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Aspirin is to date the most used drug worldwide and, in 2018, with some dispute about its real birth date, celebrated its 121st
birthday; 2018 will most probably be remembered as the year when aspirin came of age, whereby multiple studies re-
examined, and at least partially questioned, its risk/benefit ratio in various clinical settings.[1–4]  While aspirin remains the
cornerstone treatment for secondary prevention in patients with established cardiovascular disorders, three large, independent,
and high quality randomized controlled trials have shed new light on aspirin in primary prevention.[2–4]  These recent results
now have to be incorporated within the context of previously existing evidence, which altogether questions the somewhat liberal
use of aspirin that has so far been recommended by some,[5] but not by other, guidelines committees.[6]

In this issue of the European Heart Journal, Mahmoud and colleagues furnish the findings on a meta-analysis and trial
sequential analysis of randomized trials evaluating the efficacy and safety of aspirin among patients without prior known history
of atherosclerotic cardiovascular disease.[7] A total of 11 studies with 157 248 participants met the pre-defined inclusion criteria,
amongst which were (i) a randomized study design; (ii) comparing aspirin vs. placebo/no aspirin control; (iii) in adult patients
without prior history of atherosclerosis; and (iv) including 500 patients or more. It should be emphasized that unlike some
previous meta-analyses,[8] which also were claimed to focus on primary prevention, studies including patients with known
atherosclerosis and peripheral vascular disease without having yet experienced an ischaemic event or revascularization (the so-
called 1.5 prevention setting) had been excluded for the analysis. Yet, a sensitivity analysis, which also included patients with
an established atherosclerotic disorder, mainly in the peripheral system, is provided and yields almost identical implications for
practice.

This updated meta-analysis focused on mortality as the principal endpoint. This did not differ between the aspirin and control
groups [4.6% vs. 4.7%; relative risk (risk ratio (RR)) = 0.98, 95% confidence interval (CI) 0.93–1.02, P = 0.30], without
heterogeneity across studies and no signal of any treatment effect at interaction testing across pre-defined subgroups including
the 10-year risk, diabetes, mid-enrolment year, aspirin dose, risk of bias, and follow-up duration.

The incidence of major bleeding was higher with aspirin, yielding a 47% higher RR and a number needed to harm (NNH) in the
range of 250.

Similarly, the risk of intracranial bleeding, which was a pre-defined component of the major bleeding definition in all except one
study,[9] was increased with a 33% relative and 0.1% absolute (NNH =1000) difference.

Cardiovascular mortality or stroke did not differ in patients with or without aspirin, which seriously contributes to the
unfavourable risk/benefit profile of aspirin in the primary prevention setting.

However, the incidence of myocardial infarction (MI) was lower with aspirin [2.0% vs. 2.3%, 95% CI 1.7–2.8%; RR = 0.82, 95%
CI 0.71–0.94, P = 0.006, number needed to treat (NNT) = 333]. One may wonder whether trading a single MI for bleeding
would be an acceptable option. The comparative prognostic implications of bleeding vs. a non-fatal MI for mortality have been
investigated at least in the secondary prevention setting and, unsurprisingly, the outcomes depend on the severity of bleeding,
with intracranial episodes greatly exceeding the prognostic role of an MI in terms of mortality.[10] Yet, the key upstream
question remains of whether the effect of aspirin on MI prevention is real and reproducible in contemporary practice. When
looking at the current pooled analysis, the effect size of aspirin on MI was characterized by a high degree of heterogeneity
between the studies included (I 2 = 67%) and a secondary analysis excluding older trials with mid-enrolment year prior to 2000
showed the lack of aspirin benefit even on MIs in more recent trials (RR = 0.90, 95% CI 0.79–1.02, P = 0.10). This observation
may have multiple and not necessarily mutually exclusive explanations. Mahmoud and colleagues place emphasis on the fact
that old studies pre-dated the universal definitions of MI and used relatively insensitive cardiac markers for the diagnosis of an
MI.

If one plots the use of statins and the relative risk reductions for MI across the 11 included studies, an obvious association
emerges between no or minimal use of statins and greater absolute effect of aspirin on MI prevention (Figure 1).
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Figure 1.

