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bstract We report a retrosp
A ective analysis of 5 years of adenosine use in our emergency department
(2002-2006). We treated 454 patients with an intravenous bolus of adenosine. The cohort was made up
of 40.7% men and 59.3% women, with mean age of 47.32 years, mean heart rate of 162.48 beats per
minute. Among them, 73% responded immediately to the 6-mg dose, 15% responded after the second
12-mg dose, and 11% responded to a further 12-mg dose, whereas 11% were unresponsive. We
observed minor side effects in a high percentage of patients (ie, chest tightness 83%, flushing 39.4%,
sense of impending death 7%). Only 1 major adverse effect was recorded, that is, administering 12 mg
of adenosine induced a marked acceleration in the ventricular rate of a patient with an undiagnosed atrial
flutter, caused by induction of atrioventricular conduction (1:1). Our results confirm that when patients
are appropriately selected, adenosine is probably the best available drug to treat paroxysmal
supraventricular tachycardias, especially in emergency situations.
© 2008 Elsevier Inc. All rights reserved.
1. Introduction

Adenosine is an endogenous purine nucleoside that has
been used in clinical practice in Italy for the last 10 years. It
has received increasing attention in our emergency depart-
ments (ED) because of its ability to terminate a high number
of paroxysmal supraventricular tachycardias (PSVT) and
because it is relatively transient and does not lead to serious
side effects [1,2].

Herein, we report a retrospective analysis of 5 years of
adenosine use in our ED, with special focus on the percentage
of arrhythmia reversions and on the most commonly reported
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side effects. This study is an opportunity to briefly review and
discuss the improvements to be had by administering
adenosine to manage supraventricular tachycardia in emer-
gency medicine.
2. Methods

This retrospective study was performed by retrieving and
reviewing all the ED files reporting the use of adenosine to
treat supraventricular tachycardia between 2002 and 2006. A
detailed analysis of the rhythm disorder was not carried out.
We collected data concerning patients who were character-
ized by the sudden onset of regular tachycardia (b0.02-s
variation in successive R-R interval) and whose ventricular
rate was above 140 beats per minute (bpm).
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3. Results

Between 2002 and 2006, 454 patients affected by
supraventricular tachycardia who were unresponsive to
carotid sinus massage were treated with an intravenous
bolus of adenosine in our ED. The patient group included
185 men (40.7%) and 269 women (59.3%). The mean age
was 47.32 years (ranging from 17-72 years), and the mean
heart rate was 162.48 bpm (140-240 bpm). Among them,
331 (73%) responded immediately to the 6-mg dose, whereas
sinus rhythm was restored in 68 patients (15%) after
administering the second 12-mg dose. Tachycardia stopped
after a further 12-mg bolus of adenosine in another 5 patients
(1%). The remaining 50 patients (11%) were unresponsive to
adenosine; therefore, they underwent different treatment
including other drugs (β-blockers, verapamil, amiodarone or
class IC agents) or electrical cardioversion.

We observed minor side effects in a high percentage of
patients (chest tightness in 377 patients [83%], flushing in
179 patients [39.4%], shortness of breath in 149 patients
[32.2%], headache in 123 patients [27.1%], nausea in
69 patients [15.1%], and sense of impending death in
32 patients [7%]). Only one major adverse effect was
recorded. Administering a second dose of adenosine (12 mg)
induced a marked acceleration in the ventricular rate of a 57-
year-old woman. The patient was affected by an undiagnosed
atrial flutter (Fig. 1), and administering adenosine led to the
Fig. 1 12-leads ECG in a 57-year-old woman wit
evolution of the atrioventricular (AV) conduction from 2:1 to
1:1 (Fig. 2).
4. Discussion

Adenosine has a half-life of less than 1 minute. It
inhibits cAMP-mediated calcium influx and enhances
potassium conduction. This mechanism leads to the
inhibition of AV nodal conduction and to an increase in
the AV nodal refractory period, thus slowing the sinus heart
rate and depressing the impulse conduction through the AV
node. [2] Thanks to its mechanism of action, adenosine is
highly effective in terminating supraventricular tachycardias
involving the AV node as part of the reentry circuit [3-6].
Sixty to eighty percent of patients respond to a single, 6-mg
dose of adenosine, and the overall success of the drug is
above 90% when 12 mg is administered [6]. Time to
tachycardia reversion ranges from seconds to a few minutes
[2] after the adenosine bolus. A number of side effects have
been reported but are short-lived and are usually not severe.
Despite the brief duration of the symptoms, which mainly
consist in chest pain or discomfort, flushing, dyspnea,
nausea, and headache, the perception that patients have is
very unpleasant, and a sense of impending death is
sometimes reported.
h an undiagnosed atrial flutter at presentation.



