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Description/Background

The Monarch® external trigeminal nerve stimulation (e€TNS) system is a non-invasive nerve
stimulation device indicated for the treatment of attention-deficit/hyperactivity disorder (ADHD)
in children aged 7 to 12 years who are not currently taking prescription ADHD medications.
Monarch® eTNS System is based on a purported mechanism of action that the trigeminal nerve
stimulates brain areas thought to be involved in ADHD. Although the exact mechanism of action
is not known, neuroimaging studies have shown that eTNS increases activity in the brain
regions that are known to be important in regulating attention, emotion, and behavior. The
eTNS system consists of a rechargeable, battery-operated external pulse generator which is
connected to a single-use, self-adhesive conductive patch which is applied to the forehead just
above the eyebrow. Bilateral high frequency nerve stimulation is delivered to the V1 branch of
the trigeminal nerve. The V1 branch of the trigeminal nerve carries sensory nerves from the
skin of the forehead to the brain. The device was designed to be used in the home at night
while the child is sleeping, allowing the supervising caregiver to adjust the level of stimulation
delivered by the external pulse generator. The most common side effects of eTNS use includes
drowsiness or trouble sleeping, increase in appetite, teeth clenching, headache, and fatigue.

Regulatory Status

NeuroSigma, Inc., Los Angeles, CA, was granted FDA De Novo approval (2019) for the
Monarch eTNS System. The external trigeminal nerve stimulation system is indicated “for
treatment of pediatric attention deficit hyperactivity disorder as a monotherapy in patients ages
7 through 12 years old who are not currently taking prescription ADHD medications. The
device is used for patient treatment by prescription only and is intended to be used in the home
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under the supervision of a caregiver during periods of sleep”. The device generates a low-level
electrical pulse and connects via a wire to a small patch that adheres to a patient's forehead,
just above the eyebrow. The approval summary states that the long-term effects of the device
are unknown and that the device is contraindicated in patients with an implanted cardiac
and/or neurostimulation system or implanted metallic or electronic device in their head.

FDA product code: QGL

Medical Policy Statement

External trigeminal nerve stimulation (e TNS) for the management of attention deficit
hyperactivity disorder is considered investigational (e.g., Monarch® eTNS System). There is
insufficient evidence in the peer-reviewed medical literature to determine the effects of the
technology on health outcomes.

Inclusionary and Exclusionary Guidelines

N/A

CPT/HCPCS Level II Codes (Note: The inclusion of a code in this list is not a guarantee of
coverage. Please refer to the medical policy statement to determine the status of a given procedure.)

Established codes:
N/A

Other codes (investigational, not medically necessary, etc.):
A4541 E0733

Note: Individual policy criteria determine the coverage status of the CPT/HCPCS code(s) on this
policy. Codes listed in this policy may have different coverage positions (such as established or
experimental/investigational) in other medical policies.

Rationale

Attention-deficit/hyperactivity disorder (ADHD) is one of the most common childhood-onset
neurobehavioral psychiatric disorders, affecting 5% or more of children, according to the
Centers for Disease Control and Prevention (CDC). National survey data from 2016 indicate
that 9.8% of children, 3-17 years of age, living in the U.S. have been diagnosed with ADHD.
Among children and adolescents with a current ADHD diagnosis, 62% were taking medication
for the disorder. Current care options for ADHD include medication, psychotherapy, education
or training, or a combination of treatments. Pharmacological treatment for ADHD is the single
most effective treatment for reducing symptoms of ADHD. Visser (2014) indicates that
pharmacological treatment for ADHD is the single most effective treatment for reducing
symptoms of ADHD.



Two studies by McGough et al (2015 & 2019) assessed the efficacy and safety of trigeminal
nerve stimulation (TNS) using the Monarch eTNS System™ . McGough et al (2015) examined
participants (n=24) ages 7—14 with ADHD who were enrolled in an 8-week open trial. TNS was
administered nightly during sleep, and recipients were assessed weekly with parent- and
physician-completed measures of ADHD symptoms and executive functioning as well as
measures of treatment compliance, adverse events, and side effects. Computerized tests of
cognitive functioning were administered at baseline, 4- and 8 weeks. Authors concluded that
TNS for the treatment of ADHD merited further investigation for evaluation of the time to onset
for TNS response, durability of treatment effects following TNS discontinuation, and to provide
a blind sham treatment comparative study. Some authors noted conflicts of interest with
NeuroSigma.

