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 1 

Treatment of Restless Legs Syndrome and Periodic Limb Movement Disorder 2 

An American Academy of Sleep Medicine systematic review, meta-analysis, and GRADE assessment 3 
 4 
 5 

INTRODUCTION 6 

  7 

This systematic review provides supporting evidence for the accompanying clinical practice guideline [insert ref] 8 

on the treatment of restless legs syndrome (RLS) and periodic limb movement disorder (PLMD) in adults and 9 

children. This systematic review is an update to the previously published American Academy of Sleep Medicine 10 

(AASM) guideline on the treatment of RLS and PLMD in 2012.1   11 

 12 

RLS is characterized by an uncomfortable urge to move, often associated with dysesthesias in the affected extremity, 13 

which occurs when at rest, predominantly in the evening and/or at night and is relieved temporarily with movement.2 14 

It often results in difficulty falling and/or staying asleep. Those with RLS may have frequent periodic limb 15 

movements during sleep but, by definition, cannot have PLMD; the diagnosis of RLS and PLMD are mutually 16 

exclusive. PLMD consists of periodic limb movements during sleep with resulting sleep disruption and/or daytime 17 

dysfunction, all occurring in the absence of RLS.3 18 

 19 

The aims of the present systematic review are to assess (1) the efficacy of pharmacologic and nonpharmacologic 20 

interventions for the treatment of RLS and PLMD in both adults and children as well as in special populations such 21 

as chronic kidney disease/end-stage renal disease, (2) to evaluate the potential for adverse effects of these 22 

interventions, and (3) to identify gaps in the treatment research literature and offer recommendations for optimizing 23 

quality and uniformity of future investigations. 24 

 25 

RLS is a disorder with both variable chronicity (from time limited to chronic) and severity (from occasional and 26 

mild to daily and severe).  Roughly 2-3% of adults in the US and Europe have clinically important symptoms 27 

occurring at least twice per week with at least moderate distress.  For these sufferers, the need for chronic RLS 28 

medical therapy is common. While our understanding of the efficacy of medical treatments for RLS as well as its 29 

pathophysiology have increased substantially in the past two to three decades, RLS treatment is currently perhaps 30 

most challenged by a delay in the change of clinical practice as this new information has emerged. This systematic 31 

review and its accompanying clinical practice guideline aim to align clinical practice and current evidence on the 32 

medical treatment of RLS and PLMD.  33 

 34 

The development of new medications for the treatment of RLS has been slowed by our limited understanding of its 35 

pathophysiology. Despite this, several evidence-based treatments with distinct mechanisms of action exist, with 36 

demonstrated efficacy and unique side effect profiles. The alpha-2 delta ligands, gabapentin, gabapentin enacarbil 37 

and pregabalin, have efficacy in treating RLS, putatively through a mechanism of decreased glutamate release. 4 38 

Brain iron deficiency, specifically in the striatum, appears central in the pathogenesis of RLS, having been 39 

demonstrated in imaging and post-mortem studies, potentially explaining the efficacy of iron administration. 5, 6On 40 

the other hand, excess striatal dopamine appears to be secondary to brain iron deficiency.7, 8 Despite dopamine being 41 

in excess in RLS, all dopaminergic agents are very effective, at least initially, in treating RLS symptoms. Over time, 42 

however, dopaminergic medications are commonly associated with a paradoxical worsening of RLS, a phenomenon 43 

termed augmentation. 9 This exposes a pathophysiology-treatment mismatch as the approach of using dopaminergic 44 
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medications to treat RLS was popularized during a time when the prevailing thought was that RLS was caused by 45 

a reduction of dopamine.10   46 

 47 

Our understanding of RLS pathophysiology has been aided by its clinical responsiveness to low- dose opioids. This 48 

clinical observation made over 30 years ago has guided research which demonstrates reductions in the endogenous 49 

opioid, βendorphin, in post-mortem brain of RLS patients, perhaps validating the use of opioids to treat RLS.11, 50 
12Other treatment options include peroneal nerve stimulation and dipyridamole. The diverse pharmacology of agents 51 

effective in treating RLS reflects the complexity of RLS pathophysiology, which despite much work, still needs 52 

clarification. Thus, it is likely and needed that other treatments for RLS which target novel biologic pathways could 53 

emerge.   54 

 55 

RLS affects approximately 2% of children.13 The identification of pediatric RLS poses specific challenges as 56 

children do not always present with the typical symptoms of leg discomfort or “urge” to move the legs. Instead, 57 

they express symptoms with their own words or actions (rubbing or scratching their legs), often leading to delays 58 

in diagnosis and treatment.13 Studies assessing treatment options in children are scarce, and treatment usually 59 

consists of lifestyle modifications, iron supplementation, and possibly off-label medications. 60 

 61 

PLMS, commonly seen in adults with RLS, may present differently in young children as isolated or non-periodic 62 

limb movements but when present, PLMS in children have shown, similarly to adults, high night-to-night 63 

variability, contributing to challenges in their identification and quantification. 14  64 

 65 

PLMD is a diagnosis of exclusion which requires that specific other sleep disorders (narcolepsy, untreated OSA, 66 

RBD, or RLS) cannot be present, and that medical/neurological/psychiatric disorders cannot better explain the 67 

periodic limb movements of sleep or nocturnal sleep disruption or daytime dysfunction. Given the necessity of this 68 

extensive clinical evaluation, which is often not performed in clinical practice or in research studies, the true 69 

prevalence of PLMD remains uncertain. Beyond this, there are few, if any, high quality randomized clinical trials 70 

for PLMD treatment and only a small portion of the systematic review will discuss treatment of PLMD.     71 

 72 

This systematic review provides supporting evidence for the accompanying clinical practice guideline for the 73 

treatment of RLS and PLMD in adults and children. It provides details on outcomes and adverse effects related to 74 

different treatments which the Task Force reviewed in order to develop the proposed guidelines, but that were not 75 

included in the guideline proper. Treatment and adverse event outcomes were considered and categorized as critical 76 

or important. Critical outcomes included disease severity, quality of life, sleep quality, augmentation, and unwanted 77 

side effects leading to study withdrawal. Important outcomes included PLM frequency, sleep latency, and wake 78 

after sleep onset. Grading of Recommendations Assessment, Development and Evaluation (GRADE) methodology 79 

was used to determine guidelines based upon assessment of four components: certainty of evidence, balance of 80 

beneficial and harmful effects, patient values and preferences, and resource use, as described in more detail below. 81 

  82 

 83 

METHODS 84 

Expert Task Force 85 
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The AASM commissioned a task force (TF) comprised of board-certified sleep medicine specialists with 86 

proficiency in the treatment of adults and children with RLS and PLMD to develop this systematic review. The TF 87 

was required to disclose all potential conflicts of interest (COI) per the AASM’s COI policy prior to being appointed 88 

to the TF, and throughout the research and writing of this paper. In accordance with the AASM’s COI policy, TF 89 

members with a Level 1 conflict were not allowed to participate. TF members with a Level 2 conflict were required 90 

to recuse themselves from any related discussion or writing responsibilities. All relevant COI are listed in the 91 

Disclosures section.  92 

 93 

PICO Questions and Clinical Significance Thresholds 94 

PICO (Patient, Intervention, Comparison, and Outcomes) questions were developed to assess the efficacy of 95 

interventions based on a review of the existing AASM practice parameters on the treatment of RLS and PLMD, and 96 

a review of systematic reviews, meta-analyses, and guidelines published since 2012. The AASM Board of Directors 97 

(BOD) approved the final list of PICO questions presented in Table 1 before the literature searches were conducted. 98 

Through consensus, the TF then developed a list of patient-oriented, clinically relevant outcomes to determine the 99 

efficacy of the interventions. The TF rated the relative importance of each outcome to determine which outcomes 100 

were critical versus important for decision-making. A summary of these outcomes by PICO is presented in Table 101 

2.    102 

The TF set a clinical significance threshold (CST) for each outcome to determine whether the mean differences 103 

between treatment and control or before and after treatment in the outcomes assessed were clinically significant. 104 

Standardized mean differences were used when the TF concluded that the interpretation of effect sizes would be 105 

more meaningful. The CST was defined as the minimum level of improvement in the outcome of interest that would 106 

be considered clinically important to clinicians and patients. CSTs were determined based on a TF literature review 107 

of commonly used thresholds. When no clearly established threshold values could be determined, the TF used their 108 

clinical judgment and experience to establish a CST based on consensus. A summary of the CSTs for the clinical 109 

outcome measures is presented in Table 3. 110 

 111 

When considering RLS severity, priority was given to the International RLS Study Group Severity scale (IRLS) 112 

scores.  The IRLS scale is the most frequently used scale to assess severity of RLS and treatment effects. 113 

 114 

Table 1 - PICO Questions 115 

1 Population: Adults with RLS 

Intervention: Pharmacological and non-pharmacological treatments 

Comparison: Placebo or no treatment 

Outcomes: Disease severity, sleep quality, quality of life (QOL), sleep latency, wake after sleep onset (WASO), 

PLM frequency, adverse effects  

2 Population: Adults with RLS and ESRD 

Intervention: Pharmacological and non-pharmacological treatments 

Comparison: Placebo or no treatment 

Outcomes: Disease severity, sleep quality, quality of life (QOL), sleep latency, wake after sleep onset (WASO), 

PLM frequency, adverse effects 

3 Population: Adults with PLMD  

Intervention: Pharmacological and non-pharmacological treatments 

Comparison: Placebo or no treatment 

Outcomes: Sleep quality, quality of life (QOL), excessive daytime sleepiness, wake after sleep onset (WASO), PLM 

frequency, adverse effects, work/school performance 
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4 Population: Children with RLS  

Intervention: Pharmacological and non-pharmacological treatments 

Comparison: Placebo or no treatment  

Outcomes: Disease severity, sleep quality, quality of life (QOL), PLM frequency, adverse effects, work/school 

performance, resolution of ADHD symptoms 

5 Population: Special population of children with RLS 

Intervention: Pharmacological and non-pharmacological treatments 

Comparison: Placebo or no treatment 

Outcomes: Disease severity, sleep quality, quality of life (QOL), fatigue, PLM frequency, adverse effects, resolution 

of ADHD symptoms 

6 Population: Children with PLMD  

Intervention: Various pharmacological and non-pharmacological treatments 

Comparison: Placebo or no treatment 

Outcomes: Sleep quality, quality of life (QOL), excessive daytime sleepiness, PLM frequency, adverse effects, 

work/school performance, resolution of ADHD symptoms 

 116 

Table 2 –Outcomes by PICO Question 117 

Outcomes 

PICO Question # 

1 2 3 4 5 6 
Excessive Sleepiness   √   √* 
Disease Severity √ √  √ √*  
Quality of Life √ √ √ √ √ √ 
Sleep quality √ √ √ √ √ √ 
Sleep Latency √* √*     
WASO √* √* √*    
Fatigue     √*  
Work/School Performance   √ √*  √ 
Resolution of ADHD Symptoms    √* √* √* 
PLM Frequency √* √* √* √* √* √* 
Adverse Effects  √ √ √ √ √ √ 

  *Outcomes considered important but not critical for decision-making. 118 

 Table 3 – Summary of Clinical Significance Thresholds for Outcome Measures 119 

Outcome Measure1 Clinical Significance Threshold*† 

Excessive sleepiness  
ESS 

--- 
-2 points [Insert Antic 2009, Craig 2012]  

Quality of Life 
RLS QOL (Abetz) 
RLS QOL (Kohnen) 
RLS QLI 

--- 
+5 points  

-2.5 points  
+5 points [Insert Atkinson, MJ 2004] 

Sleep quality 
     PSQI 
     MOS 

--- 
-3 points [Insert Buysee 2011] 

SMD = 0.2 

Disease severity 
    *IRLS 

RLS-6 
CGI-I  

--- 
-3 points  

SMD = 0.2  
15% responders 
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CGI-S 
PGI-I 
JHRLSS 
ASRS 

0.5 points 
15% responders 

+1 point 
-3 points 

Sleep latency (PSG) -10 minutes 

WASO (PSG) -10 minutes 

Fatigue 
     FSS 
     SF-36 vitality 

--- 
-0.25 points 

+5 points 

PLM Frequency 
     PLMI 

--- 
--- 

School/work performance 
WPAI 
GPA 
Attendance 

--- 
--- 

-1 point 
-30% 

Adverse effects 
Adverse events leading to study withdrawal 
Specific adverse events 

--- 
50/1000 patients 
50/1000 patients 

Resolution of ADHD symptoms --- 
*References used to inform task force consensus 
† The clinical significance thresholds are for comparison of pre- versus post-treatment effects as well as between intervention and control. 

*TF gave higher value to the IRLS scale for disease severity 
 

ESS – Epworth Sleepiness Scale; RLS – Restless Legs Syndrome; RLS QOL – RLS Quality of Life; RLS QLI – RLS Quality of Life Instrument; 
PSQI – Pittsburgh Sleep Quality Index; MOS – Medical Outcomes Sleep Scale; SMD = standardized mean difference; IRLS – International 
Restless Legs Syndrome Study Group Rating Scale; RLS-6 – Restless Legs Syndrome-6 Scale; CGI-I – Clinical Global Impressions-
Improvement Scale; CGI-S – Clinical Global Impressions-Severity Scale; PGI-I – Patient Global Impression of Improvement Scale; JHRLSS 
– Johns Hopkins Restless Legs Severity Scale; ASRS – Adult ADHD [Attention Deficit Hyperactivity Disorder] Self-Report Scale; PSG – 
polysomnography; WASO – wake after sleep onset; FSS – Fatigue Severity Scale; SF-36 – 36-Item Short Form Health Survey questionnaire; 
PLM – periodic limb movement; PLMI – periodic limb movement index; WPAI – Work Productivity and Activity Impairment questionnaire; GPA 
– grade point average; TF – task force. 

,  120 

Literature Searches, Evidence Review, and Data Extraction 121 

The TF performed an extensive review of the scientific literature to retrieve articles that addressed the PICO 122 

questions. Literature searches were performed by the TF to address each PICO question using the PubMed database 123 

(see Figure 1). The key terms, search limits, and inclusion/exclusion criteria specified by the TF are detailed in the 124 

supplemental material.  125 

 126 

The initial literature search in PubMed was performed in October 2019. Additional searches were performed in 127 

April 2021, August 2022, and August 2023 to update the evidence during completion of the draft. These searches 128 

identified a total of 3,728 articles. Lastly, the TF reviewed previously published guidelines, systematic reviews, and 129 

meta-analyses to spot check for references that may have been missed during the prior searches. The TF identified 130 

26 additional articles that were screened for inclusion/exclusion in the guideline.    131 

 132 

The TF set inclusion and exclusion criteria, which are presented in the supplemental material. All studies were 133 

reviewed based on inclusion/exclusion criteria by two TF members. Any discrepancies between the reviewers were 134 

discussed and resolved by the two reviewers or a third TF member. A total of 125 studies were determined to be 135 

suitable for meta-analysis and/or grading. 136 
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 137 

Figure 1 – Evidence Base Flow Diagram 

 

 

Statistical methods, meta-analysis, and interpretation of clinical significance 138 

Meta-analysis was performed on outcomes of interest, when possible, for each PICO question (see Table 1). 139 

Comparisons of interventions to controls and/or assessment of efficacy before and after treatment of RLS or PLMD 140 

were performed. The analyses were performed using Review Manager 5.3 software by pooling data across studies 141 

for each outcome measure. Post-treatment data from each arm were used for meta-analysis of RCTs when change 142 

values were not reported and baseline values between the two study groups were statistically similar. Pre-and 143 

posttreatment data were used for meta-analyses of observational studies. The pooled results for each continuous 144 

outcome measure were usually expressed as the mean difference between the intervention and control for RCTs or 145 

pre-treatment versus posttreatment for observational studies; however, for some outcomes where individual 146 

component scales were pooled, a standardized mean difference (SMD) or effect size was determined. The pooled 147 

results for dichotomous outcome measures were expressed as the risk ratio or risk difference between the 148 

intervention and comparator or pre- versus posttreatment. The relative risk data were converted to an absolute risk 149 

estimate expressed as the number of events/1000 patients treated. All analyses were performed using a random 150 

effects model with results displayed as a forest plot. Interpretation of clinical significance for the outcomes of 151 

interest was conducted by comparing the mean difference in effect size, or the risk difference for dichotomous 152 

outcomes, of each treatment approach to the CST (see Table 3).  153 

 154 

125 studies included in meta-

analysis and/or grading 

3728 studies screened for 

inclusion/exclusion criteria 

    3597 studies excluded.  

Reason for exclusion: 

a. Wrong publication/study type (review, editorial, 
methodological, non-RCT or non-observational 
study, animal research) 

b. Not treated for RLS or PLMD 
c. No relevant outcome data 
d. ≤ 4 patients/arm for RCTs 
e. <5 patients for observational studies 
f. Data not presented in a format suitable for analysis 
g. Study does not address PICO question 
h. Non-English publication 

3631 studies identified through PubMed  

Search 1 (PubMed): 1966 to October 2019 (3086) 

Search 2 (PubMed): October 2019 to April 2021 (301) 

Search 3 (PubMed): April 2021 to August 2022 (244) 

Search 4 (PubMed): August 2022 to August 2023 (71) 

9 

26 studies identified through 

“spot check” 
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GRADE Assessment for Developing Recommendations 155 

The assessment of evidence quality was performed according to the Grading of Recommendations Assessment, 156 

Development and Evaluation (GRADE) process. [Insert Guyatt, 2011; Morgenthaler 2016] The TF assessed the 157 

following four components to determine the direction and strength of a recommendation: certainty of evidence, 158 

balance of beneficial and harmful effects, patient values and preferences, and resource use, as described below. 159 

  160 

1. Certainty of evidence: Based on an assessment of the overall risk of bias (randomization, blinding, 161 

allocation concealment, selective reporting), imprecision (95% confidence interval crosses the CST and/or 162 

sample size < 100 participants), inconsistency (I2 ≥ 50%), indirectness (study population vs target patient 163 

population), and risk of publication bias, the TF determined their overall confidence that the estimated 164 

effect found in the body of evidence was representative of the true treatment effect that typical patients with 165 

RLS or PLMD would see. The quality of the evidence was based on outcomes that the TF deemed critical 166 

for decision making; important outcomes are not considered when determining the overall certainty of 167 

evidence.  168 

 169 

2. Benefits vs. Harms: Based on the meta-analysis of adverse effects reported within the accepted literature 170 

and on the clinical expertise of the TF, the TF determined whether the beneficial outcomes of using each 171 

intervention outweighed any harms. 172 

 173 

3. Patient values and preferences: Based on the clinical expertise of the TF members and any data published 174 

on the topic relevant to patient preferences, the TF determined if patient values and preferences would be 175 

generally consistent across most patients, and if patients would use the intervention based on the relative 176 

harms and benefits identified. 177 

 178 

4. Resource use: Based on the clinical expertise of the TF members, the TF determined whether the 179 

accessibility and costs associated with each treatment approach compared favorably to those associated 180 

with alternative treatments. Information on costs to both patients and the health care system, impact on 181 

health equity, acceptability and feasibility to implement the treatments were considered. 182 

  183 

A summary of each GRADE domain is provided after the detailed evidence review.   184 

 185 

Public Comment and Final Approval 186 

A draft of the guideline and systematic review was made available for public comment for a four-week period on 187 

the AASM website. The TF took into consideration all the comments received and made decisions about whether 188 

to revise the draft based on the comments. The revised guideline and systematic review were submitted to the 189 

AASM BOD for subsequent approval.  190 

The AASM expects this systematic review to have an impact on professional behavior, patient outcomes, and 191 

possibly health care costs. This review reflects the state of knowledge at the time of publication and will be reviewed 192 

and updated as new information becomes available.  193 

 194 

RESULTS 195 

The aims of the current literature reviews and data analyses were focused on addressing 6 questions to assess the 196 

efficacy of various interventions to treat RLS and PLMD. Below are detailed summaries of the evidence identified 197 

in the literature searches and the statistical analyses performed by the TF. All figures and a summary of the study 198 

characteristics can be found in the supplemental materials. All values of the critical outcomes results are reported 199 
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in the following text. For important outcomes results, values are only reported if the results met the clinical 200 

significance threshold. Each evidence summary is accompanied by a discussion of the certainty of evidence, balance 201 

of benefits and harms, patient values and preferences, and resource use considerations that contributed to the 202 

development of the recommendations provided in the accompanying clinical practice guideline. [insert ref] The 203 

interventions below are listed in alphabetical order. 204 

 205 

The following interventions are those for which recommendations were made in the accompanying 206 

clinical practice guideline. 207 

PICO 1: Adults with RLS 208 

Gabapentin enacarbil 209 

A total of 8 RCTs 15-22and 2 observational studies23, 24 investigated the use of gabapentin enacarbil in adults with 210 

RLS to improve one or more of the following outcomes: disease severity, QOL, sleep quality, sleep latency, WASO, 211 

PLM frequency, and unwanted side effects. Participants in the RCTs had a mean age of 50 years (56% female) and 212 

were diagnosed with moderate to severe RLS. Participants received dosages of gabapentin enacarbil from 600mg - 213 

2400mg. Three of the trials used a crossover design, with patients serving as their own controls, and the remaining 214 

five trials had separate placebo control groups. The observational studies were before-and-after treatment design 215 

investigating participants with moderate-to-severe RLS, receiving dosages of 300mg - 1500mg. Meta-analyses were 216 

performed to assess the efficacy of gabapentin enacarbil as a treatment for adults with RLS. The meta-analyses are 217 

provided in the supplemental material, Figure S1 through Figure S19. A summary of findings table is provided in 218 

the supplemental material, Table S1. A summary of the evidence for each outcome is provided below. 219 

Critical Outcomes 220 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of gabapentin enacarbil 221 

to treat adults with RLS: disease severity, QOL, sleep quality, and unwanted side effects.  222 

DISEASE SEVERITY: The efficacy of gabapentin enacarbil to reduce disease severity as measured by the IRLS was 223 

evaluated using a meta-analysis of 7 RCTs15, 17, 18, 20-22, 25 including a total of 1511 participants. The duration of 224 

patient follow-up after treatment ranged from 2 to 12 weeks. The meta-analysis demonstrated a clinically significant 225 

reduction in disease severity of -4.93 points (95% CI: -6.85 to -3.02 points) as measured by the IRLS (see 226 

supplemental material, Figure S1).   227 

The efficacy of gabapentin enacarbil to reduce disease severity as measured by the IRLS was also evaluated using 228 

a meta-analysis of 2 observational studies.23, 24 of 148 participants. The duration of patient follow-up after treatment 229 

ranged from 8 to 52 weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity of 230 

-12.64 points (95% CI: -24.53 to -0.76 points) as measured by the IRLS (see supplemental material, Figure S2).  231 

The efficacy of gabapentin enacarbil to reduce disease severity as measured by the CGI-I was evaluated using a 232 

meta-analysis of 7 RCTs.16-22in 1632 participants. The duration of patient follow-up after treatment ranged from 233 

2 to 12 weeks. The meta-analysis demonstrated a clinically significant improvement in the number of participants 234 

whose symptoms responded to treatment of 34% (95% CI: 24 to 45%) as measured by the CGI-I (see supplemental 235 

material, Figure S3).  236 
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The efficacy of gabapentin enacarbil to reduce disease severity as measured by the CGI-I was also evaluated using 237 

a meta-analysis of 2 observational studies.23, 24 in 443 participants. The duration of patient follow-up after treatment 238 

ranged from 12 to 52 weeks. The meta-analysis demonstrated a clinically significant improvement in the number 239 

of participants whose symptoms responded to treatment of 83% (95% CI: 76 to 90%) as measured by the CGI-I 240 

(see supplemental material, Figure S4).  241 

The efficacy of gabapentin enacarbil to reduce disease severity as measured by the PGI was evaluated using a meta-242 

analysis of 5 RCTs.12, 17-19, 25 in 1061 participants. The duration of patient follow-up after treatment ranged from 3 to 243 

12 weeks. The meta-analysis demonstrated a clinically significant improvement in the number of participants whose 244 

symptoms responded to treatment of 34% (95% CI: 16 to 53%) as measured by the PGI (see supplemental material, 245 

Figure S5).  246 

The efficacy of gabapentin enacarbil to reduce disease severity as measured by the PGI was also evaluated using a 247 

meta-analysis of 2 observational studies. 23, 24 in 440 participants. The duration of patient follow-up after treatment 248 

ranged from 12 to 52 weeks. The meta-analysis demonstrated a clinically significant improvement in the number 249 

of participants whose symptoms responded to treatment of 83% (95% CI: 76 to 91%) as measured by the PGI (see 250 

supplemental   material, Figure S6).  251 

The efficacy of gabapentin enacarbil to reduce disease severity as measured by the CGI-S was evaluated using an 252 

analysis of 1 RCT15 in 78 participants. The duration of patient follow-up after treatment was 2 weeks. The analysis 253 

demonstrated a clinically significant decrease in disease severity of -1.20 points (95% CI: -1.67 to -0.73 points) as 254 

measured by the CGI-S (see supplemental material, Figure S7).  255 

The efficacy of gabapentin enacarbil to reduce disease severity as measured by the RLS-6 was evaluated using an 256 

analysis of 1 RCT15 in 78 participants. The duration of patient follow-up after was 2 weeks. The analysis 257 

demonstrated a clinically significant decrease in disease severity reporting a standardized mean difference of -0.45 258 

(95% CI: -0.90 to -0.0) as measured by the RLS-6 (see supplemental material, Figure S8). 259 

The certainty of evidence for disease severity ranged from very low due to risk of bias associated with observational 260 

studies and imprecision.  261 

QOL: The efficacy of gabapentin enacarbil to improve QOL was evaluated from an analysis of 1 RCT17 that reported 262 

on the RLS QOL – Abetz scale in 221 participants. The duration of patient follow-up after treatment was 12 weeks. 263 

The analysis demonstrated a clinically significant improvement in QOL of 7.30 points (95% CI: 2.78 to 11.82) as 264 

measured by the RLS QOL – Abetz scale (see supplemental material, Figure S9). The certainty of evidence was 265 

moderate due to imprecision. 266 

SLEEP QUALITY: The efficacy of gabapentin enacarbil to improve sleep quality was evaluated based on an analysis of 267 

1 RCT15 that reported on the Medical Outcomes Study Sleep (MOSS) scale in 78 participants. The duration of 268 

patient follow-up after treatment was 2 weeks. The analysis demonstrated a clinically significant improvement 269 

reporting a standardized mean difference of 0.59 (95% CI: 0.14 to 1.04) as measured by the MOSS scale (see 270 

supplemental material, Figure S10). The certainty of evidence was moderate due to imprecision. 271 