Fig. 2 Administering adenosine led to the 1:1 AV conclusion in a patient with undiagnosed atrial flutter.
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Our results are consistent with those reported in the
literature [2,6] and confirm that adenosine is probably an
effective agent for the management of supraventricular
tachycardia, showing a high rate of cardioversion and a low
rate of serious adverse effect. As a matter of fact, we observed
only minor side effects in most patients, although before
administering the drug, we usually warned them about the
possibility that unpleasant side effects might have occurred.
This may have led to a bias to these data. Most of the adverse
effects were transient and reflected the changes in the
electrocardiogram that were detected at the time of successful
arrhythmia reversion (Fig. 3). No major side effects, such as
bronchospasm, occurred among our patients. We only
observed 1 major, although transient, side effect (0.2%), that
is, administering 12 mg of adenosine to a patient with an
undiagnosed atrial flutter with 2:1 AV conduction led to a 1:1
AV conduction and a ventricular rate of 280 bpm, which,
however, recovered spontaneously after 30 seconds. This
experience emphasizes what was reported in the Cochrane
review [2], that is, that adenosine lacks any serious side effects
when patients are selected appropriately and that the life-
threatening alterations in heart rate that have been reported
after the use of this drug [7-9] are extremely rare and generally
due to improper use. These latter events were previously
reported as being a proarrhythmic effect of adenosine,
especially when it was used for diagnostic purposes [10-12].
Fig. 3 Changes in the ECG detected a
Adenosine has proved to be of diagnostic value in both
narrow and broad complex tachycardias [13-18] for under-
standing the mechanism of tachycardia itself [3,19]. More-
over, adenosine can help clarify the underlying atrial
tachyarrhythmia in atrial flutter and atrial tachycardia by
transiently slowing ventricular response [7,8,20,21].

The rare but possible occurrence of a marked acceleration
or depression in heart rate as a consequence of adenosine
therapy suggests that caution should be taken when the drug
is administered for diagnostic purposes in patients with atrial
flutter and that resuscitation equipment should be readily
available [20]. Figs. 1 and 2 are examples of what is reported
above. They show the acceleration of ventricular response to
atrial flutter with a 2:1 AV block in a patient we observed in
our ED. A possible explanation for ventricular rate
acceleration after adenosine administration is the presence
of preexcitation, or an increase in the sympathetic tone and
serum catecholamine levels [4]. The transient discomfort that
patients experience after adenosine injection, as well as the
vasodilating effect of the drug, may be a further factor in the
increase in heart rate [7,8]. Moreover, the dose, the speed of
administration, and the serum concentration of the drug
might play an additional role in this phenomenon [3,19].
Currently, adenosine is not recommended in patients with
broad QRS complex tachycardia unless a diagnosis of
aberrant conduction is certain [1,6]. This should prevent the
t the time of arrhythmia reversion.
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life-threatening arrhythmias that may be triggered by using it
in patients with an accessory pathway. Good patient
selection, as well as limiting the use of adenosine to narrow
QRS complex tachycardia, should help the physician avoid
the risk of major side effects. As a matter of fact, adenosine is
considered a safe drug with few or no serious side effects, but
a careful analysis of the electrocardiographic pattern is
mandatory [2,6]. The use of adenosine in patients with a
prolonged QT interval can trigger sustained torsades de
pointes, as documented in the literature [20]. Furthermore,
life threatening arrhythmias may be triggered by pauses or by
ventricular ectopy induced by adenosine in patients who are
predisposed to ventricular tachyarrhythmias. Patients with
pre-excited atrial fibrillation may develop ventricular
fibrillation after adenosine administration. The diagnostic
use of adenosine in broad complex tachycardia has been
discouraged after inducing ventricular fibrillation in patients
with misdiagnosed stable ventricular tachycardia. Some
caution should be taken in case of atrial flutter, as described
above: secondary enhancement of AV nodal conduction
following initial AV block seems to be related to sympathetic
activation, after which it is perpetuated by the onset of 1:1
conduction. In addition, adenosine causes a reflex increase in
circulating catecholamine levels and sympathetic nerve
traffic by sympathetic stimulation in the carotid body
chemoreceptors [20-22].

Together with verapamil, a calcium-channel blocker,
adenosine is the most commonly used drug for paroxysmal
supraventricular tachycardia [2]. Verapamil is cheaper than
adenosine, and thus, it would be more cost-effective to use.
Some authors report that the two drugs appear to have
different probabilities of reversing tachycardia, thus suggest-
ing that adenosine is more effective in high rate tachycardia
(N170 bpm), whereas lower rates seem to be more responsive
to verapamil [23,24]. Any drug to be used in the ED to treat
PSVTshould be characterized by prompt efficacy, a very low
incidence of major side effects, a low number of contra-
indications, and obviously a high success rate. Adenosine
fulfils these criteria, whereas verapamil takes a longer time to
reversion, and it is clearly contraindicated in a number of
clinical situations, such as hypotension, administration of
β-blockers, acute heart failure, or poor left ventricular
function, all of which are often observed in an ED [6]. On the
basis of the aforementioned considerations, as well as on our
experience over the recent years, we believe that adenosine is
currently the best therapeutic option for treating supraven-
tricular tachycardia in emergency situations.
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