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This Molina Clinical Policy (MCP) is intended to facilitate the Utilization Management process. Policies are not a supplementation or recommendation 
for treatment; Providers are solely responsible for the diagnosis, treatment and clinical recommendations for the Member. It expresses Molina's 
determination as to whether certain services or supplies are medically necessary, experimental, investigational, or cosmetic for purposes of 
determining appropriateness of payment. The conclusion that a particular service or supply is medically necessary does not constitute a 
representation or warranty that this service or supply is covered (e.g., will be paid for by Molina) for a particular Member. The Member's benefit plan 
determines coverage – each benefit plan defines which services are covered, which are excluded, and which are subject to dollar caps or other 
limits. Members and their Providers will need to consult the Member's benefit plan to determine if there are any exclusion(s) or other benefit 
limitations applicable to this service or supply. If there is a discrepancy between this policy and a Member's plan of benefits, the benefits plan will 
govern. In addition, coverage may be mandated by applicable legal requirements of a State, the Federal government or CMS for Medicare and 
Medicaid Members. CMS's Coverage Database can be found on the CMS website. The coverage directive(s) and criteria from an existing National 
Coverage Determination (NCD) or Local Coverage Determination (LCD) will supersede the contents of this MCP and provide the directive for all 
Medicare members. References included were accurate at the time of policy approval and publication. 

 
Treatment-resistant depression (TRD) is a subset of Major Depressive Disorder (MDD) which does not respond to 
traditional and first-line therapeutic options. There are several definitions and staging models of TRD and a consensus 
for each has not yet been established. TRD is commonly defined as a failure of treatment to produce response or 
remission for patients after two or more treatment attempts of adequate dose and duration, but no clear consensus 
exists about this definition (AHRQ; Gaynes et al. 2018). Management strategies for TRD include pharmacological or 
non-pharmacological interventions.  The pharmacological approach typically involves pharmacotherapy with anti-
depressants or a combination of antidepressants with other agents. Nonpharmacologic treatments, an option for 
individuals who have failed to respond to standard therapies for depression include psychotherapy, electroconvulsive 
(ECT) therapy, VNS, repetitive transcranial magnetic stimulation, transcranial direct current stimulation, or deep brain 
stimulation. These treatments provide neurostimulation (or neuromodulation) therapy which targets specific regions of 
the brain.  
 
VNS, a type of neurostimulation therapy, modulates brain activity via stimulation of the tenth cranial nerve, the vagus 
nerve. The mechanism of action of VNS is not fully understood but is assumed to involve the immunomodulatory action 
of the vagus nerve resulting in anticonvulsant effects and changes in mood, behavior, and cognition. The surgically 
implanted consists of an electrode wrapped around the left vagus nerve and an implantable unit that is positioned 
subcutaneously below the collarbone and containing the battery and pulse generator. Electrical signals are sent from 
the battery-powered generator to the vagus nerve via the lead and these signals are in turn sent to the brain 
(Holtzheimer, 2022). Currently there is no clear consensus on the required number of medication failures prior to 
consideration of VNS therapy as a treatment option in patients with TRD (Gaynes 2018). 
 
Device implantation is performed by a neurosurgeon usually on an outpatient basis under general anesthetic. The 
FDA-approved labeling for VNS devices specifies that “the VNS Therapy System is indicated for use only in stimulating 
the left vagus nerve in the neck area inside the carotid sheath. The VNS Therapy System is indicated for use only in 
stimulating the left vagus nerve below where the superior and inferior cervical cardiac branches separate from the 
vagus nerve. The safety and efficacy of the VNS Therapy System have not been established for stimulation of the right 
vagus nerve or of any other nerve, muscle, or tissue” (Depression Physician's Manual, 2019). VNS is an 
electroceutical, and dosing is similar to that of a pharmaceutical; however, instead of dosing in milligrams, VNS is 
dosed in milliamps (mA) of electrical current. Similar to a medication, the output current of VNS needs to be titrated up 
to achieve a therapeutic effect. Titration usually begins 2 weeks after implantation to allow a period to heal from surgery. 
The goal of titration is to optimize output current to a therapeutic level that is well-tolerated by the patient. 

