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Abstract
Background: The clinical presentation of coronary artery
disease can range from asymptomatic, through stable dis-
ease in the form of chronic coronary syndrome, to acute
coronary syndrome. Chronic coronary syndrome is a fre-
quent condition, and secondary prevention of ischaemic
events is essential. Summary: Antithrombotic therapy is a
key component of secondary prevention strategies, and it
may vary in type and intensity depending on patient
characteristics, comorbidities, and revascularisation modal-
ities. Dual antiplatelet therapy is the default strategy in
patients with chronic coronary syndrome and recent cor-
onary stent implantation, while antiplatelet monotherapy is
commonly prescribed for long-term prevention of cardio-
vascular events. Oral anticoagulation, in combination with
antiplatelet therapy or alone, is used in patients with, e.g.,

concomitant atrial fibrillation or venous thromboembolism.
Key Messages: This review provides an overview of an-
tithrombotic treatment strategies in patients with chronic
coronary syndrome. Key messages from current guidelines
are conveyed, and we provide future perspectives on long-
term antithrombotic strategies. © 2024 S. Karger AG, Basel

Introduction

Coronary artery disease (CAD) is primarily caused
by the deposition of atherosclerotic plaques in the
coronary arteries. The nature of CAD is dynamic,
ranging from asymptomatic to acute coronary syn-
drome (ACS) or established stable disease in the form
of chronic coronary syndrome (CCS) [1]. In practice,
CCS spans a wide spectrum of possible clinical pre-
sentations (Table 1). The diagnosis of CCS is a stepwise
process based on clinical presentation, symptom
evaluation, and the presence of modifiable as well
as non-modifiable risk factors, including smoking,
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diabetes, hypertension, dyslipidaemia, age, sex, and
family history of CAD [2]. The diagnostic process is
supported by laboratory tests (lipid profile, glycated
haemoglobin, glomerular filtration rate, and haemo-
globin), resting electrocardiogram, and echocardio-
graphic evaluation of left ventricular function and
regional wall motion abnormalities suggestive of CAD.
In patients with an increased likelihood of CAD,
coronary imaging or, less frequently, stress testing is
indicated. Most often, non-invasive imaging modalities
such as coronary computed tomography angiography
are recommended, while primary invasive coronary
angiography is only recommended in patients with a
high probability of CAD [1, 3].

Lifestyle modification and medical treatment both
play a crucial role in reducing the risk of cardiovas-
cular events and relieving anginal symptoms.
Guideline-directed medical treatment includes anti-
ischaemic drugs (e.g., β-blockers, calcium channel
blockers, and long-acting nitrates) and antithrombotic
drugs [4]. In patients undergoing elective re-
vascularisation with percutaneous coronary inter-
vention (PCI), dual antiplatelet therapy (DAPT)
consisting of aspirin and clopidogrel is usually pre-
scribed for 6 months as the standard approach, al-
though this duration may be shortened (up to 1
month) or prolonged (>1 year) depending on the
estimated risk of bleeding and ischaemic events. For
decades, single antiplatelet therapy with aspirin has
been the cornerstone of long-term antithrombotic
treatment in patients with CAD. However, based on
recent evidence from clinical trials and meta-analyses,
novel antithrombotic strategies for secondary pre-
vention have emerged as valid alternatives. In addi-
tion, specific considerations should be made for pa-
tients with atrial fibrillation or other medical condi-
tions requiring chronic oral anticoagulation. This
review provides a comprehensive overview of antith-
rombotic treatment in the setting of CCS.

Pharmacology of Antithrombotic Drugs

Antithrombotic treatment with platelet inhibitors is es-
sential in patients with CCS, whether or not they have
undergone coronary revascularisation (Fig. 1). The type and
duration of antithrombotic treatment depends on several
factors, including patient comorbidity and procedure-related
factors (Table 2). Focussing on mechanisms of action, the
paragraphs below summarise key pharmacological infor-
mation on the most frequently used antithrombotic drugs.

Aspirin
Aspirin irreversibly blocks the cyclooxygenase-1 enzyme

and thereby inhibits the conversion of arachidonic acid to
thromboxane A2, which causes platelet activation/aggregation
and vasoconstriction [5]. In patients with CAD, aspirin is
commonly prescribed at low doses (75–100 mg), given its
similar efficacy and better safety than high-dose regimens [6].

