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Abstract

Anticoagulation and antiplatelet therapy are individually mainstays of treat-
ment for multiple cardiovascular conditions. Antiplatelet therapy, most com-
monly with dual agents, is vital in the setting of coronary artery disease
with acute coronary syndrome requiring percutaneous coronary intervention
to prevent in-stent complications. A multitude of cardiovascular conditions
with increased thromboembolic risk also require anticoagulation, includ-
ing atrial fibrillation, venous or arterial thrombosis, and prosthetic heart
valves to name a few. There is often an overlap in comorbidities as our pa-
tient population ages and becomes more complex, frequently necessitating
a combination of both anticoagulation and antiplatelet agents, known as
“triple therapy”. To reduce or treat thromboembolic disease states as well
as reduce platelet aggregation for coronary stent protection, many patients
are placed at an increased bleeding risk without compelling evidence of re-
duction in major adverse cardiac events. With this comprehensive review of
the existing literature, we aim to analyse different strategies and durations
of triple therapy medication regimens.

Key words: triple therapy, anticoagulation, antiplatelet therapy, coronary
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Introduction

Antiplatelet therapy is the standard of care following percutaneous
coronary intervention (PCl) with drug-eluting stent (DES) placement, to
reduce in-stent complications such as acute thrombosis [1, 2]. Dual an-
tiplatelet therapy (DAPT) involves the usage of aspirin with an addition-
al agent (P2Y12 inhibitors) such as ticagrelor, clopidogrel, or prasugrel,
which provides additional suppression of platelet aggregation for coro-
nary stent protection [1, 3-5].

Oral anticoagulation (OAC) therapy is common in clinical practice,
where patients are managed with one of many available oral or intra-
venous anticoagulants, such as unfractionated or low-molecular-weight
heparin, vitamin K antagonists (VKA), or direct acting oral anticoagulants
(DOACQ), for the treatment of a multitude of thromboembolic disease states
[6-8]. Similarly to antiplatelet regimens, there is an increased bleeding
risk with OAC, which needs to be weighed against the potential clinical
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benefit when prescribing these agents alone or in
combination with other medications [6].

Because both antiplatelet therapy and anticoag-
ulation play a large role in the treatment of certain
cardiovascular diseases, the use of these medica-
tions in combination poses potential challenges,
especially an increase in adverse bleeding events.
In the aging adult population, many patients over
time are diagnosed with multiple comorbid condi-
tions requiring complex medical regimens. Due to
shared risk factors and at times a causal relation-
ship, these patients undergoing PCl present with
conditions that increase thromboembolic risk, ne-
cessitating a multi-pronged approach to therapy.
Atrial fibrillation (AF) is commonly diagnosed in
patients with coronary artery disease, which un-
surprisingly increases patient morbidity [9]. Cur-
rent literature suggests that between 5% and 12%
of patients with coronary artery disease (CAD)
also have concomitant non-valvular AF [10-13].
Other indications for anticoagulation as an addi-
tion to antiplatelet therapy include left ventricular
(LV) thrombus and prosthetic heart valves [14].
LV thrombus is frequently seen in patients who
sustain anterior myocardial infarction (MI) and/
or have significantly decreased ejection fraction,
which may further be complicated by DES place-
ment for the management of CAD [14, 15].

Literature review

Triple therapy and major adverse cardiac
events

DAPT therapy in addition to anticoagulation
was initially poorly understood, where many pa-
tients were placed on VKAs and DAPT without
a clear timeline or strategy. The goal of initiating
triple therapy (TT) after PCl is to theoretically re-
duce in-stent complications and downstream ma-
jor adverse cardiac events (MACE). Whether there
is a significant improvement in outcomes is, how-
ever, controversial. Early data suggested TT was
associated with a decrease in the occurrence of
cardiovascular events and mortality when com-
pared to dual antithrombotic therapy alone [16,
17]. However, registry data from 2015 including
close to 5000 AF patients > 65 years of age who
underwent PCI, showed no significant difference
in MACE with TT containing warfarin as compared
to DAPT. This was redemonstrated in clinical trials
in subsequent years, including those conducted
with TT containing DOACs. In a large meta-anal-
ysis including the PIONEER-AF PCl, RE-DUAL PCl,
AUGUSTUS, and ENTRUST-AF PCI trials, dual an-
tithrombotic therapy (OAC plus P2Y12 inhibitor)
compared to TT showed similar rates of all-cause
mortality, cardiovascular death, or stroke; howev-
er, the absence of TT did show a slight increase

in Ml and stent thrombosis (ST) with borderline
statistical significance (p = 0.07) [18].