ADVERSE EFFECTS: A meta-analysis of 8 RCTs15, 17-22, 25 reported on the total adverse events that led to study 272 

withdrawal in a total of 1729 participants. The duration of patient follow-up after treatment ranged from 2 to 12 273 

weeks. The meta-analysis demonstrated a clinically significant risk ratio of adverse events leading to study 274 
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withdrawal of 2.2 (95% CI: 1.21 to 3.98) with an absolute risk of 48 events/1000 patients (95% CI: 26 to 87 275 

events/1000 patients) with use of gabapentin enacarbil (see supplemental material, Figure S11).  276 

 277 

A meta-analysis of 2 observational studies23, 24 reported the risk of unwanted side effects and total adverse events 278 

that led to study withdrawal in 508 participants. The duration of patient follow-up after treatment ranged from 12 279 

to 52 weeks. The meta-analysis demonstrated a clinically significant risk difference of 0.13 (95% CI: 0.10 to 0.16) 280 

with an absolute risk of 130 events/1000 patients (95% CI: 10 to 16 events/1000) with use of gabapentin enacarbil 281 

(see supplemental material, Figure S12).  282 

 283 

A meta-analysis of 8 RCTs15, 17-22, 25reported on the incidence of somnolence in a total of 1733 participants. The 284 

duration of patient follow-up after treatment ranged from 2 to 12 weeks. The meta-analysis demonstrated a clinically 285 

significant risk ratio of somnolence of 3.41 (95%: 1.92 to 6.05) with an absolute risk of 176 events/1000 patients 286 

(95% CI: 66 to 366 events/1000 patients) with use of gabapentin enacarbil (see supplemental material, Figure S13). 287 

 288 

An analysis of 1 observational study24 reported on the incidence of somnolence in 182 participants. The duration of 289 

patient follow-up after treatment was 52 weeks. The analysis demonstrated a clinically significant risk difference 290 

of 0.41 (95% CI: 0.34 to 0.48) with an absolute risk of 410 events/1000 patients (95% CI: 340 to 480 events/1000) 291 

with use of gabapentin enacarbil (see supplemental material, Figure S14). 292 

 293 

A meta-analysis of 8 RCTs15, 17-22, 25reported on the incidence of dizziness in a total of 1733 participants. The 294 

duration of patient follow-up after treatment ranged from 2 to 12 weeks. The meta-analysis demonstrated a clinically 295 

significant risk ratio of dizziness of 4.57 (95%: 3.07 to 6.80) with an absolute risk of 150 events/1000 patients (95% 296 

CI: 87 to 241 events/1000 patients) with use of gabapentin enacarbil (see supplemental material, Figure S15).  297 

An analysis of 1 observational study24  reported on the incidence of dizziness in 182 participants  The duration of 298 

patient follow-up after treatment was 52 weeks. The analysis demonstrated a clinically significant risk difference 299 

of 0.46 (95% CI: 0.39 to 0.53) with an absolute risk of 460 events/1000 patients (95% CI: 390 to 530 events/1000) 300 

with use of gabapentin enacarbil (see supplemental material, Figure S16). 301 

 302 

The certainty of evidence for unwanted side effects ranged from high to low due to risk of bias associated with 303 

observational studies and imprecision. 304 

 305 

Important Outcomes 306 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 307 

efficacy of gabapentin enacarbil: PLM frequency, sleep latency, and WASO.  308 

 309 

PLM FREQUENCY: The efficacy of gabapentin enacarbil to decrease PLM frequency was evaluated using a meta-310 

analysis of 2 RCTs.18, 22 in 330 participants. The duration of patient follow-up after treatment ranged from 2 to 12 311 

weeks. The meta-analysis demonstrated a decrease of -8.38 PLMs/hour (95% CI: -14.03 to -2.72 PLMs/hour) as 312 

measured by the PLMI (see supplemental material, Figure S17). The clinical significance threshold for this outcome 313 

was not determined as the TF could not reasonably estimate a threshold for this measure.    314 

 315 

SLEEP LATENCY: The efficacy of gabapentin enacarbil to decrease sleep latency was evaluated using a meta-analysis 316 

of 2 RCTs18, 22 in 330 participants. The duration of patient follow-up after treatment ranged from 2 to 12 weeks. 317 
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Meta-analysis demonstrated a non-clinically significant decrease of -2.44 minutes (95% CI: -8.16 to 3.28 minutes) 318 

(see supplemental material, Figure S18). The certainty of evidence was moderate due to imprecision. 319 

 320 

WASO: The efficacy of gabapentin enacarbil to decrease WASO was evaluated using a meta-analysis of 2 RCTs18, 321 
22 in 330 participants. The duration of patient follow-up after treatment ranged from 2 to 12 weeks. Meta-analysis 322 

demonstrated a clinically significant decrease in WASO of -28.34 minutes (95% CI: -39.91 to -16.77 minutes) with 323 

gabapentin enacarbil (see supplemental material, Figure S19). The certainty of evidence was moderate due to 324 

imprecision. 325 

 326 

Overall certainty of evidence 327 

The TF determined that the overall certainty of evidence for the use of gabapentin enacarbil in adults with RLS was 328 

moderate based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental 329 

material, Table S1).  330 

Benefits vs harms 331 

The potential benefits of gabapentin enacarbil in adults with RLS include a clinically significant improvement in 332 

disease severity, QOL, sleep quality, and WASO. The potential harms include a clinically significant risk of 333 

somnolence and dizziness that may or may not resolve over time. Other side effects including headache, 334 

nasopharyngitis, nausea, fatigue, diarrhea, and vertigo have been reported. Based on their combined clinical 335 

experience, the TF judged that the potential benefits of gabapentin enacarbil in adults with RLS outweigh the 336 

potential harms.  337 

Resource use 338 

The current unit costs for gabapentin enacarbil is $14.45 for a 300 mg tablet and $14.41 for a 600 mg tablet.26 The 339 

TF judged these costs are large. 340 

Patient values and preferences 341 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 342 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 343 

generally be accepting of treatment with gabapentin enacarbil. 344 

 345 

Gabapentin 346 

A total of 2 RCTs26-28 and 4 observational studies29-32 investigated the use of gabapentin in adults with RLS to 347 

improve one or more of the following outcomes: disease severity, QOL, sleep quality, sleep latency, WASO, PLM 348 

frequency, and side effects.. Participants in the RCTs received dosages of gabapentin starting at 300 mg or 600 mg 349 

with up-titration for symptom relief. Participants had a mean age of 56 years (69% female). All observational studies 350 

were before-and-after treatment design with participants serving as their own controls and receiving dosages of 300 351 

mg – 2400 mg for 1 week to 10 months. Meta-analyses were performed to assess the efficacy of gabapentin as a 352 

treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure S20 through 353 

Figure S35. A summary of findings table is provided in the supplemental material, Table S2. A summary of the 354 

evidence for each outcome is provided below. 355 
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Critical Outcomes 356 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of gabapentin to treat 357 

adults with RLS: disease severity, QOL, sleep quality, and unwanted side effects.  358 

DISEASE SEVERITY: The efficacy of gabapentin to reduce disease severity as measured by the IRLS was evaluated 359 

using a meta-analysis of 1 RCT27 in 44 participants. The duration of patient follow-up after treatment was 6 weeks. 360 

The meta-analysis demonstrated a clinically significant reduction in disease severity of -8.40 points (95% CI: -12.0 361 

to -4.8 points) as measured by the IRLS (see supplemental material, Figure S20).   362 

The efficacy of gabapentin to reduce disease severity as measured by the IRLS was evaluated using a meta-analysis 363 

of 3 observational studies30-32 in 33 participants. The duration of patient follow-up after treatment ranged from 2 to 364 

10 months. The meta-analysis demonstrated a clinically significant reduction in disease severity of -9.77 points 365 

(95% CI: -12.35 to -7.2 points) as measured by the IRLS (see supplemental material, Figure S21).   366 

The efficacy of gabapentin to reduce disease severity as measured by the CGI-S was evaluated using an analysis of 367 

1 RCT27  in 44 participants. The duration of patient follow-up after treatment was 6 weeks. The analysis 368 

demonstrated a clinically significant decrease in disease severity of -1.1 points (95% CI: -1.93 to -0.27 points) as 369 

measured by the CGI-S (see supplemental material, Figure S22).  370 

The certainty of evidence for disease severity ranged from moderate to low due to risk of bias associated with 371 

observational studies and imprecision. 372 

QOL: The efficacy of gabapentin to improve QOL was evaluated from an analysis of 1 observational study30 that 373 

reported on the RLS QLI scale in 9 participants. The duration of patient follow-up after treatment was 10 months. 374 

The analysis demonstrated a non-clinically significant improvement in QOL of 1.6 points (95% CI: -0.12 to 3.32) 375 

as measured by the RLS QLI scale (see supplemental material, Figure S23). The certainty of evidence was very 376 

low due to imprecision. 377 

SLEEP QUALITY: The efficacy of gabapentin to improve sleep quality was evaluated based on an analysis of 1 RCT27 378 

in 44 participants that reported on the Pittsburgh Sleep Quality Index (PSQI) scale. The duration of patient follow-379 

up after treatment was 6 weeks. The analysis demonstrated a non-clinically significant improvement in sleep quality 380 

of -2.90 points (95% CI: -4.02 to -1.78) as measured by the PSQI scale (see supplemental material, Figure S24).  381 

The efficacy of gabapentin to improve sleep quality was evaluated based on an analysis of 2 observational studies30, 382 
32that reported on the Pittsburgh Sleep Quality Index (PSQI) scale in 25 participants. The duration of patient follow-383 

up after treatment ranged from 2 to 10 months. The analysis demonstrated a non-clinically significant improvement 384 

in sleep quality of -3.73 points (95% CI: -10.68 to 3.22) as measured by the PSQI scale (see supplemental material, 385 

Figure S25). 386 

The certainty of evidence for sleep quality ranged from low to moderate due to risk of bias associated with 387 

observational studies and imprecision. 388 

ADVERSE EFFECTS: A meta-analysis of 2 RCTs27, 28 reported on the total adverse events that led to study withdrawal. 389 

There was a total of 64 participants in the studies. The duration of patient follow-up after treatment was up to 6 390 

weeks. The meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to 391 
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study withdrawal of 0.0 (95% CI: -0.04 to 0.04) with an absolute risk of 0 events/1000 patients (95% CI: -40 to 40 392 

events/1000 patients) with use of gabapentin (see supplemental material, Figure S26).  393 

 394 

A meta-analysis of 4 observational studies29-32 reported on the total adverse events that led to study withdrawal. 395 

There were a total of 50 participants in the studies. The duration of patient follow-up after treatment ranged from 2 396 

to 10 months. The meta-analysis demonstrated a clinically significant risk difference of 0.06 (95% CI: -0.03 to 0.15) 397 

with an absolute risk of 60 events/1000 patients (95% CI: -30 to 150 events/1000) with use of gabapentin (see 398 

supplemental material, Figure S27).  399 

 400 

A meta-analysis of 1 RCT27 reported on the incidence of somnolence. There was a total of 48 participants in the 401 

study. The duration of patient follow-up after treatment was 6 weeks. The meta-analysis demonstrated a clinically 402 

significant risk difference of 0.09 (95%: -0.05 to 0.22) with an absolute risk of 90 events/1000 patients (95% CI: -403 

50 to 220 events/1000 patients) with use of gabapentin (see supplemental material, Figure S28). 404 

 405 

An meta-analysis of 3 observational studies29-31 reported on the incidence of somnolence. There was a total of 26 406 

participants in the studies. The duration of patient follow-up after treatment ranged from 6 to 10 months. The 407 

analysis demonstrated a clinically significant risk difference of 0.16 (95% CI: -0.01 to 0.32) with an absolute risk 408 

of 160 events/1000 patients (95% CI: -10 to 320 events/1000) with use of gabapentin (see supplemental material, 409 

Figure S29). 410 

 411 

A meta-analysis of 3 observational studies29-31 that reported on the incidence of dizziness. There was a total of 26 412 

participants in the studies. The duration of patient follow-up after treatment ranged from 6 to 10 months. The meta-413 

analysis demonstrated a clinically significant risk difference of 0.13 (95%: -0.09 to 0.34) with an absolute risk of 414 

130 events/1000 patients (95% CI: -90 to 340 events/1000 patients) with use of gabapentin (see supplemental 415 

material, Figure S30).  416 

Analysis of 1 RCT27 that reported on the incidence of augmentation. There was a total of 48 participants in the 417 

study. The duration of patient follow-up after treatment was 6 weeks. The meta-analysis demonstrated a non-418 

clinically significant risk difference of 0.00 (95%: -0.08 to 0.08) with an absolute risk of 0 events/1000 patients 419 

(95% CI: -80 to 80 events/1000 patients) with use of gabapentin (see supplemental material, Figure S31). 420 

The certainty of evidence for unwanted side effects ranged from very low due to risk of bias associated with 421 

observational studies and imprecision to high.  422 

Important Outcomes 423 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 424 

efficacy of gabapentin: PLM frequency, sleep latency, and WASO.  425 

 426 

PLM FREQUENCY: The efficacy of gabapentin to decrease PLM frequency was evaluated using a meta-analysis of 2 427 

RCTs. 27, 28 There was a total of 64 participants in the studies. The duration of patient follow-up after treatment was 428 

up to 6 weeks. The meta-analysis demonstrated a decrease of -9.2 PLMs/hour (95% CI: -17.0 to -1.3 PLMs/hour) 429 

as measured by the PLMI (see supplemental material, Figure S32). The clinical significance of this decrease was 430 

not determined as the TF could not reasonably estimate a threshold for this measure.    431 
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The efficacy of gabapentin to decrease PLM frequency was evaluated using a meta-analysis of 2 observational 432 

studies.30, 31 There was a total of 17 participants in the studies. The duration of patient follow-up after treatment was 433 

10 months. The meta-analysis demonstrated a decrease of -17.0 PLMs/hour (95% CI: -31.8 to -2.3 PLMs/hour) as 434 

measured by the PLMI (see supplemental material, Figure S33). The clinical significance of this decrease was not 435 

determined as the TF could not reasonably estimate a threshold for this measure.    436 

 437 

SLEEP LATENCY: The efficacy of gabapentin to decrease sleep latency was evaluated using a meta-analysis of 2 RCTs. 438 
27, 28 There was a total of 64 participants in the studies. The duration of patient follow-up after treatment was up to 439 

6 weeks. Meta-analysis demonstrated a non-clinically significant decrease of -8.2 minutes (95% CI: -16.9 to 0.5 440 

minutes) (see supplemental material, Figure S34).  441 

 442 

WASO: The efficacy of gabapentin to decrease WASO was evaluated using analysis of 1 RCT.28 There was a total 443 

of 80 patients in the study. The duration of patient follow-up after treatment was not reported. Meta-analysis 444 

demonstrated a clinically significant decrease in WASO of -60.5 minutes (95% CI: -86.7 to -34.3 minutes) with 445 

gabapentin (see supplemental material, Figure S35).  446 

Overall certainty of evidence 447 

The TF determined that the overall certainty of evidence for the use of gabapentin in adults with RLS was moderate 448 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 449 

Table S2).  450 

Benefits vs harms 451 

The potential benefits of gabapentin in adults with RLS include a clinically significant reduction in disease severity 452 

and WASO. The potential harms include a clinically significant risk of somnolence and dizziness that may or may 453 

not resolve over time. No risk of augmentation was reported. Based on their combined clinical experience, the TF 454 

judged that the potential benefits of gabapentin in adults with RLS outweigh the potential harms.  455 

Resource use 456 

The current unit costs for gabapentin ranges from $0.03 for a 100 mg capsule to $9.20 for a 600 mg tablet.26  The 457 

TF judged these costs are negligible. 458 

Patient values and preferences 459 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 460 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 461 

generally be accepting of treatment with gabapentin. 462 

 463 

Pregabalin 464 

A total of 3 RCTs33-35 investigated the use of pregabalin in adults with RLS to improve one or more of the following 465 

outcomes: disease severity, QOL, sleep quality, WASO, and unwanted side effects. Participants in a dose-finding 466 

RCT received 50mg – 450mg pregabalin while the remaining RCTs participants received 300mg pregabalin. 467 

Participants in the RCTs had a mean age of 54 years (62% female) and were diagnosed with moderate to severe 468 

RLS. Meta-analyses were performed to assess the efficacy of pregabalin as a treatment for adults with RLS. The 469 
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meta-analyses are provided in the supplemental material, Figure S36 through Figure S42. A summary of findings 470 

table is provided in the supplemental material, Table S3. A summary of the evidence for each outcome is provided 471 

below. 472 

Critical Outcomes 473 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of pregabalin to treat 474 

adults with RLS: disease severity, QOL, sleep quality, and unwanted side effects.  475 

DISEASE SEVERITY: The efficacy of pregabalin to reduce disease severity as measured by the IRLS was evaluated 476 

using a meta-analysis of 2 RCTs33, 34 in a total of 486 participants. The duration of patient follow-up after treatment 477 

ranged from 6 to 52 weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity of 478 

-4.8 points (95% CI: -6.2 to -3.4 points) as measured by the IRLS (see supplemental material, Figure S36). The 479 

certainty of evidence for disease severity was high.   480 

QOL: The efficacy of pregabalin to improve QOL was evaluated from an analysis of 1 RCT34 that reported on the 481 

RLS-QOL Abetz scale in a total of 349 participants. The duration of patient follow-up after treatment was 52 weeks. 482 

The analysis demonstrated a non-clinically significant improvement in QOL of 4.6 points (95% CI: 2.0 to 7.2 points) 483 

as measured by the RLS-QOL Abetz scale (see supplemental material, Figure S37). The certainty of evidence was 484 

moderate due to imprecision. 485 

SLEEP QUALITY: The efficacy of pregabalin to improve sleep quality was evaluated based on an analysis of 2 RCTs33, 486 
35that reported on the Medical Outcomes Study Sleep (MOSS) scale in a total of 282 participants. The duration of 487 

patient follow-up after treatment ranged from 4 to 6 weeks. The analysis demonstrated a clinically significant 488 

improvement in sleep quality of 0.4 points (95% CI: 0.1 to 0.7 points) as measured by the MOSS scale (see 489 

supplemental material, Figure S38). The certainty of evidence for sleep quality was moderate due to imprecision. 490 

ADVERSE EFFECTS: A meta-analysis of 3 RCTs33-35 reported on the total adverse events that led to study withdrawal 491 

in a total of 585 participants. The duration of patient follow-up after treatment ranged from 4 to 52 weeks. The 492 

meta-analysis demonstrated a clinically significant risk difference of adverse events leading to study withdrawal of 493 

0.12 (95% CI: -0.04 to 0.29) with an absolute risk of 120 events/1000 patients (95% CI: -40 to 290 events/1000 494 

patients) with use of pregabalin (see supplemental material, Figure S39). 495 

 496 

A meta-analysis of 3 RCTs33-35 reported dizziness as a side effect in a total of 705 participants. The duration of 497 

patient follow-up after treatment ranged from 4 to 52 weeks. The meta-analysis demonstrated a clinically significant 498 

risk difference of 0.18 (95%: 0.12 to 0.25) with an absolute risk of 180 events/1000 patients (95% CI: 120 to 250 499 

events/1000 patients) with use of pregabalin (see supplemental material, Figure S40).  500 

A meta-analysis of 3 RCTs33-35 also reported somnolence in a total of 646 participants. The duration of patient 501 

follow-up after treatment ranged from 4 to 52 weeks. The analysis demonstrated a clinically significant risk 502 

difference of 0.17 (95% CI: 0.10 to 0.23) with an absolute risk of 170 events/1000 patients (95% CI: 100 to 230 503 

events/1000) with use of pregabalin (see supplemental material, Figure S41).  504 

The certainty of evidence for adverse effects ranged from high to moderate due to imprecision. 505 

 506 
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Important Outcomes 507 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 508 

efficacy of pregabalin: WASO.  509 

 510 

WASO: The efficacy of pregabalin to decrease WASO was evaluated using a meta-analysis of 1 RCT35 in a total of 511 

145 participants. The duration of patient follow-up after treatment was 4 weeks. Meta-analysis demonstrated a 512 

clinically significant decrease in WASO of -27.1 minutes (95% CI: -38.7 to -15.5 minutes) with pregabalin (see 513 

supplemental material, Figure S42). The certainty of evidence for WASO was moderate due to imprecision. 514 

 515 

Overall certainty of evidence 516 

The TF determined that the overall certainty of evidence for the use of pregabalin in adults with RLS was moderate 517 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 518 

Table S3).  519 

Benefits vs harms 520 

The potential benefits of pregabalin in adults with RLS include a clinically significant improvement in disease 521 

severity, sleep quality and WASO. The potential harms include a clinically significant risk of somnolence and 522 

dizziness that may or may not resolve over time. Other side effects including weight gain, peripheral edema, fatigue, 523 

and vertigo have been reported.36. Based on their combined clinical experience, the TF judged that the potential 524 

benefits of pregabalin in adults with RLS outweigh the potential harms.  525 

Resource use 526 

The current unit costs for pregabalin ranges from $0.08 for a 75 mg capsule to $8.25 for a 300 mg tablet.26  The TF 527 

judged these costs are negligible. 528 

Patient values and preferences 529 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 530 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 531 

generally be accepting of treatment with pregabalin. 532 

Intravenous Iron (IV) Ferric Carboxymaltose 533 

A total of 4 RCTs37-40 investigated the use of intravenous iron (IV) ferric carboxymaltose in adults with RLS to 534 

improve one or more of the following outcomes: disease severity, QOL, sleep quality, and adverse effects. 535 

Participants in the RCTs received 500mg – 1500mg of IV ferric carboxymaltose and had a mean age of 52 years 536 

(79% female). Meta-analyses were performed to assess the efficacy of intravenous iron (IV) as a treatment for adults 537 

with RLS. The meta-analyses are provided in the supplemental material, Figure S43 through Figure S48. A 538 

summary of findings table is provided in the supplemental material, Table S4. A summary of the evidence for each 539 

outcome is provided below. 540 

Critical Outcomes 541 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of IV ferric 542 

carboxymaltose to treat adults with RLS: disease severity, QOL, sleep quality, and adverse effects.  543 
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DISEASE SEVERITY: The efficacy of IV ferric carboxymaltose to reduce disease severity as measured by the IRLS was 544 

evaluated using a meta-analysis of 4 RCTs 37-40 in a total of 219 participants. The duration of patient follow-up after 545 

treatment ranged from 4 to 52 weeks. The meta-analysis demonstrated a clinically significant reduction in disease 546 

severity of -7.0 points (95% CI: -12.1 to -1.8 points) as measured by the IRLS (see supplemental material, Figure 547 

S43). 548 

The efficacy of IV ferric carboxymaltose to reduce disease severity as measured by the CGI-I was evaluated using 549 

a meta-analysis of 2 RCTs37, 40 in a total of 53 participants. The duration of patient follow-up after treatment ranged 550 

from 4 to 24 weeks. The meta-analysis demonstrated a clinically significant improvement in the number of 551 

participants whose symptoms responded to treatment of 30% (95% CI: 16 to 44%) as measured by the CGI-I (see 552 

supplemental material, Figure S44).  553 

The efficacy of IV ferric carboxymaltose to reduce disease severity as measured by the PGI was evaluated using a 554 

meta-analysis of 1 RCT37 in a total of 40 participants. The duration of patient follow-up after treatment was 24 555 

weeks. The meta-analysis demonstrated a clinically significant improvement in the number of participants whose 556 

symptoms responded to treatment of 37% (95% CI: 12 to 63%) as measured by the PGI (see supplemental material, 557 

Figure S45). The certainty of evidence for disease severity ranged from moderate due to imprecision to high. 558 

The certainty of evidence for disease severity ranged from moderate to high due to imprecision. 559 

QOL: The efficacy of IV ferric carboxymaltose to improve QOL was evaluated from an analysis of 3 RCTs37-39 that 560 

reported on the RLS-QOL Abetz scale in a total of 136 participants. The duration of patient follow-up after treatment 561 

ranged from 6 to 52 weeks. The analysis demonstrated a clinically significant improvement in QOL of 11.1 points 562 

(95% CI: -0.3 to 22.5 points) as measured by the RLS-QOL Abetz scale (see supplemental material, Figure S46). 563 

The certainty of evidence was moderate due to imprecision. 564 

SLEEP QUALITY: The efficacy of  IV ferric carboxymaltose to improve sleep quality was evaluated based on an analysis 565 

of 2 RCTs38, 39 that reported on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 93 participants. The 566 

duration of patient follow-up after treatment ranged from 6 to 52 weeks. The analysis demonstrated a non-clinically 567 

significant improvement in sleep quality of -2.5 points (95% CI: -9.4 to 4.4 points) as measured by the PSQI scale 568 

(see supplemental material, Figure S47). The certainty of evidence for sleep quality was very low due to 569 

imprecision and inconsistency. 570 

ADVERSE EFFECTS: A meta-analysis of 4 RCTs37-40 reported on the total adverse events that led to study withdrawal 571 

in a total of 248 participants. The duration of patient follow-up after treatment ranged from 4 to 52 weeks. The 572 

meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to study 573 

withdrawal of 0.00 (95% CI: -0.03 to 0.03) with an absolute risk of 0 events/1000 patients (95% CI: -30 to 30 574 

events/1000 patients) with use of IV ferric carboxymaltose (see supplemental material, Figure S48). The certainty 575 

of evidence for unwanted side effects was moderate due to imprecision. 576 

 577 

 578 
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Overall certainty of evidence 579 

The TF determined that the overall certainty of evidence for the use of IV ferric carboxymaltose in adults with RLS 580 

was moderate based on the critical outcomes and downgrading of the evidence due to imprecision. (see 581 

supplemental material, Table S4).  582 

Benefits vs harms 583 

The potential benefits of IV ferric carboxymaltose in adults with RLS include a clinically significant improvement 584 

in disease severity and QOL. The potential harms include a non-clinically significant risk of dizziness that may or 585 

may not resolve over time. Based on their combined clinical experience, the TF judged that the potential benefits 586 

of IV ferric carboxymaltose in adults with RLS outweigh the potential harms.  587 

Resource use 588 

The TF judged the costs for IV ferric carboxymaltose to be moderate due to cost of infusion at a treatment center. 589 

Patient values and preferences 590 

The TF judged that there is no important uncertainty or variability in how much patients value the main outcomes. 591 

Given the clinically significant improvement in disease severity, the TF judged that most with RLS would generally 592 

be accepting of treatment with IV ferric carboxymaltose. 593 

Intravenous (IV) Iron Dextran 594 

One observational study41 investigated the use of intravenous (IV) iron dextran in adults with RLS to improve one 595 

or more of the following outcomes: disease severity and unwanted side effects. Participants in the observational 596 

study received 1000 mg of IV iron dextran and had a mean age of 55 years (72% female). Analyses were performed 597 

to assess the efficacy of IV iron dextran as a treatment for adults with RLS. The analyses is provided in the 598 

supplemental material, Figure S49 through Figure S50. A summary of findings table is provided in the 599 

supplemental material, Table S5. A summary of the evidence for each outcome is provided below. 600 

