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INSTRUCTIONS FOR USE

The following Coverage Policy applies to health benefit plans administered by Cigna Companies.
Certain Cigna Companies and/or lines of business only provide utilization review services to clients
and do not make coverage determinations. References to standard benefit plan language and
coverage determinations do not apply to those clients. Coverage Policies are intended to provide
guidance in interpreting certain standard benefit plans administered by Cigna Companies. Please
note, the terms of a customer’s particular benefit plan document [Group Service Agreement,
Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan
document] may differ significantly from the standard benefit plans upon which these Coverage
Policies are based. For example, a customer’s benefit plan document may contain a specific
exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s
benefit plan document always supersedes the information in the Coverage Policies. In the absence
of a controlling federal or state coverage mandate, benefits are ultimately determined by the
terms of the applicable benefit plan document. Coverage determinations in each specific instance
require consideration of 1) the terms of the applicable benefit plan document in effect on the date
of service; 2) any applicable laws/regulations; 3) any relevant collateral source materials including
Coverage Policies and; 4) the specific facts of the particular situation. Each coverage request
should be reviewed on its own merits. Medical directors are expected to exercise clinical judgment
where appropriate and have discretion in making individual coverage determinations. Where
coverage for care or services does not depend on specific circumstances, reimbursement will only
be provided if a requested service(s) is submitted in accordance with the relevant criteria outlined
in the applicable Coverage Policy, including covered diagnosis and/or procedure code(s).
Reimbursement is not allowed for services when billed for conditions or diagnoses that are not
covered under this Coverage Policy (see "Coding Information” below). When billing, providers
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must use the most appropriate codes as of the effective date of the submission. Claims submitted
for services that are not accompanied by covered code(s) under the applicable Coverage Policy
will be denied as not covered. Coverage Policies relate exclusively to the administration of health
benefit plans. Coverage Policies are not recommendations for treatment and should never be used
as treatment guidelines. In certain markets, delegated vendor guidelines may be used to support
medical necessity and other coverage determinations.

This Coverage Policy addresses use of an implantable vagus nerve stimulator (VNS) for the
treatment of medically intractable seizures and other indications.

Coverage Polic

Vagus nerve stimulation (VNS) with an implantable vagus nerve stimulator is
considered medically necessary for the treatment of medically intractable seizures when
there is failure, contraindication or intolerance to all suitable medical and
pharmacological management.

VNS with an implantable vagus nerve stimulator is considered not medically necessary
for any other indication, including but not limited to:

e treatment resistant depression, both unipolar and bipolar

e as an adjunct to rehabilitation therapy for chronic ischemic stroke

e autoimmune disorders (e.g., rheumatoid arthritis)

Coding Information

Notes:

1. This list of codes may not be all-inclusive since the American Medical Association (AMA)
and Centers for Medicare and Medicaid Services (CMS) code updates may occur more
frequently than policy updates.

2. Deleted codes and codes which are not effective at the time the service is rendered may
not be eligible for reimbursement.

Considered Medically Necessary when criteria in the applicable policy statements listed
above are met:

CPTO®* Description

Codes

61886 Insertion or replacement of cranial neurostimulator pulse generator or receiver,
direct or inductive coupling; with connection to 2 or more electrode arrays

64553 Percutaneous implantation of neurostimulator electrode array; cranial nerve

64568 Open implantation of cranial nerve (eg, vagus nerve) neurostimulator electrode
array and pulse generator

0908T Open implantation of integrated neurostimulation system, vagus nerve, including
analysis and programming, when performed

HCPCS Description

Codes

C1767 Generator, neurostimulator (implantable), non-rechargeable
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HCPCS

Description

Codes

C1778 Lead, neurostimulator (implantable)

C1816 Receiver and/or transmitter, neurostimulator (implantable)

C1820 Generator, neurostimulator (implantable), with rechargeable battery and
charging system

C1883 Adapter/Extension, pacing lead or neurostimulator lead (implantable)

L8679 Implantable neurostimulator, pulse generator, any type

L8680 Implantable neurostimulator electrode, each

L8682 Implantable neurostimulator radiofrequency receiver

L8683 Radiofrequency transmitter (external) for use with implantable neurostimulator
radiofrequency receiver

L8685 Implantable neurostimulator pulse generator, single array, rechargeable,
includes extension

L8686 Implantable neurostimulator pulse generator, single array, non-rechargeable,
includes extension

L8687 Implantable neurostimulator pulse generator, dual array, rechargeable, includes
extension

L8688 Implantable neurostimulator pulse generator, dual array, non-rechargeable,

includes extension

Considered Not Medically Necessary when used to report an implantable vagus nerve
stimulator for any other indication:

CPTO®* Description

Codes

61886 Insertion or replacement of cranial neurostimulator pulse generator or receiver,
direct or inductive coupling; with connection to 2 or more electrode arrays

64553 Percutaneous implantation of neurostimulator electrode array; cranial nerve

64568 Open implantation of cranial nerve (eg, vagus nerve) neurostimulator electrode
array and pulse generator

0908T Open implantation of integrated neurostimulation system, vagus nerve, including
analysis and programming, when performed

HCPCS Description

Codes

C1607 Neurostimulator, integrated (implantable), rechargeable with all implantable and
external components including charging system

C1767 Generator, neurostimulator (implantable), non-rechargeable

C1778 Lead, neurostimulator (implantable)

C1816 Receiver and/or transmitter, neurostimulator (implantable)

C1820 Generator, neurostimulator (implantable), with rechargeable battery and
charging system

C1883 Adapter/Extension, pacing lead or neurostimulator lead (implantable)

L8679 Implantable neurostimulator, pulse generator, any type

L8680 Implantable neurostimulator electrode, each

L8682 Implantable neurostimulator radiofrequency receiver

L8683 Radiofrequency transmitter (external) for use with implantable neurostimulator
radiofrequency receiver

L8685 Implantable neurostimulator pulse generator, single array, rechargeable,
includes extension
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HCPCS Description

Codes

L8686 Implantable neurostimulator pulse generator, single array, non-rechargeable,
includes extension

L8687 Implantable neurostimulator pulse generator, dual array, rechargeable, includes
extension

L8688 Implantable neurostimulator pulse generator, dual array, non-rechargeable,
includes extension

*Current Procedural Terminology (CPT®) © 2025 American Medical Association: Chicago,
IL.