McGough et al 2019 reported on a double-blind, sham-controlled study of pediatric individuals
with ADHD. Sixty-two children (8 to 12 years) diagnosed with ADHD with full-scale 1Q = 85 and
Kiddie Schedule for Affective Disorders and Schizophrenia were randomized to receive either
active (n=32) or sham (n=30) TNS, with bilateral stimulation of the V1 branch of the trigeminal
nerve for 8 hours per night for 4 weeks, followed by 1-week without intervention. Clinical
assessments included weekly clinician-administered ADHD Rating and Clinical Global
Impression (CGl) scales, and qEEG at baseline and week 4. The primary outcome measure
was the clinician completed ADHD Rating Scale total score. Results revealed that ADHD-
Rating Scale totals showed significant group-by-time interactions, demonstrating a differential
treatment effect (F=8.12, df=1/228, p=.005). The CGl-Improvement scale favored active
treatment over sham (p=.003). Quantitative EEG readings were obtained in both groups but
there were no participant specific correlations to other outcomes. No serious adverse events
were observed in either group, nor did any individual withdraw from the study due to adverse
events. Significant increases in weight and pulse were seen with active TNS over the trial
period. No differences were noted between active and sham TNS with regard to blood
pressure. Limitations include sample size, short duration of treatment and follow-up, and lack
of comparison to standard of care.

Wong et al (2019) investigated the effectiveness of TNS on individuals with ADHD and
reported on the 2 studies listed above. Authors concluded that more studies with larger sample
sizes to confirm any positive findings are needed, as well to assess the safety and compliance
of individuals for this method of treatment.

Summary of Evidence

For individuals with ADHD who receive TNS, the evidence is limited. Relevant outcomes are
symptoms, functional outcomes, QOL, and medication use. Results of the RCTs concluded
that TNS is an effective and safe treatment option for pediatric patients with ADHD. However,
the studies included small patient samples, was of short duration and did not compare TNS to
the current standard of care. Large, long term, blinded studies comparing TNS to the standard
therapy for ADHD are needed. There are no guidelines which support the use of TNS for
ADHD. The evidence is insufficient to determine that the technology results in an improvement
in the net health outcome.



Supplemental Information

American Academy of Pediatrics (AAP)

The AAP updated its clinical practice guideline (2019) for the diagnosis, evaluation, and
treatment of ADHD in children and adolescents. The revised guideline states that external
trigeminal nerve stimulation (eTNS) “cannot be recommended as a treatment for ADHD”
because supporting evidence is “sparse and in no way approaches the robust strength of
evidence documented for established medication and behavioral treatments for ADHD.” The
AAP indicates that considerably more extensive studies on the efficacy and safety of eTNS are
needed.

National Institute for Health and Care Excellence

The NICE (2018) published a guideline on the diagnosis and management of ADHD. It
includes recommendations for behavioral therapy and pharmacotherapy but does not address
eTNS.

Government Regulations
National:
No determination noted for the use of TNS for ADHD.

Local:
No determination noted for the use of TNS for ADHD.

(The above Medicare information is current as of the review date for this policy. However, the coverage issues
and policies maintained by the Centers for Medicare & Medicare Services [CMS, formerly HCFA] are updated
and/or revised periodically. Therefore, the most current CMS information may not be contained in this
document. For the most current information, the reader should contact an official Medicare source.)

Related Policies

N/A
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BLUE CARE NETWORK BENEFIT COVERAGE
PoLicy: TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION FOR THE
MANAGEMENT OF ATTENTION DEFICIT HYPERACTIVITY DISORDER

Coverage Determination:

Commercial HMO
(includes Self-Funded
groups unless otherwise
specified)

Not covered

BCNA (Medicare
Advantage)

Refer to the Medicare information under the Government
Regulations section of this policy.

BCN65 (Medicare
Complementary)

Coinsurance covered if primary Medicare covers the
service.

. Administrative Guidelines:

« The member's contract must be active at the time the service is rendered.

« Coverage is based on each member’s certificate and is not guaranteed. Please
consult the individual member’s certificate for details. Additional information regarding
coverage or benefits may also be obtained through customer or provider inquiry

services at BCN.

e The service must be authorized by the member's PCP except for Self-Referral Option
(SRO) members seeking Tier 2 coverage.

« Services must be performed by a BCN-contracted provider, if available, except for
Self-Referral Option (SRO) members seeking Tier 2 coverage.

« Payment is based on BCN payment rules, individual certificate and certificate riders.

« Appropriate copayments will apply. Refer to certificate and applicable riders for

detailed information.

e« CPT - HCPCS codes are used for descriptive purposes only and are not a guarantee

of coverage.

o Duplicate (back-up) equipment is not a covered benefit.
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