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DISCLAIMER/INSTRUCTIONS FOR USE

This policy contains information which is clinical in nature. The policy is not medical advice. The
information in this policy is used by Wellmark to make determinations whether medical treatment
is covered under the terms of a Wellmark member's health benefit plan. Physicians and other
health care providers are responsible for medical advice and treatment. If you have specific health
care needs, you should consult an appropriate health care professional. If you would like to
request an accessible version of this document, please contact customer service at 800-524-9242.

Benefit determinations are based on the applicable contract language in effect at the time the
services were rendered. Exclusions, limitations, or exceptions may apply. Benefits may vary
based on contract, and individual member benefits must be verified. Wellmark determines medical
necessity only if the benefit exists and no contract exclusions are applicable. This medical policy
may not apply to FEP. Benefits are determined by the Federal Employee Program.

This Medical Policy document describes the status of medical technology at the time the
document was developed. Since that time, new technology may have emerged, or new medical
literature may have been published. This Medical Policy will be reviewed regularly and updated as
scientific and medical literature becomes available; therefore, policies are subject to change
without notice.

Related Policies:
e 01.01.31 Functional Electrical Stimulation and Neuromuscular Electrical Stimulation
e 07.01.78 Implantable Peripheral Nerve Stimulation and Restorative Neurostimulation for the
Treatment of Chronic Pain
e 08.01.37 External Upper Limb Stimulation for the Treatment of Tremors

Summary

Description

Tonic motor activation (TOMAC) is a peroneal nerve stimulation device that uses electrodes worn on the
lower legs to deliver bilateral high-frequency electrical stimulation to the common peroneal nerves located
near the fibula in the lower legs. This stimulation is proposed to activate the tibialis anterior muscle,
producing sustained, low-level muscle contractions that mimic the effects of voluntary leg movements like
walking or stretching, which are activities known to relieve restless legs syndrome RLS symptoms.
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Summary of Evidence

For individuals with restless legs syndrome (RLS) who are refractory to medication who receive tonic
motor activation (TOMAC), the evidence includes randomized controlled trials (RCTs), nonrandomized
studies, and a systematic review and meta-analysis. Relevant outcomes are changes in symptoms,
functional outcomes, quality of life, and medication use. The pivotal RCT showed a higher Clinical Global
Impression of Improvement (CGI-I) responder rate in the TOMAC group compared to the control group
(45% vs. 16%; difference: 28%). They also showed greater reductions in International RLS Study Group
Rating Scale (IRLS) scores in the TOMAC group compared to the sham group (-7.2 vs. -3.8). The meta-
analysis, which includes the RCT results comparing TOMAC to sham controls, showed significantly
reduced IRLS scores (mean difference: -3.66), improved Patient Global Impression of Improvement (PGI-
I) response (risk ratio: 3.16), and enhanced sleep quality (MOS-I mean difference: -9.28; MOS-Il mean
difference: -10.06). Across studies, adverse events were mild with no serious device-related events
reported. Limitations included underpowered sample sizes, short study durations, potential loss of
blinding due to perceived treatment, a lack of long-term randomized data, and risk of bias from patient-
reported outcomes. Sufficiently powered RCTs, with long-term follow-up to investigate safety and
durability, are needed to further evaluate the net health outcomes. The evidence is insufficient to
determine that the technology results in an improvement in the net health outcome.

Additional Information
Not applicable.

OBJECTIVE

The objective of this evidence review is to determine whether the use of tonic motor activation improves
the net health outcome in individuals with restless legs syndrome who are refractory to medication.

PRIOR APPROVAL
Not applicable.

POLICY

Tonic motor activation as a treatment for restless legs syndrome refractory to medication is
considered investigational because the evidence is insufficient to determine the technology results in an
improvement in the net health outcomes.

POLICY GUIDELINES
Coding

See the Codes table for details.

