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Abstract

Dual antiplatelet therapy (DAPT) is an important strategy for re-
ducing cardiovascular events (CV) after an acute coronary syndrome
(ACS). Elderly patients undergoing DAPT have a higher risk of bleeding
than younger patients for a variety of reasons. Stratification of throm-
botic/hemorrhagic risk is mandatory in order to decide on the type and
duration of DAPT. The percentage of patients ≥ 75 years represented in
clinical trials is not large, so very often elderly people are prescribed
treatment protocols only experimented on younger patients with a
lower hemorrhagic risk. However, even in patients aged ≥ 75 treated
with invasive or conservative therapy, after an ACS, a DAPT with as-
pirin 80-100 mg/day plus a P2Y12 receptor inhibitor for 12 months is
recommended. In elderly patients, DAPT should be considered a dy-
namic process that can be modified over time based on the patient’s
clinical conditions, or any other necessities (not-procrastinating sur-
gical interventions, comorbidities that can increase hemorrhagic risk).
In patients with moderate-high or very high hemorrhagic risk, DAPT
treatment should last less than 12 months. A prolongation of DAPT be-
yond 12 months in this setting is limited to a very low percentage of pa-
tients, after careful assessment of ischemic/hemorrhagic profile.

Introduction

It is estimated that approximately 1/3 of patients with ACS are aged ≥70
years. Advanced age is a good predictor of CV events after an ACS. In pa-
tients aged over 75 years the mortality for ACS is about twice than in the
younger population. It is estimated that approximately 60% of overall mor-
tality for ACS is related to elderly patients [1]. Additionally, elderly pa-
tients are subject to increases in the number of comorbidities that amplify
thrombotic/hemorrhagic risk after ACS. These clinical conditions, in ad-
dition to life expectancy and psycho-social factors, affect treatment strate-
gies throughout ACS [2]. Because of this, still many patients do not re-
ceive adequate antithrombotic and interventional treatment during ACS,
although clinical studies [3] have shown that a more aggressive treat-
ment, whenever possible, has a positive impact on the outcome.

Thrombotic/hemorrhagic risk stratification

In elderly patient with ACS, the choice and the duration of treat-
ment of P2Y12 receptor inhibitor cannot ignore the assessment of the
risk/benefit ratio [4]. In the elderly, some comorbidity increases both
ischemic and hemorrhagic risk. Conditions that increase thrombotic
risk are: diabetes, CKD, multivessel stenosis or left main disease, pe-
ripheral vascular disease etc. Conditions that increase hemorrhagic
risk are: CKD, low body weight, history of bleeding, anemia, thrombo-
cytopenia, gastro-duodenopathy, urinary tract disorders, concomitant
use of anticoagulant or anti-inflammatory drugs, need for non-post-
ponable interventions, risk of trauma secondary to accidental falls.

To evaluate the thrombotic/hemorrhagic risk, the last Guidelines
(GL) recommend the use of two scores, the DAPT and the PRECISE-
DAPT. The DAPT Risk Score [4] is a numerical value between -2 and
+9, where Higher DAPT scores suggest that the benefit/risk ratio with
prolonged DAPT may be favorable. Conversely, lower DAPT scores sug-
gest that the benefit/risk ratio with prolonged DAPT is not favorable.
The variables taken into account in this score are: age, the only factor
increasing the hemorrhagic risk (65-75 years -1; >75 years -2); dia-
betes (+1), smoking (+1), angioplasty or infarction (+1), heart failure
or ejection fraction <30% (+2) that affect the ischemic risk. The App
also calculates the percentage of risk for: myocardial infarction (MI),
stent thrombosis (ST), major adverse cardiovascular and cerebrovas-
cular events (MACCE) and bleeding.

The PRECISE-DAPT score takes into account five simple risk factors,
which provide a standardized tool for the prediction of out-of-hospital
bleeding during DAPT. These variables are: age, creatinine clearance,
hemoglobin, white-blood-cell count and previous spontaneous
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of prasugrel, the loading dosage remains 60 mg, with a maintenance
dose of 5 mg / day.

In the PLATO study, approximately 15% of enrolled patients were
over 70 years old, some of whom had CKD, others were treated with
conservative strategy. So, the use of ticagrelor can be extended to
even the most fragile patients. This study showed that also with tica-
grelor there is a major exposure to hemorrhagic events (albeit infe-
rior to prasugrel). A prespecified analysis of elderly patients showed
that the clinical benefit and safety of ticagrelor was not significantly
different between patients <75 and those > 75 years of age [8]. This
data was also confirmed by the SWEDEHEART study [9], which en-
rolled more than 45,000 patients with ACS who were followed for
three years, ranging from 59 to 75 years of age (average 67.0), which
demonstrated a major efficacy on reducing mortality, re-infarction
and stroke, and an increased risk of bleeding events compared to
clopidogrel, and this was not different in patients older or younger
than 70 years.

