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Neuromodulation Devices for Opioid Withdrawal: FAQ

1. What are neuromodulation devices?

The International Neuromodulation Society defines therapeutic neuromodulation as “the alteration
of nerve activity through targeted delivery of a stimulus, such as electrical stimulation or chemical
agents, to specific neurological sites in the body.” In other words, neuromodulation devices
stimulate parts of the nervous system to control, or modulate, how those areas work and
reestablish neural balance. This can improve symptoms caused by brain or nerve problems and
help the body work normally.

2. How do they work to reduce opioid withdrawal?
Neuromodulation devices are designed to help ease opioid withdrawal by stimulating the
auricular (ear) branch of the vagus nerve, a neural pathway believed to regulate the body’s
stress response. Small, wearable devices send low-level electrical pulses to electrodes placed
in front of and behind the ear. Depending on the design, stimulation reaches the nerve either
through the skin (transcutaneous) or just beneath it using tiny, acupuncture-like needles
(percutaneous). Stimulating the vagus nerve is thought to calm autonomic hyperarousal, the
prolonged, heightened stress response that makes withdrawal feel so intense.

3. Are these devices FDA-approved?

No. The FDA has reviewed six devices for use in opioid withdrawal to help reduce symptoms. As
a novel device, the first was “granted” FDA permission to be legally sold in the US by
demonstrating that the device has probable benefits and can control probable risks, based on
results from a single open-label, uncontrolled study of 73 patients."? While the results are
promising, the lack of a control group means that we are unsure whether the symptom reduction
was due to the device, the natural resolution of withdrawal over time, the placebo effect, or
something else. Later devices were FDA “cleared” for sale in the US based on their similarity, or
“substantial equivalence,” to the first device. The process to get FDA “approval” is much more
rigorous, and manufacturers need strong evidence from well-designed clinical trials.

No device is currently granted, cleared, or approved as a stand-alone treatment for opioid
withdrawal, only as an “aid™ to reduce symptoms and “in conjunction with standard symptomatic
medications and other therapies for opioid withdrawal symptoms.™ There are also no devices
granted, cleared, or approved as treatments for opioid use disorder (OUD).
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4. Are these devices effective in treating opioid withdrawal

symptoms?

The evidence for the effectiveness of these devices is limited. Currently, three peer-reviewed
studies, all sponsored by neuromodulation device manufacturers, have examined their effect on
withdrawal symptoms, with mixed results.>>® After an hour of active device use, participants
reported a slightly greater decrease in withdrawal symptoms on the Clinical Opiate Withdrawal
Scale (COWS)’ compared to those using a deactivated “sham” device. Whether the difference
was statistically significant (not due to random chance) seemed to depend on how the change in
COWS score was calculated. Regardless, the clinical significance appeared modest: active
device use decreased withdrawal scores by 2.3 to 2.6 points more than sham devices,*® less
than the 6-point change patients have identified as clinically meaningful.® While this early
evidence is promising and shows potential for nerve stimulation to reduce withdrawal symptoms,
the overall evidence remains limited.

A follow-up study also examined the effect of active vs. sham stimulation during residential
treatment on self-reported illicit opioid or psychostimulant use in the 12 weeks after discharge.
Randomization to active device stimulation did not lead to significantly fewer use-days of these
substances.’

5. What are effective treatments for managing opioid

withdrawal symptoms?

The American Society of Addiction Medicine (ASAM) recognizes two main strategies for
managing opioid withdrawal: starting patients on methadone or buprenorphine before gradually
tapering the dose, or prescribing FDA-approved lofexidine during the acute withdrawal period
(usually lasting 7 to 10 days after symptoms start).’® Methadone and buprenorphine prevent acute
withdrawal symptoms and reduce opioid craving." Lofexidine is highly effective at counteracting
acute withdrawal symptoms.'? These strategies can be used together and in combination with
medications to treat specific symptoms such as anxiety, diarrhea, pain, nausea, and insomnia.

6. What are some of the potential risks of using

neuromodulation devices to treat opioid withdrawal?