BACKGROUND

Restless Legs Syndrome

Restless legs syndrome (RLS) is a neurological condition characterized by an uncontrollable urge to
move the legs, often accompanied by uncomfortable sensations. These symptoms typically worsen during
periods of rest or inactivity, especially in the evening or at night, and are temporarily relieved by
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movement. RLS is frequently associated with sleep disturbances and periodic limb movements during
sleep (PLMS), which can further impair rest and daytime functioning. When PLMS occurs without RLS or
other related disorders, it is classified as periodic limb movement disorder (PLMD). Treatment for RLS
generally involves pharmacologic therapy, with options including alpha-2-delta calcium channel ligands,
dopaminergic agents, opioids, and benzodiazepines. Therapy is tailored based on symptom severity,
patient age, comorbidities, and individual preferences, aiming to improve sleep quality and overall life
functioning. Dopaminergic therapies have a known risk of augmentation.

For individuals with refractory RLS, where symptoms persist despite first-line treatments like
gabapentinoids, alternative strategies are considered. These include combination pharmacotherapy using
different drug classes, low-dose opioids, and a thorough review of iron levels, potential exacerbating
substances, behavioral interventions, and bilateral peroneal nerve stimulation.

Tonic Motor Activation

Tonic motor activation (TOMAC), also known as bilateral peroneal nerve stimulation, is proposed to work
by delivering bilateral high-frequency electrical stimulation to the common peroneal nerves located near
the fibula in the lower legs. This stimulation activates the tibialis anterior muscle, producing sustained,
low-level muscle contractions that mimic the effects of voluntary leg movements like walking or stretching,
which are activities known to relieve RLS symptoms.

The proposed biological mechanism involves afferent feedback. The stimulation sends signals back to the
central nervous system, which may help suppress the abnormal sensory signals that drive the urge to
move the legs. By activating the same circuits used during natural movement, TOMAC may modulate
spinal and supraspinal pathways involved in RLS pathophysiology.

TOMAC differs from transcutaneous electrical nerve stimulation (TENS) devices. TOMAC targets the
common peroneal nerve with a goal of tonic activation of motor pathways to mimic movement with high-
frequency, sustained, bilateral stimulation. TENS targets superficial sensory nerves often with the goal of
pain relief by administering pulsed, often intermittent, stimulation.

Clinical Pathway

TOMAC is not a first-line therapy for RLS. It is indicated for moderate-to-severe primary RLS that is
refractory to pharmacologic treatment. First-line therapies include, iron supplementation, gabapentinoids,
lifestyle modifications (e.g., regular moderate exercise, sleep habits, etc.).

Regulatory Status

The NTX100 Tonic Motor Activation (TOMAC) System (Noctrix Health, Inc; Pleasanton, CA) received De
Novo classification (DEN220059; Product Code: QWD) from the FDA for its intended use "to reduce
symptoms of primary moderate-severe Restless Legs Syndrome (RLS) and to improve sleep quality in
adults refractory to medication.

RATIONALE

This evidence review was created in April 2026 and has been updated regularly with searches of the
PubMed database. The most recent literature update was performed through April 2026.
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Evidence reviews assess the clinical evidence to determine whether the use of technology improves the
net health outcome. Broadly defined, health outcomes are length of life, quality of life, and ability to
function, including benefits and harms. Every clinical condition has specific outcomes that are important
to patients and managing the course of that condition. Validated outcome measures are necessary to
ascertain whether a condition improves or worsens; and whether the magnitude of that change is
clinically significant. The net health outcome is a balance of benefits and harms.

To assess whether the evidence is sufficient to draw conclusions about the net health outcome of
technology, 2 domains are examined: the relevance, and quality and credibility. To be relevant, studies
must represent 1 or more intended clinical use of the technology in the intended population and compare
an effective and appropriate alternative at a comparable intensity. For some conditions, the alternative will
be supportive care or surveillance. The quality and credibility of the evidence depend on study design and
conduct, minimizing bias and confounding that can generate incorrect findings. The randomized
controlled trial (RCT) is preferred to assess efficacy; however, in some circumstances, nonrandomized
studies may be adequate. RCTs are rarely large enough or long enough to capture less common adverse
events and long-term effects. Other types of studies can be used for these purposes and to assess
generalizability to broader clinical populations and settings of clinical practice.

Tonic Motor Activation in Individuals with Restless Legs Syndrome Refractory to
Medication

Clinical Context and Test/Therapy Purpose

The purpose of tonic motor activation (TOMAC) in individuals who have restless legs syndrome (RLS) is
to provide a treatment option for those who are refractory to medication.

