
A clinical trial published in 
Proceedings of the National Academy 
of Sciences reports for the first time 
that vagus nerve stimulation (VNS) 
inhibits TNF production and  
attenuates inflammation in humans. 

“Although studied in animal 
models of arthritis and other inflam-
matory diseases, whether electrical 
stimulation of the vagus nerve can 
inhibit TNF production in humans 
has remained unknown,” explains 
Paul-Peter Tak, corresponding author 
of the study. The new findings support 
modulation of the inflammatory reflex 
— a neural circuit that suppresses 
proinflammatory cytokine production 
via vagus nerve signals — as a novel 
anti-inflammatory approach in  
rheumatoid arthritis (RA).

Tak and colleagues first studied 
the effects of inflammatory reflex 
activation on cytokine production 
in seven patients with epilepsy who 
underwent implantation of a VNS 
device. In these patients, application 
of a single 30s electrical pulse during 

general anaesthesia reduced the 
LPS-induced release of TNF, IL-1β 
and IL-6 in post-VNS blood samples 
(versus levels in pre-VNS samples). 

They next tested the device in 
17 patients who had active RA at 
enrolment despite methotrexate 
therapy; some patients had also 
failed to respond to treatment with 
two or more biologic agents with 
differing mechanisms of action. 
In this RA cohort, VNS (up to 
four times daily) inhibited TNF 
production in cultured peripheral 
blood. Also, Tak notes,  “RA disease 
severity improved significantly, even 
in some therapy-resistant patients.” 
Improvements in 28-joint C-reactive 
protein (CRP)-based disease activity 
score (DAS28-CRP) were seen within 
a few days of starting treatment with 
VNS in some patients.

Notably, DAS28-CRP rose  
significantly within a 14-day hiatus 
period during which the treatment 
was withdrawn, but clinical improve-
ment was restored upon resuming 
VNS. The pattern of TNF production 
closely correlated with DAS28-CRP. 

These results encourage further 
study of this approach for RA and 
other immune-mediated inflamma-
tory diseases, the authors contend. 
“The development of therapeutic 
neuromodulating devices targeting 
inflammation will probably increase 
significantly,” Tak predicts.
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