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Резюме 
Неинвазивная вагусная нейростимуляция (нВНС) — перспективный метод лечения, который изучается и показывает положительные ре-

зультаты при большом спектре заболеваний. Стимуляция осуществляется через поверхностные электроды в проекции шейной части или 

ушной (аурикулярной) ветви блуждающего нерва. Возрастающий интерес к нВНС обусловлен простотой, доступностью, безопасностью 

и хорошей переносимостью, однако до настоящего времени в России данный метод не нашел широкого применения. В данном обзоре пред-

ставлены основные параметры, используемые для стимуляции аурикулярной ветви и шейной части блуждающего нерва, а также результаты 

клинических исследований по использованию нВНС при головной боли, тиннитусе, нарушениях сна и тревоге. Обсуждены рекомендации 

FDA по применению стимулятора шейного отдела блуждающего нерва при головной боли, а также вопросы, необходимые для повышения 

уровня доказательной базы нВНС при различных нозологиях. Обозначена востребованность и перспективность разработки отечественного 

устройства для стимуляции периферической ветви вагуса, с целью более широкого внедрения методики в практику и накопления опыта его 

амбулаторного применения. 
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Abstract
Non-invasive vagus nerve stimulation (nVNS) is a promising treatment showing positive results for a wide range of diseases and is currently under 

active investigation. Surface electrodes are used to stimulate the cervical or auricular branch of the vagus nerve. The growing interest in nVNS is 

driven by its simplicity, accessibility, safety, and good tolerability. However, to date, this method has not been widely adopted in Russia. This review 
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covers the main stimulation parameters for auricular and cervical vagus nerve targets and the clinical evidence supporting nVNS use in managing 

headache, tinnitus, sleep disorders, and anxiety. We discuss FDA guidance on cervical VNS for headache and the research gaps that need to be filled 

to advance the evidence for nVNS in various conditions. We emphasize the necessity and prospects for a domestic (Russian) peripheral vagus nerve 

stimulation device, which would promote wider clinical integration and data collection on outpatient use.
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Introduction

Over the past several decades, neuromodulation 

techniques have been increasingly employed in the 

treatment of neurological disorders. One such approach 

is invasive vagus nerve stimulation (VNS), which has 

been approved by the U.S. Food and Drug Administra-

tion (FDA) for the treatment of epilepsy and depres-

sion in patients older than 12  years of age [1]. Despite 

being considered minimally invasive, the procedure is 

associated with a risk of implantation-related complica-

tions, including bradyarrhythmias, peritracheal hema-

toma due to the close anatomical relationship between 

the vagus nerve and the carotid artery, and respiratory 

complications such as vocal cord dysfunction and dys-

pnoea [2]. Rare cases of late-onset bradyarrhythmias and 

severe asystole have also been reported in patients with 

implanted devices [3]. Th ese concerns continue to limit 

the widespread adoption and broader implementation of 

invasive vagus nerve stimulation.

A promising alternative that avoids the limitations 

associated with invasive stimulation is non-invasive 

vagus nerve stimulation (nVNS). In nVNS, stimulation is 

delivered through surface electrodes placed over the cer-

vical portion of the vagus nerve or the auricular branch 

of the vagus nerve [2, 4]. Th e neurophysiological mecha-

nisms underlying this technique have been extensively 

investigated at the preclinical level. Briefl y, vagus nerve 

stimulation transmits aff erent signals to the nucleus trac-

tus solitarius, which in turn activates the locus coeruleus 

and promotes the release of norepinephrine. Increased 

norepinephrine levels subsequently stimulate the dorsal 

raphe nucleus, leading to enhanced serotonin release, a 

process associated with increased synaptic plasticity and 

neurogenesis. In addition, vagus nerve stimulation acti-

vates the basal nucleus, thereby modulating the choliner-

gic system, which plays a crucial role in neuroplasticity, 

including through mechanisms of long-term potentia-

tion [5].

Th e therapeutic potential of nVNS extends beyond 

the treatment of depression and epilepsy. Th is approach 

is currently being investigated in a wide range of neu-

rological disorders, including headache, tinnitus, insom-

nia, pain syndromes, restless legs syndrome, Parkinson’s 

disease, and others [4, 5]. Adverse eff ects associated with 

nVNS are generally mild and include skin irritation at 

the stimulation site; less commonly, patients report 

headache, dizziness, nausea, nasopharyngitis, and other 

symptoms [6]. To date, non-invasive vagus nerve stimu-

lation has not been widely adopted in Russia. 

Th e aim of this review is to summarise and systema-

tise the available evidence regarding the use of nVNS in 

the treatment of headaches, tinnitus, sleep disturbances, 

and anxiety.

A literature search was conducted using the PubMed 

(including MEDLINE) and Web of Science databases, as 

well as the Russian scientifi c electronic libraries Cyber-

Leninka and eLibrary.Ru. Th e following keywords were 

used: “non-invasive vagus nerve stimulation”, “vagus”, 

“headache”, “migraine”, “tinnitus”, and “insomnia”. 

Use of nVNS in headache, 
tinnitus, sleep disturbances, 
and anxiety
A brief overview of studies investigating the effi  cacy 

of nVNS is presented in Table 1.
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Table 1. Brief description of studies of the eff ectiveness of nVNS in headache, tinnitus, sleep disorders and anxiety

Author, 

year, refer-

ence

Nosology (num-

ber of patients)

Stimulation 

site (side)

Stimulation pa-

rameters:

1. puls e width

2. intensity 

3. frequency

Treatment regimen Result

P.J. Goadsby 

et al, 2014 

[8]

episodic 

migraine 

(30)

neck 

(R)

1. NS

2. NS

3. NS

 – 2 х 90s doses (15 min 

apart) aft er the onset of 

the headache

 – follow-up pe riod — 

6 weeks

2 hours aft er onset of headache:

 – with moderate and severe attack — no pain in 

21 % (fi rst attack)/22 % (all attacks)

 – with mild attack — 63 % pain free (fi rst at-

tack)/38 % pain free (all attacks)

P. Barbanti 

et al, 2015 

[9]

chronic 

migraine 

(50)

neck 

(R)

1. NS 

2. NS

3. NS

 – 2 х 120s doses (3 min 

apart) within 20 min 

of the onset of mild or 

moderate headache

 – follow-up period — 

2 weeks

48 patients:

 – aft er 1 hour: ≥ 50 % reduction in VAS in 56,3 % 

of patients, VAS = 0 in 35,4 % of patients

 – aft er 2 hours: ≥ 50 % reduction in VAS in 64,6 % 

of patients, VAS = 0 in 39,6 % of patients

131 migraine attacks:

 – aft er 1 hour: ≥ 50 % reduction in VAS in 38,2 % 

of attacks, VAS = 0 in 17,6 % of attacks

 – aft er 2 hours: ≥ 50 % reduction in VAS in 51,1 % 

of attacks, VAS = 0 in 22,9 % of attacks

T.M. Kinfe 

et al., 2015 

[10]

treatment-

refractory mi-

graine and sleep 

disturbance

(20)

neck 

(L, R)