The following PICO was used to select literature to inform this review.

Populations

The relevant population of interest are individuals with RLS who are refractory to medication.

Interventions

The therapy being considered is TOMAC. TOMAC, also known as bilateral peroneal nerve stimulation, is
proposed to work by delivering bilateral high-frequency electrical stimulation to the common peroneal
nerves located near the fibula in the lower legs. This stimulation activates the tibialis anterior muscle,
producing sustained, low-level muscle contractions that mimic the effects of voluntary leg movements like
walking or stretching, which are activities known to relieve RLS symptoms.

Comparators

The following therapies are currently being used to treat RLS: iron supplementation, gabapentinoids, and
lifestyle modifications (eg, exercise, sleep hygiene, cognitive behavioral therapy, etc.).
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Outcomes

The general outcomes of interest are symptom relief, functional outcomes, quality of life, and medication
use. Relevant health outcome measures are summarized in Table 1.

Follow-up of at least 6 months is recommended to monitor outcomes.

Study Selection Criteria

Methodologically credible studies were selected using the following principles:

e To assess efficacy outcomes, comparative controlled prospective trials were sought, with a
preference for RCTs;

¢ In the absence of such trials, comparative observational studies were sought, with a preference
for prospective studies.

o To assess long-term outcomes and adverse events, single-arm studies that capture longer
periods of follow-up and/or larger populations were sought.

e Consistent with a 'best available evidence approach,’ within each category of study design,
studies with larger sample sizes and longer durations were sought.

e Studies with duplicative or overlapping populations were excluded.

Review of Evidence

Systematic Review and Meta-Analyses

Two systematic reviews and meta-analyses have been published evaluating the efficacy and safety of
TOMAC for RLS. Winkleman et al (2025) only included 2 of the available RCTs and will not be further
discussed in this review.

Mohamed et al (2025) conducted a systematic review and meta-analysis evaluating the efficacy and
safety of TOMAC for moderate-to-severe RLS. Three RCTs and an open-label extension study (N=320)
were included, with primary outcomes being changes in International IRLS scores, PGI-I responder rates,
and sleep quality indices (MOS-I, MOS-II). TOMAC significantly reduced IRLS scores compared to sham
(mean difference [MD]: -3.66; 95% ClI: -5.07 to -2.25; p<.00001), improved PGI-I response (risk ratio [RR]:
3.16; 95% CI: 1.35 to 7.37; p=.008), and enhanced sleep quality (MOS-I MD: -9.28; p <.00001; MOS-II
MD: -10.06; p <.00001). Adverse events were more frequent with TOMAC (RR: 1.68; p=.004) but were
mild and self-limiting, with no severe or device-related discontinuations. Limitations include the small
number of RCTs with underpowered samples sizes, inclusion of medication-naive individuals in the
overall analysis, short follow-up durations, and limited data on long-term safety.

An overview of included trials and characteristics of the systematic review and meta-analysis are
summarized in Tables 1 and 2. Results of the systematic review and meta-analysis are summarized in
Table 3.

Table 1. Comparison of Trials Included in Systematic Reviews and Meta-Analyses
Study Mohamed (2025)

Singh (2024) ®
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Study

Bogan (2023)

Roy (2023)

Buchfuhrer (2021)

Table 2. Systematic Reviews and Meta-Analyses Characteristics

Study

Mohamed
(2025)

Dates

2021-
2024

Mohamed (2025)

Trials Participants
4 Adult with moderate- | 320 (39-
to-severe RLS 133)

RCT: randomized controlled trial; RLS: restless legs syndrome.

N (Range) Design

Table 3. Systematic Reviews and Meta-Analyses Results

Study

Mohamed
(2025)

Overall

Pooled
effect (95%
Cl)

p-value
I (P)

Medication
Refractory

Pooled
effect (95%
Cl)

p-value
I (P)

IRLS Mean
Difference
(Change
from
Baseline)

N=250

-3.66 (-5.07
to -2.25)

<.00001
0% (.83)
N=198

-4.50 (-7.57
to -1.46)

.008
0% (.95)

CGl- MOS-I Mean

IIPGI-I Difference

Risk (Change

Ratio from
Baseline)