General Background

The vagus nerve is the longest cranial nerve and transmits signals between the brain and multiple
organs, including the heart, lungs, digestive system, and sensory pathways from the ear and
upper body. An implantable vagus nerve stimulator (VNS) is surgically placed in the chest with a
lead wrapped around the left vagus nerve to deliver controlled electrical pulses that modulate
brain activity involved in seizures, mood regulation, and inflammatory responses. VNS was first
used to reduce the frequency and severity of refractory seizures and has been proposed for use in
numerous other indications including treatment-resistant depression, adjunctive stroke
rehabilitation, and neuromodulation of autoimmune disorders like rheumatoid arthritis. It is
recommended that the implantation procedure be performed by a licensed, trained, and
experienced neurosurgeon, general surgeon, vascular surgeon, or an ear-nose-throat surgeon.
Contraindications include prior vagotomy and exposure to therapeutic diathermy due to risks of
cardiac dysrhythmias or thermal injury to surrounding tissues. Common adverse effects include
hoarseness, voice changes, cough, tingling, and shortness of breath, while rare complications
include vocal cord paralysis, infection, left facial nerve paralysis, and Horner syndrome
(Mandalaneni & Rayi, 2023).

Seizures

A seizure is defined as a shortchange in normal brain activity and can be classified into two
groups: generalized or focal. Generalized seizures affect both sides of the brain and can manifest
as rapid blinking or staring into space (i.e., absence seizure), or crying out, loss of consciousness,
falling, and/or muscle jerks or spasms (i.e., Tonic-clonic seizure). Focal seizures, also known as
partial seizures, are localized to one area of the brain and can cause twitching or a change in taste
or smell (i.e., simple focal seizure); confusion or inability to respond (i.e., complex focal seizure);
or can start as a focal seizure originating in one part of the brain but then spread to a generalized
seizure (i.e., secondary generalized seizure). When two or more seizures have occurred, epilepsy
is diagnosed. Epilepsy can be caused by stroke, brain tumor, traumatic brain injury, or a central
nervous system infection; however, many times the cause is unknown. Pharmacotherapy is a first
line treatment for epilepsy and is effective in two out of three people. Surgery may be utilized for
focal seizures in an effort to remove the part of the brain that is causing the seizure focus. This is
most commonly utilized when the focus is located in the temporal lobe of the brain (Centers for
Disease Control and Prevention, 2020).

Epilepsy affects up to five million new individuals annually, with a global prevalence of
approximately 50 million. About one-third of people with epilepsy experience drug-resistant
epilepsy (DRE), also referred to as intractable or pharmacoresistant epilepsy, where seizures
persist despite treatment with anti-seizure medications (ASMs). The primary goal of epilepsy
management is to reduce seizure frequency, and ASMs remain the most widely used therapeutic
approach. However, individuals with DRE do not respond adequately to these medications.
Management of DRE may involve both invasive and non-invasive approaches. Surgical procedures
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such as hemispherectomy, temporal lobectomy, and corpus callosotomy are sometimes
recommended, but they are highly invasive and carry risks of complications and postoperative
deficits. In response to these challenges, neurostimulation techniques have emerged as less
invasive alternatives. The U.S. Food and Drug Administration (FDA) has approved three therapies:
vagus nerve stimulation (VNS), deep brain stimulation of the anterior nucleus of the thalamus
(ANT-DBS), and responsive neurostimulation (RNS). Among these, VNS is a recognized
neuromodulation treatment for DRE and is recommended for individuals who are not candidates
for surgery or pharmacotherapy (Muniyandi, et al., 2025).

U.S. Food and Drug Administration (FDA)

An implanted vagus nerve stimulator for epilepsy is considered a Class III device and is regulated
by the FDA via the Premarket approval (PMA) process. The device is indicated as an adjunctive
treatment to reduce the frequency of seizures in individuals aged 4 years and older (5207,
06/23/2017) who have medically refractory partial-onset seizures and have not responded
adequately to antiepileptic medications (FDA, 2025).

Device or Product Identifier Manufacturer
VNS Therapy® System P970003 LivaNova, USA,
Inc.

*FDA product codes: LY]

Note: Coverage decisions are not based solely on FDA approval. Device or product names are
provided for example purposes only. Their inclusion does not indicate endorsement or preference
for any specific brand or model. This list is not intended to reflect all available products or
technologies.

Literature Review

Evidence in the peer-reviewed scientific literature indicates that VNS may be a viable option for
reducing seizure severity and duration in individuals who remain refractory despite optimal drug
therapy or surgical intervention, as well as in those experiencing debilitating side effects from
antiepileptic medications. After VNS implantation seizure frequency is usually reduced by 50%,
which is similar to the result of many drugs but without the side effects. Most individuals are not
seizure-free after treatment with VNS. More recent studies have investigated the efficacy of VNS
as an adjunct therapy for individuals with generalized seizures and for the pediatric population.
Evidence suggests that VNS may offer significant health benefits for those experiencing
generalized seizures and children with refractory epilepsy (Muniyandi, et al., 2025; Suller, et al.,
2025; Feygina, et al., 2023; Panebianco, et al., 2022; Dibué, et al., 2021; Dibué-Adjei, et al.,
2019; Ryvlin, et al., 2014).

Professional Societies/Organizations

The American Academy of Neurology (AAN) guideline on vagus nerve stimulation (VNS) for
epilepsy states VNS may be considered for seizures in children, for Lennox-Gastaut syndrome
(LGS)-associated seizures, and for improving mood in adults with epilepsy. VNS may be
considered to have improved efficacy over time. Children should be carefully monitored for site
infection after VNS implantation (Level C). Level C is defined as possibly effective, ineffective or
harmful (or possibly useful/predictive or not useful/predictive) for the given condition in the
specified population. The authors recommendations for further research state that more
information is needed on the treatment of primary generalized epilepsy in adults and that
parameter settings (e.g., cycle time length) would potentially help with better VNS management
and use. Techniques to reduce infection risk at the VNS site in children should be developed and
further information is needed on the effects of VNS on sleep apnea (Morris, et al., 2013;
reaffirmed 2025).
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Treatment Resistant Depression

Treatment resistant depression (TRD) is a clinical condition characterized by inadequate response
to four or more antidepressant treatments administered at adequate dose and duration with
confirmed adherence. It affects approximately 30% of individuals with major depressive disorder
(MDD). Risk factors for TRD include older age, lower socioeconomic status, childhood trauma,
greater baseline severity, longer illness duration, psychotic features, anxiety symptoms, and
comorbid physical and psychiatric conditions. Detection of TRD requires ruling out pseudo-
resistance, which may result from misdiagnosis (e.g., bipolar disorder), inadequate treatment
trials, poor treatment adherence, or pharmacokinetic variability. Management strategies for TRD
include extending or switching antidepressant trials, combining antidepressants, and using
adjunctive treatments such as psychotherapeutic interventions (e.g., cognitive behavioral therapy
(CBT), interpersonal psychotherapy) and/or neurostimulation treatments such as electroconvulsive
therapy (ECT), repetitive transcranial magnetic stimulation (rTMS), or vagus nerve stimulation
(VNS) (McIntyre, 2023).

