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Although common, neurocardiogenic syncope (NCS) encom-
passes a diversity of clinical presentations, disease states, and
underlying pathophysiologic mechanisms. As such, treatment
of NCS can prove quite challenging. Numerous treatment op-
tions exist for management of NCS including high salt and
fluid intake, pharmacologic therapy, tilt training, isometric
counterpressure maneuvers, and even implantation of cardiac
pacemakers; however, NCS often proves refractory to these
measures, for most of which no long-term, controlled clinical
evidence of efficacy exists.

A 2011 Cochrane Database meta-analysis examined the
effects of pharmacologic and pacemaker therapy on patients
with vasovagal or carotid sinus syncope [1]. This meta-
analysis included 46 randomized controlled or randomized
cross-over trials of drug therapy including beta-blockers,
fludrocortisone, alpha-adrenergic agonists, selective serotonin
reuptake inhibitors (SSRIs), salt tablets, anticholinergic agents,
ACE inhibitors, disopyramide, and dual-chamber pacemaker
implantation. The median sample size of these studies was
only 42 patients, and the conclusion of the analysis was that
insufficient evidence exists to support the use of pharmacolog-
ic therapy or pacemaker implants for NCS. Similarly, a more
recent and comprehensive meta-analysis comprising both ran-
domized and non-randomized studies further highlights the
relative paucity of evidence for the commonly used therapies
for vasovagal syncope [2]. When limiting the analysis to ran-
domized studies, only midodrine (4 studies with n=400, odds

ratio (OR) 0.19, confidence interval (CI) 0.06–0.62, p<0.05)
and SSRIs (2 studies with n=131, OR 0.28, CI 0.01–0.74,
p<0.05) appeared to be effective in preventing recurrent syn-
cope. Meanwhile, beta-blockers, tilt training, and pacemaker
implantation failed to show benefit in reducing syncope.

Regarding device therapy for NCS, the devil remains in the
details. A 2007 meta-analysis of nine randomized trials com-
paring pacemaker therapy with medical therapy, usual care,
placebo, or different pacing algorithms revealed that perma-
nent pacing decreased the risk of syncopal recurrence in un-
blinded studies (OR 0.09, CI 0.04–0.22) and studies compar-
ing different pacemaker algorithms (OR 0.04, CI 0.0–0.23);
however, in the two available double-blinded trials, there was
no reduction in syncope recurrence (OR 0.83, CI 0.41–1.70)
[3]. This study underscored the role of response expectancy,
i.e., the awareness that a pacemaker was implanted and func-
tioning reduced the risk of recurrent syncope (OR 0.16, CI
0.06–0.40, p=0.0001). Placebo effects have been observed
in both invasive and non-invasive studies and subject response
expectancy (patient expects improvement), and/or observer
response expectancy (physician expects patient to improve)
likely plays an important role in that NCS patients have dem-
onstrated symptomatic improvement even without placebo
[4]. This effect was particularly striking in the ISSUE 1 study,
which was a prospective observational study in which 111
patients with three or more syncopal episodes in the preceding
2 years in the absence of structural heart disease were im-
planted with loop recorders. In both the patients with isolated
syncope and negative tilt testing and those with tilt-positive
syncope, after loop recorder implantation, syncope recurred in
only 34 % of patients in the absence of the intervention offer-
ing any clinical gain [5]. Similarly, the multicenter, prospec-
tive, randomized PC-trial enrolled 223 patients with recurrent
vasovagal syncope and randomized them to standardized con-
ventional therapy versus conventional therapy in addition to
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training in physical counterpressure maneuvers [6]. While
there was a relative risk reduction of 39 % in the physical
counterpressure maneuver group, there was also improvement
in syncope burden in the conventional group, which consisted
of an explanation of the mechanisms of vasovagal syncope
and lifestyle modification advice.

In this issue of JICE, Gunda et al. [7] present the first study
to examine the effectiveness of yoga as a treatment for
neurocardiogenic syncope in young female patients who do
not respond to maximal supportive therapy. This small pilot
study enrolled 44 patients, each of whom received self-
directed yoga instruction on a DVD. For the 21 patients who
actually practiced yoga as directed, they experienced a statis-
tically significant improvement in the number of syncopal and
presyncopal episodes, decrease in positive head-up tilt table
response, as well as a decrease in the Syncope Functional
Status Questionnaire Score from enrollment to study
completion.

This small pilot study has severe limitations in that the
patient selection is not necessarily representative of the wider
population of NCS patients; the frequency of syncope/
presyncope during the control phase of the study was very
high, itself predicting recurrence; and the study design with
intervention phase following control phase may have created
bias. Although this study represents just a small subset of
patients suffering from NCS, it poses an interesting alterna-
tive—or as the authors suggest—adjunctive therapy for pa-
tients with recurrent NCS who have failed traditional pharma-
cologic and maximal supportive therapies.

Because NCS does not affect survival, treatment should
focus on improving symptoms and optimizing quality of life.
Often, syncope recurrence decreases over time even in the
absence of specific intervention [8]. Given the lack of evi-
dence supporting the effectiveness of traditional pharmaco-
logic and device-based therapy for symptom reduction and
improved quality of life in patients with NCS, it is reasonable
to consider lifestyle modification-based therapies. Lifestyle
recommendations can prove effective interventions in that
they require adherence, which in itself can promote a placebo
and expectancy response in addition to a salutary effect of the
training itself [9]. As an ancient form of exercise including

breathing exercises, meditation, and isotonic exercise in a va-
riety of postures, yoga may offer an innovative, low-risk, cost-
effective lifestyle intervention with no significant side effects.
We look forward to the authors’ planned larger, prospective,
randomized clinical trial, which may enlighten us all.
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