P2Y12 Inhibitors
P2Y12 inhibitors prevent platelet aggregation by antag-

onising the binding of adenosine diphosphate to the P2Y12

receptor. Contemporary oral P2Y12 inhibitors are clopi-
dogrel, prasugrel, and ticagrelor. Clopidogrel and prasugrel
are thienopyridine prodrugs that cause irreversible blockage
of the P2Y12 receptor once activated, whereas ticagrelor
exhibits direct reversible binding to the P2Y12 receptor [7].
Pharmacodynamic studies have shown some variability in
inter-individual response to clopidogrel related to genetic
and non-genetic factors; conversely, the newer, more potent
P2Y12 inhibitors prasugrel and ticagrelor have a more
predictable antiplatelet effect, which translates into a greater
reduction in atherothrombotic events [8].

Clopidogrel is consistently prescribed at 75 mg once
daily. The standard dose of prasugrel (which is not in-
dicated in patients with CCS) is 10 mg once daily, but this
maintenance dose should be reduced to 5 mg daily in
patients ≥75 years of age or with a body weight <60 kg [9].
Ticagrelor is prescribed at 90 mg twice daily for up to

Table 1. Presentations of CCS in clinical practice according to ESC Guidelines [1]

I Suspected CAD and “stable” anginal symptoms and/or dyspnoea
II New onset of heart failure or left ventricular dysfunction and suspected CAD
III Asymptomatic or symptomatic patients with stabilised symptoms <1 year after ACS or recent revascularisation
IV Asymptomatic and symptomatic patients >1 year after initial diagnosis or recent revascularisation
V Patients with angina and suspected vasospastic or microvascular disease
VI Asymptomatic subjects in whom CAD is detected at screening

ACS, acute coronary syndrome; CAD, coronary artery disease; CCS, chronic coronary syndrome; ESC, European Society of
Cardiology.
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1 year in patients with ACS, while continued treatment
after 1 year with a dose of 60 mg twice daily may be
considered and, thus, may be used in some CCS patients
with previous ACS [10]. Due to safety concerns, treat-
ment with prasugrel is contraindicated in patients with
previous stroke, transient ischaemic attack, or intracra-
nial haemorrhage, whereas ticagrelor is contraindicated
in patients with previous intracranial haemorrhage [11].

Anticoagulant Drugs
Direct oral anticoagulants (DOACs) inhibit activated

factor X (rivaroxaban, apixaban, and edoxaban) or
thrombin (dabigatran), whereas vitamin K antagonists
(VKAs) inhibit the formation of vitamin K-dependent
coagulation factors II, VII, IX, and X.

Patients with High Ischaemic Risk

The risk of recurrent ischaemic events is particularly
high in CCS patients with previous MI, stroke, multi-
vessel CAD, peripheral arterial disease (PAD), older age,

and comorbidities such as diabetes mellitus and chronic
kidney disease [12]. Several tools have been proposed to
provide a standardised definition of high ischaemic risk.
The DAPT score is a risk stratification model to identify
patients who may benefit from prolonged DAPT treat-
ment beyond 12 months following revascularisation. The
DAPT score, which was derived and validated based on
the randomised DAPT study [13], includes nine proce-
dural and clinical variables that are readily available in
practice and can assist clinical decision-making [14].

The European Society of Cardiology (ESC) guidelines
recently proposed several high-risk elements for stent-
related recurrent events in PCI patients, including clinical
features (e.g., chronic kidney disease, previous stent
thrombosis), coronary anatomy (e.g., multivessel disease,
complex lesions), and procedural factors (e.g., ≥3 stents
implanted, ≥3 lesions treated, bifurcation with 2 stents
implanted, total stent length >60 mm, chronic total oc-
clusion, stenting of the last remaining patent coronary
artery) [15]. These criteria were recently validated in a large
PCI registry of patients withACS andCCS, confirming their
ability to stratify the risk of ischaemic cardiovascular events,

Fig. 1. Key antiplatelet and anticoagulant pharmacological mechanisms of action. AA, arachidonic acid; ADP,
adenosine diphosphate; PAR-4, protease-activated receptor 4; TXA2, thromboxane A2. (Created with BioRender.com)
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but their overall predictive accuracy was modest, suggesting
the need for improved tools to select patients who may
benefit from extended DAPT duration [16].

