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How do we fashion better trials for
neurostimulator studies in migraine?

Numerous investigators make tremendous and respect-
able efforts so that well-designed and -executed prospec-
tive, double-blind, randomized, controlled trials can
determine definitively whether therapies of interest are
indeed safe and effective. In this issue of Neurology®,
Schoenen et al.1 report the results of such a trial con-
ducted at 5 tertiary headache centers in Belgium. They
determined whether migraine attacks can be prevented
by trigeminal neurostimulation with a supraorbital trans-
cutaneous stimulator: Cefaly. This stimulation device is
fashionably designed and its frame resembles a light-
weight tiara or sporty sunglasses.

A total of 34 patients with medically uncontrolled
migraine were randomized to receive active stimulation
for 20 minutes a day, while another 33 were assigned to
receive sham stimulation. The difference in the 50%
responder rate between the active and sham treatments
(38% vs 12%) reached statistical significance, and no
adverse effects were reported in either group of patients.
Taken together, this study has provided Class III evi-
dence that neurostimulation with this device is effective
and safe as a preventive therapy for migraine.

Why only Class III evidence for such a trial? Failure
to obtain higher evidence2 can be attributed to the fol-
lowing 3 reasons. First, the effect size of the active treat-
ment was small according to the 95% confidence
intervals, although given the excellent safety profile for
peripheral neurostimulation and the need for new ther-
apies in migraine, this could be considered a minor
issue. Patients receiving active stimulation were younger
and had a shorter duration of disease compared with
those allocated sham stimulation. This would seem a
problem, although there is little objective evidence that
such an imbalance would alter the outcome. Most
importantly, however, an unpredictable proportion of
patients may have become aware of their treatment allo-
cation, because unblinding in neurostimulation studies
is a recognized complication.3–5 In the present study,1

those in the active stimulation group received electrical
pulses with an intensity of 16 mA and a frequency of 60
Hz. One might perceive such stimuli, perhaps even as
somewhat painful, if fingers touched the stimulation

electrodes. Conversely, sham stimuli of 1 mA and 1 Hz
would be barely noticed.

How can we secure the concealed allocation in future
studies of neurostimulation? One potential solution is
to obtain another control group who will receive stim-
uli sufficiently strong to be perceived, as if receiving
active treatment, but not affecting the nerves of inter-
est. New therapies are needed in migraine, and further
studies of neurostimulation using innovative study de-
signs are warranted to explore the optimum way to
create an acceptable evidence base for widespread use
of this potentially valuable treatment modality.
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