N=178 N=178

3.16 -9.28 (-13.43

(1.35t0  [t0-5.13)

7.37)

.004 <.00001

20% (.26) | 0% (.85)
N=158

2.72
(1.58 to
4.70)

.0003
0% (.64)

MOS-Il Mean |Any AE

Difference
(Change
from
Baseline)

N=178

-10.06 (-14.17

to -5.94)

<.00001
0% (.81)

RCTs and open-
label extension

Device-
Related
AE Risk
Ratio

N=250

1.90 (1.22
t0 2.94)

.004
0% (.66)

Duration

2to 24
weeks

Grade 1
AE Risk
Ratio

N=250

1.7 (1.17
to 2.46)

.005
0% (.51)

AE: adverse event; CGI-I: Clinician Global Impression of Improvement; IRLS: International Restless Legs Syndrome Score; MOS: Medical

Outcomes Study; PGI-I: Patient Global Impression of Improvement; RLS: restless legs syndrome.

Randomized Controlled Trial

The pivotal trial, published by Bogan et al (2023), was a multicenter, randomized, double-blind, sham-
controlled clinical trial (RESTFUL Study) evaluating the efficacy and safety of TOMAC for treating
medication-refractory RLS (N=133). Adults with moderate-to-severe primary RLS unresponsive to
standard medications were randomized 1:1 to receive either active TOMAC or sham treatment for 4
weeks (stage 1), followed by 4 weeks of open-label active TOMAC for all participants (stage 2). The
primary endpoint, the Clinical Global Impression of Improvement (CGl-I) responder rate, was significantly
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higher in the TOMAC group compared to the sham group (45% vs. 16%; difference: 28%; 95% CI: 14% to
43%; p=.00011). Secondary endpoints showed greater reductions in International RLS Study Group
Rating Scale (IRLS) scores in the TOMAC group compared to the sham group (-7.2 vs. -3.8; p=.00093).
No serious device-related adverse events occurred. Mild discomfort and site irritation were the most
common side effects, both resolving quickly and decreasing over time. Limitations included some loss of
blinding due to perceived treatment, short study duration, and lack of medication washout.

Singh et al (2024) conducted a multicenter, randomized, participant-blinded, sham-controlled clinical trial
evaluating the efficacy and safety of TOMAC for treating moderate-to-severe RLS in both medication-
naive and medication-refractory adults (N=45). Participants were randomized 1:1 to receive either
TOMAC or sham treatment over two weeks, with self-administered 30-minute sessions during
symptomatic periods. The primary outcome was the change in IRLS score, and secondary outcomes
included the Patient Global Impression of Improvement (PGI-I) and sleep quality indices (MOS-I and
MOS-II). TOMAC significantly reduced IRLS scores compared to sham (-6.59 vs. -2.17; p=.004) (mean
difference = 4.42; 95% CI: 1.57 to 7.26; p=.0040), with similar effect sizes in both medication-naive and
refractory subgroups. PGI-I responder rates were notably higher in the TOMAC group (36% vs. 4%;
p=.0073). The device was well tolerated, with no serious adverse events; mild discomfort and site
irritation were the most common issues. Limitations included the short treatment duration and
underpowered sample.

Buchfuhrer et al (2021) conducted a randomized, participant-blinded, crossover trial investigating the
efficacy and safety of TOMAC as a treatment for moderate-to-severe RLS (N=43). Participants self-
administered both TOMAC and sham treatments nightly for 14 days each, in randomized order. The
TOMAC device delivered 30-minute electrical stimulation sessions to the common peroneal nerve via
wearable units. The primary outcome was change in the IRLS, with secondary outcomes including the
CGl-I scale and numerical rating scales (NRS) for symptom severity. TOMAC significantly reduced IRLS
scores by 6.81 points versus 3.38 for sham (p<.01), and yielded a 66% CGI-I responder rate compared to
17% for sham (p<.01). No moderate or serious device-related adverse events were reported; mild events
included transient discomfort and skin irritation. Limitations included potential unblinding due to
paresthesia, short treatment duration, and underpowered sample.

A summary of study characteristics and key results are presented in Tables 4 and 5. Study relevance and
design and conduct limitations are summarized in Table 5 and 6.