 
Most commonly reported complications associated with VNS are voice alteration, hoarseness, throat pain, coughing, 
shortness of breath, tingling, and muscle pain all noted mainly during the delivery of high stimulation. The adjustment 
of the amount of stimulation can decrease or eliminate the side effects experienced.  Other potential complications 
that may occur include injury to the carotid artery or internal jugular vein and infection at the site of implantation. 
 
 
 
 

DISCLAIMER 

OVERVIEW       

https://vnstherapy.com/healthcare-professionals/resources/physician-manuals
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Regulatory 
 
The VNS Therapy System™ has been available for treatment of pharmacoresistant epilepsy since 1997 and was 
approved by the FDA for treatment-resistant depression in July 2005. 

 
• 

 

 

 

VNS was initially FDA approved for the adjunctive treatment of refractory seizures in patients older than 12 years 
in 1997. In patients with refractory epilepsy who received VNS, it was noted that their mood improved, thus 
leading to consideration of VNS for depression (Sackeim et al. 2020).  

• VNS Therapy was FDA approved in 2005 for the adjunctive long-term treatment of chronic or recurrent 
depression for patients 18 years of age or older who are experiencing a major depressive episode and have not 
had an adequate response to four or more adequate antidepressant treatments. 

• The VNS Therapy System is currently the only invasive neurostimulation intervention FDA approved for TRD 
(Sackeim et al. 2020).  

• All VNS systems have required surgical implantation until recently, with the development of transcutaneal 
systems, which are not yet FDA approved for TRD (Voineskos et al. 2020) 

 
The VNS Therapy system (LivaNova USA, Inc), received FDA premarket approval (PMA) with limitations in July 
2005. The VNS Therapy system was approved to be used to treat depression for ‘the adjunctive long-term treatment 
of chronic or recurrent depression for patients 18 years of age or older who are experiencing a major depressive 
episode and have not had an adequate response to four or more adequate antidepressant treatments.” The FDA 
limitations stated that post-approval studies must be conducted to further characterize the optimal stimulation dosing 
and patient selection criteria. Patients are not required to have failed ECT to be eligible for VNS. It is not approved 
for psychotic depression and is only approved for adults 18 years of age and older. It should only be prescribed and 
monitored by physicians who have specific training and expertise in the management of TRD and the use of this 
device. It should only be implanted by physicians who are trained in surgery of the carotid sheath and have received 
specific training in the implantation of this device.  

 
The data presented to the FDA consisted of a case series of 60 individuals receiving VNS (Study D-01), a short-term 
(3-month) randomized sham-controlled clinical trial of 221 individuals (Study D-02), and an observational study 
comparing 205 individuals on VNS therapy to 124 individuals receiving ongoing treatment for depression (Study D-
04) (George, 2005; Rush, 2000). Individuals who responded to sham treatment in the short-term RCT (approximately 
10%) were excluded from the long-term observational study. 

 
VNS as a treatment for severe major depression is considered experimental, investigational, and unproven based 
on insufficient evidence in the peer reviewed medical literature that prove safety and efficacy in this patient population. 
 
DOCUMENTATION REQUIREMENTS. Molina Healthcare reserves the right to require that additional documentation be made available as part of 
its coverage determination; quality improvement; and fraud; waste and abuse prevention processes. Documentation required may include, but is 
not limited to, patient records, test results and credentials of the provider ordering or performing a drug or service. Molina Healthcare may deny 
reimbursement or take additional appropriate action if the documentation provided does not support the initial determination that the drugs or services 
were medically necessary, not investigational or experimental, and otherwise within the scope of benefits afforded to the member, and/or the 
documentation demonstrates a pattern of billing or other practice that is inappropriate or excessive. 