Critical Outcomes 601 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of IV iron dextran to 602 

treat adults with RLS: disease severity, and adverse events.  603 

DISEASE SEVERITY: The efficacy of IV iron dextran to reduce disease severity as measured by the IRLS was evaluated 604 

using a meta-analysis of 1 observational study41 in a total of 23 participants. The duration of patient follow-up after 605 

treatment was 3 weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity of -6.8 606 

points (95% CI: -11.5 to -2.1 points) as measured by the IRLS (see supplemental material, Figure S49). The 607 

certainty of evidence for disease severity was very low due to risk of bias associated with observational studies and 608 

imprecision. 609 

ADVERSE EFFECTS: A meta-analysis of 3 observational studies41-43 reported on the total adverse events that led to study 610 

withdrawal in a total of 59 participants. The duration of patient follow-up after treatment ranged from 2 to 60 weeks. 611 

The meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to study 612 

withdrawal of 0.03 (95% CI: -0.04 to 0.09) with use of IV iron dextran (see supplemental material, Figure S50). 613 

The certainty of evidence for unwanted side effects was very low due to risk of bias associated with observational 614 

studies and imprecision. 615 
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Overall certainty of evidence 616 

The TF determined that the overall certainty of evidence for the use of IV iron dextran in adults with RLS was very 617 

low based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 618 

studies and imprecision. (see supplemental material, Table S5).  619 

Benefits vs harms 620 

The potential benefits of IV iron dextran in adults with RLS include a clinically significant improvement in disease 621 

severity. The potential harms include a non-clinically significant risk of adverse events that lead to study 622 

withdrawal. Based on their combined clinical experience, the TF judged that the potential benefits of IV iron dextran 623 

in adults with RLS outweigh the potential harms.  624 

Resource use 625 

The TF judged the costs for IV iron dextran to be moderate due to cost of infusion at a treatment center. 626 

Patient values and preferences 627 

The TF judged that there is no important uncertainty or variability in how much patients value the main outcomes. 628 

Given the clinically significant improvement in disease severity, the TF judged that most with RLS would generally 629 

be accepting of treatment with IV iron dextran. 630 

Oral Iron 631 

A total of 2 RCTs44, 45 investigated the use of oral iron in adults with RLS and an iron deficiency to improve one or 632 

more of the following outcomes: disease severity and unwanted side effects. Participants in the RCTs received 633 

325mg ferrous sulfate, once or twice daily, and had a mean age of 59 years (65% female). Meta-analyses were 634 

performed to assess the efficacy of oral iron as a treatment for adults with RLS and an iron deficiency. The meta-635 

analyses are provided in the supplemental material, Figure S51 through Figure S52. A summary of findings table 636 

is provided in the supplemental material, Table S6. A summary of the evidence for each outcome is provided below. 637 

Critical Outcomes 638 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of oral iron to treat 639 

adults with RLS and an iron deficiency: disease severity and unwanted side effects.  640 

DISEASE SEVERITY: The efficacy of oral iron to reduce disease severity as measured by the IRLS was evaluated using 641 

a meta-analysis of 1 RCT45 in a total of 18 participants. The duration of patient follow-up after treatment was 12 642 

weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity of -9.2 points (95% CI: 643 

-15.2 to -3.2 points) as measured by the IRLS (see supplemental material, Figure S51). The certainty of evidence 644 

for disease severity was moderate due to imprecision. 645 

UNWANTED SIDE EFFECTS: A meta-analysis of 2 RCTs44, 45 reported on the total adverse events that led to study 646 

withdrawal in a total of 46 participants. The duration of patient follow-up after treatment was 12 weeks. The meta-647 

analysis demonstrated a clinically significant risk difference of adverse events leading to study withdrawal of 0.10 648 

(95% CI: -0.12 to 0.32) with an absolute risk of 100 events/1000 patients (95% CI: -120 to 320 events/1000 patients) 649 

with use of oral iron (see supplemental material, Figure S52). The certainty of evidence for disease severity was 650 

moderate due to imprecision. 651 

 652 
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Overall certainty of evidence 653 

The TF determined that the overall certainty of evidence for the use of oral iron in adults with RLS and an iron 654 

deficiency was moderate based on the critical outcomes and downgrading of the evidence due to imprecision. (see 655 

supplemental material, Table S6).  656 

Benefits vs harms 657 

The potential benefits of oral iron in adults with RLS and an iron deficiency include a clinically significant reduction 658 

in disease severity. Based on their combined clinical experience, the TF judged that the potential benefits of oral 659 

iron in adults with RLS and an iron deficiency outweigh the potential harms, despite the potential risk of abuse or 660 

overdose.  661 

Resource use 662 

The TF judged the costs of oral iron are negligible. 663 

Patient values and preferences 664 

The TF judged that there is no important uncertainty or variability in how much patients value the main outcomes. 665 

Given the clinically significant improvement in disease severity, the TF judged that most with RLS and an iron 666 

deficiency would generally be accepting of treatment with oral iron. 667 

 668 

Dipyridamole 669 

A total of 1 RCT46 and 1 observational study47 investigated the use of dipyridamole in adults with RLS to improve 670 

one or more of the following outcomes: disease severity, sleep latency, WASO and unwanted side effects. 671 

Participants in the RCT received dosages of dipyridamole starting at 100 mg with up-titration to 300 mg if clinically 672 

necessary. Participants had a mean age of 60 years (65% female). The observational study was a before-and-after 673 

treatment design with participants serving as their own controls and receiving dosages starting at 100 mg with up-674 

titration to 400 mg if clinically necessary. Meta-analyses were performed to assess the efficacy of dipyridamole as 675 

a treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure S53 through 676 

Figure S58. A summary of findings table is provided in the supplemental material, Table S7. A summary of the 677 

evidence for each outcome is provided below. 678 

Critical Outcomes 679 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of dipyridamole to 680 

treat adults with RLS: disease severity and unwanted side effects.  681 

DISEASE SEVERITY: The efficacy of dipyridamole to reduce disease severity as measured by the IRLS was reported in 682 

one RCT46 in a total of 56 participants. The duration of patient follow-up after treatment was 2 weeks. The analysis 683 

demonstrated a clinically significant reduction in disease severity of -7.6 points (95% CI: -9.1 to -6.1 points) as 684 

measured by the IRLS (see supplemental material, Figure S53). The certainty of evidence was moderate due to 685 

imprecision. 686 

UNWANTED SIDE EFFECTS: One RCT46 reported on the total adverse events that led to study withdrawal in a total of 56 687 

participants. The duration of patient follow-up after treatment was 2 weeks. The analysis demonstrated a non-688 

clinically significant risk difference of adverse events leading to study withdrawal of 0.00 (95% CI: -0.07 to 0.07) 689 
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with an absolute risk of 0 events/1000 patients (95% CI: -70 to 70 events/1000 patients) with use of dipyridamole 690 

(see supplemental material, Figure S54). 691 

 692 

One  RCT46 reported on the incidence of dizziness in a total of 56 participants. The duration of patient follow-up 693 

after treatment was 2 weeks. The analysis demonstrated a clinically significant risk ratio of 1.5 (95% CI: 0.3 to 8.3) 694 

with an absolute risk of 35 events/1000 patients (95% CI: -52 to 521 events/1000 patients) with use of dipyridamole 695 

(see supplemental material, Figure S55). 696 

One observational study47 reported on the incidence of dizziness in a total of 15 participants. The duration of patient 697 

follow-up after treatment was 2 months. The analysis demonstrated a clinically significant risk difference of 0.13 698 

(95% CI: --0.06 to 0.33) with an absolute risk of 130 events/1000 patients (95% CI: -60 to 330 events/1000 patients) 699 

with use of dipyridamole (see supplemental material, Figure S56). 700 

 701 

The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 702 

with observational studies and imprecision. 703 

 704 

Important Outcomes 705 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 706 

efficacy of dipyridamole: sleep latency and WASO. 707 

  708 

SLEEP LATENCY: The efficacy of dipyridamole to decrease sleep latency was reported in one RCT46 in a total of 56 709 

participants. The duration of patient follow-up after treatment was 2 weeks. Meta-analysis demonstrated a non-710 

clinically significant decrease of -7.2 minutes (95% CI: -12.3 to -2.1 minutes) (see supplemental material, Figure 711 

S57). The certainty of evidence was moderate due to imprecision. 712 

 713 

WASO: The efficacy of dipyridamole to decrease WASO was reported in one RCT46 in a total of 56 participants. 714 

The duration of patient follow-up after treatment was 2 weeks. Meta-analysis demonstrated a clinically significant 715 

decrease in WASO of -14.5 minutes (95% CI: -28.6 to -0.4 minutes) with dipyridamole (see supplemental material, 716 

Figure S58). The certainty of evidence for WASO was moderate due to imprecision. 717 

 718 

Overall certainty of evidence 719 

The TF determined that the overall certainty of evidence for the use of dipyridamole in adults with RLS was low 720 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 721 

studies and imprecision. (see supplemental material, Table S7).  722 

Benefits vs harms 723 

The potential benefits of dipyridamole in adults with RLS include a clinically significant reduction in disease 724 

severity and WASO. The potential harms include a clinically significant risk of dizziness that may or may not 725 

resolve over time. Based on their combined clinical experience, the TF judged that the potential benefits of 726 

dipyridamole in adults with RLS outweigh the potential harms.  727 



 

   22 

 

 

Resource use 728 

The current unit costs for dipyridamole ranges from $1.06 for a 25 mg tablet to $1.35 for a 50 mg tablet.26 21 The 729 

TF judged these costs are negligible. 730 

Patient values and preferences 731 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 732 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 733 

generally be accepting of treatment with dipyridamole. 734 

 735 

Oxycodone 736 

A total of 2 RCTs48, 49 investigated the use of oxycodone in adults with RLS to improve one or more of the following 737 

outcomes: disease severity, sleep quality, sleep latency and unwanted side effects, either extended-release 738 

oxycodone-naloxone or oxycodone immediate release. Participants in the RCTs received dosages of oxycodone 739 

starting at 5 mg with up-titration to 40mg if clinically necessary. Participants had a mean age of 62 years (66% 740 

female). Meta-analyses were performed to assess the efficacy of oxycodone as a treatment for adults with RLS. The 741 

meta-analyses are provided in the supplemental material, Figure S59 through Figure S66. A summary of findings 742 

table is provided in the supplemental material, Table S8. A summary of the evidence for each outcome is provided 743 

below. 744 

Critical Outcomes 745 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of oxycodone to treat 746 

adults with RLS: disease severity, sleep quality, and unwanted side effects.  747 

DISEASE SEVERITY: The efficacy of oxycodone to reduce disease severity as measured by the IRLS was evaluated in 748 

one RCT48 in a total of 276 participants. The duration of patient follow-up after treatment was 12 weeks. The 749 

analysis demonstrated a clinically significant reduction in disease severity of -5.6 points (95% CI: -8.2 to -3.0 750 

points) as measured by the IRLS (see supplemental material, Figure S59). The certainty of evidence for disease 751 

severity was high. 752 

SLEEP QUALITY: The efficacy of oxycodone to improve sleep quality was evaluated in one RCT48 that reported on the 753 

Medical Outcomes Study Sleep (MOSS) scale in a total of 276 participants. The duration of patient follow-up after 754 

treatment was 12 weeks. The results for sleep quality was 0.14 points (95% CI: -0.10 to 0.37 points) as measured 755 

by the MOSS scale which did not show a clinically significant improvement (see supplemental material, Figure 756 

S60). The certainty of evidence for sleep quality was moderate due to imprecision. 757 

ADVERSE EFFECTS: A meta-analysis of 2 RCTs48, 49 reported on the total adverse events that led to study withdrawal 758 

in a total of 326 participants. The duration of patient follow-up after treatment ranged from 2 to 12 weeks. The 759 

meta-analysis demonstrated a clinically significant risk difference of adverse events leading to study withdrawal of 760 

0.06 (95% CI: -0.00 to 0.12) with an absolute risk of 60 events/1000 patients (95% CI: -0 to 120 events/1000 761 

patients) with use of oxycodone (see supplemental material, Figure S61). 762 

 763 

One RCT48 reported on the incidence of fatigue in a total of 304 participants. The duration of patient follow-up after 764 

treatment was 12 weeks. The meta-analysis demonstrated a clinically significant risk ratio of 2.3 (95% CI: 1.4 to 765 
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3.6) with an absolute risk of 169 events/1000 patients (95% CI: 52 to 338 events/1000 patients) with use of 766 

oxycodone (see supplemental material, Figure S62).  767 

 768 

One RCT48 reported on the incidence of somnolence in a total of 304 participants. The duration of patient follow-769 

up after treatment was 12 weeks. The meta-analysis demonstrated a clinically significant risk ratio of 2.4 (95% CI: 770 

1.0 to 5.5) with an absolute risk of 64 events/1000 patients (95% CI: 0 to 205 events/1000 patients) with use of 771 

oxycodone (see supplemental material, Figure S63).  772 

 773 

One RCT48 reported on the incidence of dizziness in a total of 304 participants. The duration of patient follow-up 774 

after treatment was 12 weeks. The meta-analysis demonstrated a clinically significant risk ratio of 3.3 (95% CI: 1.1 775 

to 10.0) with an absolute risk of 60 events/1000 patients (95% CI: 3 to 234 events/1000 patients) with use of 776 

oxycodone (see supplemental material, Figure S64). 777 

The certainty of evidence for unwanted side effects was moderate due to imprecision. 778 

 779 

Important Outcomes 780 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 781 

efficacy of oxycodone: PLM frequency and sleep latency. 782 

  783 

PLM FREQUENCY: The efficacy of oxycodone to decrease PLM frequency was reported in one RCT49 in a total of 11 784 

patients. The duration of patient follow-up after treatment was 2 weeks. The meta-analysis demonstrated a decrease 785 

of -34.5 PLMs/hour (95% CI: -62.7 to -6.4 PLMs/hour) as measured by the PLMI (see supplemental material, 786 

Figure S65). The clinical significance of this decrease was not determined as the TF could not reasonably estimate 787 

a threshold for this measure. The certainty of evidence was moderate due to imprecision.    788 

 789 

SLEEP LATENCY: The efficacy of oxycodone to decrease sleep latency was evaluated reported in one RCT49 in a total 790 

of 11 patients. The duration of patient follow-up after treatment was 2 weeks. The analysis demonstrated a clinically 791 

significant decrease of -25.5 minutes (95% CI: -68.4 to 17.4 minutes) (see supplemental material, Figure S66). The 792 

certainty of evidence was moderate due to imprecision. 793 

 794 

Overall certainty of evidence 795 

The TF determined that the overall certainty of evidence for the use of oxycodone in adults with RLS was moderate 796 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 797 

Table S8).  798 

Benefits vs harms 799 

The potential benefits of oxycodone in adults with RLS include a clinically significant reduction in disease severity 800 

and sleep latency. The potential harms include a clinically significant risk of fatigue, somnolence and dizziness that 801 

may or may not resolve over time. No risk of augmentation was reported. Based on their combined clinical 802 

experience, the TF judged that the potential benefits of oxycodone in adults with RLS outweigh the potential harms, 803 

despite the potential risk of abuse or overdose.  804 
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Resource use 805 

The current unit costs for oxycodone ranges from $0.07 for a 5 mg tablet to $18.12 for a 36 mg tablet. 26 The TF 806 

judged these costs are negligible. 807 

Patient values and preferences 808 

The TF judged that there is important uncertainty or variability in how much patients value the main outcomes. The 809 

TF judged that there would be variability among adults with RLS regarding the long-term use of oxycodone. These 810 

variabilities are due to the potential risks of abuse, dependence, and death in the event of a significant overdose of 811 

oxycodone. 812 

 813 

Peroneal nerve stimulation  814 

One RCT50 investigated the use of peroneal nerve stimulation in adults with RLS to improve one or more of the 815 

following outcomes: disease severity. Participants in the RCT utilized a self-administered stimulation session for 816 

30 minutes at bedtime. Participants had a mean age of 56 years (54% female). Meta-analyses were performed to 817 

assess the efficacy of peroneal nerve stimulation as a treatment for adults with RLS. The meta-analyses are provided 818 

in the supplemental material, Figure S67 and Figure S68. A summary of findings table is provided in the 819 

supplemental material, Table S9. A summary of the evidence for each outcome is provided below. 820 

Critical Outcomes 821 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of peroneal nerve 822 

stimulation to treat adults with RLS: disease severity.  823 

DISEASE SEVERITY: The efficacy of peroneal nerve stimulation to reduce disease severity as measured by the IRLS 824 

was reported 1 RCT50 in a total of 72 participants. The duration of patient follow-up after treatment was 2 weeks. 825 

The meta-analysis demonstrated a clinically significant reduction in disease severity of -3.4 points (95% CI: -6.0 to 826 

-0.8 points) as measured by the IRLS (see supplemental material, Figure S67).  827 

The efficacy of peroneal nerve stimulation to reduce disease severity as measured by the CGI-I was evaluated using 828 

a meta-analysis of 1 RCT50 in a total of 72 participants. The duration of patient follow-up after treatment was 2 829 

weeks. The meta-analysis demonstrated a clinically significant improvement in the number of participants whose 830 

symptoms responded to treatment of 48% (95% CI: 26 to 70%) as measured by the CGI-I (see supplemental 831 

material, Figure S68).  832 

The certainty of evidence for disease severity was low due to risk of bias (lack of adequate blinding and allocation 833 

concealment) and imprecision. 834 

Overall certainty of evidence 835 

The TF determined that the overall certainty of evidence for the use of peroneal nerve stimulation in adults with 836 

RLS was moderate based on the critical outcomes and downgrading of the evidence due to risk of bias and 837 

imprecision. (see supplemental material, Table S9).  838 
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Benefits vs harms 839 

The potential benefits of peroneal nerve stimulation in adults with RLS include a clinically significant reduction in 840 

disease severity. Side effects including uncomfortable sensations, skin irritation, muscle fatigue, upper respiratory 841 

infection, GI distress, and flu have been reported. No risk of augmentation was reported. Based on their combined 842 

clinical experience, the TF judged that the potential benefits of neuromuscular stimulation in adults with RLS 843 

outweigh the potential harms.  844 

Resource use 845 

The current unit cost for the peroneal nerve stimulation device is $7500.26 The TF judged these costs are high. 846 

Patient values and preferences 847 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 848 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 849 

generally be accepting of treatment with peroneal nerve stimulation. 850 

 851 

Levodopa 852 

A total of 3 RCTs51-53 and 7 observational studies54-60 investigated the use of levodopa in adults with RLS to improve 853 

one or more of the following outcomes: disease severity, QOL, sleep quality, WASO, and unwanted side effects. 854 

Participants in the RCTs received 100 mg to 200 mg of levodopa (with peripheral decarboxylase inhibitor carbidopa 855 

or benserazide). Participants had a mean age of 55 years (51% female). All observational studies were before-and-856 

after treatment design with participants serving as their own controls and receiving 100 mg to 500 mg of levodopa 857 

(with peripheral decarboxylase inhibitor carbidopa or benserazide). Meta-analyses were performed to assess the 858 

efficacy of levodopa as a treatment for adults with RLS. The meta-analyses are provided in the supplemental 859 

material, Figure S69 through Figure S76. A summary of findings table is provided in the supplemental material, 860 

Table S10. A summary of the evidence for each outcome is provided below. 861 

Critical Outcomes 862 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of levodopa to treat 863 

adults with RLS: disease severity, QOL, sleep quality, and unwanted side effects.  864 

DISEASE SEVERITY: The efficacy of levodopa to reduce disease severity as measured by the IRLS was evaluated using 865 

a meta-analysis of 2 observational studies.55, 58 in a total of 81 participants. The duration of patient follow-up after 866 

treatment ranged from 3 days to 4 weeks. The meta-analysis demonstrated a clinically significant reduction in 867 

disease severity of -4.7 points (95% CI: -7.0 to -2.4 points) as measured by the IRLS (see supplemental material, 868 

Figure S69).  869 

The efficacy of levodopa to reduce disease severity as measured by the CGI-S was reported in one RCT53 in a total 870 

of 34 participants. The duration of patient follow-up after treatment was 4 weeks. The meta-analysis demonstrated 871 

a non-clinically significant improvement of -0.2 (95% CI: -0.8 to 0.4) as measured by the CGI-S (see supplemental 872 

material, Figure S70).   873 

The certainty of evidence for disease severity ranged from very low to low due to risk of bias associated with 874 

observational studies and imprecision.   875 
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QOL: The efficacy of levodopa to improve QOL was evaluated from an analysis of one observational study58 that 876 

reported on the RLS-QLI scale in a total of 18 participants. The duration of patient follow-up after treatment was 3 877 

days. The analysis demonstrated a non-clinically significant improvement in QOL of 0.1 points (95% CI: -0.7 to 878 

0.9 points) as measured by the RLS-QLI scale (see supplemental material, Figure S71). The certainty of evidence 879 

was very low due to risk of bias associated with observational studies and imprecision. 880 

SLEEP QUALITY: The efficacy of levodopa to improve sleep quality was evaluated based on an analysis of one 881 

observational study58 that reported on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 18 participants. 882 

The duration of patient follow-up after treatment was 3 days. The analysis demonstrated a clinically significant 883 

improvement in sleep quality of -3.2 points (95% CI: -6.3 to -0.1) as measured by the PSQI scale (see supplemental 884 

material, Figure S72). The certainty of evidence was very low due to risk of bias associated with observational 885 

studies and imprecision. 886 

ADVERSE EFFECTS: A meta-analysis of 3 RCTs51-53  reported on the total adverse events that led to study withdrawal 887 

in a total of 138 participants. The duration of patient follow-up after treatment ranged from 4 weeks to 18 months. 888 

The meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to study 889 

withdrawal of -0.02 (95% CI: -0.08 to 0.04) with an absolute risk of -20 events/1000 patients (95% CI: -80 to 40 890 

events/1000 patients) with use of levodopa (see supplemental material, Figure S73). 891 

 892 

A meta-analysis of 2 RCTs51, 52 reported on the incidence of augmentation in a total of 104 participants. The duration 893 

of patient follow-up after treatment ranged from 4 weeks to 18 months. The meta-analysis demonstrated a clinically 894 

significant risk difference of 0.11 (95%: -0.03 to 0.25) with an absolute risk of 115 events/1000 patients (95% CI: 895 

29 to 202 events/1000 patients) with use of levodopa (see supplemental material, Figure S74). 896 

 897 

A meta-analysis of 7 observational studies54-60 reported on the incidence of augmentation in a total of 416 898 

participants. The duration of patient follow-up after treatment ranged from 3 days to 12 months. The meta-analysis 899 

demonstrated a clinically significant risk difference of 0.39 (95%: 0.17 to 0.61) with an absolute risk of 310 900 

events/1000 patients (95% CI: 266 to 355 events/1000 patients) with use of levodopa (see supplemental material, 901 

Figure S75). 902 

 903 

A meta-analysis of 2 observational studies55, 59 reported on the incidence of dizziness/vertigo in a total of 246 904 

participants. The duration of patient follow-up after treatment ranged from 4 to 30 weeks. The meta-analysis 905 

demonstrated a clinically significant risk difference of 0.11 (95%: 0.00 to 0.22) with an absolute risk of 110 906 

events/1000 patients (95% CI: 0 to 220 events/1000 patients) with use of levodopa (see supplemental material, 907 

Figure S76).  908 

One observational study52 reported on the incidence of somnolence in a total of 40 participants. The duration of 909 

patient follow-up after treatment was 18 months. The meta-analysis demonstrated a clinically significant risk 910 

difference of 0.05 (95%: -0.18 to 0.28) with an absolute risk of 50 events/1000 patients (95% CI: -180 to 280 911 

events/1000 patients) with use of levodopa (see supplemental material, Figure S77).  912 

The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 913 

with observational studies and imprecision. 914 
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Overall certainty of evidence 915 

The TF determined that the overall certainty of evidence for the use of levodopa in adults with RLS was very low 916 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 917 

studies and imprecision. (see supplemental material, Table S10).  918 

Benefits vs harms 919 

The potential benefits of levodopa in adults with RLS include a clinically significant improvement in disease 920 

severity and sleep quality. The potential harms include a clinically significant risk of somnolence, dizziness/vertigo 921 

and augmentation that may or may not resolve over time. Based on their combined clinical experience, the TF 922 

judged that the potential harms of levodopa in adults with RLS outweigh the potential benefits.  923 

Resource use 924 

The current unit costs for levodopa was $0.10 for a 25/100 mg tablet.26  The TF judged these costs are negligible. 925 

Patient values and preferences 926 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 927 

outcomes. Given the clinically significant risk of harms, the TF judged that most with RLS would generally not be 928 

accepting treatment with levodopa. 929 

Pramipexole 930 

A total of 17 RCTs33, 35, 61-75 and 7 observational studies55, 63, 76-80 investigated the use of pramipexole in adults with 931 

RLS to improve one or more of the following outcomes: disease severity, quality of life, sleep quality and unwanted 932 

side effects. Participants in the RCTs had a mean age of 55 years (65% female) and were diagnosed with moderate 933 

to severe RLS. Most participants received dosages of pramipexole from 0.125 mg to 0.75 mg, with a single study 934 

allowing up to 1.5 mg. Five observational studies were before-and-after treatment design (including long-term 935 

follow up), with participants serving as their own controls. Two observational studies were retrospective records 936 

reviews. Meta-analyses were performed to assess the efficacy of pramipexole as a treatment for adults with RLS. 937 

The meta-analyses are provided in the supplemental material, Figure S78 through Figure S86. A summary of 938 

findings table is provided in the supplemental material, Table S11. A summary of the evidence for each outcome 939 

is provided below. 940 

Critical Outcomes 941 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of pramipexole to treat 942 

adults with RLS: disease severity, quality of life, sleep quality and unwanted side effects.  943 

DISEASE SEVERITY: The efficacy of pramipexole to reduce disease severity as measured by the IRLS was evaluated 944 

using a meta-analysis of 10 RCTs34, 61-63, 65, 70, 72-75 in a total of 2,917 participants. The duration of patient follow-up 945 

after treatment ranged from 3 to 52 weeks. The meta-analysis demonstrated a clinically significant reduction in 946 

disease severity of -4.9 points (95% CI: -6.2 to -3.5 points) as measured by the IRLS (see supplemental material, 947 