U.S. Food and Drug Administration (FDA)

An implanted autonomic nerve stimulator for the treatment of depression is classified by the FDA
as a Class III medical device and is regulated under the Premarket Approval (PMA) pathway. The
device is indicated for the adjunctive treatment of chronic or recurrent depression (S050,
07/15/2005) for adults experiencing a major depressive episode that have not achieved an
adequate response to four or more antidepressant treatments (FDA, 2025).

Device or Product Identifier Manufacturer
VNS Therapy® System P970003 LivaNova, USA,
Inc.

*FDA product codes: MUZ

Note: Coverage decisions are not based solely on FDA approval. Device or product names are
provided for example purposes only. Their inclusion does not indicate endorsement or preference
for any specific brand or model. This list is not intended to reflect all available products or
technologies.

Literature Review

Over the last twenty years the safety and efficacy of vagus nerve stimulation (VNS) for the
management of treatment resistant depression (TRD) has been evaluated in technology
assessments, open-label, observational studies, randomized controlled trials (RCTs) (n=30-795
individuals), and systematic reviews with meta-analyses (n=22 studies), with follow up ranging
from 10 weeks to 5 years. These studies have compared VNS to sham stimulation, treatment as
usual (TAU), and pharmacologic interventions, and have reported mixed results. In most studies
there is a lack of clinically significant (i.e., = 50% reduction in symptoms sustained at 240%)
improvement in depressive symptoms between VNS and sham or TAU, however, there have been
reports of significant improvements in quality of life and suicidality in individuals treated with VNS.
Meta-analyses have shown that VNS is generally safe and well-tolerated, with common side
effects including voice hoarseness, neck pain, and sore throat. However, serious adverse events
including cardiac complications or the emergence of manic symptoms have been reported. In
general, studies have been limited by lack of control or placebo groups, lack of randomization, and
high attrition rates. Additionally, there is a lack of consensus on optimal stimulation parameters,
dosing considerations, and mechanism (Austelle, et al., 2021; McAllister-Williams et al., 2020;
Kumar et al., 2019; Aaronson, et al., 2017; Conway, et al., 2018).

As part of an ongoing leg of the RECOVER clinical trial, Conway et al. (2024) conducted a
randomized, multicenter (n=84), double-blind, sham-controlled trial to evaluate adjunctive vagus
nerve stimulation (VNS) in individuals with marked treatment-resistant depression. Adults
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(n=493) diagnosed with major depressive disorder (MDD) with >4 failed adequate antidepressant
treatments in the current major depressive episode (MDE) were randomized into two groups: VNS
+ treatment as usual (TAU) (n=249) or sham VNS + TAU (n=244). During the randomized and
blinded phase participants could not start an acute course of electroconvulsive therapy (ECT), and
during the 12-month study period physicians were encouraged not to change baseline
antidepressants or other psychotropic medications. Exclusion criteria were substance use disorder,
severe personality disorder, history of psychotic symptoms or a suicide attempt within 6 months,
or a primary diagnosis of obsessive-compulsive disorder, eating disorder, post-traumatic stress
disorder, dementia, or major neurocognitive disorder. The primary outcome measure was defined
as patients achieving a = 50% reduction from baseline in Montgomery-Asberg Depression Rating
Scale (MADRS) response. Secondary outcomes were measured using Clinical Global Inventory-
Impression (CGI-I), Quick Inventory of Depressive Symptomology-Self Report (QIDS-SR) and
Quick Inventory of Depressive Symptomology-Clinician (QIDS-C) scores. Assessments were
completed at baseline and in months 3 through 12. After the end of the 12-month randomized
clinical trial phase, participants consented to a 4-year blinded observation period that is ongoing
as of this publication. To date there are no significant differences in the primary outcome of
percent time in MADRS response between active from sham VNS. Regarding secondary measures,
active VNS demonstrated significantly more percent time in response on the CGI-I (p=0.004) and
QIDS-SR (p=0.049). In known adverse events, active VNS exceeded sham VNS in rate of dyspnea
(p=0.035). The authors noted limitations in participant selection, heterogeneity in stimulation
parameters, blinding, use of telephone follow-up, and participant attrition.

Over the same double-blind, 12-month observation period of the above-mentioned leg of the
RECOVER trial, Rush et al. (2024) evaluated the effects of adjunctive versus sham vagus nerve
stimulation (VNS) on quality of life (QoL) and function. QoL outcome measures were reported
using scores from the Quality-of-Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q), Mini-
Q-LES-Q, and EuroQolL Five-Dimension Questionnaire (EQ-5D-5L). Additionally, function measures
were reported via the World Health Organization Disability Assessment Schedule (WHODAS) 2.0
and Work Productivity and Activity Impairment Questionnaire (WPAI). Active VNS showed
significant change in baseline scores in the Mini-Q-LES-Q (p=0.050) and WPAI item 6 (health
condition’s effect on regular activities [p=0.050]). Time spent in clinically meaningful benefit was
also significant per Q-LES-Q (p=0.029), Mini-Q-LES-Q (p=0.011), and WPAI item 6 (p=0.039).
There were no significant differences in The WHODAS 2.0 (p=0.304) and EQ-5D visual analog
scale (p=0.125). Author noted limitations include use of self-reported questionnaires, and
limitations with blinding. An additional limitation is short-term follow-up.

McAllister-Williams et al. (2020) completed a prospective, multicenter, open-label registry study
involving 156 adults (mean age 47 years) to examine illness characteristics, treatment history,
response durability, and suicidality over a five-year period in individuals with treatment resistant
bipolar depression (TRBD). Participants were included if they were experiencing an active major
depressive episode lasting two years or longer (either unipolar or bipolar) or had a history of at
least three major depressive episodes, including the current one, along with inadequate response
to four or more adequate antidepressant treatments. Individuals with a history of psychotic
disorders, rapid-cycling bipolar disorder, or psychotic features in the current episode were
excluded. Participants chose between receiving vagus nerve stimulation plus treatment as usual
(VNS + TAU; n=97) or treatment as usual alone (TAU; n=59). The VNS + TAU group had a
significantly higher proportion of individuals with bipolar I disorder and fewer with bipolar II
compared to the TAU group (p=0.0158). At baseline, the VNS + TAU group also had more
depressive episodes, psychiatric hospitalizations, lifetime suicide attempts, higher suicidality
scores, more severe symptoms, and greater prior use of electroconvulsive therapy. Lifetime
medication use was similar between groups. The primary outcome was defined as a = 50%
reduction from baseline in the Montgomery-Asberg Depression Rating Scale (MADRS) total score,
while maintenance of response was defined as a MADRS score remaining = 40% below baseline.
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Time-to-event outcomes were analyzed using Kaplan-Meier methods and compared via log-rank
tests. Suicidality was assessed using MADRS Item 10, and additional psychiatric outcomes were
measured using the Quick Inventory of Depressive Symptomatology-Self Report (QIDS-SR) and
the Clinical Global Impression (CGI) scale. Follow-up occurred routinely between 3 months and 5
years. Results showed that 63% of participants in the VNS + TAU group achieved an initial
response (= 50% MADRS reduction) compared to 39% in the TAU group, with significantly faster
time-to-response in the VNS + TAU group (p<0.03). Maintenance of response during the first year
was 75.4% in the VNS + TAU group and 82.6% in the TAU group. The Kaplan—Meier estimate of
median time-to-relapse was not statistically significant between groups. The mean reduction in
suicidality score across study visits was significantly greater in the VNS + TAU group (p<0.001).
Limitations of the study include lack of randomization, heterogeneity in severity of illness,
uncontrolled VNS stimulation parameters, and a high attrition rate.

