant treatment difference in favor of
ropinirole, For the mental-health domain, the change
between baseline and week 12 was 6.9 (SE 1.28) for
ropinirole and 1.7 (SE 1.26} for placebo; the adjusted
treatment difference was 5.2 (95% CI, 1.7, 8.7). P =
0.0041. Corresponding values were for social function-
ing, 8.3 (SE 1.9) vs, 3.0 (S.E'}_:S’/'); adjusted mreatment
difference 5.7 (95% CI, (0.5, 10.9), P-= 0.033%, and for
vitality, 12.5 {SE 1.58) vs. 6.3 (SE 1.58); adjusted treai-
ment difference 6.3 (95% CI, 1.9, 10.6), P = 0.0049.
Changes on the remaining domains were all also numer-
ically in favor of ropinirole but did not achieve statistical

Movement Divorders, Yol 19, No. 12, 2004
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significance. WPAI questionnaire scores were not signif~
icantly different between the two treatment groups.

Adverse Evenis

A total of 112 patients in the ropinirole group {112/
131, 85.3%) and 102 patients in the placebo group {102/
136, 75.0%) reported al least one adverse event during
treatment. The most common adverse events, reported by
at least 10% of patients in either group, are shown in
Table 2. All of these events. except headache, occurred
in a higher proportion of patents receiving ropinircle
than those taking placebo.

Most of the adverse events were mild or moderate in
severtty; overall 32 patients (24.4%) in the ropinirole
group and 24 patienis (17.6%) m the placebo group

. TABLE 2. Common adverse events, experienced by ar least
- 10% of patients in either treatment grodp during the tricl
{safery population)

Ropinirole Placebo

Event (n= 131 n= 136

Any adverse event: 112 (85.5) 162 (75.0)
Nuusea 52(39.7} (8.1}

Headache 29221 35.(25.7)
Fatigue 20413.3) R A (X
Dizziness 20(15.3) ) 6 (4.4)
Upper respiratory tract infection 184137 11 (8.1
Vomiting 16(12.2) 3(2.2)

Values are expressed as n (%).

Movement Disorders, Vol 19, No. 12, 2004
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experienced at least oné adverse event that was catego-
rized as severe. The only severe adverse events reported
in more than 2% of patients were nausea (8 patients
taking ropinirole, none taking placebo); headache (5
patients in each group); injury (ropinirole, 3 patients;
placebo, 2 patients), dyspepsia (ropinirole, 3 patients;

placebo, | patient}, and insomnia (ropinircle, 2 patients;

placebo, 4 patients). Adverse events led to the discon-
tinuation of less than 10% of patients in each treatment
group, The only events leading to the withdrawal of more
than 1 patient were headache (3 patients in the ropinirole
group, and no patients in the placebo group) and insom-
nia (no patients in.the ropinirole group, 3 patients in the
placebo gm‘up)'.

A total of 2 patients in the ropinirole group and 5 in the
placebo group reporied a serious adverse event. Those in
the ropinirole group were angina pectoris and a hospi-
talization after an unrelated injury. Neither of these was
considerad to be related to the study medication, and
treatment was not stopped due to these events. In the
placebo group, serious adverse events were atrioveniric-

ular block, angina pectoris, hypertension, and two reports -

of hospitalization following unrelated injuries. Again,
none was considered to be related o study medication;
treatment was stopped in 3 of the 3 patients {i.e.; patienty
with atrioventricular block, hypertension, or hospitaliza-
tion after wnrelated injury). No deaths were veposted
during the study. Although augmentation was not sys-
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tematically measured or directly assessed in this trial,
there were po reports of augmentation during treatment
in the study.