 
VNS in the Management of Depression 
 
The available evidence published peer-reviewed literature is insufficient to conclude the long-term effects of VNS in 
the treatment for MDD and demonstrates an incomplete assessment of VNS therapy on net benefit versus harm or 
improving health outcomes. Additional RCTs and larger well-designed studies are needed to assess safety, efficacy, 
long-term outcomes, as well as the optimal dose and length of treatment. 

 
Holtzheimer (2022) notes in an evidence-based peer-review that the best evidence from relatively short, randomized 
trials indicates that VNS is not efficacious for treatment-resistant unipolar major depression: 
 

COVERAGE POLICY 

SUMMARY OF MEDICAL EVIDENCE  
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• 

 

Rush et al. (2005) conducted a double-blind, parallel-group, randomized controlled study of VNS for TRD in 10-
week trial that compared active VNS with sham stimulation (no stimulation following implantation) in 222 patients 
with TRD. A 10-week follow suggested 15% of active treatment and 10% of sham treatment had a response.  
Short-term efficacy was not demonstrated.  A 12-month follow up on 205 of these patients was performed by the 
same authors.  A 27% response rate and 15.8% remission rate were reported.  The study was noted to be flawed 
due to concomitant use of antidepressants and treatment adjustments during the study and no comparative 
group.  Thirty study enrollees had worsened depression which required hospitalization. 

• Aaronson et al. (2013) assessed VNS therapy in 310 patients with different amounts of electrical charge for TRD 
in a 22-week trial in a RCT. The study examined the effect of 3 different doses of VNS as adjunctive treatment. 
The participants all received active VNS and were randomly assigned to low, medium, or high electrical 
stimulation dose, as determined by the amplitude and pulse width. Response was comparable across the three 
groups. It was noted that while all 3 groups improved over time, there was no difference in improvement between 
groups; due to the lack of placebo group, it remained unclear if there was any independent effect of VNS 
(Aaronson 2013).   

 
Serious adverse events, such as suicidal behavior, mania, or worsening depression requiring hospitalization, have 
occurred in studies of VNS for TRD.  
• Bottomley et al. (2019) in a meta-analysis of 2 randomized trials and 4 observational studies reported that among 

640 patients who were treated for up to 12 months with VNS plus usual care, at least one serious adverse event 
occurred in 6%. It should be noted that heterogeneity across studies was substantial. 

 
Prospective observational studies that followed patients for up to 1 or more years have noted the possibility that VNS 
requires more time to exert its effect, which highlights the need for additional randomized trials to determine the optimal 
length of therapy.  
• 

 

 

A one-year study found that response occurred more often in 180 patients with TRD who received VNS plus 
usual care, compared with 112 comparable patients followed in a separate study who received usual care alone 
(22% versus 12%) (George et al. 2005). However, many patients who responded to adjunctive VNS 
subsequently relapsed (Sackeim et al. 2007; Babouj et al. 2010). 

• A five-year registry study included 795 patients who were experiencing a major depressive episode (unipolar or 
bipolar depression) of at least 2 years’ duration or had 3 or more depressive episodes (including the current 
episode), and who had failed 4 or more depression treatments (including ECT) (Aaronson et al. 2017). Remission 
occurred in more patients treated with usual care plus VNS than usual care alone (43% versus 26%). Following 
remission, the median time to recurrence was two times longer with usual care plus VNS than usual care alone 
(40 months compared with 19 months). It was also noted that suicidal behavior was less likely to occur with 
adjunctive VNS, and the rate of suicide deaths and all-cause mortality among those who received VNS were 
each 50% less than the rate in those who received usual care alone. Limitations of the study include lack of a 
sham condition and lack of outcomes reporting such as quality of life and relapse.  

• Comparison between bipolar and MDD patients suggests little difference in response to VNS (Aaronson et al., 
2017, McAllister-Williams et al., 2020). 