1. 1 ms

2. up to 24 V

3. 25 Hz

 – for treatment — 120s 

on each side

 – for prevention — 120s 

on each side, 2 times 

a day, 3 months

 – decreased frequency (p <0,01), intensity 

(p <0,0001) and duration (p <0,002) of migraine 

attacks

 – improvement in performance, sleep quality and 

depressive symptoms (p <0,05)

L. Grazzi 

et al., 2016 

[11]

menstrual /men-

s trually related 

migraine 

(51)

neck 

(L, R)

1. 0,2 ms

2. up to 60 mA

3. 25 Hz

 – 120s on each side, 

3 times a day

 – from −3 days before 

estimated onset of 

menstruation through 

+3 days aft er the end of 

menstruation during 

each cycle of the 12-

week treatment period

reduction in the number of menstrual migraine/

m  enstrually related migraine days and analgesic 

use (p <0,001)

C. Tassorelli 

et al, 2018 

[12]

episodic 

migraine 

(120)

neck 

(L, R)

1. 0,2 ms

2. 60 mA

3. 25 Hz

120s on each side within 

20 min of the onset of 

headache

nVNS is sup erior to placebo for pain freedom at 

30 minutes and 60 minutes aft er the onset of the 

attack (p <0,01), increases the probability of having 

mild pain or being pain-free 2 hours poststimulation 

S.D. Silber-

stein et al, 

2016 [13]

chro nic 

migraine 

(59)

neck 

(R)

1. NS

2. up to 60 mA

3. NS

 – 2 х 120s doses (5-10 min 

apart), 3 times a day

 – follow-up period — 

8 months

reduction in the number of headache days com-

pared to baseline (p <0,01) 

C. Gaul 

et al., 2016 

[14]

chronic cluster 

headache 

(45)

neck 

(R)

1. NS

2. 60 mA

3. 25 Hz

3 х 120s doses, 2 times 

a day

a greater reduction in the number of headache 

attacks per week compared with the control group 

(p = 0,02)



R E V I E W  A R T I C L E S The Russian Archives of Internal Medicine • № 3 • 2026

178 

Author, 

year, refer-

ence

Nosology (num-

ber of patients)

Stimulation 

site (side)

Stimulation pa-

rameters:

1. puls e width

2. intensity 

3. frequency

Treatment regimen Result

S.D. Silber-

stein et al , 

2016 [15]

episodic and 

chronic cluster 

headache 

(150)

neck 

(R)

1. 0,2 ms

2. up to 60 mA

3. 25 Hz

3 х 120s doses (1 min 

apart)

in the nVNS group, more patients with episodic 

cluster headache responded to treatment (VAS = 0 

or 1 aft er 15 minutes) (p =0,008)

P.J.  Goadsby 

et al, 2018 

[16]

episodic and 

chronic cluster 

headache 

(48)

neck 

(on the at-

tack side)

1. 0,2 ms

2. up to 24 V

3. 5 kHz

3 х 120s doses in the nVNS group, a higher proportion of epi-

sodic cluster headache attacks achieved pain-free 

status within 15 minutes (p < 0,01)

A. Straube 

et al, 2015 

[19]

chronic 

migraine 

(46)

ear, concha

(L)

1. 0,25 ms

2.  below pain 

threshold

3. 1 Hz or 25 Hz

4h a day, 12 weeks stimulation with a frequency of 1 Hz leads to a 

greater re duction in headache days over a 28-day 

period compared to stimulation with a frequency 

of 25 Hz (p =0,035)

J. Lehtimäki 

et al, 2013 

[26]

tinnitus 

(10)

ear, tragus

(L)

1. NS

2.  above sen-

sory threshold 

(abo ut 0,8 mA)

3. 25 Hz

7 sessions х 45/60 min decreased severity of tinnitus symptoms (THI 

and mini-TQ questionnaires), improved mood 

(WHO-5 questionnaire); no statistical verifi cation 

was performed

P.M. Kreu-

zer et al, 

2014 [31]

tinnitus 

(50)

NS 1. NS

2. 0,1-10 mA

3. 25 Hz

 – phase I: 6h a day

 – phase II: 4h a day

 – follow-up period — 

24 weeks

 – phase I (terminated prematurely due to two car-

diac events) — decreased TQ scores (p =0,036) 

 – phase II — insignifi cant decrease in TQ scores 

(p =0,146)

Z. Mei et al, 

2014 [27]

tinnitus 

(32)

ear, concha

(NS)

1. 1 ms

2. 1 mA

3. 20 Hz

 – 20 min, 2 times a day

 – daily for 8 weeks

higher effi  cacy (THI and TDI questionnaires) in 

the main group (nVNS + sound therapy) compared 

with the control group aft er 8 weeks (p <0,05)

H.J. Shim 

et al, 2015 

[28]

tinnitus 

(30)

ear, concha

(L)

1. 0,2 ms

2.  1-10 mA (below 

pain threshold)

3. 25 Hz

10 sessions х 30 min  – insignifi cant decrease in THI scores (p =0,339) 

 – decrease in tinnitus loudness (p =0,005) and 

tinnitus awareness (p =0,020)

W.C. Suk 

et al, 2018 

[29]

tinnitus 

(24)

ear (cavum, 

cymba and 

tragus)

(NS)

1. 0,2 ms

2.  below pain 

threshold

3. 30 Hz

4 sessions х 12 min (each 

site for 4 min) for 2 weeks 

(day 1-3-8-10)

1 month aft er the end of the sessions: 

 – reduction of tinnitus characteristics (loudness, 

awareness, annoyance and eff ect on life) (p <0,05) 

 – decrease in THI scores (p <0,001) 

 – decrease in BDI scores (p =0,004)

T.Yu. Vladi-

mirova et al, 

2023 [30]

tinnitus 

(25)

ear, cymba

(L)

1. NS

2. 10 mA

3. 1-30 Hz

14 sessions х 10 min patients of the main group (nVNS + medications) 

were 60 % more likely to have a positive eff ect from 

treatment in the following indicators: the assess-

ment of the strength of subjective ear noise, the 

tone of the autonomic nervous system, the results 

of the THI questionnaire, the qualitative hearing 

characteristics

Table 1. (Сontinued)
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Author, 

year, refer-

ence

Nosology (num-

ber of patients)

Stimulation 

site (side)

Stimulation pa-

rameters:

1. puls e width

2. intensity 

3. frequency

Treatment regimen Result

M. Luo et al, 

2017 [40]

primary 

insomnia 

(35)

no data no data  – 30 min, 2 times a day

 – 5 days a week, for 

4 weeks 

 – decrease in PSQI scores at the end of the 2nd 

week (p <0,05) 

 – decrease in HAMD and HAMA scores at the 

end of weeks 4 and 6 (p <0,05)