DISCUSSION

The results of this study, one of the largest placebo-
controlled trials of a treatmenti for RLS conducted to
date, demonstrate that ropinirole effectively treats the
symptoms of moderate-to-severe RLS, as assessed by
improvemenis in the IRLS and CGI-T scale, These im-
provements were seen as eaily as week [ and continved
through week 12, indicating that ropinirole produced
rapid and sustained relief of symptoms. Ropinirole was
generalty well tolerated and withdrawal rates because of
adverse events were comparable to those in the placebo

group.

" RLS may severely impact sleep*7 and impair Qol 8
0 a similar degree to other chronic diseases (depression,
arthrilis, hypertension, and congestive heart failure).®
Ropinirole signilicanily benefits subjective sleep, as
demonstraied by Improvements on all four domains of
the patient-reported MOS sleep scale (sleep disturbance,
sleep quality, sleep adequacy, and daytime somnolence).
Thus, patients taking ropinirole slept more soundly (with
less disturbance), for a longer time. perceived their sleep
adequacy was improved and were less sleepy during the
daytime than those taking placebo. As RLS is a major
cause of chronic sleep problems, and such problems are
~one of the most distressing aspects of RLS to patients,
these positive effects of ropinirole on sleep should prove
bereficial in the management of this disorder. There
were also improvements in patients’ Qol.. assessed using
the disease-specific RLSQoL questionnaire and on sub-
scales of the MOS SF-36 Health Survey. Changes in
favor of ropinirole on the mental-health, social-function-
ing and vitality domains of the SF-36 Health Survey
indicated that patients taking ropinirole experienced im-
provements in their mental well-beiag, insociability, and
had more energy and less tiredness than those taking
placebo.

.. These results support those already published from the
. sister study comparing ropinirole with piacebo.?* Tren-
“kwalder and colleagues demonstrated that ropinirole pro-

duced significant improvements in patients’ IRLS and

CGI-T scale scores after both 1 and 12 weeks, Moreover,

ropinirole was associated with significant improvements

in all four domains of the MOS sleep scale and in the

RLSQoL questionnaire score. Results [rom these two

trials are highly consistent. Together, these results indi-

cate that ropinirole produces robust effects on subjective
symptoms, sleep disturbances, and QoL in patients with

RIS.

1n addition. ropinirole was generally well tolerated by
patients. Most adverse events were mild or moderate in
severity, and less than 10% of patients in each group
withdrew because of adverse events. There were also few
serious adverse events, and none of these events were
considered to be related to study medication. The adverse
events were generally consistent with the class of dopa-
mine agonists but were less severe than those experi-
enced when using these drugs to treat Parkinson’s dis-
ease. In particular, no patients recetving ropinirole
expetienced dyskinesias or hallucinations. This resull i
comparable o those from previows studies of dopami-
nergic drugs in RLS21L2027 and may be due lo the Tower
doses- of drugs used in RLS compared to Parkinson’s
disease or to the different disease pathelogies. In addi-
tion, althotugh not directly assessed. there were no reports
of disease augmentation during treatment in this 12-week

* trial. This effect of therapy was first reported for L-dopa®

and has been noted in titals of longer duration with
dopamine agonists.??*? Longer studies of ropinirole will
be needed to assess the prevalence of augmentation with
this drug treatment io RLS.

A large placebo effect lessened the treatment differ-
ence in this study. Similar placebo responses. are also
common In patients being treaied for conditions such as
pain and depression who are assessed using subjective
measures In this triaf, the “dose”™ of placebo that pa-
tients were taking was greater than that of ropinirole,
indicating that the dose had been increased in an atlempt
to produce better syinptom relief. The results of this trial,
therefore, underline the need tw conduct parallel-group,
placebo-controlled irials to ascertain the efficacy of new
therapies in this indication,

An intrinsic weakness of any study of RLS is the
subjective nature of the disease. The IRLS has been
validated,?® bul its sensitivity 10 linear (reaiment effects
remains unknown. Nevertheless, in the curreat study,
improvements in other measures of efficacy corroborated
those shown on the IRLS. Studies of ropinirole using
both objective polysomnography measures and the IRLS
are ongoing,

Comparison of scores with the baseline score may be
confounded by the fact that patients who were taking
other treatments before this trial were also undergoing

" treatment withdrawal during this baseline assessment

period, (Patients underwent a 7-day washout period, and
their baseline IRLS score was based on their assessment
of symiptoms in the previous 7 days.) However, any
patients who experienced end-of-dose rebound at base-
line were excluded, and the patients who had previously
used other therapies to treat RLS were equally disirib-
uted in the ropinirole and placebo groups.

