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Abstract

Transcutaneous auricular vagal nerve stimulation (taVNS) is a non-invasive method that
regulates the autonomic nervous system via electrical stimulation of the auricular branch of
the vagus nerve. Recent literature demonstrates that taVNS can decrease systemic
inflammation, attenuate emotional disorders, modulate autonomic functions, and facilitate
neural plasticity. This review examines the neurophysiological mechanisms of taVNS,
including stimulation paradigms (short- and intensive, prolonged), and clinical findings across
various medical disciplines (neurology, psychiatry, cardiology, pulmonology, immunology,
gastroenterology) with a focus on trials. The multiple applications presented demonstrate the
great potential of taVNS as a new approach in integrative medicine, emphasizing the need for
multicenter studies to unify the therapy and consolidate its effectiveness.

Keywords
taVNS; vagus nerve; electrical stimulation; integrative medicine; autonomic modulation

1. Introduction

Integrative medicine aims to integrate traditional practices with contemporary science, offering
personalized, safe, and evidence-based interventions. Transcutaneous auricular vagus nerve
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stimulation (taVNS) exemplifies this concept by employing controlled electrical stimulation in
specific auricular regions, primarily the concha and tragus, which are richly innervated by the
auricular branch of the vagus nerve [1].

taVNS is a technique based on modern neuroscience that utilizes precise electrical stimulation to
activate the auricular branch of the vagus nerve directly. The use of well-defined parameters, such
as frequency, intensity, and duration, enables the standardization of clinical protocols and the
development of high-quality clinical trials. Recent studies demonstrate that this approach can
modulate autonomic and inflammatory responses, providing therapeutic benefits in conditions such
as drug-resistant epilepsy, treatment-resistant depression, anxiety, chronic pain, inflammatory
diseases, stroke sequelae, COVID-19, and autonomic dysfunctions [2-6].

2. Neurophysiological Basis

taVNS activates afferent fibers of the auricular branch of the VN, which end in the jugular
ganglion and nucleus tractus solitarius (NTS) within the brainstem [7]. The NTS is an autonomic
center that controls the emotions, viscera, and intestines. Signals are then sent to central regions,
including the locus coeruleus (LC), dorsal raphe nucleus (DR), hypothalamus, amygdala,
hippocampus, and prefrontal cortex, from these sites [8, 9].

This neural network accounts for the systemic effects of taVNS. Then, it stimulates the release of
norepinephrine and serotonin, which control mood and cognitive functions [10, 11]. Meanwhile, it
stimulates the cholinergic anti-inflammatory pathway to suppress pro-inflammatory cytokines,
including TNF-at and IL-6, through a7nAChR receptors on the surface of macrophages [12, 13]. This
mechanism, referred to as the inflammatory reflex, is of great importance in cases of autoimmune
and chronic inflammatory diseases.

Neuroimaging studies demonstrate that taVNS induces cortical desynchronization, a
phenomenon associated with plasticity and functional reorganization —both key elements in
neurological rehabilitation [14]. Furthermore, it enhances heart rate variability (HRV) as a measure
of autonomic equilibrium without significant bradycardia and/or adverse events of severity [15, 16].

The key diseases where taVNS has been recommended with evidence are presented in Table 1
and categorized by medical specialty.

Table 1 Clinical indications of taVNS by medical specialty.

Specialty Diseases/Clinical Conditions Treatment Response
Drug-resistant epilepsy [17],
Stroke — motor rehabilitation [18], Good response in epilepsy,
Neurology Chronic migraine [19], migraine, and post-stroke
Essential tremor [20], rehabilitation. Variable response
Disorders of consciousness [21], in disorders of consciousness.

Neuropathic pain [22]

Treatment-resistant depression [23], Good response to depression,

Psychiatry/Neuropsychiatr Generalized anxiety disorder [24], anxiety, PTSD, and insomnia.
y Y psy Y PTSD [25], Chronic insomnia [26], Initial evidence and variable
Obsessive-compulsive disorder [27], Response to long COVID.
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Cardiology

Pulmonology

Infectious Diseases

Immunology/Rheumatology

Gastroenterology

Endocrinology/Metabolism

Otolaryngology

Dermatology

Oncology/Palliative Care

Geriatrics/Preventive
Medicine

Mood disorders in long COVID [28]

Heart failure with reduced ejection
fraction [29], Atrial fibrillation [30],
Improvement of heart rate variability
[31]

Moderate to severe asthma [32],
COPD [33], Improvement of
pulmonary function after viral
infections [34]

Acute COVID-19 [3], Long COVID [28],
Inflammatory markers in COVID-19
[35]

Rheumatoid arthritis [36],

Systemic lupus erythematosus [37],
Inflammatory bowel disease [38],
Psoriasis [39], Fibromyalgia [40]

Irritable bowel syndrome [41],
Crohn's disease [38],
Ulcerative colitis [38],
Diabetic gastroparesis [42],
Functional dyspepsia [43]

Type 2 diabetes [44], Obesity [45],
Metabolic syndrome [46]

Post-viral olfactory loss [47],
Chronic tinnitus [48],
Functional vertigo [49]

Seborrheic dermatitis [50]

Pain control in cancer patients [51],
Fatigue in cancer [52]

Prevention of cognitive decline in
older adults [53], Autonomic
regulation of cardiovascular risk
prevention [54]

Variable results. Consistent
improvement in autonomic
modulation, but inconclusive
clinical outcomes.