Patients with High Bleeding Risk

The risk of bleeding after PCI can be estimated using
risk scores or algorithms developed to guide the duration
of DAPT. The Predicting Bleeding Complication in
Patients Undergoing Stent Implantation and Subsequent
Dual Antiplatelet Therapy (PRECISE-DAPT) score es-
timates the risk of spontaneous bleeding based on 5 items
(age, creatinine clearance, haemoglobin, white blood cell
count, and previous spontaneous bleeding) [17]. This
score uses a cut-off of 25 points to identify patients at high
bleeding risk who may benefit from a short DAPT du-
ration. The PRECISE-DAPT score was derived from 8
multicentre randomised clinical trials and has been ex-
ternally validated in large cohorts of PCI patients from
randomised trials [18] and real-world registries [19],
demonstrating reasonable discrimination and calibration.

Recently, the Academic Research Consortium for High
Bleeding Risk (ARC-HBR) has proposed a set of clinical and

laboratory risk criteria to standardise the definition of high
bleeding risk patients undergoing PCI [20]. This frame-
work, which requires the presence of 1major criterion or ≥2
minor criteria to define high bleeding risk, has also been
validated in a large population of patients undergoing PCI
for CCS, showing good predictive ability [21].

Contemporary Guidelines and Choice of Treatment

Lifelong antiplatelet monotherapy with aspirin is rec-
ommended as a first-line strategy in patients with CCS (e.g.,
previous MI or remote revascularisation), and current
guidelines also recommend clopidogrel monotherapy as a
possible alternative to aspirin in patients with aspirin intol-
erance or in those with either PAD or cerebrovascular disease
[1]. In CCS patients undergoing PCI, DAPTwith aspirin and
a P2Y12 inhibitor (preferably clopidogrel) is recommended
with a standard duration of 6 months, although the DAPT
phasemay be shortened (to 1month) or prolonged (>1 year)
depending on the individual patient’s risk of bleeding or
ischaemic complications [1]. In patients undergoing surgical
revascularisation by coronary artery bypass grafting, aspirin
monotherapy is recommended after the procedure (Table 2).

Table 2. Antithrombotic treatment of CCS according to risk and comorbidity [1]

Type of patient Choice of drug Dosage Duration of
treatment

Sinus rhythm Aspirina 75–100 mg q.d. Lifelong

Sinus rhythm + moderate/high
ischaemic risk
without a high bleeding risk

Aspirin plus rivaroxabanb, c or
ticagrelor b

75–100 mg q.d. Lifelong
2.5 mg b.i.d.
60 mg b.i.d.

Sinus rhythm + PCI Aspirin plus clopidogreld 75–100 mg q.d. Lifelong
75 mg q.d. 6 months

AFib, mechanical heart valve, VTE,
or other reason for OAC

DOAC/VKAe −/−f Lifelongg

Afib, mechanical heart valve, VTE,
or other reason for OAC + PCI

Aspirinh plus clopidogrel plus
DOAC/VKAe

75–100 mg q.d. Up to 1 month
75 mg q.d. 6 months
−/−f Lifelong

AFib, mechanical heart valve, VTE,
or other reason for OAC +
CABG

Aspirin/clopidogrel plus
DOAC/VKAe

75 mg q.d 6 months
−/−f Lifelong

AFib, atrial fibrillation; b.i.d., twice daily; CABG, coronary artery bypass grafting; CCS, chronic coronary
syndrome; DOAC, direct oral anticoagulant; q.d., once daily; OAC, oral anticoagulants; PCI, percutaneous
coronary intervention; VKA, vitamin K antagonist; VTE, venous thromboembolism. aClopidogrel if contra-
indication for aspirin. bTreatment duration is decided by cardiologist. cOne year after myocardial infarction or
if multivessel coronary artery disease. dPrasugrel or ticagrelor may be used as alternatives. Duration can be
prolonged if high ischaemic risk. ePatients with a mechanical heart valve, moderate to severe mitral stenosis,
or severe renal insufficiency are treated with VKA. fDose depends on choice of drug and INR (if treated with
VKA). gDuration depends on indication for OAC. hCan be omitted if high bleeding risk.
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Table 3. Studies investigating DAPT or DPI and risk of ischaemic events in patients with CCS

Trial Year Study
population

Setting Treatment Follow-up Primary endpoint Results

CHARISMA
[22]

2006 15,603 Patients with
atherothrombotic
risk factors, CCS,
cerebrovascular
disease, or PAD

Clopidogrel
75 mg + aspirin
versus placebo +
aspirin

28 months Death, MI, or
stroke

Clopidogrel +
aspirin versus
placebo + aspirin:
RR 0.93 95% CI
[0.83–1.05]

