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DITORIAL COMMENTARY

denosine and syncope: The conscious relationship?
orbert M. van Hemel, MD, PhD
rom the Heart Lung Center, Utrecht, The Netherlands.
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The first and single attack of presyncope or syncope can
e endured with much effort, but recurrences strongly dev-
state health perception and turn a healthy person into an
nxious and insecure patient.1 Although in 50% of the
atients presenting in the emergency department a diagnosis
an be made after initial evaluation with history taking,
hysical examination, and electrocardiogram (ECG),2 a bat-
ery of diagnostic tools is sometimes needed for identifying
he cause of unexplained syncope. The final diagnosis varies
mong benign vasovagal collapse, neurocardiogenic syn-
ope, cardiac arrhythmias, structural cardiopulmonary con-
itions, and neurologic, psychiatric, and metabolic disor-
ers. The success rate of these examinations in terms of a
ertain or likely diagnosis is low depending on the methods,
riteria, and experience of the investigators, creating a con-
iderable cohort of patients with unexplained syncope.3 If
he diagnosis is certain or likely, the efficacy of current
herapeutic measures such as medication4 and leg crossing5

or preventing or aborting new attacks of syncope is often
isappointing. Thus more insight into the pathophysiology
f the various types of syncope is strongly welcomed to
rovide tailored patient support.

In recent years, the intravenous bolus of adenosine
riphophosfate (ATP) has been evaluated as a rapid, easy,
nd cheap method to induce atrioventricular block and/or
inus arrest by creating a long RR interval and thus provok-
ng syncope.6 This approach might simulate the mechanism
f unexplained syncope. Initially, the ATP test appeared to
dentify a specific group of syncope patients characterized
y higher ages, fewer syncope attacks, lower incidence of
ituational, vasovagal, or triggering factors, and a higher
revalence of high blood pressure and ECG abnormalities
han those with an isolated positive tilt test.7 However, later
tudies pointed to the heterogeneity of the mechanisms of
he positive ATP test and lack of predictive value for re-
urrent syncopal episodes.8,9

When neurally mediated syncope is considered, the re-
ults of tilt testing and ATP testing are not comparable.10 In
y experience, a reason for this difference is the application

f the ATP test: the steepness of the slope showing the
elationship between time of arrival and the ATP concen-
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ration at the cardiac target site strongly determines the
utcome of the test. A very rapid intravenous injection at a
ite not far from the target tissue, for example, the femoral
ein, as is usually done during electrophysiological studies,
etermines the outcome. Despite the uncertainty about the
alue of the ATP test, endogenous adenosine has been
ocumented to modulate syncope during tilt testing because
denosine plasma levels were higher in patients with a
ositive tilt test than in those with a negative one.11 Fur-
hermore, the adenosine plasma levels rose 50% compared
ith baseline during a positive tilt test. These data suggest

hat adenosine release can be a trigger for syncope provoked
y tilt testing.

In this issue of Heart Rhythm, a new piece of information
bout the contribution of adenosine to syncope is presented
y Carrega et al.12 The results confirm higher adenosine
lasma levels in patients with syncope provoked by tilt
esting and a further significant rise during the test com-
ared with patients with a negative tilt test. A new result
rom the Carrega et al study is the observation of the
ncreased expression of adenosine 2A receptors and up-
egulation in patients with syncope during tilt testing. How-
ver, the receptor affinity for adenosine and synthesis for
RNA did not differ between patients with or without

yncope during tilt testing. The authors also claim that the
ncreased levels of plasma adenosine reflect the cause rather
han the consequence of the syncope during tilt testing and
oticed that the increase of adenosine receptors is not asso-
iated with more adenosine synthesis.

To appreciate the message of this study, its limitations
ave to be taken into account. All results depend on a single
ilt test. Although all included patients had more than one
yncope episode, patient-to-patient variability can occur be-
ause of the low reproducibility of tilt testing13 and might
ave affected the categorization of the responses to tilt
esting. Second, the type of response to tilt testing such as an
solated cardiac-inhibitory, vasodepressive, or mixed one
ould not be related to adenosine plasma levels. This short-
oming should be attributed to the small sample size or the
retest-limited documentation of symptoms. The terminol-
gy applied in this study is somewhat confusing because the
echanism of vasovagally originated syncope can differ

trongly from neurally mediated syncope. Therefore, it re-

ains unclear whether patients without increased adenosine

. doi:10.1016/j.hrthm.2007.03.033
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lasma levels and lower receptor expression did not have
ypical neurally mediated syncope or indeed suffer from a
ifferent mechanism of repetitive loss of consciousness. It is
herefore too early to put the outcome of this study into
iagnostic and/or therapeutic perspectives.

Because the authors could clearly rule out a mutation of
he adenosine A2 receptor gene and showed that increased
elease of endogenous adenosine is the primary disorder in
atients with syncope during tilt testing, whereas the in-
reased expression of the receptors is of a secondary order,
he mechanism of the increased synthesis awaits further
tudy. Since the reflex syncopal syndromes are strongly
elated to changes of the autonomic tone, the amount and
iming of adenosine release and its effects on the cardiac
nd vascular systems should be compared with more refined
arameters of the autonomous status than tilt testing. This
nowledge can clarify why diverse pharmacological ap-
roaches such as �-adrenoreceptoragonists, �-adrenorecep-
or antagonists, serotinin re-uptake inhibitors, and disopyr-
mide show such inconsistent therapeutic benefit in clinical
rials. In addition, the effectiveness of physical maneuvers
or prevention or abortion of syncope can be tested with
denosine plasma levels in conjunction with changes of
arameters of the autonomic nervous system.

Although a case report demonstrated the value of the
denosine antagonist theophylline in a patient with drug
efractory syncope,14 the xanthine derivatives can enhance
denosine synthesis and up-regulate the adenosine receptors
nd thus provoke loss of consciousness. One can safely
ssume that the patient with repetitive presyncope or syn-
ope will not benefit from more cups of coffee. In the
eantime, patient education, identification of syncope trig-

ers, and reassurance remain the standard measures for the
arious types of reflex syncope with the awareness that tilt
esting and the intravenous ATP bolus have limited diag-
ostic value and that implantable loop recorders can unmask

rrhythmias as the mechanism of syncope. Whether adeno-

1

ine plasma levels will extend our diagnostic methods is
urrently pure speculation.
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