Figure S78). The certainty of evidence was high. 948 

QOL: The efficacy of pramipexole to improve QOL was evaluated from an analysis of 4 RCTs34, 61, 70, 74 that reported 949 

on the RLS-QOL Abetz scale in a total of 1,634 participants. The duration of patient follow-up after treatment 950 

ranged from 12 to 52 weeks. The analysis demonstrated a clinically significant improvement in QOL of 5.4 points 951 



 

   28 

 

 

(95% CI: 2.1 to 8.7 points) as measured by the RLS-QOL Abetz scale (see supplemental material, Figure S79). 952 

The certainty of evidence was moderate due to inconsistency. 953 

SLEEP QUALITY: The efficacy of pramipexole to improve sleep quality was evaluated based on an analysis of 2 RCTs61, 954 
81 that reported on the Pittsburgh Sleep Quality Index (PSQI) and Medical Outcomes Study Sleep (MOSS) scale in 955 

a total of 397 participants. The duration of patient follow-up after treatment ranged from 12 to 52 weeks. The 956 

analysis demonstrated a clinically significant improvement in sleep quality of 0.7 (95% CI: -0.1 to 1.5) as measured 957 

by the PSQI and MOSS scales (see supplemental material, Figure S80). The certainty of evidence was moderate 958 

due to imprecision. 959 

ADVERSE EFFECTS: A meta-analysis of 17 RCTs33, 35, 61-75 reported on the total adverse events that led to study 960 

withdrawal in a total of 3,548 participants. The duration of patient follow-up after treatment ranged from 3 to 52 961 

weeks. The meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to 962 

study withdrawal of 0.02 (95% CI: -0.02 to 0.06) with an absolute risk of 20 events/1000 patients (95% CI: -20 to 963 

60 events/1000 patients) with use of pramipexole (see supplemental material, Figure S81).  964 

 965 

A meta-analysis of 2 RCTs34, 62 reported on the incidence of augmentation in a total of 825 participants. The duration 966 

of patient follow-up after treatment ranged from 26 to 52 weeks. The meta-analysis demonstrated a clinically 967 

significant risk difference of 0.09 (95%: 0.04 to 0.14) with an absolute risk of 90 events/1000 patients (95% CI: 40 968 

to 140 events/1000 patients) with use of pramipexole (see supplemental material, Figure S82). 969 

 970 

A meta-analysis of 7 observational studies55, 63, 76-80 reported on the incidence of augmentation in a total of 640 971 

participants. The duration of patient follow-up after treatment ranged from 4 weeks to 12 years. The meta-analysis 972 

demonstrated a clinically significant risk difference of 0.18 (95%: 0.08 to 0.27) with an absolute risk of 180 973 

events/1000 patients (95% CI: 80 to 270 events/1000 patients) with use of pramipexole (see supplemental material, 974 

Figure S83). 975 

 976 

A meta-analysis of 7 RCTs34, 62, 63, 65, 72-74 reported on the incidence of somnolence in a total of 1,998 participants. 977 

The duration of patient follow-up after treatment ranged from 6 weeks to 52 weeks. The meta-analysis demonstrated 978 

a non-clinically significant risk difference of 0.04 (95%: 0.01 to 0.06) with an absolute risk of 40 events/1000 979 

patients (95% CI: 10 to 60 events/1000 patients) with use of pramipexole (see supplemental material, Figure S84). 980 

 981 

A meta-analysis of 6 RCTs34, 65, 71, 72, 74, 75 reported on the incidence of dizziness in a total of 1,745 participants. The 982 

duration of patient follow-up after treatment ranged from 6 weeks to 52 weeks. The meta-analysis demonstrated a 983 

non-clinically significant risk difference of 0.04 (95%: 0.00 to 0.09) with an absolute risk of 40 events/1000 patients 984 

(95% CI: 0 to 90 events/1000 patients) with use of pramipexole (see supplemental material, Figure S85). 985 

 986 

One observational study77 reported on the incidence of impulse control order in a total of 50 participants.  The 987 

duration of patient follow-up after treatment ranged from 6 months to 12 years. The meta-analysis demonstrated a 988 

clinically significant risk difference of 0.10 (95%: 0.01 to 0.19) with an absolute risk of 100 events/1000 patients 989 

(95% CI: 10 to 190 events/1000 patients) with use of pramipexole (see supplemental material, Figure S86). 990 

 991 

The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 992 

with observational studies, imprecision and inconsistency. 993 
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Overall certainty of evidence 994 

The TF determined that the overall certainty of evidence for the use of pramipexole in adults with RLS was moderate 995 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 996 

studies, imprecision and inconsistency. (see supplemental material, Table S11).  997 

Benefits vs harms 998 

The potential benefits of pramipexole in adults with RLS include a clinically significant improvement in disease 999 

severity, quality of life and sleep quality. The potential harms include a clinically significant risk of somnolence, 1000 

dizziness, impulse control order and augmentation that may or may not resolve over time. Based on their combined 1001 

clinical experience, the TF judged that the balance of potential benefits and harms in adults with RLS does not favor 1002 

either pramipexole or the comparison. 1003 

Resource use 1004 

The current unit costs for pramipexole ranges from $0.05 for a 0.5 mg tablet to $6.32 for a 1.5 mg tablet.26 The TF 1005 

judged these costs are negligible. 1006 

Patient values and preferences 1007 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1008 

outcomes. Given the clinically significant risks, the TF judged that most with RLS would generally not be accepting 1009 

of treatment with pramipexole. 1010 

 1011 

Transdermal Rotigotine 1012 

A total of 8 RCTs16, 82-88and 3 observational studies16, 87, 89 investigated the use of rotigotine in adults with RLS to 1013 

improve one or more of the following outcomes: disease severity, QOL, sleep quality, and unwanted side effects. 1014 

Participants in the RCTs had a mean age of 55 years (63% female) and were diagnosed with moderate to severe 1015 

RLS. Participants received dosages of transdermal rotigotine from 0.5 mg to 4.5 mg. All observational studies were 1016 

before-and-after treatment design with participants diagnosed with moderate to severe RLS and serving as their 1017 

own controls. Meta-analyses were performed to assess the efficacy of rotigotine as a treatment for adults with RLS. 1018 

The meta-analyses are provided in the supplemental material, Figure S87 through Figure S94. A summary of 1019 

findings table is provided in the supplemental material, Table S12. A summary of the evidence for each outcome 1020 

is provided below. 1021 

Critical Outcomes 1022 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of rotigotine to treat 1023 

adults with RLS: disease severity, QOL, sleep quality, and unwanted side effects.  1024 

DISEASE SEVERITY: The efficacy of rotigotine to reduce disease severity as measured by the IRLS was evaluated using 1025 

a meta-analysis of 8 RCTs16, 82-88 in a total of 1,905 participants. The duration of patient follow-up after treatment 1026 

ranged from 1 week to 6 months. The meta-analysis demonstrated a clinically significant reduction in disease 1027 

severity of -4.7 points (95% CI: -6.2 to -3.2 points) as measured by the IRLS (see supplemental material, Figure 1028 

S87). The certainty of evidence was high. 1029 
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QOL: The efficacy of rotigotine to improve QOL was evaluated from an analysis of 4 RCTs84-86, 90 that reported on 1030 

the RLS-QOL Kohnen scale in a total of 1,310 participants. The duration of patient follow-up after treatment ranged 1031 

from 10 weeks to 6 months. The analysis demonstrated a clinically significant improvement in QOL of -4.5 points 1032 

(95% CI: -8.2 to -0.9 points) as measured by the RLS-QOL Kohnen scale (see supplemental material, Figure S88). 1033 

The certainty of evidence was moderate due to imprecision. 1034 

SLEEP QUALITY: The efficacy of rotigotine to improve sleep quality was evaluated based on an analysis of 4 RCTs16, 1035 
84, 86, 91 that reported on the Pittsburgh Sleep Quality Index (PSQI) and Medical Outcomes Study Sleep (MOSS) 1036 

scale in a total of 995 participants. The duration of patient follow-up after treatment ranged from 3 to 6 months. The 1037 

meta-analysis demonstrated a clinically significant improvement in sleep quality of 0.2 (95% CI: 0.06 to 0.34) as 1038 

measured by the PSQI and MOSS scales (see supplemental material, Figure S89). The certainty of evidence was 1039 

moderate due to imprecision. 1040 

ADVERSE EFFECTS: A meta-analysis of 8 RCTs 16, 82-88 reported on the total adverse events that led to study 1041 

withdrawal in a total of 1,927 participants. The duration of patient follow-up after treatment ranged from 1 week to 1042 

6 months. The meta-analysis demonstrated a clinically significant risk ratio of adverse events leading to study 1043 

withdrawal of 1.7 (95% CI: 0.8 to 3.7) with an absolute risk of 30 events/1000 patients (95% CI: -8 to 115 1044 

events/1000 patients) with use of rotigotine (see supplemental material, Figure S90).  1045 

 1046 

A meta-analysis of 3 RCTs16, 84, 86 reported on the incidence of somnolence in a total of 855 participants. The 1047 

duration of patient follow-up after treatment ranged from 3 to 6 months. The meta-analysis demonstrated a clinically 1048 

significant risk ratio of somnolence of 2.3 (95%: 1.0 to 5.3) with an absolute risk of 60 events/1000 patients (95% 1049 

CI: 0 to 199 events/1000 patients) with use of rotigotine (see supplemental material, Figure S91). 1050 

 1051 

A meta-analysis of 4 RCTs84-86, 90 reported on the incidence of dizziness/vertigo in a total of 1,369 participants. The 1052 

duration of patient follow-up after treatment ranged from 3 to 6 months. The meta-analysis demonstrated a clinically 1053 

significant risk ratio of somnolence of 1.0 (95%: 0.6 to 1.9) with an absolute risk of 0 events/1000 patients (95% 1054 

CI: -18 to 35 events/1000 patients) with use of rotigotine (see supplemental material, Figure S92). 1055 

A meta-analysis of 5 RCTs85-87, 90, 92 reported on the incidence of application site reaction in a total of 1,205 1056 

participants. The duration of patient follow-up after treatment ranged from 1 week to 6 months. The meta-analysis 1057 

demonstrated a clinically significant risk ratio of 5.2 (95%: 1.4 to 19.4) with an absolute risk of 210 events/1000 1058 

patients (95% CI: -=20 to 920 events/1000 patients) with use of rotigotine (see supplemental material, Figure S93). 1059 

 1060 

A meta-analysis of 3 observational studies 16, 87, 89  reported on the incidence of augmentation in a total of 1,164 1061 

participants. The duration of patient follow-up after treatment ranged from 12 weeks to 5 years. The meta-analysis 1062 

demonstrated a clinically significant risk difference of 0.06 (95%: -0.05 to 0.17) with an absolute risk of 60 1063 

events/1000 patients (95% CI: 050 to 170 events/1000 patients) with use of rotigotine (see supplemental material, 1064 

Figure S94). 1065 

 1066 

The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 1067 

with observational studies, imprecision and inconsistency. 1068 

 1069 
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Overall certainty of evidence 1070 

The TF determined that the overall certainty of evidence for the use of rotigotine in adults with RLS was low based 1071 

on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational studies, 1072 

imprecision and inconsistency. (see supplemental material, Table S12).  1073 

Benefits vs harms 1074 

The potential benefits of rotigotine in adults with RLS include a clinically significant improvement in disease 1075 

severity, QOL and sleep quality. The potential harms include a clinically significant risk of somnolence, 1076 

dizziness/vertigo, augmentation, and application site reaction that may or may not resolve over time. Other side 1077 

effects including nausea, headache, and asthenia have been reported.93 Although rates of augmentation reported in 1078 

the clinical trials was low, study duration may have led to an underestimation of its occurrence. Furthermore, the 1079 

shared clinical experience of the TF suggests that actual rates of augmentation for rotigotine are likely higher than 1080 

what is reported in the above trials. Based on their combined clinical experience, the TF judged taking into account 1081 

the class effect of harms associated with this group, the TF concluded that it was unable to exclude a net harm. 1082 

Resource use 1083 

The current unit costs of rotigotine ranges from $22.66 for a 4 mg/24 hr patch to $22.88 for a 8 mg/24 hr patch.26 1084 

The TF judged these costs are moderate. 1085 

Patient values and preferences 1086 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1087 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 1088 

generally be accepting of treatment with rotigotine. 1089 

 1090 

Ropinirole 1091 

A total of 12 RCTs94-104 and 2 observational studies100, 105 investigated the use of ropinirole in adults with RLS to 1092 

improve one or more of the following outcomes: disease severity and unwanted side effects. Participants in the 1093 

RCTs had a mean age of 55 years (62% female) and were diagnosed with moderate to severe RLS. Participants 1094 

received flexible dosages of ropinirole from 0.25 mg to 6 mg. All observational studies were before-and-after 1095 

treatment design with participants diagnosed with moderate to severe RLS and serving as their own controls. Meta-1096 

analyses were performed to assess the efficacy of ropinirole as a treatment for adults with RLS. The meta-analyses 1097 

are provided in the supplemental material, Figure S95 through Figure S103. A summary of findings table is 1098 

provided in the supplemental material, Table S13. A summary of the evidence for each outcome is provided below. 1099 

Critical Outcomes 1100 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of ropinirole to treat 1101 

adults with RLS: disease severity, quality of life, sleep quality and unwanted side effects.  1102 

DISEASE SEVERITY: The efficacy of ropinirole to reduce disease severity as measured by the IRLS was evaluated using 1103 

a meta-analysis of 7 RCTs94, 96-99, 103, 104 in a total of 1,314 participants. The duration of patient follow-up after 1104 

treatment ranged from 2 to 26 weeks. The meta-analysis demonstrated a clinically significant reduction in disease 1105 

severity of -4.0 points (95% CI: -5.4 to -2.6 points) as measured by the IRLS (see supplemental material, Figure 1106 

S95). The certainty of evidence was moderate due to imprecision. 1107 
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QOL: The efficacy of ropinirole to improve QOL was evaluated from an analysis of 3 RCTs98, 100, 104 that reported 1108 

on the RLS-QOL scale in a total of 768 participants. The duration of patient follow-up after treatment was 12 weeks. 1109 

The analysis demonstrated a non-clinically significant improvement in QOL of 3.8 points (95% CI: 1.8 to 5.8 points) 1110 

as measured by the RLS-QOL scale (see supplemental material, Figure S96). The certainty of evidence was 1111 

moderate due to imprecision. 1112 

SLEEP QUALITY: The efficacy of ropinirole to improve sleep quality was evaluated based on an analysis of 3 RCTs95, 1113 
98, 100 that reported on the Medical Outcomes Study Sleep (MOS) scale in a total of 615 participants. The duration 1114 

of patient follow-up after treatment was 12 weeks. The analysis demonstrated a non-clinically significant 1115 

improvement in sleep quality of 0.17 points (95% CI: -0.00 to 0.35 points) as measured by the MOSS scale (see 1116 

supplemental material, Figure S97). The certainty of evidence for sleep quality was moderate due to imprecision. 1117 

ADVERSE EFFECTS: A meta-analysis of 8 RCTs28, 95, 96, 98, 100, 101, 103, 104, 106 reported on the total adverse events that led 1118 

to study withdrawal in a total of 2,067 participants. The duration of patient follow-up after treatment ranged from 1119 

3 days to 12 weeks. The meta-analysis demonstrated a non-clinically significant risk difference of adverse events 1120 

leading to study withdrawal of 0.03 (95% CI: -0.01 to 0.06) with an absolute risk of 30 events/1000 patients (95% 1121 

CI: -10 to 60 events/1000 patients) with use of ropinirole (see supplemental material, Figure S98).  1122 

 1123 

A meta-analysis of 3 RCTs98, 100, 103 reported on the incidence of augmentation in a total of 1,072 participants. The 1124 

duration of patient follow-up after treatment was 12 weeks. The meta-analysis demonstrated a clinically significant 1125 

risk difference of 0.02 (95%: -0.01 to 0.04) with an absolute risk of 20 events/1000 patients (95% CI: -10 to 40 1126 

events/1000 patients) with use of ropinirole (see supplemental material, Figure S99). 1127 

 1128 

One observational study100 reported on the incidence of augmentation in a total of 269 participants. The duration of 1129 

patient follow-up after treatment was 12 weeks. The meta-analysis demonstrated a clinically significant risk 1130 

difference of 0.03 (95%: -0.01 to 0.05) with an absolute risk of 30 events/1000 patients (95% CI: 10 to 50 1131 

events/1000 patients) with use of ropinirole (see supplemental material, Figure S100). 1132 

 1133 

One observational study37 reported on the definite/highly suggestive likelihood of augmentation in a total of 266 1134 

participants. The duration of patient follow-up after treatment was 2.7 ± 2.4 years. The meta-analysis demonstrated 1135 

a clinically significant risk difference of 0.67 (95%: 0.61 to 0.73) with an absolute risk of 670 events/1000 patients 1136 

(95% CI: 610 to 730 events/1000 patients) with use of ropinirole (see supplemental material, Figure S101). 1137 

 1138 

A meta-analysis of 4 RCTs98, 100, 101, 103 reported on the incidence of somnolence in a total of 1,430 participants. The 1139 

duration of patient follow-up after treatment was 12 weeks. The analysis demonstrated a clinically significant risk 1140 

difference of 0.06 (95% CI: 0.01 to 0.11) with an absolute risk of 60 events/1000 patients (95% CI: 10 to 110 1141 

events/1000) with use of ropinirole (see supplemental material, Figure S102). 1142 

 1143 

A meta-analysis of 4 RCTs96, 98, 100, 104 reported on the incidence of dizziness in a total of 1,315 participants. The 1144 

duration of patient follow-up after treatment was 12 weeks. The analysis demonstrated a clinically significant risk 1145 

difference of 0.07 (95% CI: 0.04 to 0.09) with an absolute risk of 70 events/1000 patients (95% CI: 40 to 90 1146 

events/1000) with use of ropinirole (see supplemental material, Figure S103). 1147 

 1148 
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The certainty of evidence for unwanted side effects ranged from low to moderate due to risk of bias associated with 1149 

observational studies and imprecision. 1150 

 1151 

Overall certainty of evidence 1152 

The TF determined that the overall certainty of evidence for the use of ropinirole in adults with RLS was moderate 1153 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 1154 

studies and imprecision. (see supplemental material, Table S13).  1155 

Benefits vs harms 1156 

The potential benefits of ropinirole in adults with RLS include a clinically significant reduction in disease severity. 1157 

The potential harms include a clinically significant risk of somnolence, dizziness and augmentation that may or 1158 

may not resolve over time. Based on their combined clinical experience, the TF judged that the potential harms of 1159 

ropinirole in adults with RLS outweigh the potential benefits. 1160 

Resource use 1161 

The current unit costs for ropinirole ranges from $0.05 for a 0.5 mg tablet to $2.54 for a 12 mg tablet.26  The TF 1162 

judged these costs are negligible. 1163 

Patient values and preferences 1164 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1165 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS would 1166 

generally be accepting of treatment with ropinirole. 1167 

Bupropion 1168 

One RCT107 investigated the use of bupropion in adults with RLS to improve one or more of the following outcomes: 1169 

disease severity and unwanted side effects. Participants in the RCT (29:31 intervention: control group) received 1170 

150 mg of sustained-release bupropion for 6 weeks. Participants had a mean age of 49 years (77% female). Meta-1171 

analyses were performed to assess the efficacy of bupropion as a treatment for adults with RLS. The meta-analyses 1172 

are provided in the supplemental material, Figure S104 and Figure S105. A summary of findings table is provided 1173 

in the supplemental material, Table S14. A summary of the evidence for each outcome is provided below. 1174 

Critical Outcomes 1175 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of bupropion to treat 1176 

adults with RLS: disease severity and unwanted side effects.  1177 

DISEASE SEVERITY: The efficacy of bupropion to reduce disease severity as measured by the IRLS was evaluated using 1178 

a meta-analysis of 1 RCT107 in a total of 60 participants. The duration of patient follow-up after treatment was 3 1179 

weeks. The meta-analysis demonstrated a non-clinically significant reduction in disease severity of –2.8 points 1180 

(95% CI: -7.3 to 1.7 points) as measured by the IRLS (see supplemental material, Figure S104). The certainty of 1181 

evidence was moderate due to imprecision. 1182 

ADVERSE EFFECTS: A meta-analysis of 1 RCT107 reported on the total adverse events that led to study withdrawal in 1183 

a total of 60 participants. The duration of patient follow-up after treatment ranged was 3-6 weeks. The meta-analysis 1184 

demonstrated a non-clinically significant risk ratio of 1.1 (95% CI: 0.3 to 3.9) with an absolute risk of 13 1185 
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events/1000 patients (95% CI: -92 to 374 events/1000 patients) with use of bupropion (see supplemental material, 1186 

Figure S105). The certainty of evidence was moderate due to imprecision. 1187 

Overall certainty of evidence 1188 

The TF determined that the overall certainty of evidence for the use of bupropion in adults with RLS was moderate 1189 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 1190 

Table S14).  1191 

Benefits vs harms 1192 

The potential benefits of bupropion in adults with RLS were considered trivial. Side effects including nausea and 1193 

gastritis have been reported. Based on their combined clinical experience, the TF judged that the balance of potential 1194 

benefits and harms in adults with RLS does not favor either bupropion or the comparison. 1195 

Resource use 1196 

The current unit costs for bupropion ranges from $0.11 for a 150 mg tablet to $166.50 for a 522 mg tablet.26 The 1197 

TF judged these costs to be negligible. 1198 

Patient values and preferences 1199 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 1200 

outcomes. Given there was no clinically significant improvement in disease severity, the TF judged that most 1201 

patients with RLS would generally not be accepting of treatment with bupropion. 1202 

Carbamazepine 1203 

A total of 2 RCTs108, 109 and 1 observational study110 investigated the use of carbamazepine in adults with RLS to 1204 

improve one or more of the following outcomes: disease severity, PLM frequency, sleep latency, WASO and 1205 

unwanted side effects. Participants in the RCTs  received 100mg to 300mg of carbamazepine. Participants had a 1206 

mean age of 53 years (69% female). All observational studies were before-and-after treatment design with 1207 

participants serving as their own controls and receiving 3-7 mg/kg of carbamazepine per day. Meta-analyses were 1208 

performed to assess the efficacy of carbamazepine as a treatment for adults with RLS. The meta-analyses are 1209 

provided in the supplemental material, Figure S106 through Figure S113. A summary of findings table is provided 1210 

in the supplemental material, Table S15. A summary of the evidence for each outcome is provided below. 1211 

Critical Outcomes 1212 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of carbamazepine to 1213 

treat adults with RLS: disease severity and unwanted side effects.  1214 

DISEASE SEVERITY: The efficacy of carbamazepine to reduce disease severity as measured by RL sensation frequency 1215 

was reported in one RCT108 in a total of 12 participants. The duration of patient follow-up after treatment was 4 1216 

weeks. The meta-analysis demonstrated a reduction in disease severity of -1.1 days/week (95% CI: -3.1 to 0.9) (see 1217 

supplemental material, Figure S106). The clinical significance of this decrease was not determined as the TF could 1218 

not reasonably estimate a threshold for this measure.  The certainty of evidence was moderate due to imprecision. 1219 

The efficacy of carbamazepine to reduce disease severity as measured by subjective severity ratings was reported 1220 

in one RCT108 in a total of 12 participants. The duration of patient follow-up after treatment was 4 weeks. The meta-1221 

analysis demonstrated a reduction in disease severity of -3.0 (95% CI: -8.7 to 2.7) (see supplemental material, 1222 
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Figure S107). The clinical significance of this decrease was not determined as the TF could not reasonably estimate 1223 

a threshold for this measure.  The certainty of evidence was moderate due to imprecision. 1224 

ADVERSE EFFECTS: A meta-analysis of 2 RCTs108, 109 reported on the total adverse events that led to study withdrawal 1225 

in a total of 184 participants. The duration of patient follow-up after treatment ranged from 4 to 5 weeks. The meta-1226 

analysis demonstrated a clinically significant risk difference of adverse events leading to study withdrawal of 0.05 1227 

(95% CI: -0.02 to 0.11) with an absolute risk of 50 events/1000 patients (95% CI: -20 to 110 events/1000 patients) 1228 

with use of carbamazepine (see supplemental material, Figure S108).  1229 

 1230 

One observational study110 reported on the total adverse events that led to study withdrawal in a total of 9 1231 

participants. The duration of patient follow-up after treatment was 6 weeks. The meta-analysis demonstrated a risk 1232 

difference of adverse events leading to study withdrawal of 0.00 (95% CI: -0.19 to 0.19) with an absolute risk of 0 1233 

events/1000 patients (95% CI: -190 to 190 events/1000 patients) with use of carbamazepine (see supplemental 1234 

material, Figure S109).  1235 

 1236 

One RCT108 reported on the incidence of dizziness in a total of 12 participants. The duration of patient follow-up 1237 

after treatment was 4 weeks. The meta-analysis demonstrated a clinically significant risk difference of 0.17 (95%: 1238 

-0.19 to 0.53) with an absolute risk of 170 events/1000 patients (95% CI: 190 to 530 events/1000 patients) with use 1239 

of carbamazepine (see supplemental material, Figure S110). 1240 

 1241 

The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 1242 

with observational studies and imprecision. 1243 

Important Outcomes 1244 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1245 

efficacy of carbamazepine: sleep latency, WASO and PLM frequency. 1246 

  1247 

PLM FREQUENCY: The efficacy of carbamazepine to decrease PLM frequency was reported in one observational 1248 

study110 in a total of 9 participants. The duration of patient follow-up after treatment was 6 weeks. The meta-analysis 1249 

demonstrated an increase of 1.4 PLMs/hour (95% CI: -19.3 to 22.1 PLMs/hour) as measured by the Myoclonus 1250 

Index (see supplemental material, Figure S111). The clinical significance of this increase was not determined as 1251 

the TF could not reasonably estimate a threshold for this measure. The certainty of evidence was very low due to 1252 

risk of bias associated with observational studies and imprecision. 1253 

 1254 

SLEEP LATENCY: The efficacy of carbamazepine to decrease sleep latency was reported in one observational study 47 1255 

in a total of 9 participants. The duration of patient follow-up after treatment was 6 weeks. Meta-analysis 1256 

demonstrated a clinically significant decrease of -25.7 minutes (95% CI: -48.3 to 3.1 minutes) (see supplemental 1257 

material, Figure S112). The certainty of evidence was very low due to risk of bias associated with observational 1258 

studies and imprecision. 1259 

 1260 

WASO: The efficacy of carbamazepine to decrease WASO was reported in one observational study110 in a total of 9 1261 

participants. The duration of patient follow-up after treatment was 6 weeks. Meta-analysis demonstrated a clinically 1262 

significant decrease in WASO of -65.1 minutes (95% CI: -126.4 to -3.8 minutes) with carbamazepine (see 1263 
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supplemental material, Figure S113). The certainty of evidence very low due to risk of bias associated with 1264 

observational studies and imprecision. 1265 

 1266 

Overall certainty of evidence 1267 

The TF determined that the overall certainty of evidence for the use of carbamazepine in adults with RLS was low 1268 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 1269 

studies and imprecision. (see supplemental material, Table S15).  1270 

Benefits vs harms 1271 

The potential benefits of carbamazepine in adults with RLS include a reduction in disease severity (not measured 1272 

by iRLS), sleep latency and WASO. The potential harms include a clinically significant risk of dizziness that may 1273 

or may not resolve over time. No risk of augmentation was reported. Based on their combined clinical experience, 1274 

the TF judged that the potential harms of carbamazepine in adults with RLS outweigh the potential benefits. 1275 

