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Case Report
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1. Introduction

Ticagrelor, a oral direct-acting and reversible P2Y12-
adenosine diphosphate receptor antagonist, is
recommended as a first line antithrombotic agent in

patients with acute coronary syndromes [1].

Unlike clopidogrel and prasugrel which require
hepatic activation, ticagrelor, and its metabolite are
biologically  active  following  gastrointestinal
absorption, have a more rapid onset of action and a
higher degree of platelet inhibition [1]. The PLATO
(Platelet Inhibition and Patient Outcomes) trial first
demonstrated  superiority  of  ticagrelor  over
clopidogrel when used in conjunction with aspirin, in
reducing rates of cardiovascular death and recurrent

myocardial infarction in patients with ACS [2].
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However, ticagrelor is associated with a greater risk
of minor and major bleeding (including intracranial
haemorrhage), bradyarrhythmias, and dyspnoea,

which are major causes of medication discontinuation

[2].

The superiority of ticagrelor over other P2Y12
antagonists is thought to be mediated in part by
pleiotropic properties associated with an increased
concentration of adenosine, including
cardioprotection, anticoagulant effects, and anti-
inflammatory  properties [2]. However, these
pleiotropic properties can also be responsible for
major adverse effects, including electrophysiological

consequences. Herein, we describe the case of a
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patient with severe cyclical sinus bradycardia and

atrioventricular (AV) block related to ticagrelor.

2. Case Presentation

A 72 -year-old male was admitted with history of
chest discomfort and positive troponin. The patient
was diagnosed as unstable angina. The patient had
cardiac risk factors including coronary artery disease-
double vessel disease in 2018 on medical treatment,
hypertension, bronchial asthma, old cerebrovascular
accident. He had no history of hypercholesterolaemia,
elevated body mass index, or impaired glucose
tolerance. His medical history was significant for

psoriasis and obstructive sleep apnoea.

His admission electrocardiogram (ECG) showed sinus
rhythm, normal axis, narrow QRS (80 ms) with no
ischaemic change or conduction defects (Figure 1).
Echocardiography showed normal biventricular size
and systolic function, with normal valves. Radial
approach coronary angiography was performed which
revealed double vessel disease, the culprit vessel was
shown to be the left circumflex artery (non-dominant)
with a proximal 95% stenosis followed by total
occlusion in mid portion. The patient was explained
the need for revascularization, consent taken and then

loaded with oral 180 mg of ticagrelor.

A 2.5 X 15 Xience xpedition everolimus eluting stent

was deployed in LCX resulting in restoration of TIMI

Cardiology and Cardiovascular Medicine

DOI: 10.26502/fccm.92920205

3 flow (Figure 2). Medical management was elected
for the patient’s residual noncritical disease in right
coronary artery. The procedure was successful and
uneventful. The patient was stable and shifted to the
coronary care unit. Three to four hours post
procedure, whilst convalescing in the coronary care
unit, the patient began complaining of severe
dyspnoea with no clinical signs of left ventricular
failure. The patient had bradycardia episode

associated with syncope.

The patient underwent emergency right femoral
venous temporary pacing wire insertion. Ticagrelor
was considered as the probable cause for the pauses,
for that reason no additional ticagrelor was given after
the loading dose and clopidogrel was commenced in
place. Holter monitoring revealed minimum heart rate
of 52 / min with no bradycardia episodes. No further
bradyarrhythmias were detected in the subsequent 72h
, the patient underwent a check angiography which
revealed patent stents with TIMI 3 flow thus the un-
utilized temporary pacing wire was removed. The
patient was later discharged with adequate medical
therapy. Betablocker therapy was not prescribed in
view of preceding events. A extended holter
monitoring was placed for 5 -7 days which revealed
no further arrythmic episodes. No cardiorespiratory

symptoms were raised during regular follow-up.
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3. Discussion
Bradycardia related to ticagrelor was first described in
a phase Ilb dose-ranging study, where a post hoc
analysis of cardiac arrhythmias revealed an
unexpected increased incidence of predominantly
asymptomatic ventricular pauses [3]. These findings
were corroborated by the prospective PLATO
(Platelet Inhibition and Patient Outcomes) trial [4].
Among 2908 patients with 7-day electrocardiographic
monitoring at the time of randomization and again at
1 month, ventricular pauses > 3 seconds occurred
more frequently in patients receiving ticagrelor
compared to clopidogrel during the first week (5.8%
vs 3.6%). Most pauses were asymptomatic, of
sinoatrial and nocturnal.

origin, However, no

significant difference was observed in recorded
bradyarrhythmias at 1 month and there were no
apparent clinical bradycardic events during follow-up

[4].

Nonetheless, the study concluded that ticagrelor’s
bradyarrhythmic potential was transient and not
clinically significant beyond the acute initiation phase
with no difference in rates of syncope or need for
pacemaker insertion at follow-up [3]. Since then,
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there have been emerging case reports of ticagrelor-
associated high-degree heart block, requiring drug
discontinuation and

in some cases, pacemaker

insertion.

The exact mechanism of ticagrelor-induced brady-
arrhythmia is unclear, although inhibition of
adenosine reuptake is proposed as likely. Extracellular
adenosine has a half-life of several seconds due to
rapid cellular uptake through sodium independent
equilibrative nucleoside transporters (ENTS) and
sodium  dependent  concentrative  nucleoside
transporters (CNTs). ENTSs are ubiquitous, present on
erythrocytes as well as the liver, heart, spleen,
kidneys, lungs, intestines, and brain, while CNTs are
found primarily in the liver, kidneys, and small
intestine [5]. Ticagrelor shares structural similarity
with adenosine, binding to ENT1 receptors on
erythrocytes, and competitively inhibiting cellular
adenosine uptake. Three adenosine receptor subtypes
(Al, A2a, and A3) have cardiac expression with
agonism  resulting in

bradycardia, coronary

vasodilatation, and activation of multifaceted

cardioprotective mechanisms, respectively [1, 6].
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The earliest coronary response to myocardial
ischaemia of any aetiology is vasodilatation; mediated
by A2a receptors on vascular smooth muscle cells and
adenosine release from the ischaemic myocardium
[6]. In the setting of ACS treated with ticagrelor,
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