In 2019, Bottomley, et al. conducted a systematic review of randomized controlled trials, non-
randomized comparative studies, single-arm studies, and case series to compare treatment as
usual (TAU) for treatment resistant depression (TRD) to vagus nerve stimulation (VNS) used as an
adjunct to TAU. There were a total of 1,580 participants with individual sample sizes ranging from
5-795 participants. Studies (n=22) were included if they evaluated VNS as an adjunct to TAU or
TAU alone and included an adult population diagnosed with TRD. The intervention was VNS used
as an adjunct to TAU. Comparators included: sham, various stimulation levels, and TAU only. The
primary outcomes included efficacy defined as patients achieving a = 50% reduction from baseline
in a depression rating scale and remission defined as maintenance of the reduction from baseline
on a depression rating scale (e.g., Montgomery Asberg Depression Rating Scale (MADRS),
Hamilton Rating Scale for Depression (HAMD)). Secondary outcome measures included: adverse
events, hospitalizations, serious adverse events, suicide, all-cause mortality, mania, dropouts, and
discontinuation of VNS. Follow-up ranged from three to over six years. The percent of individuals
who underwent VNS plus TAU and achieved a = 50% reduction from baseline on the MADRS scale
was 23.9%, 38.9%, and 52.6% at six, 12, and 24 months, respectively. The percent of individuals
who underwent TAU only and achieved a > 50% reduction from baseline on the MADRS scale was
13.8%, 17.5%, and 18.5% at six, 12, and 24 months, respectively. For those studies using the
HAMD scale, the percent of individuals achieving a = 50% reduction from baseline was 29.9%,
43.4%, and 36.7% at six, 12, and 24 months. The pooled TAU only HAMD responder rate was
only available at 12 months and was 9.6%. The pooled rate of serious adverse events in patients
who underwent VNS plus TAU was 5.5% at 12 months. No serious adverse event data was
available for those who underwent VNS plus TAU at six months or for those who underwent TAU
only at any time point. The all-cause mortality rate for those who underwent VNS plus TAU at
three, 12, and 24 months was 0.0%, 0.4%, and 1.4%, respectively. For those who underwent
TAU only, the pooled mortality rate at three, six, 12, and 24 months was 0.3%, 0.3%, 0.3%, and
0.7%, respectively. Author noted limitations of the review included: the lack of randomized
controlled trials and heterogeneity of treatment protocols, study designs, follow-up, and severity
of illness definitions. Additional, high quality and long-term reviews are needed to assess the
safety and efficacy of VNS for the treatment of treatment resistant depression.

Aaronson et al. (2017) reported long-term outcomes from the five-year post-marketing
surveillance study of individuals with treatment resistance depression treated with VNS or
“treatment as usual.” The prospective, open-label, nonrandomized, observational registry study
was conducted at 61 U.S. sites. The study included a total of 795 patients who were experiencing
a major depressive episode (unipolar or bipolar depression) of at least two years’ duration or had
three or more depressive episodes (including the current episode), and who had failed four or
more depression treatments (including ECT). Patients with a history of psychosis or rapid-cycling
bipolar disorder were excluded. The primary efficacy measure was response rate, defined as a
decrease of =50% in baseline Montgomery Asberg Depression Rating Scale (MADRS) score at any
post baseline visit during the five-year study. Secondary efficacy measures included remission.
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Patients had chronic moderate to severe depression at baseline (the mean MADRS score was 29.3
[SD=6.9] for the treatment-as-usual group and 33.1 [SD=7.0] for the adjunctive VNS group). The
registry results indicate that the adjunctive VNS group had better clinical outcomes than the
treatment- as-usual group, including a significantly higher five-year cumulative response rate
(67.6% compared with 40.9%) and a significantly higher remission rate (cumulative first-time
remitters, 43.3% compared with 25.7%). A sub-analysis demonstrated that among patients with a
history of response to ECT, those in the adjunctive VNS group had a significantly higher five-year
cumulative response rate than those in the treatment-as-usual group (71.3% compared with
56.9%). A similar significant response differential was observed among ECT non-responders
(59.6% compared with 34.1%). The naturalistic, observational study design did not allow for
random assignment of participants to treatment groups; thus, participants were not blinded to
treatment. A significant number of participants in both groups withdrew early from the study. Of
the 358 patients (45%) who withdrew early, 195 were from the VNS arm (40%) and 163 were
from the treatment-as-usual arm (54%). The reasons for early withdrawal were similar between
the treatment arms. The significantly higher treatment response rate observed in the VNS arm
may represent a placebo effect, as participants with an implanted device may have had a higher
expectation of therapeutic improvement.

Professional Societies/Organizations

The American Psychological Association (APA) clinical practice guideline addressing the
treatment of depressive disorders in children, adolescents, adults and older adults (2019)
examined the efficacy of psychological treatments, pharmacotherapy and complementary and
alternative medicine treatments. VNS was not listed as a treatment modality within the practice
guideline.

The American Psychiatric Association (APA) practice guideline for the treatment of patients
with major depressive disorder states that electroconvulsive therapy (ECT) remains the treatment
of best established efficacy against which other stimulation treatments (e.g., VNS, deep brain
stimulation, transcranial magnetic stimulation, other electromagnetic stimulation therapies) should
be compared. VNS may be an additional option for individuals who have not responded to at least
four adequate trials of antidepressant treatment, including ECT [III]. For patients; whose
depressive episodes have not previously responded to acute or continuation treatment with
medications or a depression focused psychotherapy but who have shown a response to ECT,
maintenance ECT may be considered [III]. Maintenance treatment with VNS is also appropriate for
individuals whose symptoms have responded to this treatment modality [III]. According to the
APA, relative to other antidepressive treatments, the role of VNS remains a subject of debate.
However, it could be considered as an option for patients with substantial symptoms that have not
responded to repeated trials of antidepressant treatment. The three APA rating categories
represent varying levels of clinical confidence:

e I: Recommended with substantial clinical confidence

e II: Recommended with moderate clinical confidence

e III: May be recommended on the basis of individual circumstances (Gelenberg, et al.,
2010).