Resource use 1276 

The current unit costs for carbamazepine ranges from $0.31 for a 100 mg tablet to $5.19 for a 400 mg tablet.26 The 1277 

TF judged these costs as moderate. 1278 

Patient values and preferences 1279 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1280 

outcomes. The TF judged that most patients with RLS would generally not be accepting of treatment with 1281 

carbamazepine. 1282 

 1283 

Clonazepam 1284 

A total of 3 RCTs 48-50 investigated the use of clonazepam in adults with RLS to improve one or more of the 1285 

following outcomes: sleep latency, PLM frequency, WASO and unwanted side effects. Participants in the RCTs 1286 

received 0.5mg to 2mg of clonazepam. Participants had a mean age of 52 years (53% female). Meta-analyses were 1287 

performed to assess the efficacy of clonazepam as a treatment for adults with RLS. The meta-analyses are provided 1288 

in the supplemental material, Figure S114 through Figure S118. A summary of findings table is provided in the 1289 

supplemental material, Table S16. A summary of the evidence for each outcome is provided below. 1290 

Critical Outcomes 1291 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of clonazepam to treat 1292 

adults with RLS: unwanted side effects.  1293 

ADVERSE EFFECTS: A meta-analysis of 3 RCTs111-113 reported on the total adverse events that led to study withdrawal 1294 

in a total of 44 participants. The duration of patient follow-up after treatment ranged from 3 days to 4 weeks. The 1295 

meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to study 1296 

withdrawal of 0.00 (95% CI -0.13 to 0.13) with an absolute risk of 0 events/1000 patients (95% CI: -130 to 130 1297 

events/1000 patients) with use of clonazepam (see supplemental material, Figure S114).  1298 
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One RCT113 reported on the incidence of sleepiness in a total of 12 participants. The duration of patient follow-up 1299 

after treatment was 4 weeks. The meta-analysis demonstrated a clinically significant risk difference of 0.33 (95%: 1300 

-0.17 to 0.83) with an absolute risk of 330 events/1000 patients (95% CI: -170 to 830 events/1000 patients) with 1301 

use of clonazepam (see supplemental material, Figure S115).  1302 

The certainty of evidence for unwanted side effects was moderate. 1303 

 1304 

Important Outcomes 1305 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1306 

efficacy of clonazepam: PLM frequency, sleep latency, and WASO.  1307 

 1308 

PLM FREQUENCY: The efficacy of clonazepam to decrease PLM frequency was reported in one RCT113 in a total of 1309 

20 participants. The duration of patient follow-up after treatment was 3 days. The meta-analysis demonstrated a 1310 

decrease of -0.6 PLMs/hour (95% CI: -20.7 to 19.4 PLMs/hour) as measured by the PLMI (see supplemental 1311 

material, Figure S116). The clinical significance of this decrease was not determined as the TF could not reasonably 1312 

estimate a threshold for this measure. The certainty of evidence was moderate. 1313 

  1314 

SLEEP LATENCY: The efficacy of clonazepam to decrease sleep latency was reported in one RCT113 in a total of 20 1315 

participants. The duration of patient follow-up after treatment was 3 days. Meta-analysis demonstrated a non-1316 

clinically significant decrease of -3.2 minutes (95% CI: -14.8 to 8.4 minutes) (see supplemental material, Figure 1317 

S117). The certainty of evidence was moderate. 1318 

 1319 

WASO: The efficacy of clonazepam to decrease WASO was reported in one113 in a total of 20 participants. The 1320 

duration of patient follow-up after treatment ranged from 2 to 12 weeks. Meta-analysis demonstrated a clinically 1321 

significant decrease in WASO of -28.3 minutes (95% CI: -40.0 to -16.8 minutes) with clonazepam (see 1322 

supplemental material, Figure S118). The certainty of evidence was moderate. 1323 

 1324 

Overall certainty of evidence 1325 

The TF determined that the overall certainty of evidence for the use of clonazepam in adults with RLS was moderate 1326 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 1327 

Table S16).  1328 

Benefits vs harms 1329 

The potential benefits of clonazepam in adults with RLS include a clinically significant improvement in WASO. 1330 

The potential harms include the risk of sleepiness that may or may not resolve over time. Other side effects 1331 

including cognitive impairment and chemical dependence have been reported. No risk of augmentation was 1332 

reported. Based on their combined clinical experience, the TF judged that the potential harms of clonazepam in 1333 

adults with RLS outweigh the potential benefits. 1334 

Resource use 1335 

The current unit costs for clonazepam ranges from $0.02 for a 0.5 mg tablet to $1.00 for a 2 mg tablet.26  The TF 1336 

judged these costs are negligible. 1337 
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Patient values and preferences 1338 

The TF judged that there is important uncertainty or variability in how much patients value the main outcomes.  1339 

 1340 

Valerian 1341 

One RCT114  investigated the use of valerian in adults with RLS to improve one or more of the following outcomes: 1342 

disease severity, sleep quality and unwanted side effects. Participants in the RCT received 800mg of valerian. 1343 

Participants had a mean age of 49 years (75% female). Meta-analyses were performed to assess the efficacy of 1344 

valerian as a treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure 1345 

S119 through Figure S122. A summary of findings table is provided in the supplemental material, Table S17. A 1346 

summary of the evidence for each outcome is provided below. 1347 

Critical Outcomes 1348 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of valerian to treat 1349 

adults with RLS: disease severity, sleep quality and unwanted side effects.  1350 

DISEASE SEVERITY: The efficacy of valerian to reduce disease severity as measured by IRLS was reported in one 1351 

RCT114 in a total of 37 participants. The duration of patient follow-up after treatment was 8 weeks. The meta-1352 

analysis demonstrated a non-clinically significant increase in disease severity of 1.3 points (95% CI: -5.1 to 7.7 1353 

points) as measured by the IRLS (see supplemental material, Figure S119). The certainty of evidence was low due 1354 

to very serious imprecision. 1355 

SLEEP QUALITY: The efficacy of valerian to improve sleep quality was evaluated based on one RCT114 that reported 1356 

on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 37 participants. The duration of patient follow-up 1357 

after treatment was 8 weeks. The analysis demonstrated a non-clinically significant decline in sleep quality of 0.1 1358 

points (95% CI: -3.2 to 3.4) as measured by the PSQI scale (see supplemental material, Figure S120). The certainty 1359 

of evidence was low due to very serious imprecision. 1360 

ADVERSE EFFECTS: One RCT114 reported on the total adverse events that led to study withdrawal in a total of 37 1361 

participants. The duration of patient follow-up after treatment was 8 weeks. The analysis demonstrated a clinically 1362 

significant risk difference of adverse events leading to study withdrawal of 0.08 (95% CI: -0.07 to 0.24) with an 1363 

absolute risk of 80 events/1000 patients (95% CI: -70 to 240 events/1000 patients) with use of valerian (see 1364 

supplemental material, Figure S121).  1365 

One RCT114 reported on the incidence of dizziness in a total of 24 participants. The duration of patient follow-up 1366 

after treatment was 8 weeks. The meta-analysis demonstrated a clinically significant risk difference of 0.04 (95% 1367 

CI: -0.07 to 0.15) with an absolute risk of 40 events/1000 patients (95% CI: -70 to 150 events/1000 patients) with 1368 

use of valerian (see supplemental material, Figure S122). 1369 

 1370 

The certainty of evidence for unwanted side effects was low due to imprecision. 1371 

 1372 
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Overall certainty of evidence 1373 

The TF determined that the overall certainty of evidence for the use of valerian in adults with RLS was low based 1374 

on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, Table 1375 

S17).  1376 

Benefits vs harms 1377 

The potential benefits of valerian in adults with RLS were considered trivial by the TF. The potential harms include 1378 

a clinically significant risk of dizziness that may or may not resolve over time. No risk of augmentation was 1379 

reported. Based on their combined clinical experience, the TF judged that the potential harms of valerian in adults 1380 

with RLS outweigh the potential benefits. 1381 

Resource use 1382 

The TF judged the costs of valerian are negligible. 1383 

Patient values and preferences 1384 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1385 

outcomes. Given the trivial benefits and potential harms, the TF judged that most with RLS would generally not be 1386 

accepting of treatment with valerian. 1387 

 1388 

Valproic Acid 1389 

One observational study52 investigated the use of valproic acid in adults with RLS to improve one or more of the 1390 

following outcomes: disease severity, PLM frequency, WASO and unwanted side effects. The observational study 1391 

was a before-and-after treatment design with participants diagnosed with moderate to severe RLS, receiving 600mg 1392 

valproic acid, and serving as their own controls. Analyses were performed to assess the efficacy of valproic acid as 1393 

a treatment for adults with RLS. The analyses are provided in the supplemental material, Figure S123 through 1394 

Figure S127. A summary of findings table is provided in the supplemental material, Table S18. A summary of the 1395 

evidence for each outcome is provided below. 1396 

Critical Outcomes 1397 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of valproic acid to treat 1398 

adults with RLS: disease severity and unwanted side effects.  1399 

DISEASE SEVERITY: The efficacy of valproic acid to reduce disease severity as measured by RLS intensity score was 1400 

reported in one observational study52 in a total of 7 participants. The duration of patient follow-up after treatment 1401 

was 3 weeks. The results demonstrated a reduction in disease severity of -1.7 (95% CI: -3.9 to 0.5) (see supplemental 1402 

material, Figure S123). The clinical significance of this decrease was not determined as the TF could not reasonably 1403 

estimate a threshold for this measure.   1404 

The efficacy of valproic acid to reduce disease severity as measured by RLS duration was reported in one 1405 

observational study52 in a total of 7 participants. The duration of patient follow-up after treatment was 3 weeks. The 1406 

results demonstrated a reduction in disease severity of -51.5 minutes (95% CI: -292.8 to 189.8) (see supplemental 1407 

material, Figure S124). The clinical significance of this decrease was not determined as the TF could not reasonably 1408 

estimate a threshold for this measure.   1409 
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The certainty of evidence for disease severity was low due to imprecision. 1410 

ADVERSE EFFECTS: One observational study52 reported on the total adverse events that led to study withdrawal in a 1411 

total of 7 participants. The duration of patient follow-up after treatment was 3 weeks. The analysis demonstrated a 1412 

non-clinically significant risk difference of adverse events leading to study withdrawal of 0.00 (95% CI: -0.24 to 1413 

0.24) with an absolute risk of 0 events/1000 patients (95% CI: -240 to 240 events/1000 patients) with use of valproic 1414 

acid (see supplemental material, Figure S125). The certainty of evidence was low due to very serious imprecision. 1415 

Important Outcomes 1416 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1417 

efficacy of valproic acid: WASO and PLM frequency.  1418 

 1419 

PLM FREQUENCY: The efficacy of valproic acid to decrease PLM frequency was reported in one observational study52 1420 

in a total of 7 participants. The duration of patient follow-up after treatment was 3 weeks. The results demonstrated 1421 

a decrease of -5.2 PLMs/hour (95% CI: -41.5 to 31.1 PLMs/hour) as measured by the PLMI (see supplemental 1422 

material, Figure S126). The clinical significance of this decrease was not determined as the TF could not reasonably 1423 

estimate a threshold for this measure. The certainty of evidence was low due to very serious imprecision. 1424 

 1425 

WASO: The efficacy of valproic acid to decrease WASO was reported in one observational study52 in a total of 7 1426 

participants. The duration of patient follow-up after treatment was 3 weeks. The results demonstrated a non-1427 

clinically significant decrease in WASO of -3.3 minutes (95% CI: -22.4 to 15.8 minutes) with valproic acid (see 1428 

supplemental material, Figure S127). The certainty of evidence was low due to very serious imprecision. 1429 

 1430 

 1431 

Overall certainty of evidence 1432 

The TF determined that the overall certainty of evidence for the use of valproic acid in adults with RLS was low 1433 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 1434 

Table S18).  1435 

Benefits vs harms 1436 

The potential benefits of valproic acid in adults with RLS include changes in disease severity and WASO. There 1437 

was changes in PLM frequency of uncertain clinical significance as no clinical significance threshold was set. No 1438 

risk of augmentation was reported. Based on their combined clinical experience, the TF judged that the potential 1439 

harms of valproic acid in adults with RLS outweigh the potential benefits. 1440 

Resource use 1441 

The current unit costs for valproic acid ranges from $0.02 for a 250 mg/5 ml solution to $0.24 for a 250 mg capsule.26 1442 

The TF judged these costs are negligible. 1443 

Patient values and preferences 1444 

The TF judged that there is important uncertainty or variability in how much patients value the main outcomes. 1445 

Given the potential harms, the TF judged that most with RLS would generally not be accepting of treatment with 1446 

valproic acid. 1447 
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 1448 

Cabergoline 1449 

A total of 2 RCTs115, 116and 4 observational studies59, 116-118 investigated the use of cabergoline in adults with RLS 1450 

to improve one or more of the following outcomes: disease severity, quality of life, PLM frequency, sleep latency 1451 

and unwanted side effects. Participants in the RCTs had a mean age of 56 years (71% female) and were diagnosed 1452 

with moderate to severe RLS. Participants received titrated dosages of cabergoline from 0.25 mg to 2 mg. All 1453 

observational studies were before-and-after treatment design with participants diagnosed with moderate to severe 1454 

RLS and serving as their own controls. Meta-analyses were performed to assess the efficacy of cabergoline as a 1455 

treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure S128 through 1456 

Figure S134. A summary of findings table is provided in the supplemental material, Table S19. A summary of the 1457 

evidence for each outcome is provided below. 1458 

Critical Outcomes 1459 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of cabergoline to treat 1460 

adults with RLS: disease severity, quality of life and unwanted side effects.  1461 

DISEASE SEVERITY: The efficacy of cabergoline to reduce disease severity as measured by the IRLS was evaluated 1462 

using a meta-analysis of 2 RCTs115, 116 in a total of 124 participants. The duration of patient follow-up after treatment 1463 

ranged from 5 to 47 weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity of 1464 

-12.5 points (95% CI: -17.2 to -7.9 points) as measured by the IRLS (see supplemental material, Figure S128). The 1465 

certainty of evidence was moderate due to imprecision. 1466 

QOL: The efficacy of cabergoline to improve QOL was reported in one RCT115 on the RLS-QOL Kohnen scale in a 1467 

total of 40 participants. The duration of patient follow-up after treatment was 5 weeks. The analysis demonstrated 1468 

a clinically significant improvement in QOL of -12.3 points (95% CI: -22.3 to 2.3 points) as measured by the RLS-1469 

QOL Kohnen scale (see supplemental material, Figure S129). The certainty of evidence was moderate due to 1470 

imprecision. 1471 

ADVERSE EFFECTS A meta-analysis of 2 RCTs115, 116 reported on the total adverse events that led to study withdrawal 1472 

in a total of 128 participants. The duration of patient follow-up after treatment ranged from 5 to 47 weeks. The 1473 

meta-analysis demonstrated a clinically significant risk ratio of 4.4 (95% CI: 0.6 to 34.4) with an absolute risk of 0 1474 

events/1000 patients (95% CI: 0 to 0 events/1000 patients) with use of cabergoline (see supplemental material, 1475 

Figure S130). 1476 

A meta-analysis of 4 observational studies59, 116-118 reported on the incidence of augmentation in a total of 558 1477 

participants. The duration of patient follow-up after treatment ranged from 5 to 30 weeks. The meta-analysis 1478 

demonstrated a clinically significant risk ratio of 12.1 (95% CI: 2.2 to 65.7) with an absolute risk of 36 events/1000 1479 

patients (95% CI: 21 to 51events/1000 patients) with use of cabergoline (see supplemental material, Figure S131). 1480 

A meta-analysis of 2 RCTs115, 116 reported on the incidence of dizziness or vertigo in a total of 128 participants. The 1481 

duration of patient follow-up after treatment ranged from 5 to 47 weeks. The meta-analysis demonstrated a clinically 1482 

significant risk ratio of 0.73 (95% CI: 0.02 to 25.58) with an absolute risk of 26 events/1000 patients (95% CI: -93 1483 

to 1,000 events/1000 patients) with use of cabergoline (see supplemental material, Figure S132). 1484 
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The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 1485 

with observational studies, imprecision and inconsistency. 1486 

 1487 

Important Outcomes 1488 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1489 

efficacy of cabergoline: PLM frequency and sleep latency.  1490 

 1491 

PLM FREQUENCY: The efficacy of cabergoline to decrease PLM frequency was evaluated reported in one RCT115 in a 1492 

total of 40 participants. The duration of patient follow-up after treatment was 5 weeks. The meta-analysis 1493 

demonstrated a decrease of -32.8 PLMs/hour (95% CI: -56.8 to -8.8 PLMs/hour) as measured by the PLMI (see 1494 

supplemental material, Figure S133). The clinical significance of this decrease was not determined as the TF could 1495 

not reasonably estimate a threshold for this measure. The certainty of evidence was moderate due to imprecision. 1496 

 1497 

SLEEP LATENCY: The efficacy of cabergoline to decrease sleep latency was evaluated reported in one RCT115in a total 1498 

of 40 participants. The duration of patient follow-up after treatment was 5 weeks. Meta-analysis demonstrated a 1499 

clinically significant decrease of -17.7 minutes (95% CI: -6.9 to 42.3 minutes) (see supplemental material, Figure 1500 

S134). The certainty of evidence was moderate due to imprecision. 1501 

 1502 

Overall certainty of evidence 1503 

The TF determined that the overall certainty of evidence for the use of cabergoline in adults with RLS was moderate 1504 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 1505 

studies, imprecision and inconsistency. (see supplemental material, Table S19).  1506 

Benefits vs harms 1507 

The potential benefits of cabergoline in adults with RLS include a clinically significant improvement in disease 1508 

severity, QOL and sleep latency. The potential harms include a clinically significant risk of dizziness/vertigo and 1509 

augmentation that may or may not resolve over time. Other side effects including nausea, depression, and valvular 1510 

heart disease have been reported.119, 120 Based on their combined clinical experience and largely based upon its 1511 

association with valvular heart disease, the TF judged that the potential harms of cabergoline in adults with RLS 1512 

outweigh the potential benefits.  1513 

Resource use 1514 

The current unit costs for cabergoline ranges from $2.44 to $2.87 for a 0.5 mg tablet.26 The TF judged these costs 1515 

are moderate. 1516 

Patient values and preferences 1517 

The TF judged that there is no important uncertainty or variability in how much patients value the main outcomes. 1518 

The TF was not certain whether adults with RLS would generally be accepting of treatment with cabergoline. 1519 

 1520 

PICO 2: Adult Populations with RLS and ESRD 1521 
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Gabapentin 1522 

One RCT121 and 2 observational studies122, 123 investigated the use of gabapentin in adults with RLS and ESRD to 1523 

improve one or more of the following outcomes: disease severity, sleep quality, and unwanted side effects. 1524 

Participants in the RCT received dosages of gabapentin 300mg three times weekly after hemodialysis. Participants 1525 

had a mean age of 64 years (94% male). All observational studies were before-and-after treatment design with 1526 

participants serving as their own controls and receiving dosages of 200 mg gabapentin three times weekly after 1527 

hemodialysis. Meta-analyses were performed to assess the efficacy of gabapentin as a treatment for adults with RLS 1528 

and CKD/ESRD. The meta-analyses are provided in the supplemental material, Figure S135 through Figure S140. 1529 

A summary of findings table is provided in the supplemental material, Table S20. A summary of the evidence for 1530 

each outcome is provided below. 1531 

Critical Outcomes 1532 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of gabapentin to treat 1533 

adults with RLS and CKD: disease severity, sleep quality, and unwanted side effects.  1534 

DISEASE SEVERITY: The efficacy of gabapentin to reduce disease severity as measured by the IRLS was evaluated 1535 

using a meta-analysis of 2 observational studies122, 123 in a total of 56 participants. The duration of patient follow-1536 

up after treatment was 4 weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity 1537 

of -18.6 points (95% CI: -21.6 to -15.5 points) as measured by the IRLS (see supplemental material, Figure S135). 1538 

The certainty of evidence for disease severity was very low due to risk of bias associated with observational studies 1539 

and imprecision. 1540 

SLEEP QUALITY: The efficacy of gabapentin to improve sleep quality was evaluated based on an analysis of 2 1541 

observational studies122, 123 that reported on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 56 1542 

participants. The duration of patient follow-up after treatment was 4 weeks. The analysis demonstrated a clinically 1543 

significant improvement in sleep quality of -10.3 points (95% CI: -13.3 to -7.3) as measured by the PSQI scale (see 1544 

supplemental material, Figure S136. The certainty of evidence for sleep quality was very low due to risk of bias 1545 

associated with observational studies and imprecision. 1546 

ADVERSE EFFECTS: One RCT121 reported on the total adverse events that led to study withdrawal in a total of 16 1547 

participants. The duration of patient follow-up after treatment was 6 weeks. The results demonstrated a clinically 1548 

significant risk difference of adverse events leading to study withdrawal of 0.13 (95% CI: -0.06 to 0.31) with an 1549 

absolute risk of 130 events/1000 patients (95% CI: -60 to 310 events/1000 patients) with use of gabapentin (see 1550 

supplemental material, Figure S137).  1551 

 1552 

A meta-analysis of 2 observational studies122, 123reported on the total adverse events that led to study withdrawal in 1553 

a total of 58 participants. The duration of patient follow-up after treatment was 4 weeks. The meta-analysis 1554 

demonstrated a non-clinically significant risk difference of 0.03 (95% CI: -0.03 to 0.10) with an absolute risk of 30 1555 

events/1000 patients (95% CI: -30 to 100 events/1000) with use of gabapentin (see supplemental material, Figure 1556 

S138).  1557 

 1558 

One RCT 121reported on the incidence of somnolence in a total of 16 participants. The duration of patient follow-1559 

up after treatment was 6 weeks. The meta-analysis demonstrated a clinically significant risk difference of 0.13 1560 
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(95%: -0.06 to 0.31) with an absolute risk of 130 events/1000 patients (95% CI: -60 to 310 events/1000 patients) 1561 

with use of gabapentin (see supplemental material, Figure S139). 1562 

 1563 

One observational study123 reported on the incidence of somnolence in a total of 44 participants. The duration of 1564 

patient follow-up after treatment was 4 weeks. The analysis demonstrated a clinically significant risk difference of 1565 

0.14 (95% CI: 0.03 to 0.24) with an absolute risk of 140 events/1000 patients (95% CI: 30 to 240 events/1000) with 1566 

use of gabapentin (see supplemental material, Figure S140). 1567 

The certainty of evidence for adverse effects ranged from very low to moderate due to risk of bias associated with 1568 

observational studies and imprecision. 1569 

Overall certainty of evidence 1570 

The TF determined that the overall certainty of evidence for the use of gabapentin in adults with RLS and 1571 

CKD/ESRD was very low based on the critical outcomes and downgrading of the evidence due to imprecision. (see 1572 

supplemental material, Table S20).  1573 

Benefits vs harms 1574 

The potential benefits of gabapentin in adults with RLS and ESRD include a clinically significant improvement in 1575 

disease severity and sleep quality. The potential harms include a clinically significant risk of somnolence that may 1576 

or may not resolve over time. No risk of augmentation was reported. Based on their combined clinical experience, 1577 

the TF judged that the potential benefits of gabapentin in adults with RLS and ESRD outweigh the potential harms.  1578 

Resource use 1579 

The current unit costs for gabapentin ranges from $0.03 for a 100 mg capsule to $9.20 for a 600 mg tablet.26 The 1580 

TF judged these costs are negligible. 1581 

Patient values and preferences 1582 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 1583 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS and 1584 

CKD/ESRD would generally be accepting of treatment with gabapentin. 1585 

IV Iron Sucrose 1586 

One RCT124 investigated the use of IV iron sucrose in adults with RLS and ESRD to improve one or more of the 1587 

following outcomes: disease severity. Participants in the RCT received 1000 mg of iron sucrose. Participants had a 1588 

mean age of 63 years with 20 females and 12 males. Analyses were performed to assess the efficacy of IV iron 1589 

sucrose as a treatment for adults with RLS and ESRD. The analyses are provided in the supplemental material, 1590 

Figure S141 through Figure S142. A summary of findings table is provided in the supplemental material, Table 1591 

S21. A summary of the evidence for each outcome is provided below. 1592 

Critical Outcomes 1593 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of IV iron sucrose to 1594 

treat adults with RLS: disease severity and adverse effects.  1595 

DISEASE SEVERITY: The efficacy of IV iron sucrose to reduce disease severity as measured by the IRLS was reported 1596 

in one RCT124 in a total of 32 participants. The duration of patient follow-up after treatment was 2 weeks. The 1597 

results demonstrated a clinically significant reduction in disease severity of -6.6 points (95% CI: -8.2 to -5.0 points) 1598 
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as measured by the IRLS (see supplemental material, Figure S141). The certainty of evidence was moderate due 1599 

to small sample size. 1600 

ADVERSE EFFECTS: One RCT124 reported on the total adverse events that led to study withdrawal in a total of 32 1601 

participants. The duration of patient follow-up after treatment was 2 weeks. The results demonstrated a non-1602 

clinically significant risk difference of adverse events leading to study withdrawal of 0.0 (95% CI: -0.11 to 0.11) 1603 

with an absolute risk of 0 events/1000 patients (95% CI: -110 to 110 events/1000 patients) with use of IV iron 1604 

sucrose (see supplemental material, Figure S142).  1605 

 1606 

Overall certainty of evidence 1607 

The TF determined that the overall certainty of evidence for the use of IV iron sucrose in adults with RLS and 1608 

ESRD was moderate based on the critical outcomes and downgrading of the evidence due to small sample size. (see 1609 

supplemental material, Table S21).  1610 

Benefits vs harms 1611 

The potential benefits of IV iron sucrose in adults with RLS and ESRD include a clinically significant improvement 1612 

in disease severity. Based on their combined clinical experience, the TF judged that the potential benefits of IV iron 1613 

sucrose in adults with RLS and ESRD outweigh the potential harms.  1614 

Resource use 1615 

The TF judged the costs for IV iron sucrose to be moderate due to cost of infusion at a treatment center. 1616 

