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Patients with atrial fibrillation (AF) on long-term oral anticoagulation (OAC) either have
underlying coronary artery disease or suffer from acute coronary syndromes necessi-
tating a percutaneous coronary intervention (PCl). In such a scenario, an amalgamation
of antiplatelet and antithrombotic therapy (conventionally called as “triple therapy”) is
obligatory for preventing coronary ischemia and stroke. But such ischemic benefits are
accrued at the cost of increased bleeding. We also now know that bleeding events
following PCI are related to increased mortality. Balancing the bleeding and ischemic
risks is often a clinical dilemma. With the advent of novel oral anticoagulants (NOAC’s)
with preserved efficacy and attenuated bleeding rates, anticoagulation in AF is
undergoing paradigm shift. The spotlight is now shifting from conventional triple
therapy (vitamin-K antagonist + dual antiplatelet therapy [VKA + DAPT]) to novel dual
therapy (NOAC + single antiplatelet therapy [SAPT]) in situation of anticoagulated AF
patients undergoing PCl. Such a strategy aims to ameliorate the higher bleeding risk
with conventional VKA’s while retaining the ischemic benefits. In this review, we briefly
discuss the need for combination therapy, trials of novel dual therapy, strategies for
mitigating bleeding, the current guidelines, and the future perspectives in AF
undergoing PCl with stent(s).

advanced age."2AF is responsible for five-fold increased risk
of strokes, two-fold increased risk of death and three-fold

Atrial fibrillation (AF) is a common problem in cardiology
practice with an increasing frequency day by day. It is the
most common sustained arrhythmia seen in clinical practice.
In 2010, approximately 20.9 million men and 12.6 million
women were affected by AF.' The incidence, as well as
prevalence of the disease was higher in developed coun-
tries.” The prevalence is estimated around to be 2% in
individuals <65%, whereas in individuals, aged above
65 years, it is around 9%.3 Individual with conditions, such
as hypertension, heart failure, coronary artery disease (CAD),
valvular heart disease, obesity, diabetes mellitus, or chronic
kidney disease (CKD), are at high risk for AF along with
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increased risk for heart failure.*~8 The use of antithrombotic
treatment along with control of risk factors have been found
to reduce the risk of stroke substantially in patients with AF.°

The Need for Triple Therapy

Triple therapy (TT) refers to the concomitant use of an oral
anticoagulant (OAC), such as warfarin and dual antiplatelet
therapy (DAPT).10 Such a therapy aims to simultaneously
ameliorate risk of both coronary events (by antiplatelet
component) and stroke (OAC component). Such therapy is
most commonly indicated in patients with AF who develop
acute coronary syndrome (ACS) or vice-versa and who
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undergo percutaneous coronary intervention (PCI) with
stent insertion, which accounts for approximately 5 to 8%
of all PCI patients.'® Approximately, 30% of patients with AF
have concomitant CAD and approximately 15% of them will
PCI during their lifetime.® Optimal antithrombotic treatment
for patients with AF undergoing PCl is one of the hot topics in
cardiology.

Guideline directed TT is known to improve clinical out-
comes in patients with AF or CAD; however, it is associated
with increased risk of bleeding.’ The rationale for prescribing
TT in this scenario is two-fold, DAPT has been shown to be
superior to an OAC for reducing the risk of stent thrombo-
sis."’ However, DAPT is inferior to an OAC for preventing
thrombotic events in patients with AE."! Thus, theoretically
TT seems to be necessary in these patients and is empirically
indicated in AF patients undergoing PCI. However, no ran-
domized control trials have tested the efficacy of TT but it is
well known to increase the risk of both fatal and nonfatal
bleeding.