Certainly, ticagrelor is the first-choice drug (class II B) in elderly pa-
tients where the use of clopidogrel is contraindicate. However, in sight
of these data ticagrelor may be the P2Y12 inhibitor recommended even
in patients >70 years with high risk of MACCE, after careful evaluation
of thrombotic/hemorrhagic risk.

Another aspect that encourages the use of ticagrelor in this clinical
setting, is that it has been shown that the high on-treatment platelet
reactivity (HTPR) increases, for several reasons, with advancing age.
In elderly patients the HTPR under clopidogrel is 2-3 times higher than
in younger patients and this increases the risk of events in the follow-
up after ACS [10].

The therapeutic management of patients with ACS and CKD is more
complex because there is an increase in the risk of cardio-cerebrovas-
cular atherothrombotic events and on the other hand also an increase
in the risk of bleeding. In the elderly with CrCl> 15 ml/min there are no
indications to modify the dosage of antiplatelets. ASA has a renal elim-
ination and although it inhibits renal prostaglandin synthesis, it is still
used in severe CKD. Ticagrelor has a biliary elimination, moreover it

bleeding. A longer DAPT significantly increased bleeding in patients at
high risk (score ≥25), but not in those with lower risk profiles (score
<25); p interaction= 0.007 [4].

Beyond the level of hemorrhagic risk, radial access and III genera-
tion DES are strongly recommended from the GL in fragile patients un-
dergoing invasive procedures [4].

Choice of antiplatelet treatment

Aspirin (ASA), which acts by blocking the formation of thromboxane
A2, is certainly the antiplatelet drug to use sine die after an ACS event.
ASA reduces the incidence of CV events by 25% after ACS compared with
placebo, with an absolute benefit of 3.6 avoided events per 100 patients
at two years of follow-up. The dosage remains 100 mg/day, with a loading
dose of 300 mg, best to chew and dissolve in the oral cavity. In under-
taken, the ASA dose may be 75 mg/day, especially if ticagrelor or pra-
sugrel is used. In frail patients sine die treatment with ASA increases
the risk of gastrointestinal events. In patients with ACS and allergic in-
tolerance to ASA treated with invasive strategy, it has been shown that
the association of indobufene (reversible COX-1 inhibitor) and clopido-
grel is well tolerated and effective in preventing CV events after 18
months of follow-up [5]. Therefore, this drug could be a useful alterna-
tive in the elderly in the presence of serious intolerances to the ASA.

The choice on the P2Y12 receptor inhibitor in the elderly patients is
more intriguing, between the desire to give a more effective treatment
for reducing thrombotic events and the fear to improve the risk of he-
morrhagic complications. In this scenario, clopidogrel remains the
most recommended drug (class I A) [4].

The evidence of the higher efficacy of prasugrel and ticagrelor com-
pared with clopidogrel in ACS patients has been well demonstrated by
TRITON-TIMI 38 and PLATO trials [6-7]. A post-hoc study of TRITON-
TIMI 38 on elderly patients (about 13% of population) showed that pra-
sugrel does not have a clear clinical benefit compared to clopidogrel, so
prasugrel is not recommended. If specific indications require the use

Table 1. Clinical and procedural factors that may increase the ischemic/hemorrhagic risk in elderly.

1) Factors associated with increased ischemic risk

– Acute coronary syndrome presentation
– Prior myocardial infarctions
– Extensive coronary artery disease
– Comorbidities (diabetes, chronic kidney disease)

2) Factors associated with increased risk of stent thrombosis

– Diabetes
– Chronic kidney disease
– Left ventricular ejection fraction <40%
– Stent characteristics (size, length, under-deployment, first-generation drug-eluting stent)
– Coronary anatomy of stented vessel (bifurcation, in-stent restenosis)

3) Factors associated with increased hemorrhagic risk

– History of previous bleeding
– Oral anti-coagulant therapy
– Female sex
– Low body weight
– Chronic kidney disease
– Diabetes
– Anemia
– Steroids or non-steroidal anti-inflammatory drugs
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has been shown that this drug is more effective than clopidogrel in pa-
tients with CKD. Therefore, DAPT (ASA + ticagrelor) is recommended
in patients with CrCl> 15 ml/min. In the case of severe CKD, with CrCl
<15 ml/min (stage V), clopidogrel is recommended.

When to start treatment with DAPT?

There is no doubt that ASA should be given at the first medical con-
tact. As for the administration of the P2Y12 receptor inhibitor, up-
stream treatment is recommended in STEMI infarction. GL on STEMI
also recommend upstream treatment with DAPT (ASA plus clopidogrel)
in elderly patients, both in the case of invasive or pharmacological
reperfusion. In the elderly with PCI-treated STEMI, both clopidogrel
and ticagrelor are recommended from GL, since there are already wide
experiences with these drugs in this scenario (classes IA) [11].