Table 4. Summary of Key Randomized Controlled Trials Characteristics

Study; Trial | Countries Sites Dates Participants Interventions
TOMAC Sham
Bogan us 7 2021- Individuals with N=68 N=65
(2023) 2022 medication-
RESTFUL refractory
Study moderate-to-severe
primary RLS
Singh (2024) ' US 3 2022- Adults with primary | N=22 N=23
2023 moderate-to-severe | (medication- (medication-
RLS refractory, n=12; | refractory, n=13;
medication-naive, | medication-
n=10) naive, n=10)
Buchfuhrer |US 3 NR Adults with N=21 N=18
(2021) moderate-to-severe
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primary RLS
(IRLS = 15)

IRLS: International Restless Legs Syndrome Score; NR: not reported; RLS: restless legs syndrome; TOMAC: tonic motor activation.

Table 5. Summary of Key Randomized Controlled Trials Results

Study IRLS Score Change CGI-l/PGI-l, %
Bogan (2023); RESTFUL

Study

TOMAC (N=68) -7.2 45
Sham (N=65) -3.8 16
p-value .00093 .00011
Singh (2024)

TOMAC (N=22) -6.59 36
Sham (N=23) -217 4
p-value .004 .0073
Buchfuhrer (2021)

TOMAC (N=21) -6.81 66
Sham (N=18) -3.38 17
p-value <.01 <.01

CGl-I: Clinician Global Impression of Improvement; IRLS: International Restless Legs Syndrome Score; PGI-I: Patient Global Impression of
Improvement.

Table 6. Study Relevance Limitations

Study Population® Intervention® | Comparator® | Outcomes® Duration of
Follow-up®
Bogan (2023); 7. No 1. Not sufficient
RESTFUL Study medication duration for
washout benefit
Singh (2024) 3. Medication-naive 1. Not sufficient
patients were duration for
included benefit
Buchfuhrer 3. Medication-naive 1. Not sufficient
(2021) patients were duration for
included benefit

The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps assessment.

@ Population key: 1. Intended use population unclear; 2. Study population is unclear; 3. Study population not representative of intended use;
4, Enrolled populations do not reflect relevant diversity; 5. Other.

b Intervention key: 1. Not clearly defined; 2. Version used unclear; 3. Delivery not similar intensity as comparator; 4. Not the intervention of
interest (e.g., proposed as an adjunct but not tested as such); 5: Other.

¢ Comparator key: 1. Not clearly defined; 2. Not standard or optimal; 3. Delivery not similar intensity as intervention; 4. Not delivered
effectively; 5. Other.

9 Outcomes key: 1. Key health outcomes not addressed; 2. Physiologic measures, not validated surrogates; 3. Incomplete reporting of
harms; 4. Not establish and validated measurements; 5. Clinically significant difference not prespecified; 6. Clinically significant difference not
supported; 7. Other.

¢ Follow-Up key: 1. Not sufficient duration for benefit; 2. Not sufficient duration for harms; 3. Other.
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Table 7. Study Design and Conduct Limitations

Study Allocation?  Blinding® |Selective | Data Power® Statisticalf
Reporting®  Completeness®
Bogan (2023); 4. Some 3.
RESTFUL Study loss of Confidence
blinding intervals
due to only
perceived reported for
treatment between
group
differences
Singh (2024) 1. Power 3

calculations | Confidence
not reported | intervals

only
reported for
between
group
differences
Buchfuhrer 4. Some 6. Modified ITT |1. Power 3.
(2021)[Buchfuhrer loss of used calculations | Confidence
MJ, Baker FC, blinding not reported | intervals not
Singh H, et al. due to reported
Noninvasi.... 7(8): perceived
1685-1694. PMID treatment
33949942]

CGl-I: Clinician Global Impression of Improvement; ITT: intent to treat.

The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps assessment.

a Allocation key: 1. Participants not randomly allocated; 2. Allocation not concealed; 3. Allocation concealment unclear; 4. Inadequate control
for selection bias; 5. Other.

b Blinding key: 1. Participants or study staff not blinded; 2. Outcome assessors not blinded; 3. Outcome assessed by treating physician; 4.
Other.