Bleeding Risk with Combination Therapy

Although, TT reduces the risk of stent thrombosis, it is
evident from observational studies that it poses great risk
of serious bleeding. The rate of major bleeding was increased
from 1.3 to 1.9% by concomitant use of antiplatelet drugs in
study by Shireman et al.'? Similarly, another study by
Johnson et al showed that higher number of patients in the
combination-therapy group had anticoagulation-related
hemorrhagic events compared with patients receiving
monotherapy (4.2 vs. 2.0%, p < 0.001 ).13 Hansen et al studied
the risk of bleeding with single, dual, and TT."* They found
that the risk of bleeding is doubled when aspirin is combined
with OAC as compared with warfarin monotherapy. Also,
DAPT caused more bleeding and ischemic strokes then
warfarin monotherapy. Clearly warfarin monotherapy was
more effective in preventing ischemic strokes in AF with less
bleeding risk. The hierarchical risk of bleeding with anti-
platelet and anticoagulant agents as monotherapy and in
combination is depicted in =Fig. 1.

Post-PCl Bleeding Is Not Benign

Bleeding is a common complication following PCI and dou-
bles up as a major cause morbidity amongst them. In the data
from, Cath PCI registry of 3,386,688 which analyzed PCI
patients from 2004 to 2011, there were 57,246 (1.7%) bleed-
ing events. The risk of mortality related to major bleeding
was 12.1% in the PCI cohort." Mehran et al studied 17,034
patients who underwent PCI from three major trials of
bivalirudin vs heparin plus GPIIB/IIIA inhibitors. Non-CABG
(coronary artery bypass grafting)-related major bleeding
occurred in 267 patients (1.6%) within 30 days post-PCI
and 2.9% patients died within 1 year.'® In a meta-analysis
and systemic review of PCI studies, PCI-related major bleed-
ing was responsible for three-fold increase in mortality.!’
Also, primary PCl associated access and nonaccess site bleed-
ing is major concern of mortality and morbidity.1 8 As seen in
~Fig. 2, the hazard ratio for mortality due to bleeding post
PCl varies approximately from 2.00 to 4.00 in various studies.
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Connection between Post-PCl Bleeding and Mortality
There are multiple plausible mechanisms linking bleeding
events with mortality (~Fig. 3).Bleeding leads causes hypo-
tension and anemia which causes hypoxemia leading to
myocardial ischemia. Severe blood loss will require blood
transfusion. Transfusion of blood may trigger inflammatory
cascade which will lead to vasoconstriction and ischemia. In
addition, discontinuation of DAPT will predispose to stent
thrombosis. All of these together ultimately causes an in-
crease in morbidity and mortality. In addition, if patient has
intracranial bleeding, patient may have mass effect which
can lead to patient’s death. Thus, bleeding in the setting of
PCI is not at all benign, and it mitigates the advantages of
revascularization, especially in the setting of ACS. Hence,
every effort should be made to decrease the risk of bleeding
in PCI patients which is especially important where we need
anticoagulant therapy with DAPT.%-20

Alternative to Triple Therapy: OAC Plus Single
Antiplatelet Therapy

To reduce bleeding and its serious consequences in patients of
AF who require PCI, WOEST trial studied effects of dual therapy
(DT; clopidogrel with warfarin) and ISAR Triple evaluated an
abridged version of TT (6 weeks). WOEST trial was an open
label randomized control trial (RCT) of 563 patients who had
long-term indication for anticoagulation with severe CAD
requiring PCL2" Patients were randomized to receive either
clopidogrel alone with warfarin (DT) or clopidogrel along with
aspirin and warfarin (TT). After 1-year follow-up, 44.4%
patients in TT group and 19.1% in double therapy group had
bleeding as adjudged by thrombolysis in myocardial infarction
(TIMI) scale (hazard ratio [HR] = 0.36, 95% confidence interval
[CI]: 0.26-0.50, p < 0.0001).The incidence of recurrent bleed-
ing and bleeding requiring transfusion was also less in DT arm
compared with TT arm. At the same time, the secondary-
efficacy end point of major adverse cardiovascular events
including stent thrombosis and target vessel revascularization
was attenuated in the DT arm (HR = 0.39, 95% CI: 0.16-0.93,
p =0.025). However, the small sample size allowed adequate
power to detect differences in bleeding events but not
for secondary ischemic end points. Moreover, the improve-
ment in safety of DT was primary driven by TIMI minor/
minimal bleeding without any significant differences in major
bleeding. The open label design of the study was also a concern
which may have led to error of outcomes reporting both by
physician and patients’ alike.’? Despite the criticisms, the
study exposed research gaps in the area of AF with PCI and
raised serious concerns regarding the practice of 1-year TT
following PCI in AF patients.