Patient values and preferences 1617 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 1618 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS and 1619 

ESRD would generally be accepting of treatment with IV iron sucrose. 1620 

 1621 

Vitamin C 1622 

One RCT125 investigated the use of vitamin C in adults with RLS and ESRD to improve one or more of the following 1623 

outcomes: disease severity. Participants in the RCT received 200 mg of vitamin C. Participants had a mean age of 1624 

56 years (1:1 female-to-male). Meta-analyses were performed to assess the efficacy of vitamin C as a treatment for 1625 

adults with RLS and ESRD. The meta-analyses are provided in the supplemental material, Figure S143. A summary 1626 

of findings table is provided in the supplemental material, Table S22. A summary of the evidence for each outcome 1627 

is provided below. 1628 

Critical Outcomes 1629 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of vitamin C to treat 1630 

adults with RLS: disease severity.  1631 

DISEASE SEVERITY: The efficacy of vitamin C to reduce disease severity as measured by the IRLS was reported in one 1632 

RCT125 in a total of 30 participants. The duration of patient follow-up after treatment was 8 weeks. The results 1633 

demonstrated a clinically significant reduction in disease severity of -6.9 points (95% CI: -9.2 to -4.6 points) as 1634 
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measured by the IRLS (see supplemental material, Figure S143). The certainty of evidence was low due to 1635 

imprecision and indirectness. 1636 

Overall certainty of evidence 1637 

The TF determined that the overall certainty of evidence for the use of vitamin C in adults with RLS and ESRD 1638 

was low based on the critical outcomes and downgrading of the evidence due to imprecision and indirectness. (see 1639 

supplemental material, Table S22).  1640 

Benefits vs harms 1641 

The potential benefits of vitamin C in adults with RLS and ESRD include a clinically significant improvement in 1642 

disease severity. No risk of augmentation was reported. Based on their combined clinical experience, the TF judged 1643 

that the potential benefits of vitamin C in adults with RLS and ESRD outweigh the potential harms.  1644 

Resource use 1645 

The TF judged the costs for vitamin C are negligible. 1646 

Patient values and preferences 1647 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 1648 

outcomes. Given the clinically significant improvement in disease severity, the TF judged that most with RLS and 1649 

ESRD would generally be accepting of treatment with vitamin C. 1650 

Levodopa 1651 

One RCT53 and 4 observational studies122, 123, 126, 127 investigated the use of levodopa in adults with RLS and ESRD 1652 

to improve one or more of the following outcomes: disease severity, sleep quality, PLM frequency, and unwanted 1653 

side effects. Participants in the RCT received 100 mg or 200 mg/50 mg of levodopa (with phosphodiesterase 1654 

inhibitor carbidopa or benserazide). Participants had a mean age of 52 years (56% male). All observational studies 1655 

were before-and-after treatment design with participants serving as their own controls and receiving 100 mg to 200 1656 

mg of levodopa (with phosphodiesterase inhibitor carbidopa or benserazide). Meta-analyses were performed to 1657 

assess the efficacy of levodopa as a treatment for adults with RLS and ESRD. The meta-analyses are provided in 1658 

the supplemental material, Figure S144 through Figure S149. A summary of findings table is provided in the 1659 

supplemental material, Table S23. A summary of the evidence for each outcome is provided below. 1660 

Critical Outcomes 1661 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of levodopa to treat 1662 

adults with RLS and ESRD: disease severity, sleep quality, and unwanted side effects.  1663 

DISEASE SEVERITY: The efficacy of levodopa to reduce disease severity as measured by the CGI-S was reported in one 1664 

RCT53 in a total of 11 participants. The duration of patient follow-up after treatment was 4 weeks. The meta-analysis 1665 

demonstrated a non-clinically significant improvement of -0.2 (95% CI: -1.0 to 0.6) as measured by the CGI-S (see 1666 

supplemental material, Figure S144).  1667 

The efficacy of levodopa to reduce disease severity as measured by the IRLS was evaluated using a meta-analysis 1668 

of 2 observational studies122, 123 in a total of 52 participants. The duration of patient follow-up after treatment was 4 1669 

weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity of -14.1 points (95% 1670 

CI: -16.4 to -11.9 points) as measured by the IRLS (see supplemental material, Figure S145).  1671 
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The certainty of evidence for disease severity ranged from very low to low due to risk of bias associated with 1672 

observational studies and imprecision.   1673 

SLEEP QUALITY: The efficacy of levodopa to improve sleep quality was evaluated based on an analysis of 2 1674 

observational studies122, 123 that reported on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 52 1675 

participants. The duration of patient follow-up after treatment was 4 weeks. The analysis demonstrated a clinically 1676 

significant improvement in sleep quality of -7.2 points (95% CI: -10.1 to -4.3) as measured by the PSQI scale (see 1677 

supplemental material, Figure S146). The certainty of evidence was very low due to risk of bias associated with 1678 

observational studies and imprecision. 1679 

ADVERSE EFFECTS: There were no adverse events leading to study withdrawal reported from the 11 participants in 1680 

the one RCT53. The duration of patient follow-up after treatment ranged was 4 weeks. (see supplemental material, 1681 

Figure S147). 1682 

 1683 

A meta-analysis of 3 observational studies122, 123, 126, 127 reported on the total adverse events that led to study 1684 

withdrawal in a total of 69 participants. The duration of patient follow-up after treatment ranged from 4 to 14 weeks. 1685 

The meta-analysis demonstrated a non-clinically significant risk difference of adverse events leading to study 1686 

withdrawal of 0.02 (95% CI: -0.03 to 0.08) with an absolute risk of 20 events/1000 patients (95% CI: -30 to 80 1687 

events/1000 patients) with use of levodopa (see supplemental material, Figure S148). 1688 

 1689 

The certainty of evidence for unwanted side effects ranged from very low to moderate due to risk of bias associated 1690 

with observational studies and imprecision. 1691 

 1692 

Important Outcomes 1693 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1694 

efficacy of levodopa: PLM frequency.  1695 

 1696 

PLM FREQUENCY: The efficacy of levodopa to decrease PLM frequency was reported in one RCT53 in a total of 11 1697 

participants. The duration of patient follow-up after treatment was 4 weeks. The meta-analysis demonstrated a 1698 

decrease of -28.0 PLMs/hour (95% CI: -75.0 to 18.9 PLMs/hour) as measured by the PLMI (see supplemental 1699 

material, Figure S149). The clinical significance of this decrease was not determined as the TF could not reasonably 1700 

estimate a threshold for this measure. The certainty of evidence was moderate due to imprecision.   1701 

 1702 

Overall certainty of evidence 1703 

The TF determined that the overall certainty of evidence for the use of levodopa in adults with RLS and ESRD was 1704 

low based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 1705 

studies and imprecision. (see supplemental material, Table S23).  1706 

Benefits vs harms 1707 

The potential benefits of levodopa in adults with RLS and ESRD include a clinically significant improvement in 1708 

disease severity and sleep quality, and improvement in PLM frequency. The results also reported significant results 1709 
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of adverse events leading to study withdrawal. Based on their combined clinical experience, the TF judged that the 1710 

potential harms of levodopa in adults with RLS and ESRD outweigh the potential benefits.  1711 

Resource use 1712 

The current unit costs for levodopa was $0.10 for a 25/100 mg tablet. 26The TF judged these costs are negligible. 1713 

Patient values and preferences 1714 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1715 

outcomes. Given the potential harms with augmentation, the TF judged that most with RLS and ESRD would 1716 

generally not be accepting of treatment with levodopa. 1717 

 1718 

Rotigotine 1719 

One RCT128 investigated the use of rotigotine in adults with RLS and end-stage renal disease to improve one or 1720 

more of the following outcomes: disease severity, QOL, PLM frequency, sleep latency, WASO and unwanted side 1721 

effects. Participants in the RCT had a mean age of 55 years (67% male) and were diagnosed with moderate to severe 1722 

RLS. Participants received dosages of transdermal rotigotine from 1 mg to 3 mg. Meta-analyses were performed to 1723 

assess the efficacy of rotigotine as a treatment for adults with RLS and end-stage renal disease. The meta-analyses 1724 

are provided in the supplemental material, Figure S150 through Figure S155. A summary of findings table is 1725 

provided in the supplemental material, Table S24. A summary of the evidence for each outcome is provided below. 1726 

Critical Outcomes 1727 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of rotigotine to treat 1728 

adults with RLS and end-stage renal disease: disease severity, QOL, and unwanted side effects.  1729 

DISEASE SEVERITY: The efficacy of rotigotine to reduce disease severity as measured by the IRLS was reported in one 1730 

RCT128 in a total of 25 participants. The duration of patient follow-up after treatment was 5 weeks. The results 1731 

demonstrated a clinically significant reduction in disease severity of -7.3 points (95% CI: -13.7 to -0.9 points) as 1732 

measured by the IRLS (see supplemental material, Figure S150). The certainty of evidence was moderate due to 1733 

imprecision. 1734 

QOL: The efficacy of rotigotine to improve QOL was evaluated in one RCT128 that reported on the RLS-QOL 1735 

Kohnen scale in a total of 25 participants. The duration of patient follow-up after treatment was 5 weeks. The 1736 

analysis demonstrated a non-clinically significant improvement in QOL of 0.5 points (95% CI: -8.2 to 9.2 points) 1737 

as measured by the RLS-QOL Kohnen scale (see supplemental material, Figure S151). The certainty of evidence 1738 

was moderate due to imprecision. 1739 

ADVERSE EFFECTS: One RCT128 reported on the total adverse events that led to study withdrawal in a total of 30 1740 

participants. The duration of patient follow-up after treatment was 5 weeks. The results demonstrated a clinically 1741 

significant risk difference of adverse events leading to study withdrawal of 0.10 (95% CI: -0.09 to 0.29) with an 1742 

absolute risk of 100 events/1000 patients (95% CI: -90 to 290 events/1000 patients) with use of rotigotine (see 1743 

supplemental material, Figure S152). The certainty of evidence was low due to very serious imprecision. 1744 

 1745 
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Important Outcomes 1746 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1747 

efficacy of rotigotine: PLM frequency, sleep latency, and WASO.  1748 

 1749 

PLM FREQUENCY: The efficacy of rotigotine to decrease PLM frequency was evaluated using a meta-analysis of 1 1750 

RCT128 in a total of 25 participants. The duration of patient follow-up after treatment ranged was 5 weeks. The 1751 

results demonstrated a decrease of -34.0 PLMs/hour (95% CI: -57.5 to -10.5 PLMs/hour) as measured by the PLMI 1752 

(see supplemental material, Figure S153). The clinical significance of this decrease was not determined as the TF 1753 

could not reasonably estimate a threshold for this measure.    1754 

 1755 

SLEEP LATENCY: The efficacy of rotigotine to decrease sleep latency was reported in one RCT128 in a total of 25 1756 

participants. The duration of patient follow-up after treatment was 5 weeks. The results demonstrated a clinically 1757 

significant decrease of -31.7 minutes (95% CI: -79.2 to 15.8 minutes) (see supplemental material, Figure S154). 1758 

The certainty of evidence was low due to very serious imprecision 1759 

 1760 

WASO: The efficacy of rotigotine to decrease WASO was reported in one RCT128 in a total of 25 participants. The 1761 

duration of patient follow-up after treatment was 5 weeks. Meta-analysis demonstrated a clinically significant 1762 

decrease in WASO of -22.8 minutes (95% CI: -64.2 to -18.6 minutes) with rotigotine (see supplemental material, 1763 

Figure S155). The certainty of evidence was low due to very serious imprecision. 1764 

 1765 

Overall certainty of evidence 1766 

The TF determined that the overall certainty of evidence for the use of rotigotine in adults with RLS and end-stage 1767 

renal disease was low based on the critical outcomes and downgrading of the evidence due to serious imprecision. 1768 

(see supplemental material, Table S24).  1769 

Benefits vs harms 1770 

The potential benefits of rotigotine in adults with RLS and end-stage renal disease include a clinically significant 1771 

reduction in disease severity, QOL, sleep latency and WASO, and improvement in PLM frequency. Side effects 1772 

including nausea, headache, and asthenia have been reported with the rotigotine transdermal patch. 93. Augmentation 1773 

was not considered; however, the study duration was insufficient (5 weeks) to properly assess augmentation. Shared 1774 

clinical experience of the TF suggests that augmentation does certainly occur with rotigotine. Based on their 1775 

combined clinical experience, the TF judged that the balance of potential benefits and harms in adults with RLS 1776 

and end-stage renal disease does not favor either rotigotine or the comparison. 1777 

Resource use 1778 

The current unit costs of rotigotine ranges from $22.66 for a 4 mg/24 hr patch to $22.88 for a 8 mg/24 hr patch.26 1779 

The TF judged these costs are moderate. 1780 

Patient values and preferences 1781 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1782 

outcomes. Given the TF clinical experience, they judged that most with RLS and end-stage renal disease would 1783 

generally not be accepting of treatment with rotigotine. 1784 
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 1785 

PICO 3: Adults with PLMD 1786 

Triazolam 1787 

A total of 2 RCTs129, 130 investigated the use of triazolam in adults with PLMD to improve one or more of the 1788 

following outcomes: excessive daytime sleepiness, sleep latency, WASO, PLM frequency, and unwanted side 1789 

effects. Participants in the RCTs had a mean age of 53 years (67% male). Participants received 0.25 mg to 0.5 mg 1790 

triazolam. Meta-analyses were performed to assess the efficacy of triazolam as a treatment for adults with PLMD. 1791 

The meta-analyses are provided in the supplemental material, Figure S156 through Figure S160. A summary of 1792 

findings table is provided in the supplemental material, Table S25. A summary of the evidence for each outcome 1793 

is provided below. 1794 

Critical Outcomes 1795 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of triazolam to treat 1796 

adults with PLMD: excessive daytime sleepiness and unwanted side effects.  1797 

EXCESSIVE DAYTIME SLEEPINESS: The efficacy of triazolam to improve excessive daytime sleepiness was evaluated 1798 

from an analysis of 1 RCT130 that reported on the Multiple Sleep Latency Test (MSLT) in a total of 24 participants. 1799 

The duration of patient follow-up after treatment ranged from 4 to 7 days. The analysis demonstrated a clinically 1800 

significant improvement in excessive daytime sleepiness of 3.4 minutes (95% CI: -0.1 to 6.9) as measured by the 1801 

MSLT (see supplemental material, Figure S156). The certainty of evidence was moderate due to imprecision. 1802 

ADVERSE EFFECTS: A meta-analysis of 2 RCTs130 reported on the total adverse events that led to study withdrawal 1803 

in a total of 24 participants. The duration of patient follow-up after treatment ranged from 4 days to 12 weeks. In 1804 

both studies there were no adverse events leading to study withdrawal with use of triazolam (see supplemental 1805 

material, Figure S157). The certainty of evidence was moderate due to imprecision. 1806 

 1807 

Important Outcomes 1808 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1809 

efficacy of triazolam: PLM frequency, sleep latency, and WASO.  1810 

 1811 

PLM FREQUENCY: The efficacy of triazolam to decrease PLM frequency was reported in one RCT130 in a total of 15 1812 

participants. The duration of patient follow-up after treatment ranged from 4 to 7 days. The meta-analysis 1813 

demonstrated a decrease of -21.3 PLMs/hour (95% CI: -44.5 to 1.9 PLMs/hour) as measured by the PLMI (see 1814 

supplemental material, Figure S158). The clinical significance of this decrease was not determined as the TF could 1815 

not reasonably estimate a threshold for this measure.    1816 

 1817 

SLEEP LATENCY: The efficacy of triazolam to decrease sleep latency was reported in one RCT130 in a total of 15 1818 

participants. The duration of patient follow-up after treatment ranged from 4 to 7 days. The results demonstrated a 1819 

non-clinically significant increase of 1.7 minutes (95% CI: -1.06 to 4.5 minutes) (see supplemental material, Figure 1820 

S159). The certainty of evidence was moderate due to imprecision. 1821 

 1822 
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WASO: The efficacy of triazolam to decrease WASO was reported in one RCT130 in a total of 15 participants. The 1823 

duration of patient follow-up after treatment ranged from 4 to 7 days. Results demonstrated a clinically significant 1824 

increase in WASO of 11.7 minutes (95% CI: -8.5 to 31.9 minutes) with triazolam (see supplemental material, 1825 

Figure S160). The certainty of evidence was moderate due to imprecision. 1826 

 1827 

Overall certainty of evidence 1828 

The TF determined that the overall certainty of evidence for the use of triazolam in adults with PLMD was moderate 1829 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 1830 

Table S25).  1831 

Benefits vs harms 1832 

The potential benefits of triazolam in adults with PLMD include a clinically significant improvement in excessive 1833 

daytime sleepiness. Based on their combined clinical experience, the TF judged that the balance of potential benefits 1834 

and harms in adults with PLMD does not favor either triazolam or the comparison.  1835 

Resource use 1836 

The TF judged the costs of triazolam are negligible. 1837 

Patient values and preferences 1838 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1839 

outcomes. Given the limited evidence, the TF judged that most patients with PLMD would generally not be 1840 

accepting of treatment with triazolam. 1841 

 1842 

Valproic Acid 1843 

One observational study131 investigated the use of valproic acid in adults with PLMD to improve one or more of the 1844 

following outcomes: PLM frequency and unwanted side effects. The observational study is a before-and-after 1845 

treatment design with participants receiving 150mg to 600mg of valproic acid and serving as their own controls. 1846 

Analysis were performed to assess the efficacy of valproic acid as a treatment for adults with PLMD. The results 1847 

are provided in the supplemental material, Figure S161 and Figure S162. A summary of findings table is provided 1848 

in the supplemental material, Table S26. A summary of the evidence for each outcome is provided below. 1849 

Critical Outcomes 1850 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of valproic acid to treat 1851 

adults with PLMD: unwanted side effects.  1852 

ADVERSE EFFECTS: One observational study131 reported on the total adverse events that led to study withdrawal in a 1853 

total of 6 participants. The duration of patient follow-up after treatment ranged from 3 months to 3 years. The results 1854 

demonstrated a clinically significant risk difference of adverse events leading to study withdrawal of 0.33 (95% CI: 1855 

-0.07 to 0.74) with an absolute risk of 330 events/1000 patients (95% CI: -70 to 740 events/1000 patients) with use 1856 

of valproic acid (see supplemental material, Figure S161). The certainty of evidence was very low due to 1857 

imprecision. 1858 
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Important Outcomes 1859 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1860 

efficacy of valproic acid: PLM frequency.  1861 

 1862 

PLM FREQUENCY: The efficacy of valproic acid to decrease PLM frequency was reported in one observational study131 1863 

in a total of 6 participants. The duration of patient follow-up after treatment ranged from 3 months to 3 years. The 1864 

meta-analysis demonstrated a decrease of -11.3 PLMs/hour (95% CI: -17.5 to -5.1 PLMs/hour) as measured by the 1865 

PLMI (see supplemental material, Figure S162). The clinical significance of this decrease was not determined as 1866 

the TF could not reasonably estimate a threshold for this measure. The certainty of evidence was very low due to 1867 

imprecision. 1868 

 1869 

Overall certainty of evidence 1870 

The TF determined that the overall certainty of evidence for the use of valproic acid in adults with PLMD was very 1871 

low based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 1872 

Table S26).  1873 

Benefits vs harms 1874 

The potential benefits of valproic acid in adults with PLMD include an improvement in PLM frequency. Based on 1875 

their combined clinical experience, the TF judged that the potential harms of valproic acid in adults with PLMD 1876 

outweigh the potential benefits. 1877 

Resource use 1878 

The current unit costs for valproic acid ranges from $0.02 for a 250 mg/5 ml solution to $0.24 for a 250 mg capsule.26 1879 

The TF judged these costs are negligible. 1880 

Patient values and preferences 1881 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 1882 

outcomes. The TF judged that most with PLMD would generally not be accepting of treatment with valproic acid. 1883 

 1884 

PICO 4: Pediatric Populations with RLS 1885 

Oral Iron 1886 

A total of 2 observational studies132, 133 investigated the use of oral iron in children with RLS to improve one or 1887 

more of the following outcomes: disease severity and unwanted side effects. One observational study is a 1888 

retrospective design and one is a clinical cohort. All participants received 3mg/kg/day of ferrous sulfate and served 1889 

as their own controls. Meta-analyses were performed to assess the efficacy of oral iron as a treatment for children 1890 

with RLS. The meta-analyses are provided in the supplemental material, Figure S163 through Figure S167. A 1891 

summary of findings table is provided in the supplemental material, Table S27. A summary of the evidence for 1892 

each outcome is provided below. 1893 
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Critical Outcomes 1894 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of oral iron to treat 1895 

children with RLS: disease severity and unwanted side effects.  1896 

DISEASE SEVERITY: The efficacy of oral iron to reduce disease severity as measured by the P-RLS-SS was reported in 1897 

one observational study133 in a total of 16 participants. The duration of patient follow-up after treatment was 8 1898 

weeks. The results demonstrated a reduction in disease severity of -2.5 points (95% CI: -4.7 to -0.3 points) as 1899 

measured by the P-RLS-SS (see supplemental material, Figure S163). The clinical significance of this reduction 1900 

was not determined as the TF could not reasonably estimate a threshold for this measure.  1901 

The efficacy of oral iron to reduce disease severity as measured by the IRLS reported one observational study132 in 1902 

a total of 21 participants. The duration of patient follow-up after treatment ranged from 1 to 2 years. The results 1903 

demonstrated a clinically significant reduction in disease severity of -10.5 points (95% CI: -15.4 to -5.6 points) as 1904 

measured by the IRLS (see supplemental material, Figure S164).  1905 

The certainty of evidence for disease severity was very low due to risk of bias associated with observational studies 1906 

and imprecision. 1907 

ADVERSE EFFECTS: One observational study133 reported on the total adverse events that led to study withdrawal in a 1908 

total of 65 participants. The duration of patient follow-up after treatment was 8 weeks. The results demonstrated a 1909 

non-clinically significant risk difference of adverse events leading to study withdrawal of 0.02 (95% CI: -0.03 to 1910 

0.06) with an absolute risk of 20 events/1000 patients (95% CI: -30 to 60 events/1000 patients) with use of oral iron 1911 

(see supplemental material, Figure S165). 1912 

 1913 

One observational study132 reported on the total adverse events that led to study withdrawal in a total of 30 1914 

participants. The duration of patient follow-up after treatment ranged from 1 to 2 years. The results reported of no 1915 

adverse events leading to study withdrawal with use of oral iron (see supplemental material, Figure S166). 1916 

 1917 

The certainty of evidence for disease severity was very low due to risk of bias associated with observational studies 1918 

and imprecision. 1919 

Important Outcomes 1920 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 1921 

efficacy of oral iron to treat children with RLS: PLM frequency.  1922 

 1923 

PLM FREQUENCY: The efficacy of oral iron to decrease PLM frequency was evaluated using a meta-analysis of 1 1924 

observational study132 in a total of 21 participants. The duration of patient follow-up after treatment ranged from 1 1925 

to 2 years. The results demonstrated a decrease of 10.5 PLMs/hour (95% CI: -15.4 to -5.6 PLMs/hour) as measured 1926 

by the PLMI (see supplemental material, Figure S167). The clinical significance of this increase was not determined 1927 

as the TF could not reasonably estimate a threshold for this measure. The certainty of evidence was very low due 1928 

to risk of bias associated with observational studies and imprecision. 1929 
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Overall certainty of evidence 1930 

The TF determined that the overall certainty of evidence for the use of oral iron in children with RLS was very low 1931 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 1932 

studies and imprecision. (see supplemental material, Table S27).  1933 

Benefits vs harms 1934 

The potential benefits of oral iron in children with RLS include a clinically significant reduction in disease severity. 1935 

Side effects including constipation have been reported. Based on their combined clinical experience, the TF judged 1936 

that the potential benefits of oral iron in children with RLS outweigh the potential harms.  1937 

Resource use 1938 

The TF judged the costs of oral iron to be negligible. 1939 

Patient values and preferences 1940 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 1941 

outcomes. Given the improvement in disease severity, the TF judged that most with RLS would generally be 1942 

accepting of treatment with oral iron. 1943 

PICO 5: Special Pediatric Populations with RLS 1944 

The task force did not identify any studies reporting evidence for special pediatric populations with RLS. 1945 

PICO 6: Pediatric Populations with PLMD 1946 

The task force did not identify any studies reporting evidence for pediatric populations with PLMD. 1947 

1948 
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No Recommendations 1949 

The following interventions are those for which the task force deemed there was insufficient evidence to make 1950 

a recommendation in the accompanying clinical practice guideline. 1951 

PICO 1: Adults with RLS 1952 

Intravenous (IV) Iron Sucrose 1953 

A total of 2 RCTs134, 135 investigated the use IV iron sucrose in adults with RLS to improve one or more of the 1954 

following outcomes: disease severity and unwanted side effects. Participants in the RCTs received 1000mg of IV 1955 

iron sucrose and had a mean age of 51 years (82% female). Meta-analyses were performed to assess the efficacy of 1956 

intravenous iron (IV) as a treatment for adults with RLS. The meta-analyses are provided in the supplemental 1957 

material, Figure S168 through Figure S169. A summary of findings table is provided in the supplemental material, 1958 

Table S28. A summary of the evidence for each outcome is provided below. 1959 

Critical Outcomes 1960 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of IV iron sucrose to 1961 

treat adults with RLS: disease severity and unwanted side effects.  1962 

DISEASE SEVERITY: The efficacy of IV iron sucrose to reduce disease severity as measured by the IRLS was evaluated 1963 

using a meta-analysis of 2 RCTs134, 135  in a total of 78 participants. The duration of patient follow-up after treatment 1964 

ranged from 2 to 11 weeks. The meta-analysis demonstrated a non-clinically significant reduction in disease severity 1965 

of -1.0 points (95% CI: -5.2 to 3.3 points) as measured by the IRLS (see supplemental material, Figure S168). The 1966 

certainty of evidence for disease severity was low due to imprecision. 1967 

ADVERSE EFFECTS: A meta-analysis of 2 RCTs134, 135 reported on the total adverse events that led to study withdrawal 1968 

in a total of 78 participants. The duration of patient follow-up after treatment ranged from 2 to 11 weeks. The meta-1969 

analysis demonstrated a non-clinically significant risk ratio of adverse events leading to study withdrawal of 3.21 1970 

(95% CI: -0.35 to 29.11) with an absolute risk of 84 events/1000 patients (95% CI: 9 to 766 events/1000 patients) 1971 

with use of IV iron sucrose (see supplemental material, Figure S169). The certainty of evidence for unwanted side 1972 

effects was low due to imprecision. 1973 

 1974 

Overall certainty of evidence 1975 

The TF determined that the overall certainty of evidence for the use of IV iron sucrose in adults with RLS was low 1976 

based on the critical outcomes and downgrading of the evidence due to imprecision. (see supplemental material, 1977 