¢ Selective Reporting key: 1. Not registered; 2. Evidence of selective reporting; 3. Evidence of selective publication; 4. Other.

dData Completeness key: 1. High loss to follow-up or missing data; 2. Inadequate handling of missing data; 3. High number of crossovers; 4.
Inadequate handling of crossovers; 5. Inappropriate exclusions; 6. Not intent to treat analysis (per protocol for noninferiority trials); 7. Other.
¢ Power key: 1. Power calculations not reported; 2. Power not calculated for primary outcome; 3. Power not based on clinically important
difference; 4. Other.

f Statistical key: 1. Analysis is not appropriate for outcome type: (a) continuous; (b) binary; (c) time to event; 2. Analysis is not appropriate for
multiple observations per patient; 3. Confidence intervals and/or p values not reported; 4. Comparative treatment effects not calculated; 5.
Other.

Section Summary: Tonic Motor Activation in Individuals with Restless Legs Syndrome
Refractory to Medication

The evidence includes randomized controlled trials (RCTs), nonrandomized studies, and a systematic
review and meta-analysis. Relevant outcomes are changes in symptoms, functional outcomes, quality of
life, and medication use. The pivotal RCT showed a higher Clinical Global Impression of Improvement
(CGlI-I) responder rate in the TOMAC group compared to the control group (45% vs. 16%; difference:
28%). They also showed greater reductions in International RLS Study Group Rating Scale (IRLS) scores
in the TOMAC group compared to the sham group (-7.2 vs. -3.8). The meta-analysis, which includes the
RCT results comparing TOMAC to sham controls, showed significantly reduced IRLS scores (mean
difference: -3.66), improved Patient Global Impression of Improvement (PGI-I) response (risk ratio: 3.16),
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and enhanced sleep quality (MOS-I mean difference: -9.28; MOS-Il mean difference: -10.06). Across
studies, adverse events were mild with no serious device-related events reported. Limitations included
underpowered sample sizes, short study durations, potential loss of blinding due to perceived treatment,
a lack of long-term randomized data, and risk of bias from patient-reported outcomes. Sufficiently
powered RCTs, with long-term follow-up to investigate safety and durability, are needed to further
evaluate the net health outcomes.

SUPPLEMENTAL INFORMATION

The purpose of the following information is to provide reference material. Inclusion does not imply
endorsement or alignment with the evidence review conclusions.

Clinical Input From Physician Specialty Societies and Academic Medical Centers

While the various physician specialty societies and academic medical centers may collaborate with and
make recommendations during this process, through the provision of appropriate reviewers, input
received does not represent an endorsement or position statement by the physician specialty societies or
academic medical centers, unless otherwise noted.

Practice Guidelines and Position Statements

Guidelines or position statements will be considered for inclusion in ‘Supplemental Information' if they
were issued by, or jointly by, a US professional society, an international society with US representation, or
National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines that are
informed by a systematic review, include strength of evidence ratings, and include a description of
management of conflict of interest.

American Academy of Sleep Medicine

In 2025, the American Academy of Sleep Medicine (AASM) published clinical practice guidelines on the
treatment of RLS and periodic limb movement disorder. The AASM gave a conditional recommendation
with moderate certainty of evidence for the use of bilateral high-frequency peroneal nerve stimulation over
no peroneal nerve stimulation in adults with RLS.

Ongoing and Unpublished Clinical Trials
Some currently ongoing and unpublished trials that might influence this review can be located at
clinicaltrials.gov.
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CODES

To report provider services, use appropriate CPT codes, HCPCS codes, Revenue codes, and/or ICD
diagnosis codes.

Codes Number Description
CPT
HCPCS
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A4544 Electrode for external lower extremity nerve stimulator for restless legs
syndrome [TOMAC (tonic motor activation) system]

EQ0743 External lower extremity nerve stimulator for restless legs syndrome, each
[TOMAC (tonic motor activation) system]

Type of Service DME/Supplies

Place of Service Outpatient

POLICY HISTORY
Date Reason Action
April 2026 New Policy New Policy Created

New information or technology that would be relevant for Wellmark to consider when this policy is next
reviewed may be submitted to:

Wellmark Blue Cross and Blue Shield
Medical Policy Analyst

PO Box 9232

Des Moines, |A 50306-9232

*CPT® is a registered trademark of the American Medical Association.
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