Bleeding risk

The biggest consideration in patients receiving
TT is the incremental bleeding risk. Identifying
those at an increased risk of bleeding is critical.
Utilizing clinical criteria such as the HAS-BLED
score (hypertension, abnormal renal/liver func-
tion, stroke, bleeding, labile INR, elderly, and
drugs/alcohol) can provide an accurate bleeding
risk and has been found to significantly predict
spontaneous bleeding events in patients on TT
[19]. The administration of TT in patients with
CAD and concomitant AF has been increasing over
the years and appears to have increased adverse
risks despite delineating which type of OAC is
used. Further understanding of the average bleed-
ing risk of commonly used regimens is important.

Dual antiplatelet therapy + vitamin K
antagonist

VKAs such as warfarin are well established and
indicated for both treatment and prevention of
venous thromboembolic phenomena, especially
for indications such as valvular AF where there is
a paucity of data regarding the use of DOACs [20,
21]. However, TT using VKAs and DAPT has been
shown to increase the risk of both major and mi-
nor bleeding [14, 22, 23].

In a study of 127 patients who underwent DES
or bare metal stent (BMS) placement, Rogacaka
et al. concluded that 4.7% of their study popula-
tion experienced major bleeding within the first
month of the indexed procedure without evidence
of increased MACE [22]. All patients were on DAPT
and warfarin for a mean of 5.6 months for recent
PCl and known history of AF, LV thrombus, pros-
thetic heart valves, pulmonary embolism (PE),
deep venous thrombosis (DVT), or coronary an-
eurysm, respectively. Furthermore, no significant
difference was found in major bleeding events be-
tween DES and BMS placement, and only one pa-
tient sustained definite ST within 30 days of PCI.

Within the TRANSLATE-ACS trial, Jackson et al.
evaluated 11,756 patients who were treated with
ADP receptor inhibitors post-PCl and who were
also on OAC therapy (93% on VKA) [23]. The au-
thors analysed bleeding risk and need for hospi-
talization due to bleeding based on the Bleeding
Academic Research Consortium in patients on
aspirin + anticoagulation + clopidogrel (triple-C),
aspirin + anticoagulation + prasugrel (triple-P), as-
pirin + clopidogrel (dual-C), or aspirin + prasugrel
(dual-P). The triple-C cohort was associated with
higher risk of bleeding compared to the dual-C co-
hort (28.7% vs. 19.7%), with similar findings when
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comparing the triple-P and dual-P groups (38.5%
vs. 26.7%). In total comparison, the triple-P cohort
was associated with the highest percentage of
bleeding between all groups, with no statistical
difference in the composite risk of MACE between
all groups. The authors noted that the increased
bleeding was patient reported, and there were no
significant differences in bleeding requiring re-
hospitalization between the triple-P and triple-C
groups.

Porter et al. studied the effect of using a short-
er duration of VKA-based TT [14]. They conducted
a retrospective study analysing 180 patients on
a TT regimen including aspirin, VKA, and a thien-
opyridine/P2Y12 inhibitor (clopidogrel or ticlopi-
dine). All patients were previously on VKA-guided
anticoagulation for indications including LV throm-
bus, AF, prosthetic heart valves, and thrombophil-
ia. Nearly 87% of patients underwent urgent PCl
with most patients sustaining ST-elevation myo-
cardial infarction (STEMI). Post-PCl, TT was con-
tinued for 30 days, during which 9% of patients
developed bleeding complications; however, many
bleeding episodes were noted during unfraction-
ated heparin-warfarin bridging. Also notably, most
bleeding events in this series were deemed to be
minor, and the authors’ conclusions were not pro-
hibitive to the use of short-term TT in the setting
of clear VKA indication.

Dual antiplatelet therapy + direct oral
anticoagulant

Over the years, DOACs such as apixaban or ri-
varoxaban have been found to be non-inferior to
warfarin in the management of AF or LV throm-
bus, with an additional decrease in bleeding risk,
as well [24-26]. Compared to VKAs, DOACs may
provide decreased adverse bleeding events with-
out increasing future risk of MACE [12, 27-29].

