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This editorial refers to ‘Ischaemic risk and efficacy of tica-
grelor in relation to time from P2Y12 inhibitor withdrawal
in patients with prior myocardial infarction: insights from
PEGASUS-TIMI 54’†, by M.P. Bonaca et al., on page 1133.

Platelet reactivity to ADP and thromboxane A2, two key secondary
agonists, plays a pivotal role in the occurrence of arterial thrombotic
events. This foundation positions the platelet as a ‘nidus of evil’ and is
the major rationale for dual signalling pathway blockade with a
COX-1 and a P2Y12 receptor inhibitor in high-risk patients.1,2 There
is good evidence that the potent P2Y12 receptor inhibitors prasugrel
and ticagrelor are more efficient in reducing thrombotic events
when administered at the time of an acute coronary syndrome
(ACS) and continued for 1 year compared with clopidogrel, but
also carry a bleeding risk.3,4

Lingering questions remain about the net utility of more pro-
longed dual antiplatelet therapy (DAPT). In the DAPT study, 11
648 patients who were treated with aspirin and a thienopyridine
for 12 months after successful coronary stenting were then random-
ly assigned to placebo vs. continuation on DAPT for another 18
months. Thirty-one per cent of patients enrolled were stented for
acute myocardial infarction (MI). Prolonged DAPT was associated
with a significant reduction in major adverse cardiovascular and
cerebrovascular events (MACCE) in those with and without MI,
but the treatment effect was more pronounced in the ‘clot formers’,
i.e. those with MI (Pinteraction ¼ 0.03). Bleeding was also more pro-
nounced in the group treated with prolonged DAPT, but, perhaps
not surprisingly, the absolute occurrences and relative risk of bleed-
ing were numerically lower in the clot formers, suggesting that they
have an inherent prothrombotic state.5 Prasugrel therapy (n ¼
1745, 35%) was associated with 48% reduction in the occurrence
of the primary endpoint compared with a 20% reduction with
clopidogrel (n ¼ 3725, 65%) in drug-eluting stent (DES)-treated
patients. The latter observation lends further support for the ‘plate-
let hypothesis’—superior platelet inhibition results in a more

favourable reduction in ischaemic outcomes.6 Moreover, there
was an increased risk of MI (both stent-related and non-stent-
related) and stent thrombosis during the first 3 months after discon-
tinuation of P2Y12 inhibitor therapy. The latter observation suggests
that heightening of platelet reactivity to ADP plays an important role
in these cessation-related ischaemic event occurrences even at 33
months post-stenting for the index event.6

In the PEGASUS trial (n ¼ 21 162), all of the enrolled patients
were clot formers—they had to have had an MI to be enrolled—
but they differed importantly from the DAPT trial with respect to
when their clot occurred in relation to randomization, i.e. 1–3 years
after their index clot in PEGASUS vs. 1 year in DAPT. In PEGASUS,
patients were randomized to placebo, 60 or 90 mg b.i.d. ticagrelor
on top of daily low dose aspirin for a median of 33 months. Both ti-
cagrelor groups had a significant reduction in major adverse cardio-
vascular events (MACE) of cardiovascular death, MI, or stroke and a
significant increase in major bleeding as compared with placebo.7

The 60 mg b.i.d. dose of ticagrelor was recently approved by the
US Food and Drug Administration (FDA) to be used in patients
with a history of MI beyond the first year due to a more favourable
net clinical benefit than the 90 mg b.i.d. dose.

A large subset of patients (n ¼ 18 761) in PEGASUS had the tim-
ing of their last P2Y12 inhibitor dose recorded and formed the group
analysed by Bonaca et al. reported in this issue of the journal. The
investigators extensively explored the question of whether the
time interval between P2Y12 cessation and the reintroduction of
P2Y12 inhibition using ticagrelor influenced the anti-ischaemic bene-
fit of the drug.8 Not surprisingly, this interval was closely linked to
when the patients had their index clotting event: those with the
shortest interval (≤30 days) had the shortest median time from in-
dex clot formation to randomization (16 months), whereas those
with the longest interval (.1 year) had the longest median time
from index clot formation to randomization (29 months). The for-
mer group is most similar to the clot former group in the DAPT trial.

The investigators made important observations. First, in the pla-
cebo group, a 47% increase in MACE was observed in those who
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discontinued P2Y12 inhibitor in ≤30 days as compared with those
who discontinued P2Y12 inhibitor after .1 year. However, the for-
mer group also had more risk factors. Secondly, the benefit of tica-
grelor over placebo appeared largely confined to patients who
discontinued the P2Y12 inhibitor after ≤30 days, with a 27% relative
risk reduction and 2.2% absolute risk reduction (P , 0.001) in
MACE compared with placebo. This benefit appeared mainly due
to a significant reduction in MI with the 90 mg b.i.d. dose and was
similar regardless of time from index MI (27% and 29% relative re-
ductions in the MI ,24 months and MI ≥24 months previously
groups, respectively). Finally, TIMI major bleeding increased with ti-
cagrelor therapy in all groups regardless of time from last dose of
P2Y12 inhibitor vs. placebo.8

Unfortunately, the results of Bonaca et al. do not clearly inform us
about who should stay on prolonged DAPT for its anti-ischaemic
benefit and who should stop. In the real world, we do not have
the benefit of the test of time clearly demonstrated in the current
analysis. Clinicians are frequently uneasy about stopping the P2Y12

inhibitor and, thus, subjecting the patient to a clotting stress test,
while at the same time fear the definite risk of bleeding associated
with continued potent P2Y12 blockade.

Howevert, the results of Bonaca et al. tell us that there is no bene-
fit of adding on ticagrelor to aspirin therapy when a patient is event
free for a year. Moreover, there may be less benefit if the discontinu-
ation interval is between 30 days and 1 year. It is also important to
acknowledge that patients with an event-free interval of a year con-
tinue to be at risk and that these events are not reduced by the in-
hibition of the P2Y12 receptor—a powerful platelet activation
amplification pathway. Mechanisms underlying these thrombotic
event occurrences should be a focus of future investigations.
Thus, the results of the DAPT study, particularly in the clot formers,
and PEGASUS suggest that blanket long-term therapy with a potent
P2Y12 inhibitor without interruption optimally reduces ischaemic
events but also carries a serious bleeding risk.6,8 Although this ap-
pears to be a simple message, the optimal identification of bona
fide high-risk patients for prolonged therapy cannot be based on
clinical variables alone.

Atherothrombosis is a dynamic process, and the stability of the
platelet reactivity phenotype and the hypercoagulability state re-
mains unclear over time. The current study along with the DAPT
study suggests that long-term ticagrelor and prasugrel may improve
net outcomes in patients with a low bleeding risk. Thus, although
PEGASUS provided important insights into the efficacy of long-term
DAPT with ticagrelor, the selection of patients with high risk for is-
chaemic events and low bleeding risk still remains an enigma. We
agree with Bonaca et al. that ‘future analyses may help to clarify fur-
ther the profile of post-MI patients most likely to benefit from

uninterrupted DAPT. . .’. However, we believe that these analyses
must extend far beyond the use of traditional clinical variables. Fu-
ture studies must employ markers that better identify the presence
of vulnerable vasculature and vulnerable blood to improve patient
selection. The latter forms the basis for precision medicine that de-
livers optimal individual patient therapy. Until these studies are
done, a time interval of clinical stability as defined by Bonaca et al.,
if available, appears helpful to determine whether to reinstitute
P2Y12 inhibitor therapy or not.
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