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Diagnostic Testing for Syncope

Sublingual Nitroglycerin Used
in Routine Tilt Testing Provokes a
Cardiac Output-Mediated Vasovagal Response
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OBIJECTIVES

We set out to determine the effect of sublingual nitroglycerin {NT'G), as used during routine
tilt testing in patients with unexplained syncope, on hemodynamic characteristics and
baroreflex control of heart rate (IIR) and systemic vascular resistance (SVR).

Nitroglycerin is used in tilt testing to elicit 1 vasovagal response. It is known to induce venous
dilation and enhance pooling. Also, NTG is lipophilic and readily passes cell membranes, and
animal studies suggest a sympatho-inhibitory effect of NT'G on circulatory control.
Routine tilt testing was conducted in 39 patients with suspected vasovagal syncope (age 36 *
16 years, 18 females). Patients were otherwise healthy and free of medication. Before a loss
of consciousness set in, oncoming syncope was cut short by tilt-back or counter-maneuvers.
Finger arterial pressure was monitored continuously (Finapres). Left ventricular stroke_
volume (SV) was computed from the pressure pulsations {Modelfiow)}. Spontaneous barore-
fiex control of HR was estimated in the time and frequency domains.

During tilt testing, 22 patients develaped presyncope. After NTG administration but before
presyncope, SV and cardiac output (CO) decreased (p < 0.001), whereas SVR and HR
increased (p < 0.001) in all patients. Arterial pressure was initially maintained. Baroreflex
sensitivity decreased after NTG. On Cox regression analysis, the occurrence of a vasovagal
response was related to a drop in SV after NTG {(hazard ratio 0.86, p = 0.005).
CONCLUSIONS The cardiovascular response to NTG is similar in vasovagal and non-vasovagal patients, but
more pronounced in those with tilt-positive results. The NTG-facilitated presyncope
appears to be CO-mediated, and there is no evidence of NTG-induced sympathetic
inhibition. (J Am Coll Cardiol 2004;44:588-93) © 2004 by the American College of
Cardiology Foundation

BACKGROUND

METHODS

RESULTS

Recurrent syncope is a common medical problem. Head-up
tilt testing with or without pharmacologic intervention has
been shown to be a useful diagnostic test to document a
tendency toward vasovagal fainting (1-7). Nitroglycerin
(NTG) is commonly administered to increase the diagnostic
yield of the procedure (8~10), because as potent venodila-
tors {11), nitrates might facilitate vasovagal syncope (VVS)
by enhancing venous pooling in the upright posture. Nitro-
glycerin has been proposed to enter smooth muscle cells
where it undergoes metabolic activation to nitric oxide
(NQO) (12,13). There is mounting evidence that NO donors
have pronounced central effects (14). Nitroglycerin is lipid-
soluble and readily crosses cell membranes. Animal studies
suggest a direct effect of NTG on the central nervous
system, resulting in sympathetic inhibition {15). We there-
fore hypothesized that NTG facilitates a vasovagal reaction
in routine head-up tilt testing not only via venous vasodi-
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lation, but also by acting centrally on circulatory control and
inhibiting the baroreflex control of heart rate (IR) and
arterial peripheral resistance, thus leading to syncope by dual
pathways. The purpose of this study was to investigate the
effect of NTG, as used in routine tilt testing in otherwise
healthy patients with a history of VVS, on hemodynamic
characteristics and baroreflex control of HR and systemic
vascular resistance (SRV). We further sought to assess
whether an immediate cardiovascular response to NTG was
related to the test outcome.

METHODS

Study population. The study group consisted of patients
with suspected VVS, referred for routine tilt-table testing to
the Syncope Unit of the Academic Medical Center in the
period of June 2002 to July 2003, Excluded were patients
with a history of cardiovascular disease, carotid sinus syn-
drome, or any disease that might affect the autonomic
nervous system, as well as patients using medication that
might affect the circulation or circulatory control. Subse-
quently, we excluded patients who experienced a vasovagal
episode before administration of NTG (n = 2). A total of
39 patients (18 females) were included in the study.