To address and compare VKAs to DOACs with-
in TT, the PIONEER AF-PCI trial in 2016 assessed
bleeding risks in patients on TT that included
DOACs [12]. The investigators analysed 2124 pa-
tients with nonvalvular AF who required OAC and
also underwent PCl. Groups were assigned into
low-dose rivaroxaban (15 mg once daily) in ad-
dition to a P2Y12 inhibitor for 12 months (group
1), very-low-dose rivaroxaban (2.5 mg twice dai-
ly) in addition to DAPT for 1, 6, and 12 months
(group 2), or standard therapy with VKA plus DAPT
for 1, 6, or 12 months (group 3). The study found
that the 2 groups receiving rivaroxaban had sig-
nificantly lower bleed rates based on the Throm-
bolysis in Myocardial Infarction (TIMI) bleeding
criteria or bleeding requiring medical attention,
compared to VKA plus DAPT therapy (group 3)
(16.8% in group 1, 18.0% in group 2, and 26.7%
in group 3). The study further concluded that the

rates of death from cardiovascular causes, M, or
stroke were similar in all 3 groups. Overall, Gibson
et al. concluded that either low-dose rivaroxaban
in addition to a single antiplatelet inhibitor or
very-low-dose rivaroxaban in addition to DAPT
was less likely to cause clinically significant ad-
verse events of bleeding without increasing the
risk of future MACE.

The authors of the RE-DUAL PCl trial conducted
a multicentre study including 2725 patients with
a history AF who also had undergone PCl [27].
The groups within their study included a triple
therapy cohort (warfarin, clopidogrel/ticagrelor,
and aspirin for 1-3 months) and a dual therapy
cohort (dabigatran 110 mg or 150 mg twice daily
and clopidogrel/ticagrelor). The primary endpoint
(major or clinically relevant bleeding) was found
in 15.4% in the 110 mg dual-therapy dabigatran
cohort compared to 26.9% in the triple-therapy
VKA group. Additionally, major bleeding was noted
in 20.2% of the 150 mg dual-therapy dabigatran
group compared to 25.7% in the corresponding
triple-therapy VKA group. They further conclud-
ed that dual therapy was noninferior compared
to triple therapy in respect to thrombotic events.
Overall, dual therapy with dabigatran and a single
antiplatelet agent provided a significantly lower
risk of bleeding complications without sacrificing
an increase in ST.

Sindet-Pedersen et al. conducted a study that
included 3222 patients and compared several
groups under standard medication dosing: VKA +
single antiplatelet therapy (SAPT), DOAC + SAPT,
VKA + DAPT, and DOAC + DAPT [28]. Outcomes
investigated included all-cause mortality, major
bleeding leading to hospitalization, ischaemic
stroke, and MI. The investigators found the high-
est absolute risk of bleeding in the VKA + DAPT
after 3-month follow-up, compared to the lowest
absolute risk of bleeding in DOAC + DAPT, with
a significantly decreased risk of bleeding compar-
ing DOAC + DAPT to VKA + DAPT. Similar associa-
tions were found at 12-month follow-up, as well.
When further comparing VKA + DAPT to DOAC +
DAPT, no difference in 3-month and 12-month risk
of MI, ischaemic stroke, and all-cause mortality
were found between the 2 groups.

Duration of triple therapy

An additional concern for TT has revolved
around adequate duration of all 3 medications
and/or the timeline of when to discontinue part of
the regimen [30]. The ISAR-Triple trial in 2015 was
conducted to investigate the optimal duration of
triple therapy following PCI. Fiedler et al. observed
614 patients at 3 European centres, assessing
6-weeks versus 6-months of clopidogrel therapy
post DES placement in addition to concomitant
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aspirin and OAC. The primary endpoint included
death, MI, ST, stroke, or thrombolysis in myocar-
dial infarction (TIMI) major bleeding. Secondary
endpoints included the incidence of ischaemic or
bleeding complications. Between the 6-week and
6-month group, no difference was found in primary
endpoints, which occurred in 9.8% in the 6-week
group and 8.8% in the 6-month group. It was con-
cluded that 6 weeks of triple therapy (aspirin, clopi-
dogrel, OAC) was not superior to 6 months of ther-
apy regarding differences in net clinical outcomes,
ischaemic complications, or major bleeding.

In 2020, the American College of Cardiology
created an expert consensus to guide TT in pa-
tients who required treatment, recommending
shorter duration of therapy (less than 30 days),
< 100 mg of daily aspirin, addition of a proton
pump inhibitor, preference of DOAC over VKA, and
discontinuation of all antiplatelet agents within
6—12 months [13]. In a recent Letter to the Editor
in the Journals of the American College of Cardiol-
ogy, author Davide Capodanno further discusses
how the new consensus for TT probably includes
the lowest therapeutic dosing for OAC (preferably
DOAC), a P2Y12 inhibitor (preferably clopidogrel)
for 6-12 months, and aspirin for 1-7 days or un-
til hospital discharge, with an option to maintain
aspirin therapy for up 30 days if patients are high
risk for thrombotic events [31].