DAPT [13] 2014 9,961 Patients treated
with PCI with DES
who completed
1 year of DAPT

Aspirin +
clopidogrel or
prasugrel versus
aspirin + placebo

33 months Stent thrombosis,
major cardiac or
cerebrovascular
events (death, MI,
stroke)

Stent thrombosis:
HR 0.29; 95% CI
[0.17–0.48]
Major cardiac or
cerebrovascular
events: HR 0.71;
95% CI [0.59–0.85]

PEGASUS-
TIMI
54 [10]

2015 21,162 Patients with prior
MI 1–3 years before
inclusion

Aspirin +
ticagrelor 90 mg
b.i.d. versus
aspirin +
ticagrelor 60 mg
b.i.d. versus
aspirin + placebo

33 months CV death, MI, or
stroke

Ticagrelor 90 mg
versus placebo: HR
0.85; 95% CI
[0.75–0.96]
Ticagrelor 60 mg
versus placebo: HR
0.84; 95% CI
[0.74–0.95]

COMPASS
[23]

2017 27,395 Patients with stable
vascular disease
(CCS and/or PAD

Rivaroxaban
2.5 mg b.i.d. +
aspirin versus
rivaroxaban 5 mg
b.i.d. versus
aspirin
100 mg q.d

23 months CV death, MI, or
stroke

Rivaroxaban +
aspirin versus
aspirin: HR 0.76;
95% CI [0.66–0.86]
Rivaroxaban versus
aspirin: HR 0.90;
95% CI [0.79–1.03]

GLOBAL
LEADERS
[24]

2018 15,968 Patients with CCS or
ACS undergoing PCI

Aspirin +
ticagrelor 90 mg
b.i.d. for 1 month
and
monotherapy
with ticagrelor for
23 months versus
standard DAPT
for 12 months
followed by
monotherapy
with aspirin for
12 months

24 months All-cause
mortality, or new
Q-wave
myocardial
infarction

Experimental
versus control
group: RR 0.87; 95%
CI [0.75–1.01]

THEMIS [11] 2019 19,220 Patients with CCS
and type 2 diabetes

Aspirin +
ticagrelor 60 mg
b.i.d. versus
aspirin + placebo

40 months CV death, MI, or
stroke

Ticagrelor versus
placebo: HR 0.90;
95% CI [0.81–0.99]

THEMIS-
PCI [25]

2019 11,154 Patients with CCS
(58% with previous
PCI) and type 2
diabetes

Aspirin +
ticagrelor 60 mg
b.i.d. versus
aspirin + Placebo

40 months CV death, MI, or
stroke

Ticagrelor versus
placebo: HR 0.85;
95% CI [0.74–0.97]
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Current recommendations for DAPT treatment are based on
the trials outlined below (Table 3). Alternatively, long-term
treatment with aspirin and low-dose rivaroxaban (dual
pathway inhibition, DPI) may be considered in CCS patients
at high risk of ischaemic events (Table 4).

Aspirin versus P2Y12 Inhibitors as Long-Term
Monotherapy in CCS
Aspirin has historically been recognised as the cor-

nerstone of secondary prevention in patients with CAD
[30]; however, the primacy of aspirin as the standard
long-term antiplatelet therapy has been challenged. First,
the evidence supporting aspirin dates back several de-
cades and may not be fully applicable to the contem-

porary practice of modern pharmaco-invasive strategies
[31]. In addition, a non-negligible proportion of patients
on chronic aspirin therapy experience adverse events,
including recurrent ischaemic events, gastrointestinal
bleeding, and intracranial haemorrhage, with a relevant
impact on patient prognosis [31]. In light of this, several
studies have compared aspirin with alternative long-term
antithrombotic regimens in CAD patients, such as P2Y12

monotherapy.
The Clopidogrel versus Aspirin in Patients at Risk of

Ischaemic Events (CAPRIE) trial was the first trial to
directly compare aspirin (325mg) and clopidogrel (75mg)
in the setting of broadly defined atherosclerotic disease
(recent ischaemic stroke, MI, or symptomatic PAD).

