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INTRODUCTON
» Transcutaneous auricular vagal nerve stimulation (taVNS) is
a non-invasive, FDA-cleared therapy that stimulates the

auricular branch of the vagal nerve (ABVN)'.

« Stimulating the ABVN is thought to modulate descending pain
pathways and stimulate anti-inflammatory mediators=?.

* Children with sickle cell disease (SCD) suffer from extremely
painful vaso-occlusive crises (VOC) which puts them at risk of
escalating opioid use.

* Our study is aimed at exploring the feasibility of using taVNS
for its potential analgesic and anti-inflammatory benefits in
children suffering from VOC. We report the first case of
taVNS use for a VOC pain crisis.

METHODS

« Patient: 18-year-old female patient with homozygous HbSS
and recent acute chest syndrome was hospitalized with vaso-
occlusive pain crisis refractory to hydromorphone and
methadone.

* Treatment: Sparrow Ascent (taVNS device) from Spark
Biomedical

 Parameters:
* Biphasic stimulation: 15Hz (inner), 100Hz (outer), 250us
pulse width
 |ntensity titrated to patient comfort (2-3.5mA)
« Duration: 5.2 to 16.7 hours/day for 7 consecutive days

- Data Collection:
« Pain scores (VAS and FACES)
+ Vital signs (HR, MAP, RR, SPQO2)
* Opioid usage (MME/day)
« Stimulation timing and tolerability

* Analysis: Comparison of pain scores and physiologic
changes during on vs off sessions
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Figure 1: Depiction of the anatomical distribution of nerves within the ear, including the auricular branch of the vagal nerve and the auriculotemporal nerve3
(A). Sparrow Ascent taVNS device including earpiece and controller (B). Sparrow Ascent device in use with our first study participant (C).
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Figure 2: Pain scores charted as a function of time, including periods during which taVNS was being utilized (taVNS ON) and periods during which taVNS was not
being used (taVNS OFF) (A). Dose-response curve depicting an inverse correlation between stimulation intensity and median pain scores.
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RESULTS

 Mean pain scores measured during the taVNS ON periods
were statistically significantly lower (5.33 vs 8.86, p<0.0001)
Relief was reported within the first 15 minutes of use.

 The taVNS device demonstrates a dose-response
relationship with higher stimulation intensities corresponding
to higher levels of analgesia (r = -0.94, R? = 0.88).

« taVNS ON periods demonstrated changes in autonomic
activity such as lower heart rate (87 vs 92 BPM, p = 0.043),
higher MAP (76 vs 71mmHg, p = 0.012), increased RR (19.4

vs 18.3 bpm) and no changes in SPO.,.

 The Sparrow device was well tolerated without severe
adverse events.

* The patient requested reapplication daily, stating an
increased feeling of calm and mobility.

CONCLUSION

The first use of taVNS as an alternative to alleviating pain in a
population of patients who experience frequent and severe
episodes of pain offers the chance of discovering alternatives
for meaningful pain relief, deviating from current strategies
which rely heavily on opioids and the risk associated with their
use. The results of this pilot experiment reveal that taVNS may
be feasible, tolerable and effective in its use to combat VOC
in patients suffering from sickle cell disease. It offers the
promise of a safe, opioid-sparing adjunct that could be used in
the outpatient or inpatient setting.
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