Y. Jiao et al, 

2020 [41]

insomnia 

(31)

ear, concha

(on both 

sides)

1. NS

2.  adjusted by 

participants

3.  20 Hz — 10 s, 

4 Hz — 5 s

 – 30 min, 2 times a day

 – 5 consecutive days 

a week, for 4 weeks

signifi cant decrease in PSQI score in the main 

group (nVNS) at week 4, with no signifi cant diff er-

ence compared to the control group (sham nVNS) 

Y. Wu et al, 

2022 [42]

insomnia

(15)

ear, concha

(on both 

sides)

1. 0,2 ms

2. 1 mA

3. 20 Hz

 – 20 min, 2 times a day

 – 1 month

a more signifi cant decrease in PSQI scores in the 

main group (nVNS) compared with the control 

group (sham nVNS) (p =0,027)

L. Zhang 

et al, 2023 

[43]

altitude 

insomnia

(33)

ear, tragus

(L)

1. 0,5 ms

2. NS

3. 25 Hz

 – 45 min х once a day 

 – 5 consecutive days 

a week, for 4 weeks

 – signifi cant decrease in PSQI, ISI and GAD-7 

scores in the main group (nVNS) and the CBT 

group 

 – the eff ectiveness of nVNS at 4 and 8 weeks aft er 

treatment is higher than that of CBT

S. Zhang 

et al, 2024 

[45]

insomnia 

(36)

ear, cymba 

and cavum

(on both 

sides)

1. 0,2 ms ±30 %

2.  0,8-1,5 mA 

(below pain 

threshold)

3.  20 Hz — 10 s, 

4 Hz — 5 s

 – 30 min, 2 times a day

 – 5 consecutive days 

a week, for 8 weeks

 – follow-up period — 

20 weeks

 – a more signifi cant decrease in PSQI, ISI, 

HAMD, HAMA and FFS scores aft er 8 weeks 

in the main group (nVNS) compared with the 

control group (sham nVNS) (p <0,001) 

 – the advantage of nVNS persisted during the 20-

week follow-up period

J.W. Yeom 

et al, 2025 

[44]

insomnia

(no data)

no data no data 30 min daily for 6 weeks  – a more signifi cant decrease in PSQI (p =0,009) 

and ISI (p = 0,023) scores in the main group 

(nVNS) compared with the control group (sham 

nVNS)

 – increased total sleep time (p =0,019) and 

improved quality of life in the nVNS group 

(p =0,047)

V. Srini-

vasan et al, 

2024 [46]

anxiety 

(no data)

no data no data  – 30 min

 – 4 days a week, 

for 4 weeks

a more signifi cant decrease in anxiety symptoms 

(GAD-7 questionnaire) and salivary cortisol levels 

in the main group (nVNS) compared with the 

control group (Jacobson’s PMR)

V. Srini-

vasan et al, 

2024 [47]

anxiety and 

sleep disturbanc-

es (no data)

no data no data  – 30 min

 – 3 days a week, 

for 4 weeks

signifi cant improvement in sleep quality and anxi-

ety reduction at 4 weeks (p = 0,001)

Note. BDI — Beck Depression Inventory; CBT — Cognitive behavioral therapy; FFS — Flinders Fatigue Scale; GAD-7 — Generalized Anxiety Disorder-7; HAMA — Hamilton 

Anxiety Rating Scale; HAMD — Hamilton Rating Scale for Depression; ISI — Insomnia Severity Index; L — left; NS — not stated; nVNS — noninvasive Vagus Nerve Stimulation; 

PMR — Progressive Muscle Relaxation; PSQI — Pittsburgh Sleep Quality Index; R — right; TDI — Tinnitus Dysphoria Inventory; THI — Tinnitus Handicap Inventory; TQ — Tinnitus 

Questionnaire; VAS — Visual Analogue Scale; WHO-5 — World Health Organization-Five Well-Being Index

Table 1. (Th e end)
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nVNS and headache management
Electrical neuromodulation techniques, including 

nVNS, occupy a distinct niche among non-pharmaco-

logical approaches to the management of primary head-

ache disorders [7].

Th e fi rst device designed for cervical vagus nerve 

stimulation was the gammaCore system (electroCore, 

Inc., USA). Results of the pilot study by P.J. Goadsby 

et al., published in 2014, demonstrated the effi  cacy and 

favourable tolerability of cervical nVNS for the acute 

treatment of episodic migraine attacks [8]. Subsequent 

studies confi rmed these fi ndings, showing that nVNS sig-

nifi cantly reduced the frequency, intensity, and duration 

of migraine attacks, decreased analgesic consumption, 

and alleviated associated functional impairment, sleep 

disturbances, and depressive symptoms [9–12]. Accord-

ing to the results of the double-blind, randomised, con-

trolled PRESTO trial, the effi  cacy of nVNS for the acute 

treatment of episodic migraine corresponds to a level of 

evidence of 1b [12]. In addition, the preventive eff ect of 

nVNS in chronic migraine, manifested by a reduction 

in the number of headache days, was demonstrated in 

a study by S.D. Silberstein et al., published in 2016, with 

a level of evidence of 2b [13]. In  addition to migraine, 

nVNS may alleviate pain attacks in patients with tri-

geminal autonomic cephalalgias [14–17], with the most 

compelling evidence (level of evidence 1b) reported for 

episodic cluster headache [15, 16]. Th e gammaCore Sap-

phire cervical vagus nerve stimulator has received FDA 

approval for the treatment of several headache disorders, 

including migraine, cluster headache, hemicrania conti-

nua, and paroxysmal hemicrania [18] (Table 2).

Th e NEMOS device (Cerbomed, Germany) is 

designed to stimulate the auricular branch of the vagus 

nerve. In  a study by A. Straube et al., 46  patients with 

migraine underwent stimulation with the NEMOS 

device for 4 hours daily over a period of three months. 

Th e results demonstrated the safety of nVNS and showed 

that stimulation at a frequency of 1 Hz was more eff ective 

than stimulation at 25 Hz for the prevention of chronic 

migraine. In the 1 Hz stimulation group, approximately 

one-third of patients experienced a reduction of more 

than 50 % in the number of headache days (level of evi-

dence 2b) [19]. Currently, functional MRI is being used 

to investigate the pathophysiological mechanisms under-

lying the eff ects of electrical stimulation [20, 21], as well 

as to identify predictors of [22] response to auricular 

nVNS in patients with migraine.