Table 3 (continued)

Trial Year Study
population

Setting Treatment Follow-up Primary endpoint Results

TWILIGHT
[26]

2019 7,119 Patients undergoing
PCI and completing
3 months of DAPT

Ticagrelor 90 mg
b.i.d. + placebo
versus ticagrelor
90 mg b.i.d. +
aspirin

15 months BARC type 2, 3, or
5 bleeding

Bleeding: HR 0.56;
95% CI [0.45–0.68]

Death from any
cause, non-fatal
MI or non-fatal
stroke

Death, MI, or stroke:
HR 0.99; 95% CI
[0.78–1.25]

STOPDAPT-
2 [27]

2019 3,009 Patients with CCS or
ACS undergoing PCI

1-month DAPT
followed by
clopidogrel
monotherapy
versus standard
DAPT for
12 months
(aspirin +
clopidogrel)

12 months CV death, MI,
stroke, stent
thrombosis, or
major or minor
bleeding

At 12 months’
follow-up, 1 months
DAPT versus
standard: HR 0.64;
95% Cl [0.42–0.98]

SMART-
CHOICE
[28]

2019 2,993 Patients undergoing
PCI with drug-
eluting stents

Aspirin + P2Y12
inhibitor for 3
months,
thereafter
monotherapy
with P2Y12
inhibitor versus
DAPT for
12 months

12 months All-cause death,
MI, stroke

Between 3 and 12
months, DAPT for
3 months and
thereafter
monotherapy with
P2Y12 inhibitor
versus standard
DAPT: HR 1.14; 95%
Cl [0.67–1.93]

COMPASS-
PCI [29]

2020 9,862 Patients with stable
vascular disease and
history of PCI

Rivaroxaban
2.5 mg b.i.d. +
aspirin versus
aspirin
100 mg q.d

23 months CV death, MI, or
stroke

Rivaroxaban +
aspirin versus
aspirin in patients
with history of PCI:
HR 0.74; 95% CI
[0.61–0.88]

ACS, acute coronary syndrome; BARC, Bleeding Academic Research Consortium; b.i.d., twice daily; CI, confidence interval; CCS,
chronic coronary syndrome; CV, cardiovascular; DAPT, dual antiplatelet therapy; DPI, dual pathway inhibition; HR, hazard ratio; MI,
myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention; PFT,
platelet function test; q.d., once daily; RR, relative risk.
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Overall, the study showed similar safety profiles and a
modest reduction in cardiovascular events (ischaemic
stroke, MI, or vascular death) with clopidogrel compared
with high-dose aspirin (relative risk reduction of 8.7%;
95% confidence interval [CI]: 0.3–16.5; p = 0.043), most
pronounced in patients with PAD [32]. Since the CAPRIE
trial, which was conducted before the era of drug-eluting
stents and high-intensity statins, a total of seven rando-
mised trials have compared aspirin monotherapy with
P2Y12 inhibitor monotherapy in different populations of
patients with cardiovascular disease [33–39]. The recent
Harmonizing Optimal Strategy for Treatment of Coronary
Artery Stenosis-Extended Antiplatelet Monotherapy
(HOST-EXAM) trial compared aspirin and clopidogrel
monotherapy in patients who had toleratedDAPT (aspirin
plus clopidogrel) for 6–18 months after PCI with drug-
eluting stent implantation. At 24-months of follow-up,
treatment with clopidogrel significantly reduced the rate of
all-cause death, ischaemic events (non-fatal MI, stroke,
and re-admission due to ACS), or major bleeding (hazard
ratio [HR]: 0.73; 95% CI: 0.59–0.90; p = 0.0035) [34].
Importantly, the benefit of clopidogrel versus aspirin
therapy was maintained after 5.8 years of follow-up in the
HOST-EXAM Extended study (HR: 0.74; 95% CI:
0.63–0.86; p < 0.001) [40].

Gathering evidence from randomised trials com-
paring antiplatelet monotherapies in patients with CAD,
a recent meta-analysis of individual patient data (P2Y12

Inhibitor or Aspirin Monotherapy as Secondary Pre-
vention in Patients With Coronary Artery Disease,
PANTHER) found that the incidence of ischaemic

events was significantly reduced by 12% with P2Y12

inhibitor monotherapy compared with aspirin mono-
therapy. This benefit was mainly driven by a significant
23% relative reduction in MI and a numerically non-
significant 16% relative reduction in stroke. No differ-
ence was observed in the risk of death between the two
strategies. Furthermore, there was a significant reduc-
tion in bleeding events (gastrointestinal bleeding and
haemorrhagic stroke) with P2Y12 inhibitor mono-
therapy compared with aspirin monotherapy, while
major bleeding did not differ between treatment groups
[41]. These findings clearly highlight the limitations of
aspirin monotherapy as the default choice for long-term
antithrombotic treatment. Outcomes in patients re-
ceiving DAPT or DPI are outlined below.