 

Lipid-lowering therapy use and absolute risk reduction of myocardial infarction across 11 trials evaluating aspirin in primary
prevention. The 11 trials have been sorted based on the proportion of patients treated with lipid-lowering agents; the
corresponding absolute risk reduction of myocardial infarction (MI) with aspirin (ASA) as compared with non-aspirin is shown
for each included study if found to be significant at each single trial level. ASCEND, A Study of Cardiovascular Events in
Diabetes; ARRIVE, Aspirin to Reduce Risk of Initial Vascular Events; ASPREE, Aspirin in Reducing Events in the Elderly;
JPAD: Japanese Primary Prevention of Atherosclerosis With Aspirin for Diabetes; JPPP, Japanese Primary Prevention Project;
WHS, Women's Health Study; PPP, Primary Prevention Project; TPT, Thrombosis prevention trial; HOT, Hypertension Optimal
Treatment; PHS, Physicians' Health Study; BMD, British male doctors.

Among the contemporary studies evaluating aspirin in primary prevention, only the Japanese Primary Prevention Project
observed a significant MI benefit with aspirin.[9]Interestingly, in this study, >70% of the patients had known dyslipidaemia, but
only 51% of them received statins during the course of the study.[9]

In the HOT trial, allocation to aspirin was also associated with a significant 35% MI risk reduction.[11] Yet, only 7% of the
patients were treated with lipid-lowering drugs, and the mean total cholesterol was 235 mg/dL, suggesting a non-negligible
proportion of patients with hypercholesterolaemia who may have derived benefit from lipid-lowering agents.[11] In primary
prevention trials, the use of statins is known to be associated with a 25% decrease in the risk of major vascular events for
every 1 mmol/L decrease in the LDL cholesterol level (rate ratio with statin vs. placebo, 0.75; 95% CI 0.69–0.82).[12] This
statistically significant benefit was associated with an excellent safety profile and was not associated with the bleeding risks
observed consistently throughout all aspirin trials.

Moreover, an intriguing observation regarding cholesterol levels and MI benefit of aspirin in the primary prevention setting
comes from the Physicians' Health Study, which ante-dated the availability of statins.[13] In this trial, a significant interaction
was noted between baseline cholesterol level and relative risk reduction for MI, with greater benefit observed in patients with
the highest baseline cholesterol levels. Hence, taken together, current evidence raises concerns that aspirin can significantly
contribute to MI prevention in patients when properly treated with lipid-lowering agents as per todays' practice and guidelines.

The recent results of the Reduction of Cardiovascular Events with Icosapent Ethyl-Intervention Trial (REDUCE-IT), where high-
dose icosapent ethyl led in the primary prevention setting to a consistent reduction of the primary composite ischaemic
endpoint, including cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke, without a significant increase in
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bleeding risk—albeit with a higher incidence of atrial fibrillation or flutter whose implications and mechanisms need to be better
understood—further highlights the key role of lipid-lowering agents even in patients in whom the median LDL cholesterol level
was 75.0 mg/dL at baseline.[14]

Whether routine antiplatelet agents, other than aspirin, will still have a possible role in high-risk patients in the truly primary
prevention setting remains unclear, but it appears rather unlikely given the well-known trade-off between risks and benefits
observed consistently across all antithrombotic agents investigated so far.

The issue of the management of patients fulfilling the 1.5 prevention setting, i.e. in whom an atherosclerotic disorder has been
established prior to the occurrence of an ischaemic event or to the development of related symptoms, still remains unresolved.
A pragmatic approach in this setting might be a selected use of aspirin only for patients on the low bleeding risk spectrum in
the hope that this strategy might maximize the benefits over the risks.[15]

The Effect of Ticagrelor on Health Outcomes in Diabetes Mellitus Patients Intervention Study (THEMIS, NCT01991795) is
designed to evaluate the efficacy and safety of ticagrelor in >20 000 patients aged 50 years or more with type 2 diabetes with
known coronary artery disease but without a history of an MI or stroke. Patients are being randomized to ticagrelor 60 mg twice
daily or placebo in a double-blinded fashion. The primary endpoint is the composite of cardiovascular death, MI, or stroke at 48
months. Results of the THEMIS trial are expected in early 2019 and will greatly contribute to our current understanding about
the future role of antiplatelet agents as a primary means to avoid the consequences of plaque rupture in patients who may
have ongoing yet asymptomatic plaque rupture episodes. Meanwhile, we should get ready to say a farewell to aspirin even in
asymptomatic patients in whom an atherosclerosis disorder is not established, irrespective of the anticipated risk of future
ischaemic events or concomitant cardiovascular risk factors.
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