Table 2. Treatment recommendations for using the gammaCore Sapphire stimulator 
[Available at: https://www.accessdata.fda.gov/cdrh_docs/pdf21/K211856.pdf (accessed date on 03.08.2025)]

Indication Treatment recommendations

Th e preventive treatment of migraine headache in 

adolescent (aged 12 and older) and adult patients

120-second stimulation cycle, 2 consecutive stimulations on either side of the neck as follows: 

• First daily treatment: within 1 hour of waking 

• Second daily treatment: 4-6 hours aft er the fi rst daily treatment 

• Th ird daily treatment: within 1 hour before going to sleep

Th e acute treatment of pain associated with 

migraine headache in adolescents (aged 12 and 

older) and adult patients

120-second stimulation cycle, 2 bilateral stimulations up to 3 times a day

Adjunctive use for the preventive treatment of 

cluster headache in adult patients

120-second stimulation cycle, 3 consecutive stimulations on either side of the neck as follows: 

• First daily treatment: within 1 hour of waking 

• Second daily treatment: 7-10 hours aft er the fi rst daily treatment

Th e acute treatment of pain associated with 

episodic cluster headache in adult patients

120-second stimulation cycle, 3 consecutive stimulations up to 8 times a day

Treatment of hemicrania continua in adults in 

adolescents (aged 12 and older) and adult patients

120-second stimulation cycle, 2 stimulations ipsilateral to the side of pain up to 3 times a day

Treatment of paroxysmal hemicrania in in 

adolescents (aged 12 and older) and adult patients

120-second stimulation cycle, 2 stimulations ipsilateral to the side of pain up to 3 times a day
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nVNS and tinnitus management
Subjective tinnitus represents a significant medi-

cal and social problem, as it can substantially impair 

quality of life by affecting both social interactions and 

work performance. Episodic tinnitus is experienced 

by 30–45 % of the adult population, approximately 8 % 

of individuals perceive it constantly, and in about 1 % 

of cases it has a considerable impact on daily func-

tioning [23]. Individuals of working age, particularly 

those between 40 and 60 years old, are most commonly 

affected. The development of tinnitus is associated with 

a variety of factors, including overweight and obesity, 

comorbid conditions such as hypertension and diabe-

tes mellitus, the use of certain medications (aminogly-

cosides, furosemide, cisplatin, and some nonsteroidal 

anti-inflammatory drugs or antidepressants), as well 

as otologic disorders resulting in hearing loss. In addi-

tion, an important role is attributed to an individual’s 

premorbid psychological status, particularly the level of 

anxiety [24].

Because the development of tinnitus is oft en unre-

lated to structural abnormalities of the auditory con-

duction system, objective registration of the symptom is 

generally not possible. As all currently available assess-

ment methods are subjective, the patient’s own descrip-

tion of the tinnitus characteristics plays a pivotal role in 

the diagnostic process [24].

Current treatment approaches aimed at alleviating 

tinnitus are diverse and include psychotherapy, tinnitus 

maskers and sound therapy, biofeedback, pharmaco-

logical treatment, various neuromodulation techniques 

(such as transcranial magnetic stimulation, deep brain 

stimulation, and diff erent forms of peripheral nerve 

stimulation), as well as acupuncture. Th ese approaches 

diff er considerably in terms of availability, effi  cacy, cost, 

and degree of invasiveness [25].

Th e results of a pilot study evaluating nVNS com-

bined with sound therapy in 10  patients with tinnitus 

were published in 2013. Th e sound therapy consisted of 

specially selected classical music from which one octave 

corresponding to each patient’s tinnitus frequency had 

been removed. Aft er seven sessions of left  tragus stim-

ulation, most participants reported improvements in 

mood, as assessed by the WHO-5 questionnaire, as well 

as a reduction in tinnitus severity, refl ected by decreases 

in scores on the Tinnitus Handicap Inventory (THI) 

and the Mini-Tinnitus Questionnaire (mini-TQ). One 

patient experienced no change in tinnitus character-

istics, while another reported only minimal symptom 

improvement [26]. Th e benefi cial eff ects of nVNS, both 

in combination with sound therapy and as a standalone 

intervention, have also been demonstrated in other stud-

ies [27–30]. However, the second phase of the study 

conducted by P.M. Kreuzer et al. failed to show a signifi -

cant reduction in the total Tinnitus Questionnaire (TQ) 

score aft er 24 weeks of nVNS treatment [31]. It  should 

be noted that the vast majority of published studies have 

been characterised by low or very low methodological 

quality [26, 28–31]. Moderate evidence supporting the 

effi  cacy of combined therapy (nVNS plus tinnitus sound 

masking), corresponding to a level of evidence of 2b, was 

provided only by the study of Z. Mei et al. published in 

2014 [27].

In a systematic review published in 2021, the authors 

analysed studies investigating both invasive and non-

invasive vagus nerve stimulation and concluded that, 

due to methodological limitations and the poor report-

ing quality of the included studies, the eff ects of these 

interventions on tinnitus remain uncertain [32]. Th ere-

fore, the effi  cacy of nVNS for the treatment of tinnitus, 

including its use as a standalone intervention without 

concomitant sound therapy, requires confi rmation in 

larger and methodologically rigorous studies [33].

nVNS and sleep disturbances 
and anxiety
Insomnia is a common sleep disorder characterised 

by persistent diffi  culties with sleep initiation and/or sleep 

maintenance, resulting in insuffi  cient sleep duration [34]. 

Currently, insomnia is classifi ed as acute (symptoms last-

ing less than 3  months), chronic (symptoms occurring 

at least three times per week for at least 3  months), or 

unspecifi ed [35].

Epidemiological studies have shown that insomnia 

aff ects up to 10 % of adults worldwide [36] and up to 

50 % of patients seeking primary care [34], with a higher 

prevalence observed among women [37]. Insomnia has 

a substantial negative impact on quality of life and work 

productivity and is recognised as an important risk factor 

for cardiovascular disease, type 2 diabetes mellitus, cog-

nitive impairment, and psychiatric disorders [35].

Cognitive behavioural therapy (CBT) is considered 

the cornerstone of treatment for chronic insomnia; how-

ever, a shortage of qualifi ed specialists limits the wide-

spread implementation of this therapeutic approach [35]. 

Although pharmacotherapy demonstrates effi  cacy com-

parable to CBT in the management of acute sleep distur-

bances, its eff ectiveness in chronic insomnia is reduced 

because of a substantial decline in the durability of the 

therapeutic eff ect [38]. Consequently, alternative treat-

ment strategies, particularly non-invasive vagus nerve 

stimulation, have attracted growing interest. Owing 

to its targeted modulation of the auricular branches of 

the vagus nerve, nVNS is generally well tolerated [39]. 

In  addition, the user-friendly interface of stimulation 

devices makes them suitable for self-administration in 

the outpatient setting.

In an analysis of the nVNS effects in 35 patients with 

insomnia and affective disorders, M. Luo et al. [40] 
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observed a significant reduction in Pittsburgh Sleep 

Quality Index (PSQI) scores by the end of the second 

week of treatment (p <  0.05), as well as significant 

decreases in Hamilton Depression Rating Scale (HAMD) 

and Hamilton Anxiety Rating Scale (HAMA) scores by 

the fourth and sixth weeks of therapy (p < 0.05). Based 

on these findings, the authors concluded that nVNS 

may improve sleep quality and alleviate symptoms of 

anxiety and depression. However, the absence of a con-

trol group in this study limits the interpretation of the 

results.