The 2022 Department of Veterans Affairs and the Department of Defense evidence-based
clinical practice guideline for the management of major depressive disorder recommends against
offering vagus nerve stimulation (VNS) for patients with major depressive disorder, including
patients with severe treatment resistant depression outside of a research setting. They stated that
there is no evidence showing a difference between VNS and sham placebo. The guideline notes
that the potential harms and burdens outweigh the benefits.
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There is insufficient evidence in the published peer-reviewed medical literature to assess the
safety, efficacy, and long-term outcomes of an implantable vagus nerve stimulator for managing
treatment-resistant depression.

Stroke Rehabilitation

Ischemic cerebrovascular disease is caused by a reduction in blood supply to the brain, leading to
cell death in the brain, spinal cord, or retina. It accounts for approximately 85% of all strokes and
may result from atherosclerosis, cardiogenic embolism, or small-vessel disease. The
pathophysiology involves occlusion of cerebral arteries, which may be focal, multifocal, or global,
and can be due to thrombotic or embolic events. Risk factors include hypertension, diabetes
mellitus, atrial fibrillation, carotid artery stenosis, smoking, physical inactivity, and sickle cell
disease. Clinical symptoms vary depending on the vascular territory affected and may include
hemiparesis (i.e., weakness or partial paralysis on one side of the body), sensory deficits, aphasia,
visual field defects, and coordination problems. Rehabilitation treatment is multidisciplinary
involving speech therapy, physical therapy, and occupational therapy. Vagus nerve stimulation
paired with standard rehabilitation has emerged as a potential therapy for improving upper limb
motor function after ischemic stroke (Goldstein, 2024).

Chronic stroke (i.e., >6 months) remains a leading cause of long-term disability in the United
States, often resulting in persistent deficits in upper extremity motor function that significantly
impair activities of daily living. Recovery of fine motor skills typically requires intensive
rehabilitation aimed at promoting neuroplasticity, the brain’s ability to reorganize and strengthen
residual neural networks to restore function. Recent clinical studies have explored the
neuromodulatory effects of vagus nerve stimulation (VNS) in enhancing neuroplasticity. When
paired repeatedly with motor or sensory tasks, VNS is proposed to increase the number of active
cortical neurons during the paired activity, thereby facilitating reorganization of motor networks
and improving synaptic efficacy (Khan, et al., 2025).

U.S. Food and Drug Administration (FDA)

A vagus nerve stimulation device used for stroke rehabilitation is FDA-regulated through the
Premarket Approval (PMA) process as a Class III medical device. The indication for use is in
individuals with chronic ischemic stroke with moderate to severe upper extremity motor deficits. It
is intended to be used as an adjunct to rehabilitation therapy to reduce motor impairment and
improve arm function. The device is contraindicated in individuals with a history of bilateral or left
cervical vagotomy (FDA, 2025).

Device or Product Identifier Manufacturer
MicroTransponder® Vivistim® Paired VNS System P210007 MicroTransponder
Inc.

*FDA product codes: QPY

Note: Coverage decisions are not based solely on FDA approval. Device or product names are
provided for example purposes only. Their inclusion does not indicate endorsement or preference
for any specific brand or model. This list is not intended to reflect all available products or
technologies.

Literature Review

Khan et al. (2025) completed a systematic review and meta-analysis of eight studies involving
498 adults (aged 18-80 years; 15-106 participants per study) to assess the effectiveness of
implanted vagus nerve stimulation (iVNS) paired with rehabilitation therapy in individuals with
unilateral supratentorial ischemic stroke and upper extremity deficits. Stroke chronicity ranged
from 6 months to 10 years. The intervention group included 245 participants (63.2% male; mean
age 59), while the control group had 252 participants (64.4% male; mean age 61). The studies
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included RCTs (n=4), quasi-experimental studies, cohort studies, and case-control studies that
compared iVNS paired with neurorehabilitation to standard rehabilitation methods, sham
stimulation, or no intervention. Excluded studies were case reports, editorials, reviews, letters to
the editor, conference abstracts, book chapters, animal and molecular studies, small case series
(n<5), and expert opinions lacking clinical data. Primary outcomes were measured using the Fugl-
Meyer Assessment for Upper Extremity (FMA-UE) and Wolf Motor Function Test (WMFT) scales.
Most studies administered VNS therapy for 6 weeks with follow-up at 90 days; two studies (n=15
each) extended therapy to 1 year and 3 years. Across studies both groups showed post-
intervention and follow-up improvements, with pooled analysis revealing a significant
improvement in FMA-UE scores in the intervention group (p=0.04). No significant differences were
found in WMFT scores between groups. Six studies reported non-serious adverse events (AEs),
including transient dysphagia, taste disturbances, post-stimulation nausea, mild hoarseness, and
neck stiffness/spasticity. One study reported serious AEs related to implantation surgery, including
wound infection requiring IV antibiotics and shortness of breath. No statistically significant
differences in AEs were observed between groups. Author noted limitations include limited
availability of high-quality studies, heterogeneity in outcome reporting, absence of demographic
data, lack of data on vascular territories and posterior circulation strokes limiting generalizability,
and potential conflicts of interest in three clinical trials. Additional noted limitations include small
sample sizes, short term follow up, and heterogeneity in symptom severity, comorbidities, and
stimulation parameters.

Kimberley et al. (2025) conducted an unblinded, partial crossover, pooled 1-year post hoc analysis
of data from the fully blinded, sham-controlled VNS-REHAB trial. The study evaluated the long-
term effects of vagus nerve stimulation (VNS) paired with upper extremity rehabilitation in
individuals with chronic ischemic stroke. The study enrolled 108 participants (aged 22-80 years)
across 19 sites, all with a history of unilateral supratentorial ischemic stroke occurring 9 months to
10 years prior to enrollment. Key exclusion criteria included: history of hemorrhagic stroke,
ongoing dysphagia or aspiration difficulties, medications interfering with VNS neurotransmitter
effects, prior bilateral or unilateral vagus nerve injury, severe depression, poor surgical candidacy,
current use of any other stimulation device (e.g., pacemaker, other neurostimulator) or other
investigational device, medical or mental instability, pregnancy, diathermy requirement, active
rehabilitation or Botox within 4 weeks prior to enrollment, severe spasticity of the upper limb, or
significant sensory loss. Participants received 18 sessions of intensive, task-specific rehabilitation
(3x/week for 6 weeks) and 3 months of self-directed home exercise, with either active (n=53) or
sham (n=55) VNS. After the blinded phase, control participants crossed over to active VNS. All
participants continued self-initiated VNS therapy for one year. Outcome measures were assessed
using the Fugl-Meyer Assessment UE (FMA-UE), Wolf Motor Function Test (WMFT), and patient
reported outcomes including Motor Activity Log (Quality of Movement and Amount of Use), Stroke
Impact Scale (Activities of Daily Living and Hand), EQ-5D, and Stroke-Specific Quality of Life. At
1-year follow-up, 74 participants (69%) completed the observation phase and showed significant
improvements across all measures (p<0.001; EQ-5D p<0.05). Four serious adverse events
(dyspnea, infection, acute infarct) occurred post-blinded phase and were deemed unrelated to the
intervention (3 in VNS group, 1 in control). Study limitations included participant attrition,
unblinding, incomplete data reporting, lack of diversity metrics, unmonitored home exercise
adherence, small sample size, and short follow-up duration.