ISAR-Triple study tested a different strategy of tailoring the
duration of TT to decrease bleeding. In this open label RCT, 614
patients on oral anticoagulation (OAC) who underwent PCI
were randomized to two different regimens of clopidogrel of
6 weeks and 6 months.??2 Concomitant administration of
aspirin and vitamin-K antagonist (VKA) was unchanged in
both arms. At 9 months, the primary end point composite of
death, myocardial infarction (MI), definite stent thrombosis,
stroke, or TIMI major bleeding was not different between the
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Fig.1 Hierarchical hazard of bleeding with anticoagulant and antiplatelet agents with warfarin as standard/reference. The numbersin the circle
against each regimen represents the Hazard ratio for bleeding.'® Dual antiplatelet refers to aspirin + clopidogrel; triple therapy refers to dual

antiplatelet + vitamin-K antagonist.

two arms. Small sample size and an open-label design again
were major limitations.

Although observational studies had shown reduced
bleeding with warfarin-based DT over TT, the two random-
ized studies failed to establish a definitive place for DT in the
scenario of AF with PCI or ACS.

Dual Therapy with NOAC: A Paradigm Shift
Warfarin has remained the cornerstone stone for thrombo-
prophylaxis in patients with AF for decades. However, its use
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is cumbersome because it needs monitoring (international
normalized ratio [INR]) which is quite difficult sometimes.
This is especially true in developing countries where the
majority of patients reside in rural areas where facilities of
INR monitoring is not available which can lead to under or
overdosing with dire consequences. The evolution of novel
OAC agents (NOACS) which include direct thrombin inhibitor
dabigatran and factor X-A inhibitors, like apixaban, rivarox-
aban, and edoxaban, have changed the treatment of patients
with AF. NOACs have multiple pharmacologic edges over
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Fig. 2 Post-PCl bleeding increases mortality as seen by the increased
hazard ratio’s across various studies.>~18
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Fig. 3 Plausible mechanisms contributing to mortality after bleeding
events following PCI. PCI, percutaneous coronary intervention.

warfarin, which include rapid onset/offset of action, few drug
interactions, and predictable pharmacokinetics.'® In addi-
tion, warfarin has a narrow therapeutic range which is
influenced by factors, such as diet, and obviously requires
INR monitoring. The results of various trials have demon-
strated better safety and at least similar efficacy to warfarin
in preventing ischemic strokes. A meta-analysis of 12 studies
of NOACS involving 77,011 patients demonstrated that with
NOACS, there was a significant reduction in incidence of
ischemic stroke and systemic emboli (odds ratio [OR] = 0.85,
95% CI: 0.75-0.98).23 There was 52% reduction in intracranial
hemorrhage (ICH; OR =0.48, 95% CI: 0.40-0.57) and 14%
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reduction in mortality (OR = 0.86, 95% CI: 0.82-0.91). While
switching to warfarin caused increase in both stroke
(OR=2.60, 95% CI: 1.61-4.18) and bleeding events
(OR=2.19, 95% CI: 1.42-3.36). Another meta-analysis of
18 RCTS with 78,796 patients of NOACS comparing warfarin
in AF patients showed reduction in ischemic strokes with
NOACS with highest P score for dabigatran 150 mg followed
by apixaban 5 mg.?* The risk of ICH and bleeding events were
lower for all NOACS as compared with warfarin with highest
P score for edoxaban 30 mg followed by apixaban 5 mg.