Long-Term DAPT or DPI in Patients with CCS at
High Ischaemic Risk
Several randomised trials have investigated the po-

tential benefit of more intensive antithrombotic regimens
to reduce the incidence of cardiovascular events in CCS
patients at high ischaemic risk.

The Prevention of Cardiovascular Events in Patients
with Prior Heart Attack Using Ticagrelor Compared to
Placebo on a Background of Aspirin-Thrombolysis in
Myocardial Infarction 54 (PEGASUS-TIMI 54) trial
compared DAPT with aspirin and ticagrelor (either
90 mg or 60 mg twice daily (b.i.d.)) versus aspirin alone in
21,162 patients with recent MI (within 1–3 years). After a
mean follow-up of 33 months, DAPT with ticagrelor
90 mg or 60 mg b.i.d. reduced the risk of cardiovascular

Table 4. Antithrombotic strategies beyond 6 months following PCI in patients with CCS according to ESC Guidelines on CCS [15]

Class of
recommendation

Level of
evidence

Treatment option Ischaemic risk Dose

I A Monotherapy Low to high Aspirin 75 mg q.d
Aspirin

IIa/IIb A Prolonged DAPT Moderate to high* Clopidogrel 75 mg q.d.
Aspirin + P2Y12 inhibitor Prasugrel 10 mg q.d.

Ticagrelor 60 mg b.i.d.

IIa/IIb B Dual pathway inhibition Moderate to high* Aspirin 75 mg q.d.
Aspirin + rivaroxaban Rivaroxaban 2.5 mg b.i.d.

IIb A Monotherapy Low to high
P2Y12 inhibitor, as an alternative
to aspirin

*If not at high bleeding risk. b.i.d., twice daily; q.d., once daily.
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death, stroke, or MI (HR for ticagrelor 90 mg: 0.85; 95%
CI: 0.75–0.96; p = 0.008; HR for ticagrelor 60 mg: 0.84;
95% CI: 0.74–0.95; p = 0.004) [10]. The risk of bleeding
was higher in patients treated with ticagrelor 90 mg
compared with ticagrelor 60 mg twice daily. Given the
similar efficacy and better safety profile, ticagrelor 60 mg
twice daily in combination with aspirin is currently
recommended for extended DAPT in patients with a
history of MI and a high risk of recurrent ischaemic
events.

In the open-label 12 or 30 Months of Dual Antiplatelet
Therapy after Drug-Eluting Stents (DAPT) study, 9,961
patients with ACS or CCS who had received a drug-
eluting stent and 12 months of standard DAPT treatment
were randomly assigned to receive aspirin plus prasugrel,
clopidogrel, or aspirin alone for 30 months. Extended
DAPT with prasugrel or clopidogrel resulted in lower
rates of stent thrombosis (0.4% vs. 1.4%; HR: 0.29; p <
0.001), MI (2.1% vs. 4.1%; HR: 0.47; p < 0.001), and the
combined endpoint of major adverse cardiovascular and
cerebrovascular events (4.3% vs. 5.9%; HR: 0.71; p <
0.001), although this benefit occurred at the cost of excess
moderate or severe bleeding events (2.5% vs. 1.6%; p =
0.001) and all-cause mortality (2.0% vs. 1.5%; p = 0.05).

The Ticagrelor in Patients with Stable Coronary
Disease and Diabetes (THEMIS) trial randomised 19,220
patients with CCS and type 2 diabetes to receive DAPT
with aspirin plus ticagrelor or aspirin alone. The median
follow-up was 40 months. Treatment with ticagrelor plus
aspirin was associated with reduced ischaemic cardio-
vascular events including cardiovascular death, MI, or
stroke (7.7% vs. 8.5%; HR: 0.90; 95% CI: 0.81–0.99; p =
0.04), but with higher rates of major bleeding (2.2% vs.
1.0%; HR: 2.32; 95% CI: 1.82–2.94; p < 0.001) and in-
tracranial haemorrhage (0.7% vs. 0.5%; HR: 1.71; 95% CI:
1.18–2.48; p = 0.005). A more favourable treatment effect
was observed in a pre-specified secondary analysis of
patients undergoing PCI (THEMIS-PCI), which showed
that in patients with diabetes, stable CAD, and previous
PCI, ticagrelor added to aspirin seems to reduce CV
death, myocardial infarction, and stroke, although with
increased major bleeding [25].