Dawson, et al. (2021) conducted a pivotal, triple-blinded, randomized controlled trial (RCT)
(n=108) to evaluate the safety and efficacy of vagus nerve stimulation (VNS) paired with
rehabilitation on improving arm function after stroke. Participants ranged in age from 22-80
years. Sixty-four percent of participants in the VNS group were male, 79% were white, 17% were
African American, and 2% were Asian, Indian, or other. Sixty-five percent of participants in the
control group were male, 78% were white, 16% were African American, and 7% were Asian,
Indian, or other. Patients were included in the study if they had a history of supratentorial
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ischemic stroke having occurred between nine months and ten years prior to enrollment and had
severe arm impairment defined as a Fugl-Meyer Assessment-Upper Extremity (FMA-UE) score of
20-50 points. All patients were implanted with the Vivistim System VNS device and received six
weeks of in-clinic therapy three times per week for six weeks followed by a home exercise
program. The intervention consisted of active VNS (i.e., 0.8mA, 100ms, and 30Hz) used in
conjunction with stroke rehabilitation timed so that stimulation occurred with each repetition of
movement (VNS group) (n=53). The comparator was sham VNS (i.e., 0 MA) paired with stroke
rehabilitation (control group) (n=55). Participants in both treatment groups received five active
stimulations in reducing strengths at the start of each therapy session in an effort to reduce the
participant’s ability to infer treatment allocation. In-clinic rehabilitation consisted of high-
repetition, task-based, functional, individualized, and progressive upper limb exercises. The
change in impairment measured by the FMA-UE score on the first day after completion of in-clinic
therapy was the primary outcome measured. The secondary outcome measured was the FMA-UE
score at 90 days after completion of in-clinic therapy. Baseline assessments occurred at one week
after device implantation. Follow-up occurred at 30 and 90 days after the completion of in-clinic
therapy. Compared to baseline, FMA-UE scores were significantly improved in the VNS group
compared to the control group at the first day after completion of in-clinic therapy (p=0.0014). At
90 day follow-up, FMA-UE scores remained significantly improved in the VNS group compared to
the control group (p=0.0077). Forty percent of participants in the VNS group and 55% of
participants in the control group experienced an adverse event deemed “possibly, probably, or
definitely” related to device implantation and were mostly due to post-op pain. Twenty-five
percent of participants in the VNS group and 16% of participants in the control group experienced
an adverse event deemed either “possibly, probably, or definitely” related to device use. Vocal
cord paralysis related to surgery occurred in one patient in the control group and resolved after
five weeks. There were no significant between-group differences of adverse event reports. Author
noted limitations of the study included the fact that results cannot be generalized to individuals
who did not meet inclusion criteria or who had experienced different types of stroke or other
neurological disorders. The authors also pointed to their small sample size, short-term follow-up,
and disproportionate number of male participants as limitations. Additional high quality studies
with long-term follow-up and larger and more diverse patient populations are needed to fully
evaluate the safety and efficacy of VNS for improving upper extremity function in individuals with
stroke.

Professional Societies/Organizations

The American Heart Association (AHA)/American Stroke Association (ASA) clinical
practice guideline, affirmed by the American Academy of Neurology (AAN), addressed adult
stroke rehabilitation and evaluated the efficacy of various post-stroke treatments for mobility. VNS
was not included as a treatment modality within the guideline (Winstein, et al., 2016).

The 2024 Department of Veterans Affairs and the Department of Defense evidence-based
clinical practice guideline for the management of stroke rehabilitation states there is insufficient
evidence to recommend for or against vagus nerve stimulation (VNS) as an adjunct therapy for
acute or chronic motor deficits post-stroke. The guideline highlights risks associated with
surgically implanted VNS devices, including vocal cord paresis, dysphagia, hoarseness, shortness
of breath, infection, bleeding, and cardiac arrhythmia. It also notes contraindications such as
arrhythmia and sleep apnea, both of which are common in the stroke population, would eliminate
eligibility for many individuals. They indicate the available evidence is considered low quality,
based on a small number of randomized controlled trials with limited sample sizes and concerns
about bias. The guideline notes the potential harms slightly outweighed the benefits of VNS
considering the risks of surgery and post-operative adverse effects.

Clinical validation of invasive VNS remains limited, with heterogeneous treatment responses
driven by variability in stroke subtype, lesion location, patient characteristics, and
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non-standardized stimulation parameters. Large, multicenter trials using biomarker-guided
stratification, standardized stimulation protocols, and long-term functional and quality-of-life
follow-up are needed to clarify optimal dosing strategies, assess durability of benefit, and support
broader clinical implementation (Wang, et al., 2025) The current available evidence is insufficient
to permit conclusions regarding the efficacy and safety of implantable VNS as an adjunct therapy
in chronic stroke rehabilitation.

Autoimmune Disorders

Autoimmune disorders arise from dysregulated immune activity in which the body mounts an
inflammatory response against its own tissues. This chronic inflammation can result in persistent
pain, tissue injury, and long-term functional impairment. Although the exact etiology is not fully
understood, contributing factors include environmental exposures and, in some conditions, genetic
susceptibility. Clinical manifestations vary by disease and may include inflammatory joint
symptoms (e.g., rheumatoid arthritis), gastrointestinal disturbances (e.g., Crohn’s disease,
ulcerative colitis), and multisystem features such as fatigue, musculoskeletal pain, and dry eyes or
dry mouth (e.g., Sjégren’s syndrome) (Chan etal., 2025; Lombo etal., 2025).

Management typically involves pharmacologic immunomodulation, including conventional
synthetic disease-modifying antirheumatic drugs (DMARDs) such as methotrexate; biologic agents
targeting cytokine and co-stimulatory pathways (e.g., TNF-a inhibitors, IL-6 inhibitors, CTLA-4-Ig,
B-cell therapies); targeted synthetic DMARDs such as JAK inhibitors; and glucocorticoids.
However, first line treatments have significant side effects including increased risk for infection,
diabetes, mood disorders, osteoporosis, and cardiac events (Lombo etal., 2025; Tesser

etal., 2025). Despite multiple therapeutic options, inadequate or lost response remains common:
approximately 40% of patients with rheumatoid arthritis fail at least one DMARD, and multidrug
resistance occurs in a subset. In Crohn’s disease, 30-50% of patients fail or lose response to
anti-TNF therapy (Lombo etal., 2025).