Table S28).  1978 

Benefits vs harms 1979 

The potential benefits of IV iron sucrose in adults with RLS include a non-clinically significant improvement in 1980 

disease severity. The potential harms include a non-clinically significant risk of adverse events that lead to study 1981 

withdrawal. No risk of augmentation was reported. Based on their combined clinical experience, the TF judged that 1982 

the balance of potential benefits and harms in adults with RLS does not favor either IV iron sucrose or the 1983 

comparison.  1984 
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Resource use 1985 

The TF judged the costs for IV iron sucrose to be moderate. 1986 

Clonidine 1987 

One RCT136 investigated the use of clonidine in adults with RLS to improve one or more of the following outcomes: 1988 

PLM frequency, sleep latency and unwanted side effects. There were no identified studies that investigated the use 1989 

of clonidine to treat special populations of adults with RLS, adults with PLMD, and children with RLS or PLMD. 1990 

Participants in the RCT received dosages of clonidine from 0.1 mg to 1 mg. Participants had a mean age of 45 years 1991 

(73% male).  Meta-analyses were performed to assess the efficacy of clonidine as a treatment for adults with RLS. 1992 

The results are provided in the supplemental material, Figure S170 through Figure S174. A summary of findings 1993 

table is provided in the supplemental material, Table S29. A summary of the evidence for each outcome is provided 1994 

below. 1995 

Critical Outcomes 1996 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of clonidine to treat 1997 

adults with RLS: unwanted side effects.  1998 

ADVERSE EFFECTS: One RCT136 reported on the total adverse events that led to study withdrawal in a total of 10 1999 

participants. The duration of patient follow-up after treatment was 2 weeks. The participants did not have adverse 2000 

events leading to study withdrawal with use of clonidine (see supplemental material, Figure S170).  2001 

 2002 

One RCT136 reported on the incidence of sleepiness in a total of 10 participants. The duration of patient follow-up 2003 

after treatment was 2 weeks. The results demonstrated a clinically significant risk difference of 0.50 (95% CI: 0.18 2004 

to 0.82) with an absolute risk of 500 events/1000 patients (95% CI: 180 to 820 events/1000 patients) with use of 2005 

clonidine (see supplemental material, Figure S171). 2006 

 2007 

One RCT136 reported on the incidence of lightheadedness in a total of 10 participants. The duration of patient follow-2008 

up after treatment was 2 weeks. The results demonstrated a clinically significant risk difference of 0.40 (95% CI: 2009 

0.01 to 0.79) with an absolute risk of 400 events/1000 patients (95% CI: 10 to 790 events/1000 patients) with use 2010 

of clonidine (see supplemental material, Figure S172). 2011 

 2012 

The certainty of evidence for unwanted side effects ranged from very low to low due to risk of bias associated with 2013 

lack of effective blinding and imprecision. 2014 

Important Outcomes 2015 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 2016 

efficacy of clonidine: PLM frequency and sleep latency.  2017 

 2018 

PLM FREQUENCY: The efficacy of clonidine to decrease PLM frequency was reported in one RCT136 in a total of 10 2019 

participants. The duration of patient follow-up after treatment was 2 weeks. The results demonstrated an increase 2020 

of 12.2 PLMs/hour (95% CI: -15.6 to 40.0 PLMs/hour) as measured by the PLMI (see supplemental material, 2021 

Figure S173). The clinical significance of this increase was not determined as the TF could not reasonably estimate 2022 

a threshold for this measure. The certainty of evidence was low due to risk of bias associated with lack of effective 2023 

blinding and imprecision. 2024 
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SLEEP LATENCY: The efficacy of clonidine to decrease sleep latency was evaluated reported in one RCT136 in a total 2025 

of 10 participants. The duration of patient follow-up after treatment ranged was 2 weeks. Meta-analysis 2026 

demonstrated a clinically significant decrease of -17.5 minutes (95% CI: -33.7 to -1.3 minutes) (see supplemental 2027 

material, Figure S174). The certainty of evidence was low due to risk of bias associated with lack of effective 2028 

blinding and imprecision. 2029 

 2030 

Overall certainty of evidence 2031 

The TF determined that the overall certainty of evidence for the use of clonidine in adults with RLS was low based 2032 

on the critical outcomes and downgrading of the evidence due to risk of bias associated with lack of effective 2033 

blinding and imprecision. (see supplemental material, Table S29).  2034 

Benefits vs harms 2035 

The potential benefits of clonidine in adults with RLS include a clinically significant improvement in sleep latency. 2036 

The potential harms include a clinically significant risk of sleepiness and lightheadedness that may or may not 2037 

resolve over time. No risk of augmentation was reported. Based on their combined clinical experience, the TF 2038 

judged that the balance of potential benefits and harms in adults with RLS does not favor either clonidine or the 2039 

comparison. 2040 

Resource use 2041 

The current unit costs of clonidine is $0.07 for a 10 mg tablet. 136 The TF judged these costs to be negligible. 2042 

Patient values and preferences 2043 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 2044 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with clonidine would be 2045 

effective for adults with RLS. 2046 

 2047 

Botulinum 2048 

A total of 2 RCTs137, 138 investigated the use of botulinum in adults with RLS to improve one or more of the following 2049 

outcomes: disease severity and unwanted side effects. There were no identified studies that investigated the use of 2050 

botulinum to treat special populations of adults with RLS, adults with PLMD, and children with RLS or PLMD. 2051 

Participants in the RCTs had a mean age of 61 years (54% female) and were diagnosed with moderate to severe 2052 

RLS. Participants received 70mU to 320mU botulinum toxin injection in their legs. Meta-analyses were performed 2053 

to assess the efficacy of botulinum as a treatment for adults with RLS. The meta-analyses are provided in the 2054 

supplemental material, Figure S175 and Figure S176. A summary of findings table is provided in the supplemental 2055 

material, Table S30. A summary of the evidence for each outcome is provided below. 2056 

Critical Outcomes 2057 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of botulinum to treat 2058 

adults with RLS: disease severity and unwanted side effects.  2059 

DISEASE SEVERITY: The efficacy of botulinum to reduce disease severity as measured by the IRLS was reported in 1 2060 

RCT138 in a total of 6 participants. The duration of patient follow-up after treatment was 12 weeks. The results 2061 
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demonstrated a non-clinically significant reduction in disease severity of -2.3 points (95% CI: -9.0 to 4.4 points) as 2062 

measured by the IRLS (see supplemental material, Figure S175). The certainty of evidence was low due to 2063 

imprecision.   2064 

ADVERSE EFFECTS: A meta-analysis of 2 RCTs137, 138 reported on the total adverse events that led to study withdrawal 2065 

in a total of 30 participants. The duration of patient follow-up after treatment was 12 weeks. The results did not 2066 

have any adverse events leading to study withdrawal. (see supplemental material, Figure S176). The certainty of 2067 

evidence was low due to imprecision.   2068 

 2069 

Overall certainty of evidence 2070 

The TF determined that the overall certainty of evidence for the use of botulinum in adults with RLS was low based 2071 

on the critical outcomes and downgrading of the evidence due to risk of bias associated with imprecision. (see 2072 

supplemental material, Table S30).  2073 

Benefits vs harms 2074 

The potential benefits of botulinum in adults with RLS include a non-clinically significant improvement in disease 2075 

severity. Based on their combined clinical experience, the TF judged that the balance of potential benefits and harms 2076 

in adults with RLS does not favor either botulinum or the comparison. 2077 

Resource use 2078 

The TF judged the costs of botulinum are moderate. 2079 

Patient values and preferences 2080 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2081 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with botulinum would be 2082 

effective for adults with RLS. 2083 

 2084 

Perampanel 2085 

One observational study139 investigated the use of perampanel in adults with RLS to improve one or more of the 2086 

following outcomes: disease severity and unwanted side effects. There were no identified studies that investigated 2087 

the use of perampanel to treat special populations of adults with RLS, adults with PLMD, and children with RLS 2088 

or PLMD. The observational study is a prospective clinical cohort. All participants received 2 mg to 4 mg of 2089 

perampanel and served as their own controls Meta-analyses were performed to assess the efficacy of perampanel 2090 

as a treatment for adults with RLS. The results are provided in the supplemental material, Figure S177 through 2091 

Figure S183. A summary of findings table is provided in the supplemental material, Table S31. A summary of the 2092 

evidence for each outcome is provided below. 2093 

Critical Outcomes 2094 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of perampanel to treat 2095 

adults with RLS: disease severity and unwanted side effects.  2096 
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DISEASE SEVERITY: The efficacy of perampanel to reduce disease severity as measured by the IRLS reported in 1 2097 

observational study139 in a total of 20 participants. The duration of patient follow-up after treatment was 8 weeks. 2098 

The results demonstrated clinically significant reduction in disease severity of -12.2 points (95% CI: -15.1 to -9.3 2099 

points) as measured by the IRLS (see supplemental material, Figure S177). The certainty of evidence was very low 2100 

due to risk of bias associated with observational studies and imprecision.   2101 

UNWANTED SIDE EFFECTS: One observational study139 reported on the total adverse events that led to study withdrawal 2102 

in a total of 20 participants. The duration of patient follow-up after treatment was 8 weeks. The results demonstrated 2103 

a clinically significant risk difference of adverse events leading to study withdrawal of 0.05 (95% CI: -0.08 to 0.18) 2104 

with an absolute risk of 50 events/1000 patients (95% CI: -80 to 180 events/1000 patients) with use of perampanel 2105 

(see supplemental material, Figure S178).  2106 

 2107 

One observational study139 reported on the incidence of dizziness in a total of 20 participants. The duration of patient 2108 

follow-up after treatment was 8 weeks. The results demonstrated a clinically significant risk difference of 0.30 (95% 2109 

CI: -0.09 to 0.51) with an absolute risk of 300 events/1000 patients (95% CI: 90 to 510 events/1000 patients) with 2110 

use of perampanel (see supplemental material, Figure S179). 2111 

 2112 

An analysis of 1 observational study139 reported on the incidence of somnolence in a total of 20 participants. The 2113 

duration of patient follow-up after treatment was 8 weeks. The analysis demonstrated a clinically significant risk 2114 

difference of 0.10 (95% CI: -0.05 to 0.25) with an absolute risk of 100 events/1000 patients (95% CI: -50 to 250 2115 

events/1000) with use of perampanel (see supplemental material, Figure S180). 2116 

 2117 

The certainty of evidence of disease severity was very low due to risk of bias associated with observational studies 2118 

and imprecision.   2119 

 2120 

Important Outcomes 2121 

The following outcomes were determined by the TF to be important outcomes but not critical for evaluating the 2122 

efficacy of perampanel: PLM frequency, sleep latency, and WASO.  2123 

 2124 

PLM FREQUENCY: The efficacy of perampanel to decrease PLM frequency was reported in 1 observational study139 in 2125 

a total of 20 participants. The duration of patient follow-up after treatment ranged was 8 weeks. The meta-analysis 2126 

demonstrated a decrease of -23.4 PLMs/hour (95% CI: -26.5 to -20.3 PLMs/hour) as measured by the PLMI (see 2127 

supplemental material, Figure S181). The clinical significance of this decrease was not determined as the TF could 2128 

not reasonably estimate a threshold for this measure. The certainty of evidence was very low due to risk of bias 2129 

associated with observational studies and imprecision.     2130 

 2131 

SLEEP LATENCY: The efficacy of perampanel to decrease sleep latency was reported in 1 observational study139 in a 2132 

total of 20 participants. The duration of patient follow-up after treatment was 8 weeks. The results demonstrated a 2133 

clinically significant decrease of -11.9 minutes (95% CI: -18.1 to -5.7 minutes) (see supplemental material, Figure 2134 

S182). The certainty of evidence was very low due to risk of bias associated with observational studies and 2135 

imprecision.   2136 

 2137 
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WASO: The efficacy of perampanel to decrease WASO was evaluated reported in 1 observational study139 in a total 2138 

of 20 participants. The duration of patient follow-up after treatment was 8 weeks. The results demonstrated a 2139 

clinically significant decrease in WASO of -49.2 minutes (95% CI: -63.5 to -35.0 minutes) with perampanel (see 2140 

supplemental material, Figure S183). The certainty of evidence was very low due to risk of bias associated with 2141 

observational studies and imprecision.   2142 

 2143 

Overall certainty of evidence 2144 

The TF determined that the overall certainty of evidence for the use of perampanel in adults with RLS was low 2145 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 2146 

studies and imprecision (see supplemental material, Table S31).  2147 

Benefits vs harms 2148 

The potential benefits of perampanel in adults with RLS include a clinically significant improvement in disease 2149 

severity, PLM frequency, sleep latency and WASO. The potential harms include a clinically significant risk of 2150 

dizziness and somnolence that may or may not resolve over time. No risk of augmentation was reported. Based on 2151 

their combined clinical experience, the TF judged that the potential harms of perampanel in adults with RLS 2152 

outweigh the potential benefits. 2153 

Resource use 2154 

The current unit costs of perampanel range from $17.85 for a 2 mg tablet to $35.29 for a 12 mg tablet.26 The TF 2155 

judged these costs are moderate. 2156 

Patient values and preferences 2157 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 2158 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with perampanel would be 2159 

effective for adults with RLS. 2160 

Vitamin D 2161 

A total of 1 RCT140 and 2 observational studies141, 142 investigated the use of vitamin D in adults with RLS to improve 2162 

one or more of the following outcomes: disease severity. There were no identified studies that investigated the use 2163 

of vitamin D to treat adults with PLMD, and children with RLS or PLMD. Participants in the RCT received dosages 2164 

of 50,000 IU vitamin D and had a mean age of 43 years (69% male). All observational studies were before-and-2165 

after treatment design with participants serving as their own controls and receiving dosages of 28,000 IU or 50,000 2166 

IU vitamin D. Meta-analyses were performed to assess the efficacy of vitamin D as a treatment for adults with RLS. 2167 

The meta-analyses are provided in the supplemental material, Figure S184 and Figure S185. A summary of 2168 

findings table is provided in the supplemental material, Table S32. A summary of the evidence for each outcome 2169 

is provided below. 2170 

Critical Outcomes 2171 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of vitamin D to treat 2172 

adults with RLS: disease severity.  2173 

DISEASE SEVERITY: The efficacy of vitamin D to reduce disease severity as measured by the IRLS was reported in 1 2174 

RCT140  in a total of 22 participants. The duration of patient follow-up after treatment was 12 weeks. The results 2175 
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demonstrated a clinically significant increase in disease severity of 4.2 points (95% CI: -4.1 to 12.5 points) as 2176 

measured by the IRLS (see supplemental material, Figure S184). The certainty of evidence was low due to 2177 

imprecision. 2178 

The efficacy of vitamin D to reduce disease severity as measured by the IRLS was evaluated using a meta-analysis 2179 

of 2 observational studies141, 142 in a total of 24 participants. The duration of patient follow-up after treatment ranged 2180 

from 2 to 8 months. The meta-analysis demonstrated a clinically significant reduction in disease severity of -9.8 2181 

points (95% CI: -21.7 to 2.0 points) as measured by the IRLS (see supplemental material, Figure S185).  2182 

The certainty of evidence for disease severity ranged from very low to low due to risk of bias associated with 2183 

observational studies and imprecision. 2184 

Overall certainty of evidence 2185 

The TF determined that the overall certainty of evidence for the use of vitamin D in adults with RLS was low based 2186 

on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational studies 2187 

and imprecision (see supplemental material, Table S32).  2188 

Benefits vs harms 2189 

The potential benefits of vitamin D in adults with RLS include a clinically significant improvement in disease 2190 

severity. The potential harms include a clinically significant risk of dizziness and somnolence that may or may not 2191 

resolve over time. Based on their combined clinical experience, the TF judged that the balance of potential benefits 2192 

and harms in adults with RLS does not favor either vitamin D or the comparison. 2193 

Resource use 2194 

The TF judged the costs of vitamin D to be negligible. 2195 

Patient values and preferences 2196 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2197 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with vitamin D would be 2198 

effective for adults with RLS. 2199 

 2200 

Yoga 2201 

A total of 1 RCT143 and 1 observational study144 investigated the use of yoga in adults with RLS to improve one or 2202 

more of the following outcomes: disease severity and sleep quality. There were no identified studies that 2203 

investigated the use of yoga to treat special populations of adults with RLS, adults with PLMD, and children with 2204 

RLS or PLMD. Participants in the RCT completed a 12-week yoga program and had a mean age of 51 years (78% 2205 

female). The observational study is a before-and-after treatment design with participants serving as their own 2206 

controls and completing an 8-week yoga program. Meta-analyses were performed to assess the efficacy of yoga as 2207 

a treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure S186 through 2208 

Figure S188. A summary of findings table is provided in the supplemental material, Table S33. A summary of the 2209 

evidence for each outcome is provided below. 2210 
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Critical Outcomes 2211 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of yoga to treat adults 2212 

with RLS: disease severity and sleep quality.  2213 

DISEASE SEVERITY: The efficacy of yoga to reduce disease severity as measured by the IRLS was reported in 1 RCT143 2214 

in a total of 40 participants. The duration of patient follow-up after treatment was 12 weeks. The results 2215 

demonstrated a clinically significant reduction in disease severity of -5.3 points (95% CI: -9.6 to -1.1 points) as 2216 

measured by the IRLS (see supplemental material, Figure S186). The certainty of evidence was low due to 2217 

imprecision and risk of bias associated with inadequate blinding. 2218 

SLEEP QUALITY: The efficacy of yoga to improve sleep quality was evaluated based on an analysis of 1 RCT143 that 2219 

reported on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 40 participants. The duration of patient 2220 

follow-up after treatment was 12 weeks. The analysis demonstrated a non-clinically significant improvement in 2221 

sleep quality of -1.2 points (95% CI: -3.2 to 0.8 points) as measured by the PSQI scale (see supplemental material, 2222 

Figure S187).  2223 

The efficacy of yoga to improve sleep quality was evaluated based on an analysis of 1 observational study144 in a 2224 

total of 10 participants. The duration of patient follow-up after treatment was 8 weeks. The analysis demonstrated 2225 

a clinically significant improvement in pooled sleep quality of 1.1 points (95% CI: 0.2 to 1.2 points) (see 2226 

supplemental material, Figure S188).  2227 

The certainty of evidence for sleep quality ranged from very low due to risk of bias associated with observational 2228 

studies and imprecision, to low due to imprecision and risk of bias associated with inadequate blinding. 2229 

Overall certainty of evidence 2230 

The TF determined that the overall certainty of evidence for the use of yoga in adults with RLS was low based on 2231 

the critical outcomes and downgrading of the evidence due to risk of bias associated with observational studies and 2232 

imprecision (see supplemental material, Table S33).  2233 

Benefits vs harms 2234 

The potential benefits of yoga in adults with RLS include a clinically significant improvement in disease severity 2235 

and sleep quality. Based on their combined clinical experience, the TF judged that the potential benefits of yoga in 2236 

adults with RLS outweigh the potential harms. 2237 

Resource use 2238 

The TF judged the costs of yoga to be moderate. 2239 

Patient values and preferences 2240 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2241 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with yoga would be effective 2242 

for adults with RLS. 2243 

Acupuncture 2244 

One RCT32 investigated the use of acupuncture in adults with RLS to improve one or more of the following 2245 

outcomes: disease severity and sleep quality. There were no identified studies that investigated the use of 2246 
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acupuncture to treat special populations of adults with RLS, adults with PLMD, and children with RLS or PLMD. 2247 

Participants in the RCT received 10 sessions of medical acupuncture along with 300mg of gabapentin daily. 2248 

Participants in the control arm of the trial also received 300mg of gabapentin daily. Participants had a mean age of 2249 

48 years (82% male). Meta-analyses were performed to assess the efficacy of acupuncture as a treatment for 2250 

adults with RLS. The meta-analyses are provided in the supplemental material, Figure S189 and Figure S190. A 2251 

summary of findings table is provided in the supplemental material, Table S34. A summary of the evidence for 2252 

each outcome is provided below. 2253 

Critical Outcomes 2254 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of acupuncture to 2255 

treat adults with RLS: disease severity and sleep quality.  2256 

DISEASE SEVERITY: The efficacy of acupuncture to reduce disease severity as measured by the IRLS was reported in 2257 

1 RCT32  in a total of 33 participants. The duration of patient follow-up after treatment was 8 weeks. The meta-2258 

analysis demonstrated a difference in disease severity of -2.5 points (95% CI: -10.0 to 5.0 points) as measured by 2259 

the IRLS (see supplemental material, Figure S189). The certainty of evidence was very low due to imprecision 2260 

and risk of bias associated with inadequate blinding. 2261 

SLEEP QUALITY: The efficacy of acupuncture to improve sleep quality was evaluated based on an analysis of 1 RCT32 2262 

that reported on the Pittsburgh Sleep Quality Index (PSQI) scale in a total of 33 participants. The duration of patient 2263 

follow-up after treatment was 8 weeks. The analysis demonstrated a difference in sleep quality of 2.5 points (95% 2264 

CI: -1.9 to 6.9 points) as measured by the PSQI scale (see supplemental material, Figure S190). The certainty of 2265 

evidence was low due to imprecision. 2266 

Overall certainty of evidence 2267 

The TF determined that the overall certainty of evidence for the use of acupuncture in adults with RLS was very 2268 

low based on the critical outcomes and downgrading of the evidence due to risk of bias associated with lack of 2269 

effective blinding and imprecision. (see supplemental material, Table S34). 2270 

Benefits vs harms 2271 

The potential benefits of acupuncture in adults with RLS include an improvement in disease severity and sleep 2272 

quality. Based on their combined clinical experience, the TF judged that the balance of potential benefits and 2273 

harms in adults with RLS does not favor either acupuncture or the comparison. 2274 

Resource use 2275 

The TF judged the costs of acupuncture to be moderate.  2276 

Patient values and preferences 2277 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2278 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with acupuncture would be 2279 

effective for adults with RLS. 2280 

Cognitive Behavioral Therapy 2281 

A total of 1 observational study145 investigated the use of CBT in adults with RLS to improve one or more of the 2282 

following outcomes: disease severity and quality of life. There were no identified studies that investigated the use 2283 
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of CBT to treat special populations of adults with RLS, adults with PLMD, and children with RLS or PLMD. The 2284 

observational study is a prospective clinical cohort in a proof-of-concept trial. All participants received eight, 90-2285 

minute group sessions and served as their own controls. Meta-analyses were performed to assess the efficacy of 2286 

CBT as a treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure 2287 

S191 and Figure S192. A summary of findings table is provided in the supplemental material, Table S35. A 2288 

summary of the evidence for each outcome is provided below.  2289 

Critical Outcomes 2290 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of CBT to treat 2291 

adults with RLS: disease severity and quality of life.  2292 

DISEASE SEVERITY: The efficacy of CBT to reduce disease severity as measured by the IRLS was reported in 1 2293 

observational study145 in a total of 25 participants. The duration of patient follow-up after treatment was 8 weeks. 2294 

The results demonstrated a clinically significant reduction in disease severity of -7.0 points (95% CI: -10.8 to -3.2 2295 

points) as measured by the IRLS (see supplemental material, Figure S191). The certainty of evidence for disease 2296 

severity was very low to low due to risk of bias associated with observational studies and imprecision. 2297 

QUALITY OF LIFE: The efficacy of CBT to improve QOL was evaluated from an analysis of 1 observational study145 2298 

that reported on the QOL-RLS Kohnen scale in 25 participants. The duration of patient follow-up after treatment 2299 

was 8 weeks. The analysis demonstrated a clinically significant improvement in QOL of -7.4 points (95% CI: -2300 

13.7 to -1.1) as measured by the QOL-RLS Kohnen scale (see supplemental material, Figure S192). The certainty 2301 

of evidence was very low due to risk of bias associated with observational studies and imprecision. 2302 

Overall certainty of evidence 2303 

The TF determined that the overall certainty of evidence for the use of CBT in adults with RLS was very low 2304 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with observational 2305 

studies and imprecision. (see supplemental material, Table S35). 2306 

Benefits vs harms 2307 

The potential benefits of CBT in adults with RLS include a clinically significant improvement in disease severity 2308 

and quality of life. Based on their combined clinical experience, the TF judged that the potential benefits of CBT 2309 

in adults with RLS outweigh the potential harms. 2310 

Resource use 2311 

The TF judged the costs of CBT to be moderate.  2312 

Patient values and preferences 2313 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2314 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with cognitive behavioral 2315 

therapy would be effective for adults with RLS. 2316 

Near Infrared Light Therapy 2317 

One RCT146 investigated the use of near infrared light therapy in adults with RLS to improve the outcome of 2318 

disease severity. There were no identified studies that investigated the use of near infrared light therapy to treat 2319 

special populations of adults with RLS, adults with PLMD, and children with RLS or PLMD. Participants in the 2320 
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RCT received 3 treatments per week for 4 weeks. Participants had a mean age of 48 years (1:1 female-to-male).  2321 

Meta-analyses were performed to assess the efficacy of near infrared light therapy as a treatment for adults with 2322 

RLS. The meta-analyses are provided in the supplemental material, Figure 193. A summary of findings table is 2323 

provided in the supplemental material, Table S36. A summary of the evidence for each outcome is provided 2324 

below. 2325 

Critical Outcomes 2326 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of near infrared light 2327 

therapy to treat adults with RLS: disease severity.  2328 

DISEASE SEVERITY: The efficacy of near infrared light therapy to reduce disease severity as measured by the IRLS 2329 

was reported in 1 RCT146 in a total of 34 participants. The duration of patient follow-up after treatment was 5 2330 

weeks. The results demonstrated a clinically significant reduction in disease severity of -8.3 points (95% CI: -12.3 2331 

to -4.3 points) as measured by the IRLS (see supplemental material, Figure S193). The certainty of evidence was 2332 

moderate due to imprecision. 2333 

 2334 

Overall certainty of evidence 2335 

The TF determined that the overall certainty of evidence for the use of near infrared light therapy in adults with 2336 

RLS was low based on the critical outcomes and downgrading of the evidence due to risk of bias associated with 2337 

lack of effective blinding and imprecision. (see supplemental material, Table S36). 2338 

Benefits vs harms 2339 

The potential benefits of near infrared light therapy in adults with RLS include a clinically significant 2340 

improvement in disease severity. The TF judged the potential harms of near infrared light therapy are small. 2341 