Movement Disorders, Vol 19, Na, 2. 2k
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The single-dosing schedule, limited to 1-3 hours be-
fore bedtime, that was-used in this trial may have less-
ened the relative treatment effects of ropinirole, particu-
larly in more severely affected patients with symptom
onset before dosing. These patients mighl have benefited
from individualized earlier dosing, or muitiple doses of
the drug (e.g.. one dose in the early evening and one at
bedtime, based on the patient’s pattern ol symplom on-
set). This hypothesis could be evaioated in future frials.

Despite these potential Limitations, the results pre-
sented indicate that ropinirole is an effective and gener-
ally well tolerated therapy for RLS, which is associated
with no serious side-effects. These data, therelore, sup-
port the first-line use of ropinirole for patients with RLS,

Acknowledgments: The following investigators participated
in this study: Australia — A. Ambrogetti, K. Boundy, P. Gates,
R. Grunstein, P. Hackney, J. Karrasch, I Swicca; Canada — K.
Buttoo, A. Douglass, E. Giannouli, 1.B. King, P. Lesperance,
LI Lipsitz, T. Mendis, R. Morehouse, E. Pourcher, M. Rajda,
G. Sridhar, D. Stewart; Germany —— B. Bergtholdt, M. Deus-

-chle, T. Dreykluft, C. Qeklwein, H. Schulz, H. Sommer, H,-D,
Stahl; Norway — M. Lossius, W, Telstad; United Kingdom —
N. Hyman, P. Tidswell, A. Young; United States — M.J. Buch-
fuhrer, A.A, DeMaria, K. Doghramiji, T. Freedom, R.A.
Hauser. A.S. Kloman, D. Lee, 5. Lesage, W. Ondo, R. Pahwa,
K. Ruggles, P.K. Sahota, M. Scharf, L. Scrima, D.J. Seiden,
K.D. Sethi, R.A. Shubin, T. Simuni, R.M. Trosch, R.D. Vo-
rona, A.S. Walters. This study was sapposted by GlaxoSmith-
Kline research and development, These data have been pre-
sented at the Associated Professional Sleep Societies meeting
(Chicago, IL, USA, June 3-8 2003) and the European Feder-
ation of Neuwrological Societies meeting {(Helsinki, Finland,
Aungust 30-September 2 2003).

REFERENCES

1. Phillips B. Yoeung ¥, Finn L, Asher K, Hening WA, Parvis C.
Epidemviology of restless legs symptoms in aduits. Arch Intern
Med 2000,160:2137-2141.

2. Ulfberg J, Nystrom B, Carter N, Edling €. Restless legs syndrome
among working-aged women. Bur Nevrol 2001:46:17--19.

3. Rothdach AJ, Trenkwalder €, Haberstock I, Keil U, Berger K.
Prevalence and risk factors of RLS in an elderly population: the
MEMO study. Neurclogy 2000;54: 1064 1068,

4. Allen RP, Earley CJ. Restless legs syndrome: a review of clinical
and. pathophysiologic featares. J Clin Neurophysiol 2001;18:128—
147.

5. Walters AS. Toward a better definition of the restless legs syn-
drome and the Interniational Restless Legs Syndrome Study Group.
Mov Disord 1995100634642,

6. Allen RP, Picchietti D, Hening WA, et al. Restless legs syndrome:
diagnostic criteria, spacial considarations and epidemiology. Sleep
Med 2003:4:101-119.