Subsequently, studies with a higher level of evidence 

(1b) were conducted. For instance, Y. Jiao et al. [41] 

reported a signifi cant reduction in PSQI scores aft er 

four weeks of treatment in both the active nVNS group 

and the sham stimulation group, with no statistically 

signifi cant diff erence between them. However, superior 

effi  cacy of nVNS compared with sham stimulation in 

the treatment of insomnia was demonstrated in several 

other studies [42–44]. Moreover, in a study by L. Zhang 

et al. [43], which analysed the eff ects of stimulation in 

100 men living at high altitude, nVNS not only showed 

effi  cacy comparable to that of CBT, but also outper-

formed CBT with respect to several outcome measures.

In a recent randomised clinical trial [45], the dura-

tion of nVNS therapy was extended to eight weeks for the 

fi rst time. Patients in th e active treatment group demon-

strated a signifi cant reduction in PSQI scores, indicating 

the clinical effi  cacy of nVNS in chronic insomnia, with 

superiority over sham stimulation persisting for up to 

20  weeks. In  addition, vagus nerve stimulation exerted 

signifi cantly greater eff ects on reducing symptoms of 

depression and anxiety, as well as daytime fatigue, in 

patients with insomnia.

Th e eff ects of nVNS on anxiety symptoms during and 

aft er the COVID-19  pandemic were investigated by V. 

Srinivasan et al. [46, 47]. Th ese studies demonstrated 

signifi cant reducti ons in Generalised Anxiety Disor-

der-7 (GAD-7) scores and salivary cortisol levels aft er 

four weeks of nVNS. Furthermore, nVNS was shown 

to be superior to Jacobson’s progressive muscle relax-

ation technique [46] and was associated with signifi cant 

improvements in sleep quality [47].

Th e fi ndings of a recent systematic review and meta-

analysis suggest that nVNS represents a promising, safe, 

and non-invasive therapeutic option for insomnia [48]. 

Th e simultaneous improvement in sleep quality and anx-

iety symptoms is particularly relevant for patients with 

comorbid disorders. To  enhance the reproducibility of 

fi ndings and optimise the application of this approach 

across broader populations, standardisation of nVNS 

protocols is required.

Devices based on nVNS technology are not yet avail-

able on the Russian market, creating opportunities for 

the development of domestic systems. A key priority in 

this process is the identifi cation of optimal stimulation 

parameters for both the auricular branch and the cervi-

cal portion of the vagus nerve.

Stimulation parameters 
of the auricular branch of 
the vagus nerve
In 2024, a review of 109 studies investigating auric-

ular nVNS was published, including an analysis of the 

stimulation parameters used across studies [5]. Th e 

authors noted that only three studies provided a com-

plete description.

Stimulation intensity ranged from 0.5  to 50  mA; 

however, in 77 % of the studies reporting this parameter, 

the average intensity did not exceed 6  mA. In  68 % of 

the studies, the intensity of auricular nVNS was indi-

vidually adjusted to a level between the participant’s 

sensory and pain thresholds. Pulse frequency was speci-

fi ed in most studies, with frequencies of 20  or 25  Hz 

being used in 74 % of cases. Th ree studies reported the 

use of a combination of two frequencies, namely 4 and 

20  Hz. In  the vast majority of studies, the wavelength 

ranged from 0.05  to 1.0  ms, with values of 0.20  or 

0.25 ms being employed in 51 % of the reports. Th e side 

of stimulation was specifi ed in 84 studies; among these, 

left -sided stimulation was used most frequently (62 %). 

Bilateral stimulation was applied in 27 % of studies, 

whereas right-sided stimulation was employed in 11 %. 

Th e stimulation site was largely determined by electrode 

geometry, with electrodes most commonly attached to 

the cymba conchae (31  studies), the concha (27  stud-

ies), or the tragus (21 studies) of the auricle. Informa-

tion regarding the duty cycle (the ratio between stimula-

tion and pause periods) was reported in only 32 studies 

(29 %), with a 30 s on/30 s off  pattern being used in 14 of 

them. Th e duration and number of stimulation sessions 

varied considerably both within studies investigating 

the same condition and across diff erent indications. 

Th erefore, the optimal parameters for transcutaneous 

stimulation of the auricular branch of the vagus nerve 

have yet to be established [5].

Stimulation parameters 
of the cervical vagus nerve

Th e vast majority of studies employing cervical vagus 

nerve stimulation have been conducted in patients with 

headache disorders [2]. In addition, a case report pub-

lished in 2011  described the resolution of intractable 

hiccups following transcutaneous stimulation of the 

phrenic nerve and the cervical vagus nerve [49], while a 

study published in 2016 evaluated the eff ects of cervical 

nVNS on infl ammatory cytokine levels in healthy volun-

teers [50].
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The stimulating surface of the nVNS device is posi-

tioned over the sternocleidomastoid muscle on either 

the right or left side of the neck, or sequentially on both 

sides. Stimulation intensity is individually adjusted, 

with maximum values reaching 24 V and 60 mA. In the 

majority of studies, a pulse frequency of 25 Hz was used, 

whereas one study [49] employed a frequency of 1 Hz. 

Wavelength was set at either 0.2 ms or 1 ms. The dura-

tion of individual stimulation cycles ranged from 30 to 

120 seconds [2]. Treatment can be safely administered 

several times per day. The FDA recommendations 

regarding the use of the gammaCore Sapphire cervical 

stimulator for headache disorders are summarised in 

Table 2. 

Conclusion

The growing interest in nVNS is driven by the sim-

plicity, accessibility, safety, and favourable tolerability 

of this approach. The development of a domestic device 

implementing nVNS techniques therefore represents an 

important and timely objective. The number of studies 

investigating nVNS continues to increase, accompanied 

by a broadening range of clinical conditions in which 

its efficacy is being evaluated. The results obtained with 

the gammaCore cervical vagus nerve stimulator formed 

the basis for the FDA approval of its use for the pre-

ventive and acute treatment of cluster headache and for 

the acute treatment of episodic migraine. Subsequently, 

the indications were expanded to include migraine pre-

vention, as well as the treatment of cluster headache 

and hemicrania continua. With regard to non-invasive 

stimulation of the auricular branch of the vagus nerve, 

despite encouraging results in headache disorders, 

tinnitus, insomnia, and anxiety, further high-quality 

studies are required to strengthen the evidence base. 

Such studies should include larger sample sizes, stan-

dardised stimulation protocols or detailed descriptions 

thereof, and appropriate randomisation and blinding 

procedures.