The Cardiovascular Outcomes for People Using An-
ticoagulation Strategies (COMPASS) trial was the first
randomised trial to demonstrate the anti-ischaemic
benefit of a novel DPI approach of aspirin plus low-
intensity direct oral anticoagulation in patients with
coronary or peripheral atherosclerosis [23]. The trial
evaluated extended treatment with rivaroxaban in 27,395
patients with stable atherosclerotic disease in the form of
CCS (91%) and/or PAD (27%). Patients were randomised

to receive rivaroxaban (2.5 mg b.i.d.) plus aspirin (100 mg
daily), rivaroxaban alone (5 mg b.i.d.), or aspirin alone
(100 mg daily). Compared with aspirin alone, DPI with
low-dose rivaroxaban plus aspirin yielded a significant
24% lower risk of cardiovascular death, stroke, or MI
(HR: 0.76; 95% CI: 0.66–0.86; p < 0.001) at the cost of an
increased risk of major bleeding (HR: 1.70; 95% CI:
1.40–2.05; p < 0.001) [23]. In the large subgroup of 16,560
patients with CCS (59.6% with previous PCI), DPI versus
aspirin consistently reduced the risk of cardiovascular
events regardless of prior revascularisation (PCI group,
HR: 0.74; 95%CI: 0.61–0.88; no PCI group, HR: 0.76; 95%
CI: 0.61–0.94; p-interaction = 0.85) [29].

DAPT versus P2Y12 Inhibitor Monotherapy Early
after PCI in Patients with CCS
Over the past decade, several studies have explored a

new paradigm in the management of patients undergoing
PCI by testing the safety and efficacy of P2Y12 inhibitor
monotherapy after a short course of DAPT (1–3 months)
[42]. The ticagrelor plus aspirin for 1 month, followed by
ticagrelor monotherapy for 23 months versus aspirin plus
clopidogrel or ticagrelor for 12 months, followed by
aspirin monotherapy for 12 months after Implantation of
a Drug-eluting Stent (GLOBAL LEADERS) trial rando-
mised 15,968 patients undergoing PCI for CCS or ACS to
receive aspirin plus ticagrelor for 1 month, followed by
ticagrelor monotherapy for 23 months, or standard
treatment with DAPT (aspirin plus clopidogrel or tica-
grelor) for 12 months, followed by aspirin monotherapy
for 12 months [24]. The study found no difference be-
tween the experimental and control regimens in the
primary endpoint of all-cause mortality or new Q-wave
MI at 2 years (rate ratio: 0.87; 95% CI: 0.75–1.01; p =
0.073). No difference inmajor bleeding was observed, and
the primary results were confirmed in patients who
adhered to the study protocol [43]. Limitations include
the open-label design, low event rate, and lack of central
adjudication of adverse events [24].

The Ticagrelor with Aspirin or Alone in High-Risk
Patients after Coronary Intervention (TWILIGHT) was a
double-blind trial that compared ticagrelor monotherapy
with ticagrelor plus aspirin from 3 months after PCI in
7,119 patients with ACS or CCS at high risk for bleeding
or ischaemic events [26]. The incidence of the primary
endpoint of Bleeding Academic Research Consortium
(BARC) type 2, 3, or 5 bleeding was significantly re-
duced in patients receiving ticagrelor monotherapy
than ticagrelor plus aspirin (HR: 0.56; 95% CI:
0.45–0.68; p < 0.001). Risk difference between the two
groups was consistent for BARC type 3 or 5 bleeding
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(HR: 0.49; 95% CI: 0.33–0.74). The incidence of all-
cause death, MI, or stroke was 3.9% in both study
groups (HR: 0.99; 95% CI: 0.78–1.25; p < 0.001 for non-
inferiority). These results indicated that, in high-risk
patients who underwent PCI and completed 3-month
DAPT, ticagrelor monotherapy reduced clinically rel-
evant bleeding compared with DAPT, with no higher
risk of fatal or ischaemic events [26].

