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Vagus Nerve Stimulation is an Ideal Therapeutic Candidate for COVID-19 
Infection
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Introduction
Vagus nerve stimulation is an unrecognized therapeutic tool that 

may be capable of modulating the cytokine storm as well as the 
coagulation abnormalities in COVID-19 infection.

The pathophysiology of severe acute respiratory syndrome in many 
hospitalizedCOVID-19 patients includes the development of Acute 
Respiratory Distress Syndrome (ARDS) and high inflammatory 
markers suggestive of a cytokine storm. Serum cytokines measured 
in Chinese COVID-19 patients were significantly higher in severe 
compared to moderate cases, specifically the pro-inflammatory 
cytokines interleukin 2R (IL-2R), IL-6, IL-10, and Tumor Necrosis 
Factor α (TNF-α) [1]. Maximal levels of IL-6 followed by CRP 
(C-reactive protein) are also highly predictive of the need for 
mechanical ventilation [2].

Hypothesis
Electrical stimulation of the Vagus Nerve (VNS) can improve 

the body’s natural ability to regulate the inflammatory response 
and may be potent enough to suppress pro-inflammatory cytokines 
and prevent death from COVID-19, especially if used early in the 
course of hospitalization [3]. The vagus nerve also modulates lung 
inflammation via the pulmonary parasympathetic inflammatory 
reflex [4].

The Challenge
Risk factors for severe COVID-19 include conditions associated 

with chronic inflammation such as chronic respiratory and cardio-
vascular disease, hypertension, diabetes, obesity, smoking, and old 
age (inflammaging) (Figure 1).

The overproduction of proinflammatory cytokines can also lead to 
an increased risk of coagulopathies, vascular hyperpermeability, mul-
tiorgan failure, and eventually death when the high cytokine concen-
trations are unabated over time [5].
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The loss of control of the coagulation cascade from intense in-
flammation leads to an imbalance of procoagulant-anticoagulant 
factors and predisposes the patient to the development of micro 
thrombosis, disseminated intravascular coagulation, and multior-
gan failure. This is evidenced in severe COVID-19 pneumonia in 
which raised d-dimer concentrations indicate a poor prognostic 
feature along with disseminated intravascular coagulation common 
in non-survivors [6].

Supporting Evidence
Human studies demonstrate that VNS is effective in suppressing a 

range of pro-inflammatory cytokines including IL-6, IL-1, TNF, CRP 
and improves clinical symptoms in rheumatoid arthritis, intractable 
epilepsy, atrial fibrillation, and Crohn’s Disease [7]. In animal studies, 
VNS is capable of inhibiting the activation of coagulation and 
fibrinolysis during LPS endotoxemia in rats [8].

These findings suggest that VNS may be effective in treating 
disorders characterized by cytokine dysregulation and that it has 
the potential to prevent hospitalized patients with COVID-19 from 
progressing to respiratory failure and death.

The vagus nerve can be stimulated by applying a mild electrical 
current over the auricular branch of the vagus nerve which can be 
found within the concha or across the tragus of the ear (transcutaneous 
auricular VNS; taVNS). Stimulation of afferent vagus nerve fibers in 
the ear activates the inflammatory reflex which in turn regulates the 
proper working point of the immune response [9].

taVNS is simple to use, requires minimal training, and is 
inexpensive. Based on its scientific success in modulating immune 
reactions, taVNS may prevent and even counteract the cytokine 
storm observed among some hospitalized COVID-19 patients.

Potential Benefits
These unrecognized effects of VNS on the cholinergic anti-
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inflammatory pathway as well as the coagulant-anticoagulant balance 
make it an ideal therapeutic candidate for COVID-19 infections.
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Figure 1: Potential elements of the cytokine storm with COVID-19 infection.
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