7. Montplaisir 3. Boucher .8, Poiricr G, Lavigne G, Lapierre O.
Lespérance P. Clinical, polysomnographic, and genetic character-
istics of Restless Legs Syndrome: a study of 133 patients diag-
noscd with new standard criteriz. Mov Disord 1997:12:61--65.

8. Kirsch J, Abetz L, Alen R, Follet A, Washburn T. The inypact of
restless legs syndrome (RES) on quality of life (QoLj. Eur J Neurol
2002:9(Suppl. 2):201:P3136. D

Movemen Disorders, Vol. 19, No. 12, 2004

9. Allea RP, Bell TJ, Walters A, Hening W. impact of restless legs
syndrome (RLS) symptoms on the quatily of life (QoL) of adult
sufferers in the USA. Newology 2003:60(Suppl. 13:A11:805.005.

i0. Allen RP, Barley Cl. Defining the phenotype of the restless legs
syndrome (RL3) using age-of-symptom-onset. Sleep Med 2000:1:
1119,

Pl Walters AS, Hickey K. Malizman J, et at. A questionnaire study of
138 patients with resiless legs syndrome: the “Night-Walkers”
survey. Newrology 1906:46:92-95.

12, Winkehnann . Schadrack ¥, Wetter TC, Zieglgansherger W, Trenk-
walder C. Opioid and dopamine antagosist drug chaileages in un-
treated restiess legs syndrome paticonis, Sleep Med 2001;,2:57-61.

13, Wener TC, Brunner J, Bronisch T, Restless legs syndrome prob-
ably induced by risperidone treatment. Pharmacopsychistry 2002;
35109111

14, Turjanski N, Less A¥, Brooks D], Striztal dopaminergic Lunction
in restless legs syndrome: YE-dopa and '*C-raclopride PET stud-
ies. Neuwrology 199%,52:932-037.

{5 Ruottinen HM, Partinen M, Hublin C, et al. An FDOPA PET study
in patients with periodic Hmb movement disorder and resticss legs
syndrome, Neurology 2000;54:502--504.

16. Connor JR; Boyer PJ, Menzies SL. ¢t al. Neuropathological ex-
amination sugeests impaired braia iron acquisition in restless legs
syndrome. Neurology 2003:61:304 309,

17. Montplaisiv J, Godbout R, Peirier . Bedard MA. Restless legs
syndrome and periodic movements in sleep: physiopathology. and
weatment with L-dopa. Clin Neuropharmacol 1986;9:456—463.

18, Brodenr C, Montplaisir J, Godboul R, Marinier R. Tréatmiént of
restless legs syndrome and periodic reovements during sleep with
L-dopa: a douhle-blind, contrelled stady. Neurology 198B38:
1845--1848.

19, Kaplan PW, Allen RP, Buchholz DW. Waliers JTK. A double-hind,
placebo-controfled study of the treatment of periodic lirob move-
ments in sleep using carbidepa/ievodopa and propoxyphone, Sleep
1993,16:717-723.

20. Allen RP, Earley CJ. Augmerntation of the restless legs syndrome
with carbidepa/levodopa. Sleep [996:19:205-213.

21, Wetter TC, Stiasny K, Winkehmann [, et al. A randomized con-
trofled study of pergolide in patients with restiess fegs syndrome.
Neurology 1999:52:944 -930.

22, Stssny K, Wetler TC, Winkelmann | et al. Long-term effects of
pergolide in the treatment of restless legs syadrome. Neurology
2001:56: 13991402, :

23, Ewrley CJ, Yaffee JB, Allen RP. Randomized, douhle-blind. pla-
cebo-controlled trial of pergolide in restless legs syndrome. Neu-
rofogy 1998:51:1599-.1602.

