	Table 1 - Overview of tVNS in migraine

	AUTHOR
	DESIGN TYPE
	TARGET GROUP
	INCLUSION CRITERIA
	EVALUATION INSTRUMENTS
	GROUPS
	PARAMETERS
	STIMULATION SITE
	INTERVENTIONS
	ANOTHER INTERVENTION
	PRIMARY OUTCOME
	SECONDARY OUTCOME
	LIMITATIONS

	ZHANG et al. 2019 (39)
	Cross-sectional
	N=26 (4 men and 22 women); average age of 32.50 years
	ICHD-II
	Frequency of migraine attack, disease duration, Visual analog scale (VAS), Migraine Specific Quality of Life Questionnaire (MSQ). Functional Magnetic Resonance (fMRI).
	The patient is his own control.
	SDZII device, Huatuo, Suzhou. Continuous wave. Frequency of 1 Hz and width of 0.2 ms. Intensity 1.5 - 3 mA (strongest sensation that individuals can tolerate without pain)
	Unilateral
stimulation at the left cymba concha (the real stimulation site). The sham stimulation site was on the left tail of the helix
	Two sessions, one for real taVNS and one without stimulation lasting 30 minutes.
	None
	After stimulation, there were significant differences in migraine time and frequency
	taVNS produced a significant decrease in the RMF signal at Locus Coeruleus and increased resting functional connectivity between the locus coeruleus and the temporoparietal junction, amygdala, hippocampus / Para hippocampus and the left secondary somatosensory cortex compared to disconnected taVNS.

	The acute effect of treatment of real and sham taVNS was not evaluated. The use of medications in the month prior to the study may affect the results. In addition, study participants had a relatively low frequency of migraine attacks.

	LUO et al. 2020 (50)
	Blinded study
	N=27 (25 men and 2 women); average age of 29.85 years
	ICHD-II
	MSQ Self-Rating Depression Scale (SDS), Self-Rating Anxiety Scale (SAS), VAS, fMRI, and clinical results (frequency and total time of crisis)
	The patient is his own control
	SDZII device, Huatuo, Suzhou. Continuous wave. Frequency of 1 Hz and width of 0.2 ms. Intensity below the pain threshold
	Unilateral
stimulation at the left cymba concha (the real stimulation site). The sham stimulation site was on the left scapha
	Two sessions, one for taVNS and one without stimulation lasting 8 minutes.
	None
	No specific data on clinical changes
	Continuous taVNS at auricular points can modulate the functional connectivity between the bilateral amygdala and pain-related regions in migraine without aurea, involving the limbic system, standard mode network and pain matrix, with differences between the left amygdala and the right amygdala.

	Having studied only the acute effect of taVNS, no control group and the type of analysis used

	STRAUBE et al. 2015 (21)
	Monocentric, prospective, double-blind, randomized, controlled group trial.
	N=39 women; average age of 41.55 years (N=17 in the 1 Hz group and N=22 in the 25 Hz group)
	ICHD-II R.
	Migraine diary, numerical rating scale from 0 to 10 (pain intensity). Migraine Disability Assessment (MIDAS) and Headache Impact Test (HIT-6)
	One group received 1 Hz stimulation designed as an active control.The other group received 25Hz stimulation as treatment
	NEMOS® t-VNS device. Wave with 30s on, 30s off to avoid accommodation. Frequency of 1 Hz or 25 Hz and width of 250 μs. The intensity was set to achieve the pricking sensation
	Unilateral
stimulation at the left cymba concha
	4-week screening ("baseline") followed by a 12-week treatment period, lasting 4 hours daily + 1 hour if necessary.
	Medication for acute migraine
	Significant decrease in headache days for 28 days from baseline to assessment, which was significantly greater in the 1 Hz group than in the 25 Hz group
	The intensity of the headache was not significantly altered by tVNS. The number of days with the intake of medication for acute headache, as well as the MIDAS and HIT-6 scores were significantly reduced.