Good response in asthma and
post-infection lung function.
Limited evidence in COPD.

Good response in reducing
inflammation and symptoms in
COVID-19 and long COVID.

Initial promising results in sepsis.

Good response in rheumatoid
arthritis and inflammatory bowel
disease. Preliminary evidence in
lupus, psoriasis, and multiple
sclerosis.

Good response in IBS-C,
gastroparesis, and functional
dyspepsia. Moderate evidence in
Crohn's disease and ulcerative
colitis.

Promising initial results in
glycemic control and weight
management, but still lacking
robust evidence.

Good response to olfactory loss
and vertigo. Variable response in
tinnitus.

Preliminary evidence showing
a positive response.

Good response to pain and
anxiety management;
Studies are still in early stages.

Good response in preventing
cognitive decline and improving
autonomic balance.

taVNS: Transcutaneous Auricular Vagus Nerve Stimulation; DoC: Disorders of Consciousness;
PTSD: Post-Traumatic Stress Disorder; HRV: Heart Rate Variability; COPD: Chronic Obstructive
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Pulmonary Disease; COVID-19: Coronavirus Disease 2019; IBS-C: Irritable Bowel Syndrome with
Constipation.

3. Application Protocols

Application protocols vary according to clinical condition and therapeutic goals:

e Short protocol: 30-60 minutes per session, once a day, for 7 consecutive days. Indicated for
acute symptoms, post-COVID recovery, or post-surgical periods [3].

e Intensive protocol: Two daily sessions of 30—90 minutes for 7 to 14 days. Indicated for chronic
conditions such as IBS-C and severe anxiety [41].

e Prolonged protocol: Repeated cycles (14 days of application followed by a 2-week interval).
Used for neurological rehabilitation and disorders of consciousness [21].

The technical parameters are summarized in Table 2.

Table 2 Technical parameters of taVNS.

Parameter Common Values References
Anatomical site Auricular concha (cymba or cavum) and tragus [1]
Stimulation frequency 20-30 Hz (20 Hz for PTSD and insomnia) [25, 26]
Pulse width ~100 us [25]
Intensity 80% of the discomfort threshold [25]
Session duration 30-60 min (short) or up to 90 min (intensive) [3, 41]
Application frequency 1 or 2 sessions/day, according to protocol (3, 41]

Short: acute symptoms; Intensive: chronic conditions;
Prolonged: rehabilitation and DoC
Safety Well-tolerated, mild, and transient adverse effects [16]

Protocol indications [3, 21, 41]

taVNS: Transcutaneous Auricular Vagus Nerve Stimulation; Hz: hertz; PTSD: Post-Traumatic
Stress Disorder; us: microsegundos; min: minutos; DoC: Disorders of Consciousness.

4, Discussion

taVNS represents an innovative intervention at the interface of neuroscience and integrative
medicine. Its effects span multiple systems, from autonomic regulation to the modulation of mood
and inflammation. Robust studies have demonstrated its efficacy in treatment-resistant depression
[23], epilepsy [17], and autonomic disorders such as atrial fibrillation [30]. In autoimmune diseases
such as rheumatoid arthritis and inflammatory bowel disease, taVNS acts through the cholinergic
anti-inflammatory pathway, reducing inflammatory mediators without the side effects of
conventional immunosuppressive drugs [36, 38].

During the COVID-19 pandemic, taVNS gained prominence as a complementary strategy for
modulating the inflammatory response and promoting functional recovery in patients with long
COVID [3, 28]. In neurology, recent advances highlight its role in motor rehabilitation after stroke,
especially when combined with intensive physical therapy [18]. In psychiatry, systematic reviews
confirm its benefits for depression, anxiety, and sleep disorders [23-26].

Despite these advances, challenges remain. The heterogeneity of technical parameters
complicates comparisons between studies. Greater integration of taVNS with other complementary
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therapies, such as hypnosis and herbal medicine, is needed to develop combined protocols. No
specific publications on this topic were identified in OBM Integrative and Complementary Medicine,
highlighting an opportunity for the journal to lead scientific production and foster the
standardization and dissemination of high-quality evidence.

5. Conclusion

taVNS combines safety, accessibility, and efficacy, making it a promising intervention for a wide
range of clinical conditions. Its integration into integrative medicine strengthens a holistic and
evidence-based approach to patient care. Strengthening scientific research and standardizing
protocols are essential to establish taVNS as a first-line therapeutic tool across various medical
specialties.
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