Вклад авторов:

Все авторы внесли существенный вклад в подготовку работы, прочли 

и одобрили финальную версию статьи перед публикацией

Супонева Н.А.: разработка концепции и дизайна, обзор публикаций по 

теме статьи, анализ полученных данных, редактирование текста рукописи

Грозова Д.А.: обзор публикаций по теме статьи, написание текста 

рукописи

Кириченко О.А.: обзор публикаций по тем е статьи

Белопасова А.В.: редактирование текста рукописи

Author Contribution:

All the authors contributed signifi cantly to the study and the article, read 

and approved the fi nal version of the article before publication

Suponeva N.А.: development of the concept and design, review of publica-

tions on the topic of the article, analysis of the obtained data, article editing

Grozova D.А.: review of publications on the topic of the article, article writing

Kirichenko O.A.: review of publications on the topic of the article

Belopasova А.V.: article editing

Список  литературы / References:

1. Johnson R.L., Wilson C.G. A review of vagus nerve stimulation 

as a therapeutic intervention. J Inflamm Res. 2018;11:203-213. 

doi: 10.2147/JIR.S163248. 

2. Yap J.Y.Y., Keatch C., Lambert E. et al Critical Review of 

Transcutaneous Vagus Nerve Stimulation: Challenges for 

Translation to Clinical Practice. Front Neurosci. 2020;14:284. 

doi: 10.3389/fnins.2020.00284.

3. Iriarte J., Urrestarazu E., Alegre M. et al Late-onset periodic 

asystolia during vagus nerve stimulation. Epilepsia. 

2009;50(4):928-932. doi: 10.1111/j.1528-1167.2008.01918.x.

4. Шварц В.А., Сижажев Э.М. Чрескожная стимуляция 

аурикулярной ветви блуждающего нерва: потенциал метода 

лечения различных сердечно-сосудистых заболеваний. 

Клиническая физиология кровообращения. 2023;20(1):5-15. 

doi: 10.24022/1814-6910-2023-20-1-5-15.

Shvartz V.A., Sizhazhev E.M. Percutaneous stimulation of the 

auricular branch of the vagus: the potential of the method of 

treatment of different cardiovascular diseases. Clinical Physiology 

of Circulation. 2023; 20(1):5-15. doi: 10.24022/1814-6910-2023-

20-1-5-15 [in Russian].

5. Gerges A.N.H., Williams E.E.R., Hillier S. et al Clinical application 

of transcutaneous auricular vagus nerve stimulation: a 

scoping review. Disabil Rehabil. 2024;46(24):5730-5760. 

doi: 10.1080/09638288.2024.2313123.

6. Redgrave J., Day D., Leung H. et al Safety and tolerability of 

transcutaneous vagus nerve stimulation in humans; a systematic 

review. Brain Stimul. 2018;11:1225-1238. doi: 10.1016/j.

brs.2018.08.010.

7. Соколов А.Ю., Любашина О.А., Ваганова Ю.С., Амелин А.В. 

Периферическая нейростимуляция в терапии головных 

болей. Журнал неврологии и психиатрии им. С.С. Корсакова. 

2019;119(10):79-88. doi: 10.17116/jnevro201911910179.

Sokolov A.Yu., Lyubashina O.A., Vaganova Yu.S., Amelin A.V. 

Peripheral neurostimulation in headache treatment. 

S.S. Korsakov Journal of Neurology and Psychiatry = Zhurnal 

Nevrologii i Psikhiatrii im. S.S. Korsakova. 2019;119(10):79-88. 

doi: 10.17116/jnevro201911910179 [in Russian].

8. Goadsby P.J., Grosberg B.M., Mauskop A. et al Effect of 

noninvasive vagus nerve stimulation on acute migraine: an 

open-label pilot study. Cephalalgia. 2014;34(12):986-993. 

doi: 10.1177/0333102414524494.

9. Barbanti P., Grazzi L., Egeo G. et al Non-invasive vagus nerve 

stimulation for acute treatment of high-frequency and chronic 

migraine: an open-label study. J Headache Pain. 2015;16:61. 

doi: 10.1186/s10194-015-0542-4.

10. Kinfe T.M., Pintea B., Muhammad S. et al Cervical non-invasive 

vagus nerve stimulation (nVNS) for preventive and acute 



R E V I E W  A R T I C L E S The Russian Archives of Internal Medicine • № 3 • 2026

184 

treatment of episodic and chronic migraine and migraine-

associated sleep disturbance: a prospective observational cohort 

study. J Headache Pain. 2015;16:101. doi: 10.1186/s10194-015-

0582-9.

11. Grazzi L., Egeo G., Calhoun A.H. et al Non-invasive 

Vagus Nerve Stimulation (nVNS) as mini-prophylaxis for 

menstrual/menstrually related migraine: an open-label study. 

J Headache Pain. 2016;17(1):91. doi: 10.1186/s10194-016-0684-z.

12. Tassorelli C., Grazzi L., de Tommaso M. et al; PRESTO Study 

Group. Noninvasive vagus nerve stimulation as acute therapy 

for migraine: The randomized PRESTO study. Neurology. 

2018;91(4):364 373. doi: 10.1212/WNL.0000000000005857.

13. Silberstein S.D., Calhoun A.H., Lipton R.B. et al Chronic 

migraine headache prevention with noninvasive vagus nerve 

stimulation: The EVENT study. Neurology. 2016;87(5):529-538. 

doi: 10.1212/WNL.0000000000002918. 

14. Gaul C., Diener H.C., Silver N. et al Non-invasive vagus 

nerve stimulation for PREVention and Acute treatment 

of chronic cluster headache (PREVA): A randomised 

controlled study. Cephalalgia. 2016;36(6):534-546. 

doi: 10.1177/0333102415607070. 

15. Silberstein S.D., Mechtler L.L., Kudrow D.B. et al Non-Invasive 

Vagus Nerve Stimulation for the ACute Treatment of Cluster 

Headache: Findings From the Randomized, Double-Blind, 

Sham-Con trolled ACT1 Study. Headache. 2016;56(8):1317-1332. 

doi: 10.1111/head.12896. 

16. Goadsby P.J., de Coo I.F., Silver N. et al Non-invasive vagus 

nerve stimulation for the acute treatment of episodic and 

chronic cluster headache: A randomized, double-blind, sham-

controlled ACT2 study. Cephalalgia. 2018;38(5):959-969. 

doi: 10.1177/0333102417744362. 

17. Villar-Martinez M.D., Goadsby P.J. Non-invasive neuromodulation 

of the cervical vagus nerve in rare primary headaches. 

Front Pain Res (Lausanne). 2023 Mar 13;4:1062892. 

doi: 10.3389/fpain.2023.1062892.

18. Department of Health and Human Services. Food and Drug 

Administration. 2021. [Electronic resource]. URL: https://www.

accessdata.fda.gov/cdrh_docs/pdf21/K211856.pdf. (date of 

the application: 03.08.2025).

19. Straube A., Ellrich J., Eren O. et al Treatment of chronic migraine 

with transcutaneous stimulation of the auricular branch of the 

vagal nerve (auricular t-VNS): a randomized, monocentric clinical 

trial. J Headache Pain. 2015;16:543. doi: 10.1186/s10194-015-

0543-3. 