Based on their combined clinical experience, the TF judged that the potential benefits of near infrared light 2342 

therapy in adults with RLS probably outweigh the potential harms. 2343 

Resource use 2344 

The unit costs of near infrared light therapy range in price between $400 and $1,200. The TF judged these costs as 2345 

moderate. 2346 

Patient values and preferences 2347 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2348 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with near infrared light therapy 2349 

would be effective for adults with RLS. 2350 

Tramadol 2351 

One observational study147  investigated the use of tramadol in adults with RLS to improve one or more of the 2352 

following outcomes: disease severity and unwanted side effects. There were no identified studies that investigated 2353 

the use of tramadol to treat special populations of adults with RLS, adults with PLMD, and children with RLS or 2354 

PLMD. Participants in the observational study received dosages of tramadol from 50 mg to 150 mg. Participants 2355 

had a mean age of 56 years (66% female).  Meta-analyses were performed to assess the efficacy of tramadol as a 2356 

treatment for adults with RLS. The meta-analyses are provided in the supplemental material, Figure S194 through 2357 
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Figure S196. A summary of findings table is provided in the supplemental material, Table S37. A summary of 2358 

the evidence for each outcome is provided below. 2359 

Critical Outcomes 2360 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of tramadol to treat 2361 

adults with RLS: disease severity and unwanted side effects.  2362 

DISEASE SEVERITY: The efficacy of tramadol to reduce disease severity as measured by the IRLS was reported in 1 2363 

observational study147 in a total of 10 participants. The duration of patient follow-up after treatment was between 2364 

15 and 24 months. The results demonstrated a significant reduction in disease severity of -80.2 points (95% CI: -2365 

90.7 to -69.7 points) as measured by subjective distress scale (see supplemental material, Figure S194). The 2366 

certainty of evidence was very low due to risk of bias associated with observational studies and imprecision.   2367 

ADVERSE EFFECTS: One observational study147 reported on the total adverse events that led to study withdrawal in 2368 

a total of 12 participants. The duration of patient follow-up after treatment was between 15 and 24 months. The 2369 

results demonstrated a non-significant risk difference of adverse events leading to study withdrawal of 0.00 (95% 2370 

CI: -0.15 to 0.15) with an absolute risk of 0 events/1000 patients (95% CI: -150 to 150 events/1000 patients) with 2371 

use of tramadol (see supplemental material, Figure S195).  2372 

One observational study147 reported on the incidence of dizziness in a total of 12 participants. The duration of 2373 

patient follow-up after treatment was 15 to 24 months. The results demonstrated a non-significant risk difference 2374 

of 0.08 (95% CI: -0.12 to 0.29) with an absolute risk of 83 events/1000 patients (95% CI: -73 to 240 events/1000 2375 

patients) with use of tramadol (see supplemental material, Figure S196). 2376 

The certainty of evidence for unwanted side effects was very low due to risk of bias associated with lack of 2377 

effective blinding and imprecision. 2378 

Overall certainty of evidence 2379 

The TF determined that the overall certainty of evidence for the use of tramadol in adults with RLS was very low 2380 

based on the critical outcomes and downgrading of the evidence due to risk of bias associated with lack of 2381 

effective blinding and imprecision. (see supplemental material, Table S37). 2382 

Benefits vs harms 2383 

The potential benefits of tramadol in adults with RLS include a significant improvement in disease severity. The 2384 

potential harms include a risk of dizziness that may or may not resolve over time. No risk of augmentation was 2385 

reported. Based on their combined clinical experience, the TF judged that the potential benefits of tramadol in 2386 

adults with RLS outweigh the potential harms. 2387 

Resource use 2388 

The current unit costs of tramadol range from $0.02 for a 50 mg tablet to $2.19 for a 300mg tablet. 21 The TF 2389 

judged these costs as negligible. 2390 

Patient values and preferences 2391 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 2392 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with tramadol would be 2393 

effective for adults with RLS. 2394 
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Transcranial Magnetic Stimulation 2395 

One RCT148 investigated the use of transcranial magnetic stimulation in adults with RLS to improve disease 2396 

severity. There were no identified studies that investigated the use of transcranial magnetic stimulation to treat 2397 

special populations of adults with RLS, adults with PLMD, and children with RLS or PLMD. Participants in the 2398 

RCT received 10 treatments total, one every day for 3 days, across thirty days. Participants had a mean age of 56 2399 

years.  Meta-analyses were performed to assess the efficacy of clonidine as a treatment for adults with RLS. The 2400 

meta-analyses are provided in the supplemental material, Figure S197. A summary of findings table is provided 2401 

in the supplemental material, Table S38. A summary of the evidence for each outcome is provided below. 2402 

Critical Outcomes 2403 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of transcranial 2404 

magnetic stimulation to treat adults with RLS: disease severity.  2405 

DISEASE SEVERITY: The efficacy of transcranial magnetic stimulation to reduce disease severity as measured by the 2406 

IRLS was reported in 1 RCT148  in a total of 19 participants. The duration of patient follow-up after treatment was 2407 

4 weeks. The results demonstrated a clinically significant reduction in disease severity of -15.9 points (95% CI: -2408 

19.9 to -11.9 points) as measured by the IRLS (see supplemental material, Figure S197). The certainty of 2409 

evidence was low due to risk of bias associated with lack of effective blinding and imprecision. 2410 

Overall certainty of evidence 2411 

The TF determined that the overall certainty of evidence for the use of transcranial magnetic stimulation in adults 2412 

with RLS was low based on the critical outcomes and downgrading of the evidence due to risk of bias associated 2413 

with lack of effective blinding and imprecision. (see supplemental material, Table S38). 2414 

Benefits vs harms 2415 

The potential benefits of transcranial magnetic stimulation in adults with RLS include a clinically significant 2416 

improvement in disease severity. The TF judged the potential harms of transcranial magnetic stimulation are 2417 

small. Based on their combined clinical experience, the TF judged that the potential benefits of transcranial 2418 

magnetic stimulation in adults with RLS probably outweigh the potential harms. 2419 

Resource use 2420 

The TF judged the costs of transcranial magnetic stimulation as moderate. 2421 

Patient values and preferences 2422 

The TF judged that there is probably no important uncertainty or variability in how much patients value the main 2423 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with transcranial magnetic 2424 

stimulation would be effective for adults with RLS. 2425 

Transcutaneous Spinal Direct Current Stimulation 2426 

One RCT149 investigated the use of transcutaneous spinal direct current stimulation in adults with RLS to improve 2427 

one or more of the following outcomes: disease severity and sleep quality. There were no identified studies that 2428 

investigated the use of transcutaneous spinal direct current stimulation to treat special populations of adults with 2429 

RLS, adults with PLMD, and children with RLS or PLMD. Participants in the RCT received one treatment daily, 2430 

for 14 days. Participants had a mean age of 62 years (77% female). Meta-analyses were performed to assess the 2431 
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efficacy of transcutaneous spinal direct current stimulation as a treatment for adults with RLS. The meta-analyses 2432 

are provided in the supplemental material, Figure S198 and Figure 199. A summary of findings table is provided 2433 

in the supplemental material, Table S39. A summary of the evidence for each outcome is provided below. 2434 

Critical Outcomes 2435 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of transcutaneous 2436 

spinal direct current stimulation to treat adults with RLS: disease severity and sleep quality.  2437 

DISEASE SEVERITY: The efficacy of transcutaneous spinal direct current stimulation to reduce disease severity as 2438 

measured by the IRLS was reported in 1 RCT149 in a total of 30 participants. The duration of patient follow-up 2439 

after treatment was 2 weeks. The meta-analysis demonstrated a clinically significant reduction in disease severity 2440 

of -8.4 points (95% CI: -13.6 to -3.2 points) as measured by the IRLS (see supplemental material, Figure S198). 2441 

The certainty of evidence was low due to risk of bias associated with lack of effective blinding and imprecision. 2442 

SLEEP QUALITY: The efficacy of transcutaneous spinal direct current stimulation to improve sleep quality was 2443 

reported in 1 RCT149 in 30 participants that reported on the Pittsburgh Sleep Quality Index (PSQI) scale. The 2444 

duration of patient follow-up after treatment was 2 weeks. The analysis demonstrated a non-clinically significant 2445 

improvement in sleep quality of -1.6 points (95% CI: -4.2 to 1.0) as measured by the PSQI scale (see 2446 

supplemental material, Figure S199). The certainty of evidence was low due to risk of bias associated with lack 2447 

of effective blinding and imprecision. 2448 

Overall certainty of evidence 2449 

The TF determined that the overall certainty of evidence for the use of transcutaneous spinal direct current 2450 

stimulation in adults with RLS was low based on the critical outcomes and downgrading of the evidence due to 2451 

risk of bias associated with lack of effective blinding and imprecision. (see supplemental material, Table S39). 2452 

Benefits vs harms 2453 

The potential benefits of transcutaneous spinal direct current stimulation in adults with RLS include a clinically 2454 

significant improvement in disease severity. The TF judged the potential harms of transcutaneous spinal direct 2455 

current stimulation are small. Based on their combined clinical experience, the TF judged that the potential 2456 

benefits of transcutaneous spinal direct current stimulation in adults with RLS outweigh the potential harms. 2457 

Resource use 2458 

The TF judged the costs of transcutaneous spinal direct current stimulation as moderate. 2459 

Patient values and preferences 2460 

The TF judged that there is possibly important uncertainty or variability in how much patients value the main 2461 

outcomes. Given the limited evidence, the TF were unable to determine if treatment with transcutaneous spinal 2462 

direct current stimulation would be effective for adults with RLS. 2463 

PICO 2: Adult Populations with RLS and ESRD 2464 

Intravenous (IV) Iron Dextran 2465 

One RCT150 investigated the use IV iron dextran in adults with RLS and ESRD to improve one or more of the 2466 

following outcomes: disease severity and adverse effects. Participants in the RCTs received 1000mg of IV iron 2467 
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dextran and had a mean age of 56 years (37% female). Analyses were performed to assess the efficacy of IV iron 2468 

dextran as a treatment for adults with RLS and ESRD. A summary of the evidence for each outcome is provided 2469 

below. 2470 

Critical Outcomes 2471 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of IV iron dextran to 2472 

treat adults with RLS: disease severity and adverse effects.  2473 

DISEASE SEVERITY: The efficacy of IV iron dextran to reduce disease severity as measured by a non-validated disease 2474 

severity score was evaluated using analysis of 1 RCT150 in a total of 25 participants. The duration of patient follow-2475 

up after treatment was 4 weeks. The analysis demonstrated a reduction in disease severity but by 4 weeks they 2476 

showed worsening in both groups. The TF was unable to determine clinician significance as the RLS scale used 2477 

was not a validated tool. The certainty of evidence for disease severity was low due to imprecision. 2478 

ADVERSE EFFECTS: The one RCT150 reported on adverse events but did not lead to study withdrawal in a total of 25 2479 

participants. The duration of patient follow-up after treatment was 4 weeks. The adverse events reported were 2480 

nausea, headache and vomiting. 2481 

 2482 

Overall certainty of evidence 2483 

The TF determined that the overall certainty of evidence for the use of IV iron dextran in adults with RLS and 2484 

ESRD was low based on the critical outcomes and downgrading of the evidence due to imprecision.  2485 

Benefits vs harms 2486 

The potential benefits of IV iron dextran in adults with RLS and ESRD include a non-clinically significant 2487 

improvement in disease severity. The potential harms include a non-clinically significant risk of adverse events that 2488 

lead to study withdrawal. Based on their combined clinical experience, the TF judged that the balance of potential 2489 

benefits and harms in adults with RLS does not favor either IV iron dextran or the comparison.  2490 

Resource use 2491 

The TF judged the costs for IV iron dextran to be moderate. 2492 

 2493 

Vitamin C + Vitamin E 2494 

1 RCT125 investigated the use of vitamin C + vitamin E in adults on hemodialysis with RLS to improve one or more 2495 

of the following outcomes: disease severity. There were no identified studies that investigated the use of vitamin C 2496 

+ vitamin E to treat adults with PLMD, and children with RLS or PLMD. Participants in the RCT received 200 mg 2497 

vitamin C and 400 mg vitamin E. Participants had a mean age of 53 years (63% female). Meta-analyses were 2498 

performed to assess the efficacy of vitamin C + vitamin E as a treatment for adults on hemodialysis with RLS. The 2499 

meta-analyses are provided in the supplemental material, Figure S200. A summary of findings table is provided in 2500 

the supplemental material, Table S40. A summary of the evidence for each outcome is provided below. 2501 

Critical Outcomes 2502 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of vitamin C + vitamin 2503 

E to treat adults on hemodialysis with RLS: disease severity.  2504 
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DISEASE SEVERITY: The efficacy of vitamin C + vitamin E to reduce disease severity as measured by the IRLS was 2505 

reported in 1 RCT125 in a total of 30 participants. The duration of patient follow-up after treatment was 8 weeks. 2506 

The results demonstrated a clinically significant reduction in disease severity of -7.2 points (95% CI: -10.3 to -4.1 2507 

points) as measured by the IRLS (see supplemental material, Figure S200). The certainty of evidence was moderate 2508 

due to imprecision. 2509 

Overall certainty of evidence 2510 

The TF determined that the overall certainty of evidence for the use of vitamin C + vitamin E in adults on 2511 

hemodialysis with RLS was moderate based on the critical outcomes and downgrading of the evidence due to 2512 

imprecision (see supplemental material, Table S40).  2513 

Benefits vs harms 2514 

The potential benefits of vitamin C + vitamin E in adults on hemodialysis with RLS include a clinically significant 2515 

improvement in disease severity. The TF notes that a dose of vitamin E of 400 mg and greater may increase mortality 2516 

risk in certain populations.151, 152 Based on their combined clinical experience, the TF judged that the balance of 2517 

potential benefits and harms in adults on hemodialysis with RLS does not favor either vitamin C + vitamin E or the 2518 

comparison.  2519 

Resource use 2520 

The TF judged the costs for vitamin C + vitamin E are negligible. 2521 

Patient values and preferences 2522 

The TF judged that there is no important uncertainty or variability in how much patients value the main outcomes. 2523 

Given the limited evidence, the TF were unable to determine if treatment with vitamin C + vitamin E would be 2524 

effective for adults with RLS. 2525 

Vitamin E 2526 

1 RCT125 investigated the use of vitamin E in adults on hemodialysis with RLS to improve one or more of the 2527 

following outcomes: disease severity. There were no identified studies that investigated the use of vitamin E to treat 2528 

adults with PLMD, and children with RLS or PLMD. Participants in the RCT received 400 mg vitamin E and had 2529 

a mean age of 53 years (63% female). Meta-analyses were performed to assess the efficacy of vitamin E as a 2530 

treatment for adults on hemodialysis with RLS. The meta-analyses are provided in the supplemental material, 2531 

Figure S201. A summary of findings table is provided in the supplemental material, Table S41. A summary of the 2532 

evidence for each outcome is provided below. 2533 

Critical Outcomes 2534 

The following outcomes were determined by the TF to be critical for evaluating the efficacy of vitamin E to treat 2535 

adults on hemodialysis with RLS: disease severity.  2536 

DISEASE SEVERITY: The efficacy of vitamin E to reduce disease severity as measured by the IRLS was reported in 1 2537 

RCT125 in a total of 30 participants. The duration of patient follow-up after treatment was 8 weeks. The meta-2538 

analysis demonstrated a clinically significant reduction in disease severity of -7.0 points (95% CI: -10.4 to -3.6 2539 

points) as measured by the IRLS (see supplemental material, Figure S201). The certainty of evidence was moderate 2540 

due to imprecision. 2541 
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Overall certainty of evidence 2542 

The TF determined that the overall certainty of evidence for the use of vitamin E in adults on hemodialysis with 2543 

RLS was moderate based on the critical outcomes and downgrading of the evidence due to imprecision (see 2544 

supplemental material, Table S41).  2545 

Benefits vs harms 2546 

The potential benefits of vitamin E in adults on hemodialysis with RLS include a clinically significant improvement 2547 

in disease severity. The TF notes that a dose of vitamin E of 400 mg and greater may increase mortality risk in 2548 

certain populations.151, 152  Based on their combined clinical experience, the TF judged that the balance of potential 2549 

benefits and harms of vitamin E in adults on hemodialysis with RLS does not favor either vitamin E or the 2550 

comparison. 2551 

Resource use 2552 

The TF judged the costs for vitamin E are negligible. 2553 

Patient values and preferences 2554 

The TF judged that there is no important uncertainty or variability in how much patients value the main outcomes.  2555 

Given the limited evidence, the TF were unable to determine if the balance of effects with vitamin E treatment 2556 

would be effective for adults with RLS. 2557 

OTHER INTERVENTIONS 2558 

The TF also identified studies reporting evidence for interventions where the GRADE process was not applied, 2559 

and these interventions were not considered for recommendations in the accompanying clinical practice guideline. 2560 

These studies had limited data on critical or important outcomes or biased study designs or methods. These 2561 

interventions, in alphabetical order, are as follows: alpha-dihydroergocryptine, 153 bromocriptine,67, 154 2562 

cryotherapy,155 deep brain stimulation (in patients with Parkinson’s),156 exercise,157-163 foot massage,164 heat 2563 

therapy,164 hot/cold baths,165 hypericin,166 hydrocortisone,167 intrathecal morphine,168 istradefylline,169 2564 

levetiracetam (in children with ADHD),170 light therapy,171 magnesium (in patients with PLMD),172 melatonin,171 2565 

methadone,173, 174 olive oil massage or lavender oil massage,175, 176 pneumatic compression,177, 178 pramipexole (in 2566 

patients with spinal cord injury or type II diabetes)179, 180, refaximine,181 vibration pads182 and foot compression 2567 

wrap.177 2568 

 2569 

DISCUSSION AND FUTURE DIRECTIONS 2570 

This systematic review delivers an updated and comprehensive assessment of published research on the treatment 2571 

of RLS and PLMD in both adults and children. The use of the GRADE methodology offers a systematic approach 2572 

that minimizes bias with recommendations based on the balance between the benefits and harms of each treatment 2573 

intervention. Initially, the TF determined six PICO questions relevant to this systemic review. No studies meeting 2574 

inclusion criteria were found for three of the six PICO questions (adults with PLMD, special populations of 2575 

children with RLS, and children with PLMD) and two (children with RLS and adults with PLMD) had very few 2576 

studies, leaving the majority of the analyzed studies on RLS in adults and special populations of adults with RLS.  2577 
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For each PICO, the TF identified critical outcomes, and then measurement tools for each outcome. For RLS in 2578 

both adults in children, disease severity was the primary focus along with sleep quality and quality of life in most 2579 

categories. The most heavily weighted outcome measure was the International RLS Study Group Scale (IRLS), as 2580 

this tool has been used in the vast majority of clinical trials in the past three decades. It is a validated clinical 2581 

scale, demonstrating concurrent criterion validity with the clinical global impression of severity.  Further, it 2582 

incorporates all three of these critical outcomes in one scale. Adverse effects (AEs) were also a critical outcome 2583 

shared by all six PICOs. Within adverse effects, the TF elected to focus on those most relevant to clinical practice, 2584 

including AEs leading to study withdrawal to capture all major side effects. There was a focus on augmentation, 2585 

drowsiness/somnolence, and dizziness, with the latter two being among the most common for classes of drugs 2586 

with central nervous system effects. AEs specific to a drug, but not shared among other drug classes, were also 2587 

highlighted, such as cardiac valvulopathy in the case of cabergoline.  2588 

The development of clinical significance thresholds (CST) was a challenge for this guideline as there were 2589 

inadequately established relationships between treatment-related changes in scales and underlying clinical 2590 

symptoms, even in the most widely employed instruments.  Further, some non-validated measurements, including 2591 

many visual analogue scales, used primarily in studies predating the IRLS, could not be used at all given the lack 2592 

of such validation between CST and a meaningful clinical change. Because of the wide variety of metrics 2593 

available to assess aspects of RLS, some of the less utilized or clinically relevant tools were only employed when 2594 

higher quality ones such as the IRLS or Epworth Sleepiness Scale (ESS) were not available. As a result of these 2595 

shortcomings, a small number of treatments could not be evaluated.  However, the TF did not find that this 2596 

affected the results of the overall recommendations.  2597 

Perhaps the biggest change from the previous systematic review in 20121 was the focus on augmentation as a 2598 

critical adverse effect of dopaminergic medications.  This assessment led to conditional recommendations against 2599 

the use for all non-ergotamine dopamine agonists and levodopa as initial therapy in the treatment of RLS in adults 2600 

and in special populations of adults with RLS. In this systematic review, RCTs generally resulted in higher quality 2601 

evidence over observational studies. However, as noted in the clinical practice guidelines, augmentation is a 2602 

complication that generally develops only after long-term treatment. RCT durations are generally on the order of 2603 

weeks or months, rather than a year or several years that it may take for augmentation to become apparent. Thus, 2604 

the vast majority of RCTs did not assess, and could not capture, augmentation. The TF analyzed augmentation 2605 

incidence in the few clinical trials that did assess this outcome, but determinations were also supported by high-2606 

quality retrospective studies as well as the extensive experience of the TF members.  2607 

Prior to literature search, the TF sought to maintain broad inclusion criteria. Larger RCTs took precedence in the 2608 

evaluation process, but observational studies with as few as five subjects were included. However, many of the 2609 

RLS treatments had very small observational or even randomized samples that met inclusion criteria but provided 2610 

insufficient data for any recommendations. Other treatments had more clinical evidence, but the TF could not 2611 

make any recommendation based on the available research and instead gave “no recommendation,” signifying the 2612 

need and encouragement for further research on these approaches. The lack of recommendation for or against 2613 

these treatments should not be a barrier to use, when clinically indicated, nor should it be an obstacle to further 2614 

research regarding their harms and benefits. 2615 

The systematic review includes information on periodic limb movements in sleep (PLMS), though these did not 2616 

contribute to our clinical recommendations in the clinical practice guidelines. Currently, the index of PLMS 2617 
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(PLMI) measured in polysomnography has no clear utility in the evaluation of RLS disease severity, as the two 2618 

are poorly correlated both cross-sectionally and as changed with treatment. However, in the future, research may 2619 

demonstrate that PLMI is relevant in this condition in either short- or long-term outcomes.  2620 

There were very few studies that met inclusion criteria for the treatment of PLMD in adults, and none in children, 2621 

and no new treatment studies were identified since the last systematic review. PLMD cannot be diagnosed unless 2622 

RLS, REM sleep behavior disorder, untreated OSA, and narcolepsy are excluded in the patient.  This sets a high 2623 

standard for PLMD diagnosis, which makes research in this area difficult.  2624 

Within the broad category of special populations of adults with RLS, most studies meeting inclusion were in 2625 

adults with RLS and comorbid chronic kidney disease/end-stage renal disease. There were no studies found for 2626 

the PICO questions of special populations of children with RLS or children with PLMD. There was very little 2627 

published on the treatment of RLS in children outside of oral iron supplementation, though this is an important 2628 

addition to the new guidelines. Though intravenous iron and many of the same medications used in adults are 2629 

employed clinically in children, currently there have been no published trials meeting inclusion criteria to be 2630 

assessed in this systematic review.  2631 

Future Directions 2632 

With widespread prescribing of dopaminergic medications over the past quarter century and a significant portion 2633 

of those with RLS now having augmentation, prospective, randomized clinical trials specific to those having RLS 2634 

with augmentation are needed. Studies assessing the relative efficacy and long-term safety of iron, alpha-2-delta 2635 

ligands, and opioids, and their ability to allow taper and discontinuation of dopaminergic agents in such patients 2636 

will be of substantial clinical value. More use of quantitative measurements of augmentation severity in such 2637 

treatment trials would be particularly helpful aside from the gold-standard measurements of RLS disease severity. 2638 

Very few clinical trials were identified in this systematic review for pediatric and special populations with RLS, 2639 

highlighting the need for future studies to focus on identifying the underlying causes of pediatric RLS and 2640 

developing targeted treatments that address these causes.   Equally, patients with RLS comorbid with other 2641 

medical conditions may provide challenges for our existing clinical trial protocols and efficacy outcomes.   For 2642 

instance, patients with Parkinson’s Disease and RLS may already be taking dopaminergic agents and trials of add-2643 

on therapy may be appropriate.  Further, in this population, assessment of an intervention’s effect on the 2644 

underlying movement disorder may be appropriate.  Similarly, treatment studies with pregnant women may want 2645 

to include outcomes for the pregnancy and the fetus.  Beyond special populations, sub-typing of RLS, for instance 2646 

those with a “painful” variant of RLS, with linkage to specific genetic polymorphisms, may provide more 2647 

personalized treatments.   2648 

Given the complexities in the diagnosis of PLMD, in order for high level research to be conducted on this 2649 

disorder, it is critical to lay forth specific criteria for the evaluation and diagnosis of PLMD. Currently these 2650 

research criteria for PLMD are being developed by a task force commissioned by the International RLS Study 2651 

Group.  These consensus criteria will standardize assessment for a disorder in which diagnosis has historically 2652 

been challenged by numerous clinical confounders. The introduction of these criteria will allow studies to be 2653 

conducted to outline prevalence of PLMD and then beyond these studies to assess efficacy of different treatments 2654 

of PLMD. 2655 
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RLS is a clinical diagnosis, and its severity is assessed clinically.  However, objective tests would be welcome in 2656 

sub-typing RLS, in complementing RLS severity scales, and for assessing changes with treatment. Currently, 2657 

there is ongoing research with imaging in RLS including the assessment of iron in the central nervous system, but 2658 

other diagnostic techniques that may correlate with symptoms are needed as well. Further development in 2659 

interpreting and employing limb movement analysis could also fill the void in objective assessment. The single 2660 

night PLMI measured by polysomnography is presently lacking in utility, but devices capable of longitudinal 2661 

nightly measurement of sleep-related limb movements may be coming and may provide better clinical relevance.  2662 

Lastly, as RLS severity instruments are entirely obtained through self-report, it is essential that non-2663 

pharmacological treatment trials incorporate adequate masking, particularly for devices and procedures, where 2664 

strong placebo effects are present. 2665 

Forty years ago, RLS was generally unknown to the medical community. The dramatic acute efficacy and associated 2666 

FDA approvals of the dopaminergic agents increased awareness of RLS within both the public and medical 2667 

community. Consequently, there was an initial surge of enthusiasm and satisfaction about RLS treatment.  2668 

Subsequently, the discovery of clear genetic associations from large GWAS and demonstrations of brain iron 2669 

deficiency (and the efficacy of iron treatments) led to optimism about progress into further translation of RLS 2670 

physiology into clinical practice. However, the increasing incidence of dopaminergically-mediated iatrogenic 2671 

worsening of RLS symptoms has led to a new surge of severely affected RLS patients whose treatment is now more 2672 

complex and pressing.  Education, such as this systematic review, about treatment options is now particularly 2673 

important given that most clinicians continue to prescribe dopaminergic agents as first-line treatment for RLS. This 2674 

systematic review looks back at the last forty years with some pride at our progress, some disappointment at our 2675 

naivete, but some optimism that continued research will translate into better treatments for RLS in the future.  2676 
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