So, clearly, NOAC's stand ahead of warfarin in terms of
both efficacy and safety. Hence, the use of an NOAC in place of
VKA for combination therapy (dual or triple) has potential
advantages with the aim of targeting the main pitfall of
warfarin based TT, that is, bleeding complication. Four large
RCT’s described below have now tested this novel DT
(NOAC + P2Y12 inhibitor) against the conventional DT/TT
based on a warfarin (~Fig. 4; ~Table 1).

PIONEER AF PCI

It was the first RCT which studied three strategies of anti-
platelets and anticoagulant therapy in patients of AF under-
going PCL?> A total of 2,124 patients were included in the
study and followed up to 12 months. Patients were random-
ized to either rivaroxaban plus P2Y12 inhibitor (novel DT),
rivaroxaban plus DAPT (novel TT), or to warfarin plus DAPT
(conventional TT) for 12 months. The doses of rivaroxaban in
DT arm was 15 mg once daily and in 2.5 mg twice daily in TT
arm. Three prespecified durations of 1 month, 6, and
12 months for DAPT were also tested simultaneously in the
TT arms. The incidence of primary end point, that is, clinically
significant bleeding, occurred in 16.8% of patients in group 1
versus 18.0% group 2 versus 26.7% in group 3 (HR=0.59,
p <0.001 for group 1 vs. group 3; HR=0.63, p < 0.001 for
group 2 vs. Group 3). Major bleeding was significantly higher
in group 3 (2.1 vs. 1.9 vs. 3.3%). The reduced bleeding with
rivaroxaban was consistent across all subgroups also.
However, major adverse cardiovascular events (MACE)
and stent thrombosis were not different in all the three
groups (MACE: 6.5 vs. 5.6 vs. 6.0%, p =0.75; ST: 0.8 vs. 0.9 vs.
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Fig. 4 Timeline of pivotal trials comparing dual therapy vis-a-vis triple therapy following AF undergoing PCI. AF, atrial fibrillation; DAPT, dual
antiplatelet therapy; PCl, percutaneous coronary intervention; VKA, vitamin-K antagonist.
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Table 1 Salient features of major RCT’s comparing dual therapy with conventional triple therapy

Name of study Year | Comparators Patients | Duration | Primary end point
(mo)

WOEST?® 2013 | VKA+C 563 12 Total number of TIMI bleeding events
VKA + DAPT

ISAR TRIPLEZZ 2015 | VKA + DAPT: 6 wk 614 9 Composite of death, MI, definite stent thrombosis,
VKA + DAPT: 42 wk stroke and TIMI major bleeding

PIONEER AF'° 2016 | R5+C 1,415 12 A composite of major bleeding or minor bleeding
R2.5+C according to the TIMI or bleeding requiring
VKA + DAPT medical attention

RE-DUAL PCI®’ 2017 | D110+ C 2,725 24 A composite of major or clinically relevant
D150+ C nonmajor bleeding event according to ISTH
VKA + DAPT

AUGUSTUS PCI%6 | 2019 | VKA +C 4,614 6 A composite of major or clinically relevant
NOAC +C nonmajor bleeding event according to ISTH
VKA + DAPT

ENTRUST AF?/ 2019 | NOAC+C 1,506 12 Major or clinically relevant nonmajor bleeding
VKA + DAPT event according to ISTH

Abbreviations: C, clopidogrel; D, dabigatran; DAPT, dual antiplatelet therapy; ISTH, International society of Thrombosis and Hemostasis; NOAC,
novel oral anticoagulant; R, rivaroxaban; RCT, randomized controlled trial; TIMI, thrombolysis in myocardial infarction; VKA, vitamin-K antagonist.