	-Not described

	GARCIA et al. 2017 (51)
	Randomized
	N=32 women (16 with migraine and 16 healthy control); average age of 36 years
	ICHD-II
	fMRI scans, Interictal phase index that considers the variability in the frequency of migraine attacks among patients
	One group received treatment with taVNS and air breath stimulus and the other group only the breath. Both performed eRAVANS (expiratory block) and iRAVANS (inspiratory block) during the stimulus
	S88X GRASS Stimulator, Astro-Med, Inc, West Warwick, RI. Wave with rectangular pulses, pulse train duration 0.5 seconds. Frequency of 30 Hz and width of 450 μs. The intensity of the current was defined to achieve the sensation from moderate to strong
	 Unilateral stimulation at the left cymba concha and the slope between the antihelix and
cavum concha
	Single session during fMRI.
	Prophylactic medication (Beta blockers, Propranolol, Atenolol, Tricyclic antidepressants, Amitriptyline, Nortriptyline and Topiramate)
	After stimulation, there was a significant difference in the number of episodes of migraine attacks
	RAVANS, particularly eRAVANS, activates the nucleus of the solitary tract (NTS), associated with greater connectivity with areas of the brain involved in the regulation of pain in migraine patients. It suggests that eRAVANS modulated the brainstem raphe nuclei and the response of the locus coeruleus to the somatosensory reaction on the ophthalmic trigeminal nerve

	Sample size

	SILBERSTEIN et al. 2016 (34)
	Prospective, multicenter, double-blind, controlled study
	N=59; average age of 39.2 years
	ICHD-II
	Migraine diary and a scale to assess the use of the device
	One group received prophylactic treatment with VNS and the other group received treatment with sham device.
	GammaCore® device. Intensity of 60 mA.
	Unilateral stimuli in the neck in the proximity of the vagus nerve.
	8 months, lasting 4 minutes, 3 times a day.
	Medication for acute migraine
	With 2 months of stimulation, there was no significant reduction in the number of days with headache according to the analysis of the migraine diary. However, with treatment for 6 months, it significantly reduced

	Safety, tolerability, satisfaction and ease of use had positive results
	Small sample. High dropout rate of participants

	KINFE et al. 2015 (25)
	Monocentric, Prospective observational cohort study
	N=20 (16 women and 4 men); average age of 53.1 years
	ICHD-III
	Migraine diary, VAS, Pittsburgh Sleep Quality Index (PSQI), Beck Depression Inventory (BDI), MIDAS. The sleep disorders were classified according to the onset of the migraine attack and in relation to the time of sleep assessment
	The patient is his own control
	GammaCore® device, LLC, Basking Ridge, NJ, USA. Sinusoidal wave. 25 Hz frequency. Intensity from 0 to 24 V.
	Bilateral stimulation on the lateral of the neck below the mandibular angle, medial to the sternocleidomastoid muscle and lateral to the larynx
	3 months. Preventive treatment: 1 stimulus of 2 minutes, twice a day. Treatment for acute crisis: 1 stimulus of 2 minutes at the time of ingestion of medication.
	Medication for acute migraine
	Significant reductions in the pain intensity (VAS), number of headache days per month, and number of migraine attacks per month (Migraine diary), indicating positive results in the prophylactic treatment. General pain relief after acute treatment.
	Improvements in disability associated with migraine (decrease in the MIDAS score), depression (decrease in the BDI score) and sleep quality (decrease in the PSQI score)
	Open design, no control group. self-reported reports of acute pain relief, small sample. Not used a validated scale to self-reported pain.

	TASSORELLI et al. 2018 (15)
	Multicenter, double-blind, randomized trial
	N=243 (186 women and 57 men); average age of 39.2 years
	ICHD-III
	Migraine electronic diary. The safety and tolerability were assessed by comparing the rates of adverse events, adverse effects of the device, and serious adverse events.
	One group received VNS treatment and the sham group received a low frequency (0.1 Hz) biphasic signal that should be perceived without actually stimulating the vagus nerve
	GammaCore device with 5 kHz Sinusoidal wave lasting 1 ms (5 Sinusoidal waves, each lasting 200 μs), with such bursts repeated once every 40 ms (25 Hz), generating a 24 - peak voltage V and 60 mA peak output current. Sham device produces a biphasic low frequency (0.1 Hz)
	Bilateral stimulation on the lateral of the neck
	3 weekly periods: (1) an initial period; (2) a double-blind period; and (3) an open label period. In the experimental observation period, the participants treated their migraine attacks with standard medications according to their individual prescriptions. Participants treated up to 5 migraine attacks with VNS or sham in the double-blind period and up to 5 additional attacks with VNS in the open period. Only 1 attack can be treated in a 48 hour period. Within 20 minutes of migraine pain onset, participants self-administered 120-second stimuli. Repeat the treatment if the pain did not improve in 15 minutes.
	Use of preventive drugs (topiramate, vitamin B2, magnesium and propranolol).
	For the first treated migraine attack, the proportion of participants who were painless was significantly higher with VNS than with simulation in 30 and 60 minutes, but not in 120 minutes according to the electronic diary. Acute VNS therapy has shown a highly favorable safety and tolerability profile.
	Response rates for 120-minute pain relief were significantly higher with VNS than with sham for the first treated migraine attack. Approximately 96% of participants in each treatment group reported that their device was somewhat or very easy to use.
	Unappropriated sham device