24, Pritchett AM, Momison JF, Edwards WD, Schafl HV, Comolly
HM, Espinosa RE. Valvular heart disease in patieats taking per-
golide. Mayo Clin Proc 2002;77:1280--1286.

25, Freeman A, Rye DB, Bliwise D, Chakiavorty 8. Krulewicz §,
Watts RL. Ropinirole for restless legs syndrome (RLS): an open-
label and double-blind placebo-controlled study. Neurology 200G1;
56{Suppl. 3nAS.

26. Onde W. Ropinirole [or restless legs syndrome. Mov Disord 7999
141138144,

27. Montptaisiv 1, Nicolas A. Dencsle R; Gomez-Mancilla B. Restless
legs syndrome improved by pramipexole: a double-blind randora-
ized trial. Neurology 1999:52:938 843,

28. Trenkwalder C, Garcia-Bormeguero D, Montagra P, et al. Ropini-
rofe in the freatment of restless legs syndrome: tesults from the
TREAT RLS 1 study, a {2 week, randomised, placebo contiotied
study in 10 Buropean couniries, § Neurol Neurosurg Psychiatry
2004;75:92-97.

29, The International Restless Legs Syndrome Study Group. Valida-
tion of the Inermational Restless Legs Syndrome Study Group
rating scale for restless legs syndrome. Sleep Med 200340121~
132,

30, Barly clinical drug evaluation unit. Assessrent manual for psy-
chopharmacelogic trials. NIMH USA; 1976.



[F5)

32,

4.

35.

ROPINIROLE IN THE TREATMENT OF RLS

. Hays RD, Stewart AL. Sieep measures. In: Stewart AL, Ware 1E

T, cditors. Measuring functioning and well-being, The Medical
Cutcomes Study approach. Burham and London: Duke University
Press; 1992, p 235-259.

Allen RP, Vallow SM, Abetz L, Washburn T, Harley CI. The
impact of testless legs syndreme (RLS} on patient quality of life:
results from a survey of RLS sufferers {abstract]. Sleep 2002:
25(Suppl.):A253:345N.

. Ware JE Jr, Sherbourne CD. The MOS 36-iiem shori-form health

survey (SF-36). L. Conceptual framework and item selection. Med-
ical Care 1992;30:473—483,

Reilly MC, Zbrozek AS, Dukes EM. The validity and reproduc-
shility of a work productivity and activity impairment insirument.
Pharmacocconomics 1993;4:353-363.

Montplaisir 3, Walters AS, Allen RP, Hening W. Impact of resticss
legs syndrome (RLS) symptoms on the health and quality of Tife of
sufferers [abstract]. Sleep 2003:26¢Suppl 2 A333:0830.N.

36.

37

38.

39.

40,

423

Hening W, Montplaisiv J, Walters AS, Allen R. Impact of restless
legs syndrome (RLS) on sleep: the REST (RLS epidemiology,
symptoms and freatment) study in primary care [abstract]. Slecp
2003:26(Suppl. 2 A332:0835N,

Washburn T, Allen R, Abetz L, Kirsch I, Barley C. Sieep and
cognitive functiontng in peopie with restless fegs syndrome {RLS):
comparisens with a normative population {abstract]. Sleep 2003
26(Suppl.;:A331:0832.N.

Atkinson MI, Allen RP, DuChane 1, et al. Validation of the
Restless Legs Syndrome—Quality of Life Instrument (RLS-QLD:
finclings of a consortium of naticna! experts and the RLS Founda-
tion. Qual Life Res 2004;13:679 693

Ferini-Strambi L. Restless legs svndrome augmentition  and
pramipexofe treatment, Sleep Med 2002:3.523-525.

Walsh BT, Seidman SN. Sysko R. Gould M. Placebo response in
stndies of major depression: variable, substantial and prowing.
FAMA 2002;287: 18401847,

Movement Dixorders, Vol 19, No. 12, 2004


https://www.researchgate.net/publication/236324764

