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INTRODUCTION Rheumatoid Arthritis (RA) METHODS RESULTS
Effects on the body Patients with RA had disease activity assessed ~prm—————"——" - Non-responders Responders
Rheumatoid Arthritis (RA) using the Clinical Disease Activity Index (CDAI). 07 o7
is a chronic autoimmune I P . o . s s
. . e *~—— Dry mouth Patients completed questionnaires relating to
Inﬂammatory condition sleep, post-traumatic stress disorder (PTSD 0% o5
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K Heart é ; Digestive recorded, by which heart rate variability (HRV) s g —— 2 =
lead to loss of phy5|ca| disease p:ﬁf,.em parameters were extracted to assess baseline 02 & 02
function and the |nab|||ty St parasympathetic and sympathetic nervous system ———— 01 /
T i@; activity. £ 01 = .
to perform daily living , .
activities as well as health HRV was assessed again following 5 minutes of Baseline NIVaNs Baseline NIVaNs
risks associated with higher Sl NIVaNS using a modified Valsalva breathing - . . ) )

g conditions T — maneuver. In some patients, HRV analysis was — o Figure 2: NIVaNS intervention Figure 3: NIVaNS intervention
rates of uncontrolled 2 repeated once per month for three months. g o resulted in < 50% increase in PNS resulted in a > 50% increase in
inflammation. The Cantas - in 11/24 (46%) patients. PNS in 13/24 (54%)patients.
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autonomic nervous system Percent SNS and percent PNS change were = G
. calculated using the SNS and PNS baseline
(ANS) plays a role in numbers and the SNS and PNS values that were * At baseline, 54% of patients had low parasympathetic activity, persisting in
inflammation and pain. calculated during the NIVaNS breathing. 58% across all visits.
Sympathetic Nervous System (SNS) activity enhances Resting electrocardiogram (ECG) * PNS change with NIVaNS intervention had no or weak correlation to several

biopsychosocial measures including sleep, PTSD, perceived stress, social

inflammation in the body while Parasympathetic Nervous T BT v connectedness, or exercise.
System (PNS) activity suppresses inflammation in the body. MW\__LJMM

The SNS and PNS normally have a balance which is required

for homeostasis. Loss of this balance can lead to disease. (5 seconds) Inhale > THR (10 seconds) Valsalva > |HR
Prior data imply that some RA patients can enhance ANS CONCLUSION
balance with vagal nerve stimulation.
& RESULTS * Patients with > 1 visit had relatively stable PNS values over several
months.
CDAI + PNS R?=0.0025

- * Roughly 50% of RA patients have low baseline PNS activity, however
HYPOTH ESIS o ) P this does not appear to be driven by RA disease activity.

We hypothesized that ANS 0”23 « Surprisingly, the several biopsychosocial factors we evaluated did not
balance has an impact on UZ” 02 : » = dr:ffer('jeztiatz ZA patients v:;ith low vls. normal balseline PNS, or those
RA disease activity, and CHPYIY = 9 .T T _ _7. that did or did not respond to vagal nerve stimulation
that biopsychosocial factors UUU; o0 O - * Further testing can include more patients or daily at home NIVaNS
contribute to ANS balance ) 0 breathing to evaluate change in PNS levels over time.
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