Neuroimmune modulation using vagus nerve stimulation (VNS) has emerged as a potential
adjunctive treatment strategy aimed at regulating inflammatory activity by influencing how the
nervous and immune systems communicate. VNS is believed to activate the “inflammatory reflex,”
thereby decreasing production of key pro-inflammatory cytokines such as tumor necrosis factor
(TNF), interleukin-6 (IL-6), and interleukin-1 beta (IL-1B). Through the cholinergic
anti-inflammatory pathway, vagal signaling modulates immune cell activity and suppresses
cytokine release, potentially improving symptoms across autoimmune conditions. Clinical studies
have explored the use of VNS in treatment of disorders such as rheumatoid arthritis, Crohn’s
disease, psoriatic arthritis, ankylosing spondylitis, and systemic lupus erythematosus as a means
to reduce inflammatory biomarkers (e.g., IL-6), improve clinical symptoms, and support disease
remission in some individuals (Chan etal., 2025; Lombo etal., 2025).

U.S. Food and Drug Administration (FDA)

A vagus nerve stimulator used for rheumatoid arthritis is regulated by the FDA as a Class III
medical device under the Premarket Approval (PMA) process. Its approved indication is for adult
patients with moderately to severely active rheumatoid arthritis who have had an inadequate
response, loss of response, or intolerance to one or more biologic or targeted synthetic
disease-modifying antirheumatic drugs (b/tsDMARDSs) (FDA, 2025). The device is contraindicated
in individuals who have undergone a vagotomy or splenectomy (SetPoint Medical, 2025).

Device or Product Identifier Manufacturer
SetPoint System P240039 SetPoint Medical

*FDA product codes: SFJ
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Literature Review

Evidence on the safety and efficacy of vagus nerve stimulation (VNS) for autoimmune disorders
based on its proposed immunomodulatory effects remains limited. Most available data come from
pilot studies, non-randomized trials, case reports, and small case series, with only a few
randomized controlled trials. Reported benefits primarily involve reductions in disease activity
scores and pro-inflammatory cytokines; however, outcomes vary substantially across studies,
reflecting the heterogeneity of autoimmune conditions and the multifaceted mechanisms of VNS.
Overall, the evidence base is constrained by small sample sizes (n=1-60), diverse study designs
and stimulation parameters, and short follow-up periods, typically 3-12 months (Chan etal., 2025;
Liu etal., 2025).

Tesser etal. (2025) conducted RESET RA, a double blind, randomized, sham controlled trial
evaluating vagus nerve stimulation (VNS) in adults with moderately to severely active rheumatoid
arthritis (RA). A total of 242 participants (aged 22-75 years; mean RA duration 12.4 years) were
randomized to active VNS for 3 months (n=122) or sham stimulation for 3 months followed by
crossover to open label treatment (n=120). Eligible participants had >4 tender and >4 swollen
joints (28 joint count), prior treatment with =1 conventional disease modifying antirheumatic drug
(csDMARD) (e.g., methotrexate) for 212 weeks at a stable dose for 24 weeks, and inadequate
response or intolerance to >1 biologic or targeted synthetic disease modifying antirheumatic drug
(b/tsDMARD). Elevated acute phase reactants (e.g. serum C-reactive protein) were not required.
Exclusion criteria included prior vagotomy, partial or complete splenectomy, significant
cardiovascular disease, and regular nicotine use within the preceding two years. Active VNS
consisted of a 1-minute daily pulse train delivered at 10Hz (mean 1.8 mA; maximum 2.5mA); the
sham group received 0 mA. The primary endpoint was ACR20 response at 3 months, defined as
>20% improvement in tender and swollen joint counts and =3 of 5 additional measures (HAQ DI,
patient global assessment, patient pain, evaluator global assessment, and hs CRP). Secondary
endpoints included RAMRIS bone erosion progression, EULAR good/moderate response, and
DAS28 CRP. At 3 months, the active VNS group achieved a significantly higher ACR20 response
(p=0.0209). Secondary outcomes also favored VNS, with improved EULAR good/moderate
response (p=0.0048) and higher DAS28 CRP low disease activity/remission rates (p=0.0154).
Overall RAMRIS scores were similar between groups; however, among patients with an erosive
risk phenotype, erosion progression was reduced with active VNS (p=0.016). Follow-up through
12 months was completed by 96.3% of participants. Across both arms at 12 months, ACR20
response was 57.6%, EULAR good/moderate response was 77.3%, DAS28 CRP low disease
activity/remission was 44.8%, and CDAI low disease activity/remission was 43.9%. Nonserious
implantation related events occurred in 15.6% of participants, commonly transient vocal cord
paresis (4.5%) and dysphonia (2.9%), generally resolving within one year. Additional mild to
moderate surgical site events occurred in 5.4% (n=13), including swelling/inflammation (n=6),
hypoesthesia (n=2), stitch abscess/infection (n=2), pain (n=1), erythema (n=1), and a suture
complication (n=1). Serious procedure related events occurred in 1.7% (n=4) and resolved
without sequelae; these included postoperative incision site swelling, transient vocal cord paresis
with dysphagia, intraoperative pharyngeal perforation, and postoperative dysphonia. Mild
stimulation related discomfort occurred in approximately 4-5% of individuals and was managed
by parameter adjustment. Six devices were electively explanted before 12 months due to device
malfunction (n=1), chronic incision site pain (n=1), gastrointestinal symptoms attributed to
stimulation (n=1), or patient request for removal because of perceived lack of benefit (n=3).
Author noted limitations of the study include the 3-month controlled phase. Additional limitations
include short follow-up duration and potential conflict of interests.