 
McAllister-Williams et al (2020), reported on results of a subgroup of 156 participants with treatment-resistant bipolar 
depression from the above-described FDA-required post-marketing surveillance study (Aaronson et al. 2017). 
Compared to the overall population in the primary study, cumulative first-time response rates were similar in this bipolar 
depression subgroup (63% vs. 39%). Median time-to-initial response was not significantly different between groups 
(13.7 vs. 42.1 months). Median time-to-relapse from initial response in the first year was also not significantly different 
between groups (15.2 vs. 7.6 months). Based on MADRS item 10, the mean reduction in suicidality score across the 
study visits was reportedly significantly greater in the VNS group than in the no VNS group. However, the validity of 
this finding is unclear as by 60 months, it excluded data from an unacceptably high (n=100, 64%) and imbalanced 
(59% in VNS group vs. 73% in no VNS group) number of patients with unavailable suicidality data. Reported limitations 
of this study include participants that were not randomized to the study treatment group; VNS therapy stimulation 
parameters were not controlled; and a high attrition rate over 5 years. 

Systematic Reviews and Meta-Analysis 

 
 

 
Bottomley et al. (2019) conducted a systematic review examining outcomes in patients with TRD who were treated for 
up to 12 months, either with VNS plus usual care (10 studies, total n=457 patients) or with usual care alone (two 
studies, n=133). The pooled analyses found that response occurred in four times as many patients who received VNS 
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plus usual care versus usual care alone (43 and 10%). Analyses demonstrated that antidepressant benefits improved 
to 24 months and safety issues were minimal. Heterogeneity was high and statistically significant. Study limitations 
were noted with the major limitation being the unavailability of randomized studies and the available studies did not 
report the scope of this review. Despite limitations in the evidence base, the comprehensive summary of VNS+TAU 
outcomes suggest that this treatment demonstrates improving benefit and optimism for this patient population. The 
authors concluded that further research involving data collection of QOL outcomes together with more comprehensive 
safety and efficacy outcomes, especially for TAU alone, with a view to evidence poolability is required. This systematic 
review suggests the importance of assessing both clinical and QOL outcomes to more accurately capture the totality 
of the therapeutic and patient-relevant impact of VNS + TAU in this hard-to-treat population. 

 
Daban et al. (2008) conducted a systematic review evaluating the efficacy of VNS in TRD. Data was reviewed from 
January 2000 through September 2007 with 98 were obtained and only 18 meeting the quality criteria for inclusion in 
the review. Notably, only one double-blind, randomized study was performed. The authors concluded, “in a majority of 
the preliminary open studies selected for this review, VNS was associated with a significant reduction of the depressive 
symptoms (primary outcome: Hamilton Depression Rating Scale, HDRS) in the short and long term. This double-blind 
study gave rather inconclusive results. Generally, VNS is reported to be a safe and feasible procedure, despite its 
invasive nature. However, despite the promising results reported mainly in open studies, further clinical trials are 
needed to confirm its efficacy in major depression.”  
 
Berry et al. (2013) performed a meta-analysis from pooled data from individual patients (n=1460) who had participated 
in 6 clinical studies and then performed a patient-level meta-analysis. The study included 1035 patients (mean age, 
48 years; 66.2% women) receiving adjunct VNS and 425 patients (mean age, 49 years; 70% women) receiving 
treatment as usual. The study found that VNS improved the symptoms of depression and that remission rates were 
higher for adjunct VNS than in the TAU control group. The authors concluded that for patients with chronic TRD, VNS 
+ TAU has greater response and remission rates that are more likely to persist than TAU. According to the authors, 
the primary limitation of the meta-analysis involved the individual study designs; namely, that the TAU group data is 
limited to two trials for the CGI-I scale and one trial for the MADRS scale; in addition, the nonrandomized study and 
the randomized, sham-controlled study represent the only concurrent head-to-head comparisons of VNS + TAU and 
TAU.  
 
Martin and Martín-Sánchez (2012) conducted a systematic review and meta-analysis that included 9 studies (n=727 
patients) and analyzed the effectiveness data separately based on study design. The authors reported that while the 
open-label studies showed effectiveness (31.8% responders on HDRD scale, range 23.2% to 41.8%), the RCT found 
no statistically significant difference between VNS therapy and the sham VNS control (further suggesting that the 
observed response might have been caused by a placebo effect.  