0.7%, p = 0.79). Stent thrombosis was 1.9% in group 2 patients
who received DAPT for 1 month compared with 1.7% who got
DAPT for 6 months (was nil for DAPT of 1 year). So, the trial
convincingly demonstrated that rivaroxaban based DT in AF
patients who undergo PCI significantly reduce bleeding and
rivaroxaban with single antiplatelet drug is equally effective
to DAPT in reducing stent thrombosis.'®

RE-DUAL PCI

Following the successful demonstration of feasibility of the
PIONEER AF PCI, RE-DUAL PCI was a study intended to
further explore the DT. It was a randomized, parallel, strati-
fied trial of 2,725 patients with AF who received percutane-
ous coronary revascularization with a stent.?” The trial pitted
two doses of DT with dabigatran 110 mg twice daily (n = 981)
and 150 mg twice daily with P2Y12 inhibitor versus conven-
tional TT with warfarin with P2Y12 inhibitor and aspirin
(n=981). The duration of aspirin was 1 month after a bare
metal stent/drug eluting stent and 3 months after a DES.
The primary end point (major or clinically relevant nonma-
jorbleeding events)occurred in 15.4% of patients who received
dabigatran 110 mg twice day compared with 26.9% in the TT
group (p for noninferiority <0.001 and p for superiority
<0.001). Similarly, the rates of both major and clinically
relevant nonmajor bleeding were reduced with 150-mg dose
of dabigatran as compared with warfarin based TT (20 vs.
27.5%, respectively [p for noninferiority <0.001]). TIMI major
bleeding was also lower in the DT versus TT group.
The secondary efficacy outcome in the study included inci-
dence of death, MI, stroke, systemic embolism, or unplanned
revascularization. These efficacy outcomes were not different
between dual and TT cohorts (13.7 vs. 13.4%; p for noninfer-
iority = 0.005). The incidence of stent thrombosis was similar
in dabigatran 150-mg dose as TT (0.9%), while it was insignif-
icantly higher with 110-mg dose of dabigatran (1.5 vs. 0.8%
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[p =0.15]). In subgroup analysis, it was found that patients
who received ticagrelor had higher bleeding events as com-
pared with clopidogrel. This result is consistent with the data
from ticagrelor studies where the drug has shown to have
higher bleeding not related to CABG.

Thus, among patients with AF undergoing PCI, novel DT
with dabigatran was significantly able to reduce bleeding
events albeit at the cost of insignificant rise in stent throm-
bosis with lower dabigatran doses. With the initial success of
novel DT with both dabigatran and rivaroxaban, the stage
was now set for the remaining two NOAC's to enter the fray.

AUGUSTUS PClI

It was the third RCT in the series which additionally explored
the role of aspirin in the scenario of post-PCI/ACS with AF. It
was a 2 x 2 factorial designed trial in which patients with AF
developed ACS or had PCI and were randomized in a 1:1
fashion to either apixaban 5-mg BID (n = 2,306) or VKA with
an INR goal of 2 to 3 (n=2,308) with either aspirin 81-mg
daily (n =2,307) or matching placebo (n = 2,307) for at least
6 months.?® All patients received a P2Y12 inhibitor. The
patients were followed for up to 6 months. The International
Society on Thrombosis and Hemostasis (ISTH) major or
clinically relevant nonmajor bleeding for apixaban versus
VKAwas 10.5 versus 14.7%, (p < 0.0001).While, ISTH major or
clinically relevant nonmajor bleeding for aspirin versus
placebo, was 16.1 versus 9.0%, p <0.0001.The secondary
outcome of death or hospitalization for apixaban versus
VKA was 23.5 versus 27.4%, p=0.002, while for aspirin
versus placebo it was 26.2 versus 24.7%, p > 0.05. The inci-
dence of stent thrombosis in two arm were not significantly
different (0.74% for apixaban vs. 0.97% for VKA). Thus, in
comparison to VKA, apixaban caused significant reduction in
ISTH major and clinically significant bleeding events in ACS
patients treated either medically (HR = 0.44, 95% CI: 0.28-



0.68) or with PCI (HR = 0.68, 95% CI: 0.58-0.89). Addition of
aspirin was associated with increased bleeding events in
both the arms without any major difference in efficacy.

