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Antithrombotic therapy in acute coronary syndrome:
undertreatment of elderly?
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The appropriate use of dual antiplatelet therapy (DAPT) in
elderly patients with acute coronary syndrome (ACS) is largely
debated. Due to the “demographic transition” in western countries, the elderly represent a growing percentage of patients admitted to hospitals for ACS, and among this high risk setting population most of early and late adverse outcomes occur. The presence
of several concomitant “comorbidities” complicates the management strategy of both medical or invasive treatment and the clinical decision-making process is challenging. Moreover, elderly

people are constantly underrepresented in clinical trials and studies. As a result, there is no specific evidence about the optimal
antithrombotic therapy in elderly and no specific recommendations are mentioned in the current ACS guidelines. Currently, the
best practice for old people is still rudimentary and principally
extrapolated from general cardiovascular guidelines.
The management of elderly patients should be based on the
evaluation of ischemic and hemorrhagic risk, life expectancy,
comorbidities and parameters that are not included in the scores
recommended by the current guidelines such as frailty and disability. In the era of “precision medicine”, the evaluation of
bleeding and ischemic risk in elderly patients must be a dynamic process because of the risk changing over time. A “tailored
therapy by individualized medicine” is the key of management
strategy.
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The average life expectancy is increased by nearly 30 years
during the last century [1]. Data from the Centers for Disease
Control and Prevention shows that the main contribution to the
increase in life expectancy is due to the improvement of prevention and treatment of cardiovascular disease (CVD). The decline
in CVD was due mainly to secondary prevention with primary
prevention accounting for only one quarter [2].
Prevalence and incidence of coronary artery disease (CAD)
increase with advancing age and currently “elderly” people is
defined by a cut-off of ≥75 years [3,4]. Elderly people are generally affected by “multimorbidity”. This term describes what is
commonly observed in clinical practice when clinicians cannot
identify any dominant disease and must deal with several coexisting illnesses at the same time. Moreover, the presence of multiple
clinical diseases in elderly increase the likelihood of adverse clinical outcomes [5]. Furthermore, older age often overlaps with a
condition of frailty and disability [6]. Briefly, the current definition of “frailty” is a state of progressive deterioration related to
ageing that generates a greater vulnerability to stressors and this
correlates with higher probability of adverse events in terms of
disability and mortality. The prevalence of frailty in elderly with
CVD rises up to 60% and is about 3 times more prevalent compared to the other older adults in the community [7]. As expected,
acute coronary syndrome (ACS) in elderly is associated to a poor
prognosis when compared with younger population; the management and the decision-making process of antithrombotic therapies
in elderly are challenging due to an increased risk of both bleeding
and ischemic events.
Currently, guidelines include scores supporting clinicians for
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The appropriate use of dual antiplatelet therapy (DAPT) in elderly patients with ACS is largely debated. In patients with ACS,
risk factors associated with bleeding and ischemic events tend to
overlap and the correct balance between ischemic and hemorrhagic
risk is more difficult to assess in elderly than in young people,
especially when considering the use of more potent antithrombotic
drug therapy.
Despite recent guideline recommendations, evidence-based
therapies for ACS are less prescribed and focusing on antithrombotic
management, antiplatelet therapy is currently underutilized in elderly patients [10]. Real world and registries data report that older
patients are systematically undertreated due to their increasing
comorbidities [11,12]. In contrast to younger patients in whom CVD
typically presents as a dominant medical condition, in elderly is part
of multiple chronic conditions. Moreover, interactions among conditions and treatments in patients with comorbidity, dealing of a treatment efficacy and its adverse effects may be further challenged by
shortened life expectancy and by the fatality of ACS with advancing
age. This concern is due to an improperly perceived poor risk/benefit
ratio, raising concerns about “ageism” [13].
Several trials have reported that in elderly, percutaneous coronary revascularization for ACS is affected by higher rate of complication and adverse outcome; conversely, others studies, registries and observational studies proved that an “aggressive treatment” is more effective, providing a higher “net clinical benefit”
with increasing age [14].
The clinical decision-making of any therapeutic strategy in
elderly patients is further complicated by the context of physiological age-related organ changes that affect the pharmacokinetic and
pharmacodynamic process. There is a slightly decreased absorption, a different drug distribution according to different body’s
composition, a less effective hepatic metabolism and an impaired
renal elimination.
Recent evidences showed that advanced age is associated to
high on-treatment platelet reactivity (HPR) in patients treated with
clopidogrel; HPR is present up to 40% of elderly patients [15].
Moreover, studies have reported that HPR in patients receiving
clopidogrel is associated with a worse prognosis at long-term follow-up [16]. Several explanations have been hypothesized for the
reduced efficacy of clopidogrel in elderly patients: a poor conversion of its metabolites due to a decrease in activity of the liver
enzyme CYP450 in older adults and/or a deficit in platelet
turnover. Considering the pathophysiology of ACS, which
involves platelet aggregation, the presence/persistence of HPR is
associated with a worse prognosis [17]. The results of the CURE
trial showed that the benefit of treatment with ASA and clopidogrel
in terms of reduction of the combined primary endpoint (death
from cardiovascular causes, myocardial infarction, stroke) is also
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maintained in elderly patients (>65 years) [18]. However, as suggested by the SENIOR-PLATELET study, age is a strong predictor
of HPR during clopidogrel therapy, resulting in a reduced anti
platelet activity of the drug [19].