 
 

National and Specialty Organizations   
 
A clinical practice guideline was published by the American Psychiatric Association (APA) for the treatment of 
patients with MDD. It states:  

• 

 

 

 

ECT therapy 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 (Gelenberg et al., 2010; Reaffirmed October 31, 2015).  

• 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 (APA Rating: III).  

• VNS may be an additional option for individuals who have not responded to at least four adequate trials of 
depression treatment, including ECT (APA Rating: III).  

• Maintenance treatment with VNS is also appropriate for individuals whose symptoms have responded to this 
treatment modality (APA Rating: III). According to the APA, relative to other anti-depressive 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.  

 
APA rating categories represent varying levels of clinical confidence: I: Recommended with substantial clinical confidence; II: Recommended 
with moderate clinical confidence; III: May be recommended on the basis of individual circumstances 
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A Health Technology Assessment Program (HTA) that is part of the Washington State Health Authority (April 2020) 
published its final evidence report on Vagal Nerve Stimulation for Epilepsy and Depression, indicating that there is a 
lack of robust evidence on the effectiveness of VNS for TRD in adults.  
 
The National Institute for Health and Care Excellence (NICE) (2020) published an Interventional Procedure 
Overview on implanted VNS for TRD (IPG679). It stated: "Evidence on the safety of implanted vagus nerve stimulation 
for treatment-resistant depression raises no major safety concerns, but there are frequent, well-recognized side effects. 
Evidence on its efficacy is limited in quality. Therefore, this procedure should only be used with special arrangements 
for clinical governance, consent, and audit or research."  The guidance further states that "NICE encourages further 
research into implanted VNS for TRD, in the form of RCTs with a placebo or sham stimulation arm. Studies should 
report details of patient selection. Outcomes should include validated depression rating scales, patient-reported quality 
of life, time to onset of effect and duration of effect, and any changes in concurrent treatment." 
 
An assessment by the California Technology Assessment Forum (CTAF) concluded that the use of VNS for TRD 
does not meet CTAF’s Technology Assessment Criteria 3 through 5 for safety, effectiveness, and improvement in 
health outcomes (2011).  
 
The Institute for Clinical Systems Improvement (ICSI) (2013) published a guideline on Adult Depression in Primary 
Care, indicating that VNS is approved by the FDA for TRD on the basis of its potential benefit with long-term use. The 
evidence primarily stems from open labeled uncontrolled trials. It is not indicated for use in the acute treatment phase, 
and it has been studied only in TRD.  

 
None. 

 
CPT Codes 
CPT  Description 
61885 Insertion or replacement of cranial neurostimulator pulse generator or receiver, direct or inductive 

coupling; with connection to a single electrode array 
64553 Percutaneous implantation of neurostimulator electrodes; cranial nerve 
64568 Incision for implantation of cranial nerve (e.g., vagus nerve) neurostimulator electrode array and pulse 

generator 
64569 Revision or replacement of cranial nerve (e.g., vagus nerve) neurostimulator electrode array, including 

connection to existing pulse generator 
64570 Removal of cranial nerve (e.g., vagus nerve) neurostimulator electrode array and pulse generator 
95970 Electronic analysis of implanted neurostimulator pulse generator system (e.g., rate, pulse amplitude, 

pulse duration, configuration of wave form, battery status, electrode selectability, output modulation, 
cycling, impedance and patient compliance measurements); simple or complex brain, spinal cord, or 
peripheral (i.e., cranial nerve, peripheral nerve, sacral nerve, neuromuscular) neurostimulator pulse 
generator/transmitter, without reprogramming 