20.  Zhang Y., Huang Y., Li H. et al Transcutaneous auricular vagus 

nerve stimulation (taVNS) for migraine: an fMRI study. Reg 

Anesth Pain Med. 2021;46(2):145-150. doi: 10.1136/rapm-2020-

102088. 

21.  Huang Y., Zhang Y., Hodges S. et al The modulation effects of 

repeated transcutaneous auricular vagus nerve stimulation on 

the functional connectivity of key brainstem regions along the 

vagus nerve pathway in migraine patients. Front Mol Neu rosci. 

2023;16:1160006. doi: 10.3389/fnmol.2023.1160006.

22.  Fu C., Zhang Y., Ye Y. et al Predicting response to tVNS in 

patients with migraine using functional MRI: A voxels-based 

machine learning analysis. Front Neurosci. 2022;16:937453. 

doi: 10.3389/fnins.2022.937453.

23.  Bagul ey D.M., Andersson G. Factor analysis of the tinnitus 

handicap inventory. American Journal of Audiology. 

2003;12(1):31-34. doi: 10.1044/1059-0889(2003/007).

24. Стулин И.Д., Тардов М.В., Дамулин И.В. Тиннитус: 

клинико-патогенетические аспекты. Журнал неврологии 

и психиатрии им. С.С. Корсакова. 2021;121(6):100-105. 

doi: 10.17116/jnevro2021121061100.

Stulin I.D., Tardov M.V., Damulin I.V. Tinnitus: clinical and 

pathogenetic aspects. S.S. Korsakov Journal of Neurology and 

Psychiatry = Zhurnal nevrologii i psikhiatrii imeni S.S. Korsakova. 

2021;121(6):100-105. doi: 10.17116/jnevro2021121061100 

[in Russian].

25. Шелеско Е.В., Черникова Н.А., Фомочкина Л.А. и др. 

Принципы диагностики и лечения шума в ушах. 

Журнал неврологии и психиатрии им. С.С. Корсакова. 

2021;121(11) :99-105. doi: 10.17116/jnevro202112111199.

Shelesko E.V., Chernikova N.A., Fomochkina L.A. et al 

Principles of diagnosis and treatment of tinnitus. S.S. Korsakov 

Journal of Neurology and Psychiatry = Zhurnal nevrologii 

i psikhiatrii imeni S.S. Korsakova. 2021;121(11):99-105. 

doi: 10.17116/jnevro202112111199 [in Russian].

26. Lehtimäki J., Hyvärinen P., Ylikoski M. et al Transcutaneous vagus 

nerve stimulation in tinnitus: a pilot study. Acta Otolaryngol. 

2013;133(4):378-382. doi: 10.3109/00016489.2012.750736.

27. Mei Z., Yang S., Cai S. et al Treatment of  tinnitus with electrical 

stimulation on acupoint in the distribution area of ear vagus 

nerve combini ng with sound masking: randomized controlled 

trial. World J Acupunct—Moxibustion. 2014;24(2):3 0-35. 

doi: 10.1016/S1003-5257(14)60022-2.

28. Shim H.J., Kwak M.Y., An Y.H. et al Feasibility and safety of 

transcutaneous vagus nerve stimulation paired with notched 

music therapy for the treatment of chronic tinnitus. J Audiol Otol. 

2015;19:159–167. doi: 10.7874/jao.2015.19.3.159.

 29. Suk W .C., Kim S.J., Chang D.S., Lee H.Y. Characteristics of 

stimulus intensity in transcutaneous vagus nerve stimulation 

for chronic tinnitus. J Int Adv Otol. 2018;14(2):267-272. 

doi: 10.5152/iao.2018.3977.

30. Владимирова Т.Ю., Айзенштадт  Л.В., Шелыхманова М.В. 

Комплексный подход к лечению тиннитуса 

у пациентов старшей возрастной группы. Российская 

оториноларингология. 2023;22(3):32-39. doi: 10.18692/1810-

4800-2023-3-32-39.

Vladimirova T.Yu., Aizenshtadt L.V., Shelykhmanova M.V. 

Comprehensive approach to treatment of tinnitus in patients of 

older age group. Russian Otorhinolaryngology. 2023;22(3):32-39. 

doi: 10.18692/1810-4800-2023-3-32-39 [in Russian].

31. Kreuzer P.M., Landgrebe M., Resch M. et al Feasibility, safety and 

efficacy of transcutaneous vagus nerve stimulation in chronic 

tinnitus: an open pilot study. Brain Stimul. 2014;7:740-747. 

doi: 10.1016/j.brs.2014.05.003. 

32. Stegeman I., Velde H.M., Robe PAJT et al Tinnitus treatment 

by vagus nerve stimulation: A systematic review. PLoS One. 

2021;16(3):e0247221. doi: 10.1371/journ al.pone.0247221.



О Б З О Р Н Ы Е  С Т А Т Ь ИАрхивъ внутренней медицины • № 3 • 2026

185 

33. Yakunina N., Nam E.C. Direct and Transcutaneous Vagus Nerve 

Stimulation for Treatment of Tinnitus: A Scoping Review. Front 

Neurosci. 2021;15:680590. doi: 10.3389/fnins.2021.680590. 

34. Perlis M.L., Posner D ., Riemann D. et al Insomnia. Lancet. 

2022;400(10357):1047-1060. doi: 10.1016/S0140-

6736(22)00879-0.

35. Пизова Н.В. Бессонница: определение, 

распространенность, риски для здоровь я и подходы 

к терапии. Медицинский совет. 2023;17(3):85-93. 

doi: 10.21518/ms2023-034. 

Pizova NV. Insomnia: definition, prevalence, health risks and 

therapy approaches. Meditsinskiy sovet  = Medical Council. 

2023;(3):85-93. doi: 10.21518/ms2023-034 [in Russian].

36. Riemann D., Dressle R.J., Benz F. et al Chronic insomnia, REM 

sleep instability and  emotional dysregulation: A pathway 

to anxiety and depression? J Sleep Res. 2025;34(2):e14252. 

doi: 10.1111/jsr.14252. 

37. Zhang B., Wing Y.K. Sex differences in insomnia: a meta-

analysis. Sleep. 2006;29(1):85-93. doi: 10.1093/sleep/29.1.85. 

38. Пчелина П.В., П.В., Полуэктов М.Г. Когнитивно-

поведенческая терапия и фармакотерапия хронической 

инсомнии. Журнал неврологии и психиатрии 

им. С.С. Корсакова.  2019;119(4 вып. 2):22-27. 

doi: 10.17116/jnevro201911904222. 

Pchelina P.V., Poluektov M.G. Cognitive-behavioral therapy 

and pharmacotherapy for chronic insomnia. S.S. Korsakov 

Journal of Neurology and Psychia try = Zhurnal Nevrologii 

i Psikhiatrii im. S.S. Korsakova. 2019;119(4 vyp 2):22-27. 

doi: 10.17116/jnevro201911904222 [in Russian].