Prasugrel is not recommended in fragile patients: if necessary, the
60 mg dose should be given after coronary angiography and after
careful evaluation of hemorrhagic risk.

The upstream use of DAPT does not interfere with the intracoronary
use of a glycoprotein IIb / IIIa inhibitor. In elderly patients, reversible in-
hibitors such as tyrofiban or eptifibatide, as bolus injection or, if neces-
sary, infusions of reduced duration (even intraprocedural), are preferred.

There is no unanimous consensus on the upstream use of P2Y12 re-
ceptor inhibitors in NSTEMI, especially in the elderly. Such uncertainty
also emerges in the GL, which give a recommendation of Class IIa C
and report that the loading dose should be administered after the in-
terventional treatment has been programmed [4]. Some evidence sug-
gests that upstream NSTEMI treatment is burdened by an increase in
the incidence of bleeding compared to the downstream treatment, es-
pecially in elderly patients. In our opinion, upsteam treatment in these
patients is indicated if the coronary angiography and therefore a pos-
sible PTCA were delayed. In patients that underwent to an early coro-
nary angiography, the up-streamed treatment could be with ASA and
heparin, then the clopidogrel or ticagrelor can be administered prior to
the PTCA intervention. This strategy would be beneficial if the patient
needs a surgical revascularization.

Duration of the antiplatelet treatment

Even in elderly patient with a NSTEMI or STEMI, there is an indica-
tion of a 12 month of DAPT, unless clinical conditions contraindicated
[4-11]. The combination ASA-clopidogrel compared to placebo signifi-
cantly reduced CV death, IM and stroke to 12 months in ACS patients
undergoing both invasive and conservative treatments. Since a net
clinical benefit was observed also in the elderly subgroup, DAPT is rec-
ommended (Class IA) for 12 months after an ACS, regardless of treat-
ment strategy and age of patients. If hemorrhagic risk is increased
(PRECISE-DAPT> 25), not rare in the elderly, treatment with DAPT
should be reduced to 6 months or even 3 months if the risk is very high
(Class IIa B).

Prolonged DAPT over 12 months in elderly patient should be consid-
ered after careful stratification of thrombotic/hemorrhagic risk. Clin-
ical evidences in this scenario are still insufficient and certainly this
decision must be dynamic with a shortened follow-up [4].

The rationale for a prolonged duration of DAPT beyond 12 months
should be the prevention of both stent thrombosis and ischemic events
related to other atherosclerotic plaques. Thus, even elderly patients
after MI may benefit from a prolonged DAPT beyond 12 months. A po-
sition paper from the Italian Federation of Cardiology [12] focused on
clinical and procedural factors associated with increased ischemic risk

or increased bleeding risk (Table 1). Elderly patients usually have fac-
tors for both increased ischemic and bleeding risks, so the decision
must be cautious since often the risk of prolonged DAPT overweigh the
benefit.

The DAPT study [13] showed that the benefit of DAPT over 12
months in patients with high thrombotic risk was independent of age
and type of implanted stent. In fact, significant ST reduction was also
observed in patients in whom a III generation stent was implanted.

The PEGASUS-TIMI 54 study [14] enrolled 18.079 patients with pre-
vious IM (3.083 ≥75 years old). The objective of the study was to eval-
uate the extension of DAPT over 12 months with two doses of tica-
grelor: 90 mg and 60 mg bid, compared to placebo. The study showed
that both doses in association with ASA were more effective in terms of
reduction of composite endpoint (CV death, MI or stroke) compared
with placebo. This benefit was more evident in diabetic and in patients
with peripheral artery disease. As in the DAPT study, minor and major
bleeding (not fatal or hemorrhagic stroke) significantly increases com-
pared to placebo.

Future prospects

Do we need to overcome ASA or to combine antiplatelet and antico-
agulant drugs to further reduce adverse events in elderly patients un-
dergoing antitrombotic treatment after ACS? Currently, all randomized
trials have investigated different durations of P2Y12 receptor inhibitors
after DES implantation, with ASA continued indefinitely. No clinical
studies evaluated the opposite strategy in which ASA was interrupted
and the ADP antagonist continued. Accordingly, two international
studies (GLOBAL LEADERS and TWILIGHT) are ongoing. On the other
hand, the COMPASS study [15] has recently shown that even in elderly
patients with stable atherosclerotic disease, rivaroxaban (2.5 mg bid)
plus ASA had better CV outcomes than those assigned to ASA alone, al-
though major and minor bleeding increase more than in those as-
signed to ASA alone. Since this study was performed in stable coronary
patients, it is not possible to extrapolate this data in the setting of ACS.
However, this study puts the foundation for future research in the field
of antithrombotic treatment after ACS.
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