There may be some risks following treatment with a neuromodulation device associated with the
return of withdrawal symptoms. A promotional flyer for one device states that, after treatment with
the device, “...your [drug] tolerance will be much lower. Using the same amount as before could
cause a fatal overdose.”"® Other risks of device use are minor and relate to pain and skin irritation
where the electrodes are attached to the body.
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7. How much do these devices cost compared to other

options?

A course of treatment with one device costs $5,500 per person.™ The total cost for 16 mg/day of
buprenorphine over 10 days of acute withdrawal ranges from $25 to $267, based on the retail
price for 30 sublingual tablets of 8 mg buprenorphine listed on GoodRx.com. Similarly, lofexidine
ranges in cost from $167 to $389 retail for 10 days at 2.52mg/day, still significantly less than the
cost of the cited device. Additionally, most Medicaid and other insurance plans provide coverage
for these medications. Given the very small effects on withdrawal symptom severity and lack of
evidence on preventing relapse and overdose, a medication like buprenorphine might provide
more “bang for your buck” than the devices currently on the market.

8. Where might these devices fit in the overdose prevention,

treatment, and recovery continuum?

OUD treatment and stable recovery involve much more than managing withdrawal symptoms, as
shown in the graphic below. Withdrawal symptoms appear during a relatively brief period after a
person discontinues active drug use.
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Neuromodulation devices to manage
withdrawal symptoms

There are no devices that have been granted, cleared, or approved by the FDA for the
treatment of OUD. Once the withdrawal period is over, there is no application for
neuromodulation devices in the treatment of OUD.

Gold-standard treatment for OUD involves the use of FDA-approved medications such as
buprenorphine and methadone.’>?" Claims of “unmedicated opioid treatment” are misleading
and may increase the risk of relapse and overdose. Additionally, remaining engaged in
counseling treatment and recovery support can be effective strategies that help some people
get well and stay in recovery.

Neuromodulation devices may be helpful in settings where medications to treat withdrawal
symptoms are not readily available or when a patient’s other health conditions prevent them
from being able to take approved medications. However, these devices were FDA-cleared to
help with withdrawal symptoms in addition to standard medications, not instead of them.
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Takeaways

« Neuromodulation devices are not treatments for OUD. OUD treatment and stable recovery
involve much more than managing withdrawal symptoms.

« Withdrawal symptoms can be effectively managed with medications such as lofexidine or
buprenorphine, and this may be more cost-effective than neuromodulation devices.

« Neuromodulation devices may be a promising treatment for opioid withdrawal symptoms,
however, the evidence for their effectiveness is limited. They were FDA-cleared to treat opioid
withdrawal symptoms along with standard medications.

» Buprenorphine and methadone are considered the gold-standard treatments for OUD, proven
to significantly reduce withdrawal symptoms, improve treatment engagement, and reduce the
risk of overdose.
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Appendix

FDA Reviews of Medical Devices for Opioid Withdrawal

FDA Device

Device Name s e FDA Decision Decision Year Publications
ubmission # Manufacturer

NSS-2 BRIDGE DEN170018 Innovative Health Granted 2017 1 open-label
Solutions, Inc. uncontrolled chart
Versailles, IN review (n=72)?
47042

Drug Relief K173861 DyAnsys, Inc. Cleared, SE to
San Mateo, CA NSS-2 BRIDGE
94401

Drug Relief v1 K221231 & DyAnsys, Inc. Cleared, SE to 2021 & 2022

K21197 San Mateo, CA Drug Relief

94401

Sparrow K201873 Spark Cleared, SEto 2021 1RCT (n=31)°

Therapy System Biomedical, Inc. NSS-2 BRIDGE
Dallas, TX 75252

Sparrow Ascent  K230796 Spark Cleared, SEto 2023
Biomedical, Inc. Sparrow Therapy
Dallas, TX 75252  System

NET Device K233166 Net Recovery Cleared, SE to 2024 1 RCT (n=108)°
Corp Sparrow Therapy 1 observational
Anaheim Hills, System (n=103)°
CA 92808

RCT = Randomized Controlled Trial; SE = Substantial equivalence
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