95976 Electronic analysis of implanted neurostimulator pulse generator/transmitter (e.g., contact group[s], 
interleaving, amplitude, pulse width, frequency [Hz], on/off cycling, burst, magnet mode, dose lockout, 
patient selectable parameters, responsive neurostimulation, detection algorithms, closed loop 
parameters, and passive parameters) by physician or other qualified health care professional; ….with 
simple cranial nerve neurostimulator pulse generator / transmitter programming by physician or other 
qualified health care professional 

95977 ….with complex cranial nerve neurostimulator pulse generator / transmitter programming by physician 
or other qualified health care professional 

  
 
 
 

SUPPLEMENTAL INFORMATION   

CODING & BILLING INFORMATION 
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HCPCS Codes 
HCPCS  Description 
L8679 Implantable neurostimulator, pulse generator, any type 
L8680 Implantable neurostimulator electrode, each 
L8681 Patient programmer (external) for use with implantable programmable neurostimulator pulse generator, 

replacement only 
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 
L8689 External recharging system for battery (internal) for use with implantable neurostimulator, replacement only 

 
CODING DISCLAIMER. Codes listed in this policy are for reference purposes only and may not be all-inclusive. Deleted codes and codes which 
are not effective at the time the service is rendered may not be eligible for reimbursement. Listing of a service or device code in this policy does not 
guarantee coverage. Coverage is determined by the benefit document. Molina adheres to Current Procedural Terminology (CPT®), a registered 
trademark of the American Medical Association (AMA). All CPT codes and descriptions are copyrighted by the AMA; this information is included for 
informational purposes only. Providers and facilities are expected to utilize industry standard coding practices for all submissions. When improper 
billing and coding is not followed, Molina has the right to reject/deny the claim and recover claim payment(s). Due to changing industry practices, 
Molina reserves the right to revise this policy as needed. 

 
2/9/2022       Policy reviewed and updated, no changes in coverage criteria, updated references.
2/8/2021 New policy. IRO Review 1/9/2021. Reviewed by practicing physician board-certified in Psychiatry, Psychiatry Child & Adolescent, 

Sleep Medicine, Psychiatry with Expertise in Eating Disorders.  
 

 
The content of this policy was removed from the VNS MCR-006 and a new policy was developed specific to this topic for depression. 
This new policy outlines that VNS for depression as a treatment for severe major depression is considered experimental, 
investigational and unproved based on insufficient evidence in the peer reviewed medical literature that prove safety and efficacy in 
this patient population.  
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Reserved for State specific information (to be provided by the individual States, not Corporate). Information 
includes, but is not limited to, State contract language, Medicaid criteria and other mandated criteria. 
 
The coverage directive(s) and criteria from an existing National Coverage Determination (NCD) or Local Coverage 
Determination (LCD) will supersede the contents of this Molina Clinical Review (MCR) document and provide the 
directive for all Medicare members.  The directives from this MCR document may be followed if there are no available 
NCD or LCD documents available and outlined below. 
 
On February 15, 2019, CMS announced a change in NCD (160.18) reflecting expanded coverage of VNS for treatment-
resistant depression (TRD) (see Decision Memo for Vagus Nerve Stimulation [VNS] for TRD [CAG-00313R2]). CMS 
issued an NCD that covers FDA-approved VNS devices for TRD through Coverage with Evidence Development (CED) 
when offered in a CMS approved, double-blind randomized placebo-controlled trial with a follow-up duration of ≥ 1 
year with the possibility of extending the study to a prospective longitudinal study when the CMS approved, double-
blind randomized placebo-controlled trial has completed enrollment, and there are positive interim findings. Each study 
must be approved by CMS and as a fully-described, written part of its protocol, must address whether VNS improves 
health outcomes for TRD patients compared to a control group, by answering a series of research questions detailed 
in the decision summary. The details of the prospective longitudinal study must be described in the original protocol 
for the double-blind randomized placebo-controlled trial. The research questions must be addressed in a separate 
analysis for patients with bipolar and unipolar disease. VNS is non-covered for the treatment of TRD when furnished 
outside of a CMS approved CED study. All other indications of VNS for the treatment of depression are nationally non-
covered. 
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