These reasons support the use of new and more potent
antiplatelet agents in elderly patients, always balancing the
increased hemorrhagic risk. Data from clinical trials and some
meta-analysis conducted on new antiplatelet agents have also
shown an advantage in the sub-group of older patients with regard
to ischemic events and mortality that tend to increase with increasing age. In particular, the PLATO study showed a reduction of the
primary efficacy end point (death and ischemic events) of 18% in
patients over 75 years compared to 10% of patients under 75 years
treated with ticagrelor [20,21]. In contrast, the study TRITONTIMI 58 with prasugrel showed a decrease in the net clinical benefit in the elderly patient linked to a greater number of bleedings,
suggesting a dose reduction in patients over 75 years. A further
study, showed no superiority of reduced-dose of prasugrel compared to the standard-dose of clopidogrel in patients undergoing
early percutaneous revascularization [22]. Similarly, in the TRILOGY-ACS trial, no differences in ischemic or bleeding outcomes
were found even in medically managed elderly ACS patients
[23,24]. These data support the potential benefit of ticagrelor as a
drug of choice in this subgroup of patients requiring DAPT, if not
contraindicated.
However, in the real word, elderly patients are often undertreated, especially regarding the use of newer P2Y12 antiplatelet
drugs, due to an improperly perceived closer correlation between
advanced age and bleeding rather than ischemic risk. In contrast to
this wrong perception, recent data shows that patients with two or
more hemorrhagic-ischemic risk factors have increasing rates of
ischemic events, and less incidence of bleeding events. In particular, excluding history of prior bleeding, the increasing number of
comorbidities were associated with a more significant increase of
ischemic events as compared to bleedings [25]. This highlight the
importance for assessing patient bleeding history, which could
have implications in clinical decision-making regarding intensity
and duration of secondary antithrombotic preventive treatment.
Current guidelines suggest a more conservative approach in
patients with a PRECISE-DAPT score value ≥25 [26], but the vast
majority of elderly patients have PRECISE-DAPT values above
the recommended cut-off point for bleeding risk. Indeed, elderly
patients have higher prevalence of diabetes mellitus, previous
revascularization, more extensive coronary artery disease or left
main disease, and therefore are usually at higher risk for recurrent
ischemic events. Using different cut-off points in older patients
could probably be a more rational approach for predicting bleeding
risk in these complex patients [27].
Regarding duration of DAPT, patient’s age itself should not be
an indication to a shorter DAPT regimen [28]. Otherwise, a history
of previous bleeding is a warning for long-term DAPT and a shorter regimen may be recommended in frail patients even if there is
no specific evidence about the optimal antiplatelet therapy and no
specific recommendation is mentioned in the current ACS guidelines. DAPT is a systemic treatment strategy able to convey in a
global patient protection. The trade-off between the benefit and
risk of DAPT may differ from that observed in selected patients
included in randomized trials, since elderly people are constantly
underrepresented in clinical trials and studies.
Finally, it is true that older patients have multi-organ changes,
increased risk of both bleeding and ischemic events, frequent
comorbidities/comedication, and reduced adherence to prescriptions, but for these reasons we must not commit “ageism”.
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assessing intensity and duration of antithrombotic therapy, but
these tools do not consider important factors such as frailty and
disability. However, recently published data from a small cohort of
patients, showed that frailty or physical performance scales were
able to discriminate the occurrence of bleeding events, but when
integrated with bleeding scores did not result in any clinically
meaningful improvement in the prediction of bleedings [8].
Furthermore, bleeding scores mentioned probably overweight agerelated patient bleeding risk [9].
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Elderly represent a subgroup of high-risk ACS patients due to
their advanced age and other comorbidities, where clinical decision-making process is particularly challenging. Despite the availability of proven scientific evidence, elderly patients may not
receive optimal treatment for ACS. There is a need for the implementation of strategies aimed to incorporate evidence into clinical
practice that expand the use of proven, effective medical therapy or
invasive strategy focusing on elderly patients, with the aim of
reducing the burden of ACS. The decision-making process should
be based on the evaluation of ischemic and hemorrhagic risk, life
expectancy, comorbidities, parameters that are not included in the
scores recommended by the current guidelines such as frailty and
disability, in addition to quality of life, preference of the patient as
well as the estimated risk and beneﬁt of coronary revascularization.
In elderly patient the evaluation of bleeding risk must be a
dynamic process because the risk can vary over time; a “tailored
therapy by individualized precision medicine” is the key of the
management strategy. Therefore, it is important not only to categorize patients based on the risk of bleeding, but also to follow them
through careful follow-up.
We must integrate data from studies, trials, guidelines, recommendations and clinical judgment, making an ongoing assessment
to navigate the best strategy for each patient. Balancing the expected benefits and harms is crucial to decide the right management.
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