	CHAUDHRY et al. 2019 (33)
	Simulation-controlled double-blind cohort study
	N= 48 (44 women and 4 men); average age of 45.06 years
	ICHD-III
	VAS, PSQI, BDI, MIDAS; BMI (Body mass index); Headache diary and blood samples. Serum IL-1 b, TNF-a and IL-6 high sensitivity ELISA kits were used to quantify the levels of these cytokines.
	One group received VNS treatment and the sham group received a low frequency (0.1 Hz) biphasic signal that should be perceived without actually stimulating the vagus nerve.
	GammaCore®, LLC device, Basking Ridge, NJ, USA with 5 Hz Sinusoidal waves with 1 ms bursts, repeated every 40 ms (25 Hz) with adjustable voltage stimulation (from 0 to 24 V)
	Bilateral stimulation on the lateral of the neck below the mandibular angle, medial to the sternocleidomastoid muscle and lateral to the larynx
	2 months. 2 applications per day lasting 120 seconds. An additional bilateral application at the beginning of each headache attack
	Preventive drugs: beta-blocker, valproic acid, selective serotonin reuptake inhibitor, topiramate, and tetrahydrocannabinol
	VNS is safe and effective to reduce the number of severe attacks per month, while the overall frequency (headache days / month and total attacks/month) and severity (VAS) did not differ statistically between the VNS or sham treatment combined with pharmacotherapy
	No significant differences were found for BDI, MIDAS, PSQI and BMI between the sham and ENV groups at baseline and after 2 months. 
A significant difference in pro-inflammatory IL-1 b was found between healthy control and VNS at baseline and follow-up with a significant increase in IL-1 b in the sham stimulation group compared to VNS and healthy controls. Anti-inflammatory IL-10 differed significantly between healthy, sham and VNS comparing baseline and follow-up
	Small sample. Short observation period.

	DIENER et al. 2019 (32)
	Prospective, multicenter, randomized, double-blind, parallel group, simulation-controlled study
	N=332 (280 women and 52 men); average age of 42.45 years
	ICHD-III
	Migraine electronic diary
	One group received treatment with VNS and the other received treatment with sham device.
	GammaCore device with 5 kHz Sinusoidal wave lasting 1 ms (5 sinusoidal waves, each lasting 200 μs), with such bursts repeated once every 40 ms (25 Hz), generating a 24 - peak voltage V and 60 mA peak output current. Sham device produces a biphasic low frequency (0.1 Hz)
	Bilateral stimulation on the lateral of the neck
	12 weeks, with preventive treatment for migraine using two consecutive stimuli per treatment. Stimulations were administered three times a day, upon waking up and 6–8 hours after the first and second daily treatments.
	Medication for acute migraine
	According to the number of days with migraine, VNS was not superior to sham stimulation in the population with the intention to treat. Significant effects of VNS were observed for patients with ≥ 67% adherence to treatment.
	According to the number of days with headache and the number of days using acute medication, VNS was not superior to simulated stimulation in the population with the intention to treat. Significant effects of VNS were observed for patients with ≥ 67% adherence to treatment.
	Vagal activity in the sham device, use of bilateral stimuli and suboptimal adherence of the individual to the treatment

	CAO et al. 2021 (40)
	Cross-sectional
blinded
	N=29 (24 women and 3 men); average age of 31.33 years
	ICHD-II
	VAS, Migraine Specific Quality of Life Questionnaire (MSQ), Self-rating Depression Scale (SDS), Self-Assessment Anxiety Scale (SAS), Functional Magnetic Resonance Imaging (fMRI) 
	The patient is his own control
	SDZII device, Huatuo, Suzhou. Continuous wave. Frequency of 1 or 20 Hz and width of 0.2 ms. Intensity of 4 mA
	Unilateral stimulation at the left cymba concha and the slope between the antihelix and
cavum concha
	Two sessions, one for taVNS and one without stimulation lasting 8 minutes.
	None
	Not evaluated after the intervention
	Compared with the pre-taVNS resting state, continuous 1 Hz stimulation produced significant increases in functional connectivity between the periaqueductal gray right lateral ventral (vlPAG) and the bilateral middle cingulate cortex (MCC), the right precuneus, the frontal gyrus left middle (MFG) and the left cuneus. No significant finding was detected when we applied the same analysis to the 20 Hz taVNS dataset.
	Small sample. fMRI applied in migraine-free patients, not evaluating acute effects. Did not evaluate clinical results.
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