ENTRUST AF PCI

With this study, we have RCT’s on all the available NOAC
currently approved for AF. This trial compared edoxaban and
clopidogrel combination with VKA plus DAPT among
patients with AF who recently underwent PCL?’ Patients
with AF and recent PCI were randomized to edoxaban 60-mg
daily plus clopidogrel 75-mg daily for 12 months (n=751)
versus a VKA and clopidogrel 75-mg daily for 12 months plus
aspirin (100-mg once daily, for 1-12 months; n=755).
Lower dose of edoxaban, 30-mg daily, was used in patients
with creatinine clearance <15 to 50 mL/min, weight <60 kg,
or concurrent use of specific potent P-glycoprotein inhib-
itors. The rates of major or clinically relevant nonmajor
bleeding at 12 months, was 17% in edoxaban group com-
pared with 20% in the VKA group (HR =0.83, 95% CI: 0.65-
1.05, p for noninferiority = 0.001, p for superiority =0.12).
While the rate of cardiovascular death, myocardial infarction,
stroke, systemic embolism, or definite stent thrombosis was
7% with edoxaban versus 6% with VKA (p = not significant).
Although this trial did show less bleeding with DT using
NOACS as compared with VKA, but it did not meet the
superiority criteria. The hazards of bleeding events for DT
versus TT in various studies are depicted in ~Fig. 5.

* WOEST trial
* VKA+C

* |[SAR TRIPLE
¢ Short Triple therapy

* REDUAL PCI
* Dabig. +C

* PIONEER AF PCI
'* Riva. +C

* AUGUSTUS
* Apixa. +C

* ENTRUST AF PCI
* Edoxa. +C

Fig.5 Diminished hazard of bleeding with dual therapy (OAC + SAPT)
with triple therapy (VKA + DAPT) as a standard [reference. C, clopi-
dogrel; DAPT, dual antiplatelet therapy; SAPT, single antiplatelet
therapy; VKA, vitamin-K antagonist.
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Meta-analysis of Dual Therapy

There are a few meta-analyses of the randomized trials
which compared DT with TT in AF patients undergoing PCI.
Golwala et al did a meta-analysis of patients from WOEST,
ISAR TRIPLE, PIONEER AF PCI, and RE-DUAL PCI trials.?® A
total of 5,317 patients from these four RCT’s were included of
whom 3,039 (57%) received DT.?8 There was a 47% reduction
in the incidence of TIMI major and minor bleeding in DT
regimen (4.3 vs. 9.0%, HR = 0.53, 95% Cl: 0.36-0.85) without
any major difference in the incidence of major adverse
cardiovascular events (10.4 vs. 10%, HR=0.85, 95% CI:
048-1.29). Notably, ENTRUST AF and AUGUSTUS PCI were
not published till date and hence not included in this meta-
analysis.

Further credence to DT was provided by a network meta-
analysis by Lopes et al. They included 10,026 patients from
WOEST, RE-DUAL PCI, PIONEER AF PCI, and PIONEER AF
PCL.2° TIMI major bleeding was the primary bleeding out-
come while MACE was the principal efficacy outcome stud-
ied. Compared with TT, the odds of bleeding were lowest for
NOAC based DT (HR = 0.49; 95% CI: 0.30-0.82) followed by
VKA-based DT (HR = 0.58, 95% CI: 0.31-1.0) and NOAC based
TT (HR =0.70, 95% CI: 0.38-1.23), respectively. With respect
to efficacy, the odds of MACE with NOAC-based DT, VKA-
based DT and NOAC-based TT were 1.02, 0.96, and 0.94,
respectively. