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Dual antiplatelet therapy (DAPT) is mandatory in patients undergoing percutaneous
coronary interventions (PCIs), but carries an increased bleeding risk which must be
weighed over the expected antithrombotic benefit. In recent years, DAPT
optimization strategy has been enriched by the concept of early withdrawal of aspi-
rin (‘aspirin-free’ strategy). This strategy is supported by the modern advancements
in pharmacological and procedural fields (i.e. the availability of P2Y12 receptor
inhibitors with a concomitant ‘aspirin-like’ effect), the advocated use of pharmaco-
logical non-antiplatelet secondary prevention strategies (i.e. angiotensin-converting
enzyme inhibitor, statins, beta-blockers), the use of modern stents and the increas-
ingly widespread use of intra-coronary imaging techniques. In the last few years, five
clinical trials (GLOBAL LEADERS, TWILIGHT, STOP-DAPT2, SMART CHOICE, TICO) and
their own meta-analysis have been followed, aiming to evaluate the efficacy and
safety of different ‘aspirin-free’ strategies. They showed that aspirin withdrawal (1–
3months after PCI), determines a consistent reduction of bleeding risk, without
compromising efficacy endpoints. It resulted in a class IIa indication in the 2020
European Society of Cardiology Guidelines for the management of acute coronary
syndromes in patients presenting without persistent ST-segment elevation, which
suggested the early withdrawal of aspirin in patients undergoing PCI and considered
to be at low ischaemic and low bleeding risk, or at high bleeding risk.

Introduction

Dual antiplatelet therapy (DAPT), which consists of aspirin
and a P2Y12 receptor inhibitor, is the strategy of choice in
patients undergoing percutaneous coronary intervention
(PCI). Most recent European guidelines recommend its use
for 6months after PCI in the context of a chronic coronary
syndrome (CCS) and for at least 12months after the diagno-
sis of an acute coronary syndrome (ACS).1 However, the
optimal duration of DAPT is still debated. Despite
indisputable benefits in terms of ischaemic protection,
each DAPT regimen is burdened by an increased bleeding

risk.2 The need to balance ischaemic and bleeding risks has
therefore raised the idea of tailoring DAPT duration, aban-
doning the ‘one-size-fits-all’ principle and embracing the
early discontinuation of one of the two antiplatelet drugs
strategy. In particular, the first attempt was obtained
through the early withdrawal of the P2Y12 receptor inhibi-
tor, aiming to reduce the temporal exposure to DAPT; on
the other hand, an early aspirin withdrawal has been pro-
posed. The rationale behind both strategies is based on
better medical and procedural background, marked by no-
table advances in pharmacological and procedural fields
(e.g. the introduction of more potent P2Y12 inhibitors, the
evolution of non-antiplatelet secondary prevention phar-
macological strategies, the introduction of safer stents
and the increasingly widespread use of intra-coronary im-
aging techniques to optimize PCI outcomes and reduce
ischaemic risk).
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The concept of short dual antiplatelet
therapy

Shortening of DAPT by early withdrawal of P2Y12 inhibitor
has been tested in several clinical trials. These studies
have generally demonstrated the non-inferiority of this ap-
proach when compared with a longer duration of DAPT (i.e.
standard DAPT), but their small sample size does not allow
firm conclusions on safety and efficacy. A meta-analysis of
these studies, which increases the statistical power of com-
parison, supported the absence of significant adverse
effects related to ischaemic outcomes with short DAPT.3

Therefore, in the context of PCI performed in CCS patients
considered at high bleeding risk (defined by the presence
of a high bleeding risk score, such as a PRECISE-DAPTscore
> 25 points) or at very high bleeding risk, current guide-
lines allow for shortening DAPT regimen to 3months (indi-
cation of class IIa, level of evidence A) or 1month
(indication of class IIb, level of evidence B), respectively.4

On the other hand, for ACS patients undergoing PCI and
considered to be at high or very high bleeding risk, most re-
cent guidelines suggest aspirin discontinuation after 3–
6months, based on a careful balance between ischaemic
and bleeding risks (class IIa indication, level of evidence
A). In particular, in patients with high bleeding risk (i.e.
PRECISE DAPT score > 25 point or the presence of specific
risk factors), P2Y12 receptor inhibitor withdrawal should
be considered after 3months from PCI (indication of class
IIa, level of evidence B).5

The ‘aspirin-free’ strategy

Since the discovery of its antiplatelet effect, aspirin has
represented the cornerstone of antiplatelet therapy and
the basis for comparison for other drugs from the same
class (i.e. clopidogrel, ticagrelor, prasugrel). However, in
last years, the field of antiplatelet therapy has been
enriched by the concept, theoretically justified and clini-
cally attractive, of early aspirin withdrawal. This approach
has been successfully tested for the first time among
patients undergoing PCI and diagnosed with atrial fibrilla-
tion requiring oral anticoagulant (OAC), in whom bleeding
risk was considered prohibitive with the use of triple anti-
thrombotic therapy (introduction of DAPT in addition to
the OAC).6 Three concepts support an ‘aspirin-free’ strat-
egy (Figure 1): (i) the evidence that aspirin increases the
risk of intracranial and extracranial bleedings (mostly
gastro-intestinal bleedings), especially when administered
in combination with other antiplatelet drugs; (ii) the avail-
ability of modern and more potent P2Y12 receptor inhibi-
tors, which may not benefit from aspirin since they already
negatively modulates the production of thromboxane-A2
(‘aspirin-like’ effect); and (iii) the increasing widespread
use of beta-blockers, hypoglycaemic, and lipid-lowering
therapies, able to decrease the risk of future cardiovascu-
lar events, thus reducing the absolute benefit of aspirin in
the context of secondary prevention (before the approval
of actual well-established secondary prevention therapies,
in fact, the effect of aspirin was tested against placebo).7

Finally, the HOST-EXAM trial, in a head-to-head fashion,

compared aspirin with clopidogrel in patients undergoing
PCI who had completed a 6–18month period of DAPT, show-
ing the superiority of clopidogrel over aspirin in terms of ef-
ficacy and safety in a long-term secondary prevention
setting.8

Experimental clinical evidences

In the last years, five randomized clinical trials (Table 1)
have tested the ‘aspirin-free’ paradigm in patients who
were not candidates to receive oral anticoagulation. The
first of these studies (GLOBAL LEADERS) tested, in a cohort
of approximately 16 000 patients, aspirin withdrawal after
one month of DAPT (aspirin and ticagrelor) and for the fol-
lowing 24months after PCI, aiming to evaluate the superi-
ority of this strategy over conventional DAPT.9 The primary
outcome, a composite of all-cause death and Q-wave myo-
cardial infarction, was similar in the experimental and con-
trol groups [3.81% vs. 4.37%, 95% confidence interval (CI),
0.87 (0.75–1.01), P¼ 0.073]. Class 3 and class 5 bleedings
were chosen as the safety endpoint, measured according
to the Bleeding Academic Research Consortium (BARC) def-
inition, and have been reported to be similar between the
two study arms [2.04% vs. 2.12%, 95% CI, 0.97 (0.78–1.20),
P¼ 0.77]. Moreover, the analysis of each components of
the primary endpoint did not find statistically significant
differences between the two groups. Nevertheless, the
post hoc analysis showed a benefit for the experimental
strategy in ACS patients in terms of numerical reduction of
bleedings. Among limitation, the study enrolled patients at
relatively low clinical risk, condition that may explain the
low event rate and the difficulty in demonstrating differen-
ces between experimental and standard strategies.
Because of the lack of a central committee for events adju-
dication, a central event adjudication group was chosen to
test, in a small cohort substudy (7585 patients), the non-
inferiority first, and the superiority of the experimental
strategy over standard DAPT (GLASSY study). Final results
showed that the experimental strategy was non-inferior
but also not superior in its endpoints (i.e. ischaemic and
haemorrhagic). Moreover, the rate of BARC 3 and 5 bleed-
ings was instead identical between the two groups.
Although it proved the non-inferiority but not the superior-
ity, the experimental strategy resulted in an overall reduc-
tion of ischaemic risk in the first 12months of treatment in
patients undergoing complex PCI, preserving same bleed-
ing risk. As a final consideration, the GLASSY study showed
that the group that mostly benefited from experimental
strategy in terms of bleeding reduction, was the ACS group,
especially during the first 12months of treatment, as previ-
ously emerged in GLOBAL LEADERS.10

One year later, the TWILIGHT trial (n¼ 7119) enrolled
patients at high ischaemic and bleeding risk assessed on
the basis of clinical and angiographic criteria.11 The study,
multicentre and double-blind in its design, aimed to test,
over the first year after PCI, the non-inferiority of ticagre-
lor monotherapy after 3months of DAPT, compared with
12months of standard DAPT. Final results showed that the
experimental strategy carries a lower bleeding risk [4.0%
vs. 7.1%, hazard ratio (HR) 0.56; P> 0.001], without
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significant effects on efficacy endpoints, a composite of
death from all causes, myocardial infarction and stroke
(3.9% vs. 3.9%, P< 0.001 of non-inferiority). Through the
enrolment of ACS patients in two-thirds of the cases
(64.8%), it was possible to evaluate the impact of the ‘aspi-
rin-free’ strategy in two different clinical scenarios (i.e.
ACS and CCS). In particular, despite a similar risk of ischae-
mic events, the experimental strategy resulted in a lower
rate of bleeding in patients diagnosed with ACS compared
to patients with CCS (4.8% vs. 6.4%, HR 0.76).

The most recent trial evaluating the impact of ticagrelor
monotherapy was TICO.12 Similar to TWILIGHT in terms of
study design, ticagrelor monotherapy (starting after
3months of DAPT) was compared to 12months of standard
DAPT in 3056 patients. The results showed that the experi-
mental strategy resulted in a reduction in the incidence of
adverse clinical events (3.9% vs. 5.9%, HR 0.66, P¼ 0.01).
Importantly, the trial enrolled only ACS patients, and
among those, 36% were diagnosed with a ST-segment ele-
vation ACS; the secondary analysis showed a statistically
significant reduction in bleedings (1.7% vs. 3.0%, HR 0.56,
P¼ 0.02) and a similar incidence of ischaemic events in the
two groups (2.3% vs. 3.4%).

It should be noted that all of these trials investigated the
discontinuation 1–3months after PCI. Conversely, ASET—a
small pilot trial without a control arm—was designed to in-
vestigate the effect of immediate withdrawal of aspirin af-
ter PCI, demonstrating an encouraging safety profile,
worthy of further large-scale trials.13

The interest on testing also clopidogrel monotherapy af-
ter aspirin withdrawal led to the design of two randomized

clinical trials, conducted in Asia, SMART-CHOICE and STOP-
DAPT 2.
The first (n¼ 2993 patients) investigated the impact of

clopidogrel monotherapy after 3months of standard
DAPT. The results demonstrated that the experimental
strategy was non-inferior to the DAPT in terms of all-cause
death, myocardial infarction, and stroke (2.9% vs. 2.5%,
P¼ 0.007).14 Again, the bleeding risk appeared lower (2.0%
vs. 3.4%, HR 0.58, P¼ 0.02), with consistent results in vari-
ous subgroups.
The second, STOPDAPT-2, was designed to demonstrate

the non-inferiority of clopidogrel monotherapy after
1month of DAPT.15 The experimental strategy appeared
not only non-inferior but also superior to the conventional
one (2.4% vs. 3.7%, HR, 0.64, P< 0.01 for non-inferiority;
P¼ 0.04 for superiority), with a reduction in the primary
endpoint (cardiovascular death, myocardial infarction,
verified stent thrombosis, ischaemic or haemorrhagic
stroke, major or minor bleeding) at 12months. Important
limitations of the trial were represented by the intention
to test clopidogrel monotherapy in patients with low
ischaemic risk (due to clinical, angiographic, and ethnic
characteristics) and the partial generalizability of results,
due to the routinary use of intra-coronary imaging techni-
ques during PCI, in a higher percentage than other cath-
laboratories worldwide.
Recently, in a meta-analysis of the five randomized clini-

cal trials described above, O’Donoghue et al., found that
discontinuation of aspirin 1–3months after PCI carries a
consistent reduction in the risk of bleeding, even for BARC
3 and 5 bleedings, when compared to DAPT (HR 0.60, 95%

Dopo l’impianto di sten�n pazien� candida� a DAPT, l’interruzione
dell’aspirina dopo 3-6 mesi dovrebbe essere tenuta in considerazione,
bilanciando la scelta sulla base del rischio ischemico e di sanguinamento.

IIa A

STRATEGIA ASPIRIN-FREE

MIGLIORATA PERFORMANCE
PROCEDURALE

NUOVE EVIDENZE
FARMACOLOGICHE TRIAL CLINICI RANDOMIZZATI

LINEE GUIDA NSTEMI (2020) - SOCIETÀ EUROPEA DI CARDIOLOGIA (ESC)

Figure 1 Graphical representation of the rationale behind the ‘aspirin-free’ strategy. The ‘aspirin-free’ strategy is based on three key concepts. The
first is about the pharmacological evidence that P2Y12 receptor inhibitors have also an aspirin-like effect, acting through the inhibition of thromboxane-
A2. The second concept concerns the improvement of procedural performances through the use of improved stent platforms with a reduced thrombo-
genic microenvironment along with the increased use of intra-coronary imaging techniques. Finally, five clinical randomized trials have evaluated the ap-
plicability of specific ‘aspirin-free’ strategies, and their meta-analysis has shown that discontinuation of aspirin at 1–3 months results in a consistent
reduction of bleedings, without affecting efficacy endpoints. To date, a class IIa indication, reserved for a specific group of patients (low ischaemic and
bleeding risk or high bleeding risk), has been proposed in the most recent guidelines for the management of acute coronary syndromes without ST-seg-
ment elevation, published in 2020 by the European Society of Cardiology (ESC).
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CI 0.45–0.79, P< 0.001). With regard to efficacy outcomes,
discontinuation of aspirin did not lead to an increase in the
risk of major adverse cardiovascular events (MACE), all-
cause mortality or stroke. Similar results were also ob-
served when the analysis was focused on ACS patients.16