To summarise the available evidence, a patient-level
meta-analysis of 24,096 patients from 6 randomised
trials comparing P2Y12 inhibitor monotherapy with
standard DAPT after coronary revascularisation was
performed [44]. The primary outcome of all-cause
death, MI, and stroke occurred in 2.95% of patients
on P2Y12 inhibitor monotherapy and 3.27% on DAPT
in the per-protocol population (HR: 0.93; 95% CI:
0.79–1.09; p = 0.005 for non-inferiority; p = 0.38 for
superiority). The risk of major bleeding was signifi-
cantly lower with P2Y12 inhibitor monotherapy than
with DAPT (0.89% vs. 1.83%; HR: 0.49; 95% CI:
0.39–0.63; p < 0.001). These results were confirmed in a
pre-specified sub-analysis of the high-risk group of
patients undergoing complex PCI, leading to the con-
clusion that stopping aspirin after 1–3 months of DAPT
and continuing the P2Y12 inhibitor alone is safe and
effective, regardless of PCI complexity [45].

Patients with Concurrent Atrial Fibrillation
The prevalence of non-valvular atrial fibrillation

increases with age and is approximately 25–35% in
patients with CCS [46, 47]. These patients are at
particularly high risk of thromboembolic events, in-
cluding ischaemic stroke. In patients treated with PCI,
short-term triple antithrombotic therapy (aspirin,
clopidogrel, and an anticoagulant drug) is recom-
mended for up to 1 week as the default strategy and up
to 1 month in patients at high risk of ischaemic events
[15]. DOACs are preferred over VKAs as they reduce
the risk of major bleeding events and are easier to use
in practice. In recent years, 4 randomised trials have
examined antithrombotic treatment strategies in-
cluding DOACs in patients with atrial fibrillation
undergoing PCI. The trials differed in terms of patient
selection and treatment regimens, but results were
pooled in a meta-analysis, concluding that DOAC-
based dual therapy reduced the risk for bleeding
compared with VKA-based triple therapy, although
the studies were not powered to assess differences in
risks of all-cause death and ischaemic outcomes
(myocardial infarction, stroke, stent thrombosis, and
cardiovascular death) [48].

Ongoing Research and Future Perspectives

Despite optimal adherence to DAPT, some patients
develop recurrent ischaemic events, including MI and
stent thrombosis. Adequate platelet inhibition is of
paramount importance to reduce the risk of cardio-
vascular events in patients with CCS. However, there is
currently no conclusive evidence to support that
routine platelet function testing is beneficial for
guidance on the choice, dose, or duration of anti-
platelet therapy. Cardiovascular events occurring de-
spite DAPT may be explained, at least in part, by
genetic predisposition causing insufficient activation
of clopidogrel to its active metabolite (low re-
sponders). Up to 30% of Caucasian patients may be
low responders to clopidogrel because of genetic
variations in the hepatic cytochrome P2C19
(CYP2C19) enzyme, which is responsible for clopi-
dogrel activation [49, 50]. Consequently, there may be
a role for genetic testing in selected patients to guide
P2Y12 inhibitor treatment. Although the majority of
trials exploring genetically tailored P2Y12 inhibitor
treatment were conducted in patients receiving DAPT,
such research may also benefit patients considered for
long-term clopidogrel monotherapy. Improved treat-
ment benefit with clopidogrel will further challenge
the current preference in clinical practice for aspirin as
single antiplatelet therapy compared to clopidogrel,
thus adding novel data to the evidence provided by the
above-mentioned PANTHER meta-analysis [41].

In the setting of ACS, the ongoing Dan-DAPT trial
(NCT05262803) is a randomised study investigating
whether individualised choice of (prasugrel/ticagrelor vs.
clopidogrel) and duration (6 vs. 3 months) of DAPT
based on genetic testing of clopidogrel responsiveness can
reduce the bleeding risk compared to standard of care
treatment in patients with ACS at high risk of bleeding
(PRECISE-DAPT score ≥25). More studies exploring
genetically tailored antiplatelet therapy will likely be
initiated, also in the setting of CCS.

Conclusion

Patients with CCS have a substantial risk of thrombotic
events that can be mitigated by the use of antithrombotic
drugs. Currently, most patients are treated with long-term
aspirin monotherapy, but the available evidence supports
alternative strategies, including P2Y12 inhibitor mono-
therapy, extended DAPT or DPI, to reduce ischaemic risk.
Weighing the benefits against the risk of bleeding is
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important, and identifying subsets of patients with the most
favourable trade-off between ischaemic and bleeding risk is
therefore essential. More studies are needed to better guide
clinicians on how to evaluate thrombotic and bleeding risk
to improve the selection of patients who are likely to benefit
from shortened or extended treatment with intensified
antithrombotic therapy.
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