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Background
• Prader-Willi Syndrome (PWS) is a genetically determined developmental disorder

characterized by disruptions in circadian rhythms and autonomic nervous system

(ANS) activity, as well as hyperphagia and emotional outbursts.

• Previous studies suggest that both invasive and non-invasive vagus nerve stimulation

(VNS) may reduce emotional outbursts in PWS, possibly via its effects on vagal

activity.

Methods
• Five individuals with PWS received transcutaneous auricular VNS (taVNS) for 12

months, with daily sessions lasting four hours, followed by an additional month with

two-hour daily sessions.

• Emotional outbursts were recorded daily.

• Every three months, 24-hour ECGs were conducted to assess the rhythm-adjusted

mean (MESOR) and circadian amplitude of heart rate variability (HRV) and heart rate

(HR).

• Changes in circadian rhythms of HRV and HR were analyzed using Cosinor models,

while a linear mixed model assessed the predictive value of cardiac vagal activity on

emotional outbursts.

Results & Discussion

• Circadian amplitudes of HRV and HR were significantly higher at the end of the

intervention compared to baseline.

• A significant increase in the rhythm-adjusted mean of HRV and a significant decrease

in the rhythm-adjusted mean of HR indicated enhanced cardiac vagal activity.

• Higher rhythm-adjusted HRV means over the course of the case series predicted a

lower number of emotional outbursts.

• The findings suggest that taVNS influences ANS activity in individuals with PWS and

may contribute to improved behavioral regulation.

• However, the small sample size and occasional incomplete data collection necessitate

further validation in larger cohorts.
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Table 1. Participant demographics and medications.
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Take Home Message

Promising evidence suggests that taVNS enhances

behavioral regulation in PWS by modulating autonomic

nervous system activity.
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d.o.b & sex Participant ID Genetic subtype duration of

baseline (months)

duration of

treatment (months)

medication

04/1992 M 003 delPWS 8 12

Beclometasone nasal, 50mcg, BD

Sodium cromoglicate eye drop, 2%, QDS

Somatotropine, injection, 0.4mg, NOCTE

Fexofenadine, 180 mcg, OM

Risperidone, 1mg, 18:00

03/1992 M 005 delPWS 10 12

Fluoxetine, 40mg, 08:00

Lamotrigine, 2x 25mg, 08:00 & 18:00

*Lorazepam, 2 x 1mg, PRN+

12/1992 F 010 delPWS 5 12

Duolexitin,e 30mg, 17:00

Quetiapine, 25mg, PM

Riserpidone, 2x 0.125ml, AM & PM

05/1975 M 009 delPWS 5 12

Keppra, 2x 500mg, AM & PM

Metformin, 2g, PM

Forxiga, 10mg, PM

Aorvastatin, 20mg, daily

Gliclacide, 40mg, 2x AM & 1x PM

12/1994 F 011 delPWS 5 12

Vitamin D, 1000 units, daily

Somatotropin, 1.2mg, PM

Loestrin 20, x1, daily for 21 days then 7 day break
Note. delPWS, paternal interstitial deletion; medication: name, dosage.

* Change in medication at day 84 of 246 baseline phase.

Objective
• This case series investigated the effects of transcutaneous auricular vagus nerve

stimulation (taVNS) on cardiac markers of circadian vagal activity, particularly heart

rate variability (HRV) and heart rate (HR), and their potential association with

improvements in emotional outbursts.
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