Discussion

Although considered for decades the cornerstone of anti-
platelet therapy in the immediate post-PCI and in the long
term period, aspirin role is currently debated. The evi-
dence that early aspirin withdrawal reduces the risk of
bleeding without a clear increase in ischaemic risk, encour-
aged the applicability of ‘aspirin-free’ strategies.
Nevertheless, the applicability of this therapeutic regimen
in real clinical practice has been questioned. In particular:
(i) Which is the most indicated P2Y12 receptor inhibitor to
use in monotherapy? (ii) Which patient classes (high risk vs.
low risk) and clinical scenarios (ACS vs. non-ACS)may bene-
fit most from this approach? (iii) What is the adequate tim-
ing of aspirin withdrawal after PCI (immediately after PCI
vs. 1month vs. 3months)? and (iv) Which is the most appro-
priate antiplatelet drug for long-term secondary
prevention?

Despite the consolidated evidences on ticagrelor and
prasugrel preference over clopidogrel in reducing the risk
of MACE in ACS patients undergoing PCI, the lack of direct
head-to-head comparisons among different P2Y12 receptor
inhibitors in the field of ‘aspirin-free’ strategies, led the
optimal drug choice still undetermined. Moreover, no trials
have yet tested the effect of prasugrel monotherapy, al-
though it has already obtained a class IB recommendation
for its use in ACS patients undergoing PCI.

Questioning the use of clopidogrel monotherapy in the
setting of an ‘aspirin-free’ strategy, any enthusiasm has
been contained by the inter-patients variability in terms of
response to the molecule, the possible needing for geno-
typic evaluation or platelet tests to exclude partial or non-
response.

As previously mentioned, great efforts have been con-
ducted to ascertain the optimal duration of any
‘aspirin-free’ strategy. Since there are no substantial data
documenting its effect in the long-term period, the ques-
tion of continuing the same therapy after the first
12months post-PCI remains unresolved.

In addition, the controversy has been fuelled by the evi-
dence that the experimental arm of TWILIGHT has shown a
numerically higher incidence of stroke. In this regard, the
documented inhibitory effect of aspirin on collagen reac-
tive peptide pathway could play a decisive role, since it
seems to reduce the incidence of ischaemic phenomena in
extra-coronary beds. Furthermore, the recognized sys-
temic anti-inflammatory effect of aspirin negatively corre-
late to extra-coronary atherosclerotic phenomena. These
considerations could limit enthusiasm and increase other
concerns about the long-term prevention.

Finally, the innovative aspirin formulation, encapsulated
in a lipoid structure, reduces its erosive gastric effect, thus
favouring the net balance of efficacy and safety. This,

along with the previous explained key points, raises great
difficulties in abandoning aspirin therapies.
Shifting the focus to the right timing of aspirin with-

drawal, the concept that the greatest ischaemic risk occurs
in the first weeks and months after PCI has augmented un-
certainty on early DAPT discontinuation. The interruption
at different temporal levels, attempted in recent random-
ized clinical trials, also restricts the decision on the timing
of interruption. At this purpose, the recently published
meta-analysis by Osman et al., highlighted the positive
effects of experimental strategies in terms of reduction of
MACE, regardless of the timing of the withdrawal.16

Based on previous considerations, the applicability of
the ‘aspirin-free’ strategy should not be generalized, and a
tailored approach is now advocated. In particular, the low
event rates reported in available trials, suggests that the
enrolment was focused primarily on low-risk patients. For
this reason, these studies and results should be fully reas-
sessed in an external cohort, to adequately test the appli-
cability of any ‘aspirin-free’ strategy as a standard of care.

Conclusion

The concept of an early aspirin withdrawal after a short pe-
riod of DAPT is now a matter of debate, encouraged by
data from randomized trials that pave the way for this ap-
proach. The ‘aspirin-free’ strategy is currently recom-
mended, as a class IIa indication, by the European
guidelines for the management of ACS without ST-segment
elevation, subordinating its application to the balance be-
tween safety and efficacy.5 At the moment, it seems to be
intended for patients with low ischaemic and bleeding risk,
or those at high risk of bleeding. To date, despite the con-
tinuous evolution of secondary prevention pharmacological
strategies and the refinement of PCI techniques, it is not
possible to generalize its use for patients considered at
high ischaemic risk and with low haemorrhagic risk, in
whom the intensification of antiplatelet therapy repre-
sents the strategy of choice.

Conflict of interest: none declared.
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