Special considerations

Anticoagulation in the periprocedural
period for coronary interventions

Managing patient’s long-term anticoagulants
immediately prior to and during PCI for urgent
coronary interventions poses a great clinical chal-
lenge [32]. In a small observational study by Rub-
boli et al., chronic VKA therapy was held in most
patients at a median of 4 days prior to PCl while
patients were either pre-treated with no addi-
tional medications (7%), aspirin only (69%), DAPT
(17%), or intravenous unfractionated heparin and
aspirin (7%). No patient sustained MACE during
the periprocedural period, and most complica-
tions were due to bleeding secondary to TT at an
average of 32 days post-PCl [32]. Due to concerns

of thromboembolic phenomena in several cardio-
vascular disease states, the ideal strategy would
include discontinuation of OAC with subsequent
administration of intravenous unfractionated hep-
arin [33]. Furthermore, DOACs can probably be re-
sumed once appropriate haemostasis is obtained,
and VKAs would require appropriate bridging until
desired INR is reached [33]. To minimize bleed-
ing, radial access during cardiac catheterization is
proposed to minimize overall bleeding and hae-
matoma risk for patients on combined OAC and
antithrombotic therapy [33-35].

Differences by stent type

There is a significant paucity of data specifically
analysing different stent types and how their dif-
ferences alter TT outcomes [36]. In the ISAR-TRIPLE
trial, most patients received different types of DES
(biolimus, everolimus, paclitaxel, sirolimus, zotaroli-
mus) and only 2 patients received BMS placement
in both the 6-week and 6-month cohort; however,
the study concluded that there was not significant
enough power to further analyse the stent type
[30]. Traditionally, DES placement is favoured over
BMS placement to avoid in-stent restenosis [37];
therefore, we would extrapolate that most guide-
lines would be based on the DES usage over BMS.

The COBRA-REDUCE trial is a relatively new
study that was aimed at assessing differences be-
tween the Cobra Polyzene-F (Pzf) stent compared
to traditional FDA-approved DES [38]. The Cobra
Pzf stent is a cobalt chromium alloy stent that
does not release anti-stenotic drugs; it is instead
optimized to bind to albumin rather than fibrino-
gen to prevent increased platelet activity [38]. The
study design included patients who are previously
on OAC (VKA or DOAC) and were divided into two
groups: Cobra Pzf stent placement with indefinite
treatment of OAC, aspirin, and 14 days of clopi-
dogrel compared to standard FDA-approved DES
placement followed by indefinite treatment of
OAC, aspirin, and clopidogrel for 3-6 months [38].
As per the Society of Cardiovascular Angiography
& Interventions, the trial failed to demonstrate
decreased bleeding risk when compared to stan-
dard DES and DAPT regimens and also failed to

Triple therapy

DAPT

Y
Aspirin x 7 days
or until discharge

Y
P2Y12 inhibitor
x 6—12 months

Figure 1. Triple therapy

VKA or DOAC

Y

Continue standard therapy as indicated
*Preferably DOAC

elé

Arch Med Sci Atheroscler Dis 2023



Dual antiplatelet therapy with concomitant anticoagulation: current perspectives on triple therapy

show non-inferiority in regard to thrombotic and
thromboembolic events [39].

Challenges and future directions

With increasing prevalence of multiple cardio-
vascular comorbidities within several patient pop-
ulations, TT poses several challenges in different
subsets of patients. Despite DOACs appearing to
have a safer bleeding profile, VKA therapy may
be preferred over DOAC in certain scenarios, such
as prosthetic heart valves, antiphospholipid syn-
drome, or high-risk gastrointestinal bleeding [40].
Additionally, there is an absence of literature on
the effects of the type of DES placed when TT is
needed. Despite recent guidelines emerging to
guide TT, differences in patient comorbidities, de-
mographics, and clinical presentation can create
multiple challenges. New advances in stent tech-
nology and duration of chronic medications may
alter the way we approach TT in the future.

Conclusion

As TT continues to possess clinical challenges
in cardiovascular care, studies have shown that
shorter duration of therapy probably decreases
adverse bleeding risk and may not increase overall
MACE risk. Long-term TT probably does not show
any benefit in cardiovascular mortality and only
increases adverse bleeding risk. If TT is required
for patients with an anticoagulation indication
and recent PCl, non-VKA-guided anticoagulation
is preferable to further decrease bleeding risk.
In general, the ideal TT regimen should include
a DOAC for chronic anticoagulation, aspirin for up
to 7 days or until hospital discharge, and a P2Y12
inhibitor for 6 to 12 months, depending on throm-
botic risk following PCI (Figure 1).
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