Lombo et al. (2025) conducted a systematic review of 12 clinical trials (332 total participants;
n=5-113 per study) evaluating vagus nerve stimulation (VNS) for autoimmune conditions,
including rheumatoid arthritis (RA), Crohn’s disease (CD), polymyalgia rheumatica (PMR),
psoriatic arthritis (PsA), ankylosing spondylitis (AS), systemic lupus erythematosus (SLE), and
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systemic sclerosis (SSc). Eligible studies were open label (n=8) or sham controlled (n=4) and
required reporting of peripheral blood inflammatory biomarkers (e.g., CRP, IL 6, IL 13, IL 10, TNF
a, IFN y) in adults; abstracts and ex vivo inflammatory models were excluded. Both invasive VNS
(iVNS) and non invasive VNS (nVNS) were assessed, with iVNS stimulation parameters varying
across protocols, including 30 second to 5 minute stimulation periods, frequencies centered
around 10 Hz, pulse widths of 250-500 us, and intensities ranging from 0.10-20 mA depending
on titration schedules. Sham comparators consisted of stimulation off devices, zero amplitude
stimulations, low frequency sham protocols, or time matched non active transcutaneous
stimulation. Primary outcomes focused on changes in pro inflammatory cytokines, while secondary
outcomes addressed clinical disease severity. Follow-up durations ranged from 4 days to 12
months. Across iVNS studies in RA, DAS28 CRP improved significantly at 42 days, although CRP
reductions were not significant; ACR20 was achieved in 20% and ACR50 in one participant, with
no responses in sham. In CD, early pilot data demonstrated normalization of CRP in 67% of
patients without statistical testing, universal CDEIS remission, and reductions in digestive pain.
Subsequent CD studies showed reductions in CRP and fecal calprotectin (71% and 57%
normalized, respectively), stabilization of cytokines (IL 6, TNF a, IL 22, IL 23, IFN y) in most
patients, and significant reductions in fecal calprotectin, though CRP reductions did not reach
significance. Additional findings included TNF a (—46%) and IFN y (—=52%) reductions, IL 6
increases, and CDAI remission in 27% of participants. Reported iVNS related adverse events
included Horner’s syndrome, procedural pain, nausea, and one device removal due to
postoperative infection. Limitations included the small number of sham controlled trials, limited
blinding, heterogeneity in disease severity and stimulation parameters, variability in dosing
schedules, and short follow-up durations. The authors concluded that larger, rigorously designed
studies are needed to more confidently establish VNS as a therapeutic option for autoimmune
conditions.

Professional Societies/Organizations

The American College of Gastroenterology (ACG) clinical guidelines for management of
Chron’s disease and Ulcerative colitis in adults (2025) do not include any recommendations for use
of VNS as a treatment modality for managing these conditions (Lichtenstein, et al., 2025; Rubin,
et al., 2025).

The American College of Rheumatology (ACR) clinical practice guideline for the treatment of
rheumatoid arthritis (2021) addresses the pharmacologic management of rheumatoid arthritis.
VNS was not included as a treatment modality within the guideline (Fraenkel, et al., 2021).

The current available evidence is insufficient to permit conclusions regarding the efficacy and
safety of implantable VNS as an adjunct therapy in autoimmune disorders. Additional large-scale
multicenter studies with standardized stimulation protocols and long-term follow-up are needed.

Other Indications

Vagus nerve stimulation (VNS) has been proposed for use in a wide range of potential indications
including, but not limited to: Alzheimer’s disease, anxiety related disorders, cancer, chronic heart
failure, headaches/migraines, memory and learning impairments, neurodevelopmental disorders,
obesity, pain syndromes, posttraumatic stress disorder, and tinnitus. The peer-reviewed scientific
literature regarding the use of VNS for these indications has been evaluated in randomized
controlled trials, systematic reviews, and observational and feasibility studies. The evidence is
limited by small sample sizes, lack of comparators, and short follow-up durations. Currently, VNS
devices are not FDA-approved for any of these indications and there is insufficient evidence to
draw conclusions regarding the use of VNS for these conditions (Han, et al., 2025; Powers, et al.,
2025; Dilixiati, et al., 2024; Courties, et al., 2021; Stegeman, et al., 2021; Errico, 2018; Reijmen,
et al., 2018; Gold, et al., 2016; Zannad, et al., 2015).
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Health Equity Considerations

Health equity is the highest level of health for all people; health inequity is the avoidable
difference in health status or distribution of health resources due to the social conditions in which
people are born, grow, live, work, and age.

Social determinants of health are the conditions in the environment that affect a wide range of
health, functioning, and quality of life outcomes and risks. Examples include safe housing,
transportation, and neighborhoods; racism, discrimination and violence; education, job
opportunities and income; access to nutritious foods and physical activity opportunities; access to
clean air and water; and language and literacy skills.

According to a report by Nathan and Gutierrez (2018), the prevalence of epilepsy in nonwhite
males is 1.3-2.2 times that of white males and in nonwhite females, it is 1.4-1.7 times that of
white females. Between 1986 and 1990, the age adjusted prevalence rate of epilepsy for African
Americans was 6.7 per 1,000 compared to 4.5 per 1,000 for whites. The prevalence rate for
elderly Hispanic men was 15-18 per 1,000 compared to 12-16 per 1,000 for non-Hispanic men of
a similar age group. African American and Hispanic individuals were less likely to receive surgical
treatment, antiepileptic drugs (AEDs), and specialized care and more likely to receive care in an
emergency room when compared to white individuals. The authors found that fear of treatment,
access to care, communication barriers, education, trust between patient and physician, and social
support are all contributing factors to these disparities.

In a post hoc analysis of the Human Epilepsy Project 2 (HEP2), Alcala-Zermeno et al. (2024)
examined disparities in access to epilepsy surgery and neuromodulation therapies in the U.S. They
report Vagus Nerve Stimulation (VNS) therapy was less utilized among Black or African American
individuals compared to non-Hispanic Whites despite all participants being eligible for device
implantation. Black/African American individuals had significantly lower odds of having a device
compared to non-Black patients (p=0.03) while Hispanic/Latino participants had device usage
rates similar to non-Hispanic/Latinos. Study limitations include small sample size limiting
statistical comparisons across racial groups, recruitment from high-complexity sites which may
underrepresented VNS patients typically treated in lower-complexity settings, and lack of data on
whether patients were offered neuromodulation devices as part of their care. The study highlights
racial disparities as a barrier to neuromodulation device use in treating drug-resistant epilepsy
(DRE). Further research is needed to understand the root causes of these gaps.

In a 2025 policy statement from the American Heart Association (AHA) and American Stroke
Association (ASA), Ifejika et al. highlight that while advances in stroke treatment have reduced
mortality, they have led to an increase in survivors with functional impairments. The statement
notes that individuals in rural areas face a higher risk of stroke, and post-stroke outcomes show
higher rates of functional and cognitive impairments in underrepresented races or ethnicities (e.g.,
Black and Hispanic individuals). Additionally, lower socioeconomic status limits access to post-
acute care and rehabilitation services. Although research on racial disparities in stroke
rehabilitation is limited, existing studies show that non-Hispanic White patients are more likely to
receive facility-based rehabilitation and have higher functional status scores at both admission and
discharge compared to Black and Hispanic patients. Intensive inpatient rehabilitation (IRF) has
been shown to improve functional outcomes compared with other settings. In a study of 1066
participants across 11 IRF facilities, Black and Hispanic patients had significantly lower Functional
Independence Measure scores at 3 and 12 months compared to White patients. The authors
emphasize the need for more studies to understand and address disparities in stroke rehabilitation
and recovery.
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Medicare Coverage Determinations

Contractor Determination Name/Number Revision Effective
Date
NCD | National Vagus Nerve Stimulation (VNS) (160.18) 7/22/20
LCD | Local No Local Coverage Determination found NA

Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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