39. Liu C., Chen S., Zhang Y. et al Transcutaneous Auricular Vagus 

Nerve Stimulation (taVNS) for Insomnia Disorder: A Narrative 

Review of Effectiveness, Mechanisms and Recommendations 

for Clinical Practice. Nat Sci Sleep. 2025;17:1327-1344. 

doi: 10.2147/NSS.S515809. 

40. Luo M., Qu X., Li S. et al Transcutaneous vagus nerve stimulation 

for primary insomnia and affective disorder: a report of 35 cases. 

Chinese Acupuncture & Moxibustion. 2017;37(3):269-273. 

doi: 10.13703/j.0255-2930.2017.03.013.

41. Jiao Y., Guo X., Luo M. et al Effect of Transcutaneous Vagus 

Nerve Stimulation at Auricular Concha for Insomnia: 

A Randomized Cl  inical Trial. Evid Based Complement Alternat 

Med. 2020;2020:6049891. doi: 10.1155/2020/6049891. Erratum 

in: Evid Based Complement Alternat Med. 2020;2020:2536573. 

doi: 10.1155/2020/2536573.

42. Wu Y., Song L., Wang X. et al Transcutaneous vagus 

nerve stimulation  could  improve the effective rate on the 

quality of sleep in the treatment of primary insomnia: 

a randomized control trial. Brain Sci. 2022;12(10):1296. 

doi: 10.3390/brainsci12101296.

43. Zhang L., Jin Y., Zhang Q. et al Transcutaneous V agus Nerve 

Stimulation for Insomnia in People Living in Places or Cities 

with High Altitudes: A Randomized Controlled Trial. Brain Sci. 

2023;13(7):985. doi: 10.3390/brainsci13070985.

44. Yeom J.W., Kim H., Park S. et al Transcutaneous auricular vagus 

nerve stimulation (taVNS) improves sleep quality in chronic 

insomnia di sorder: A double-blind, randomized, sham-

controlled trial. Sleep Med. 2025;133:106579. doi: 10.1016/j.

sleep.2025.106579.

45. Zhang S., Zhao Y., Qin Z. et al Transcutaneous Auricular Vagus 

Nerve Stimulation for Chronic Insomnia Disorder: A Randomized 

Clinic al Trial. JAMA Netw Open. 2024;7(12):e2451217. 

doi: 10.1001/jamanetworkopen.2024.51217.

46. Srinivasan V., Ruthuvalan V., Raja S. et al Efficacy of Vagal nerve 

stimulation on anxiety among elderly retired teachers during 

COVID-19 pandem ic. Work. 2024;79(2):645-652. doi: 10.3233/

WOR-230356. 

47. Srinivasan V., Abathsagayam K., Suganthirababu P. et al 

Effect of vagus nerve stimulation (taVNS) on anxiety and 

sleep disturbances among elderly health care workers in 

the post COVID-19 pandemic. Wor k. 2024;78(4):1149-1156. 

doi: 10.3233/WOR-231362. 

48. de Oliveira H.M., Gallo Ruelas M., Viana Diaz C.A. et al 

Transcutaneous Auricular Vagus Nerve Stimulation 

in Insomnia: A Systematic Review and Meta-Analysis. 

Neuromodu lation. 2025:S1094-7159(25)00144-8. doi: 10.1016/j.

neurom.2025.04.001. 

49. Schulz-Stübner S., Kehl F. Treatment of persistent hiccups with 

transcutaneous phrenic and vagal nerve stimulation. Intensive 

Car e Med. 2011;37(6):1048-1049. doi: 10.1007/s00134-011-

2150-3. 

50. Lerman I., Hauger R., Sorkin L. et al Noninvasive Transcutaneous 

Vagus Nerve Stimulation Decreases Whole Blood Culture-

Derived Cytokines and Chemokines: A Randomized, 

Blinded, Healthy Cont rol Pilot Trial. Neuromodulation. 

2016;19(3):283-290. doi: 10.1111/ner.12398.

Информация об авторах 

Супонева Наталья Александровна — д.м.н., профессор, член-

корреспондент РАН, директор Института нейрореабилитации и вос-

становительных технологи й ФГБНУ «Российский центр неврологии 

и нейронаук», Москва, ORCID ID: https://orcid.org/0000-0003-3956-

6362, e-mail: nasu2709@mail.ru

Грозова Дарья Андреевна  — к.м.н., врач-невролог, врач фун кци-

он альной диагностики центра заболеваний периферической нерв-

ной системы ФГБНУ «Российский центр неврологии и нейронаук», 

Москва, ORCID ID: https://orcid.org/0000-0003-1453-2393, e-mail: 

dariagr@yandex.ru

Кириченко Ольга Андреевна — заведующая отделением меди-

цинской нейрореабилитации и физиотерапии Института нейроре-

абилитации и восстановительных технологий ФГБНУ «Российский 

центр неврологии и нейронаук», младший научный сотрудник, врач-

невролог, врач физической и реабилитационной медицины, Москва, 

ORCID ID: https://orcid.org/0000-0002-7119-9841, e-mail: kirichenko@

neurology.ru

Белопасова Анастасия Владимировна — к.м.н., старший научный 

сотрудник 3-го неврологического отделения ФГБНУ «Российский 

центр неврологии и нейронаук», врач-невролог, Москва, ORCID 

ID: https://orcid.org/0000-0003-3124-2443, e-mail: belopasova@

neurology.ru



R E V I E W  A R T I C L E S The Russian Archives of Internal Medicine • № 3 • 2026

186 

Author information

Natalia А. Suponeva — Dr. of Sci, MD, Professor, Corresponding Member 

of the Russian Academy of Sciences, Director of the Institute of Neuro-

rehabilitation and Restorative Technologies, Russian Center of Neurology 

and Neuroscience, Moscow, ORCID ID: https://orcid.org/0000-0003-

3956-6362, e-mail: nasu2709@mail.ru

Daria А. Grozova  — PhD, neurologist, functional diagnostic doctor of 

the Peripheral Nervous System Disorders Center, Russian Center of Neu-

rology and Neuroscience, Moscow, ORCID ID: https://orcid.org/0000-

0003-1453-2393, e-mail: dariagr@yandex.ru

Olga A. Kirichenko — Head of the Department of medical rehabilita-

tion and physiotherapy, Institute of Neurorehabilitation and Restorative 

Technologies, Russian Center of Neurology and Neuroscience, junior 

researcher, neurologist, doctor of physical and rehabilitation medicine, 

Moscow, ORCID ID: https://orcid.org/0000-0002-7119-9841, e-mail: 

kirichenko@neurology.ru

Anastasia V. Belopasova — PhD, senior researcher of the 3th Neurology 

department, Russian Center of Neurology and Neuroscience, neurologist, 

Moscow, ORCID ID: https://orcid.org/0000-0003-3124-2443, e-mail: 

belopasova@neurology.ru

 Автор, ответственный за переписку / Corresponding author


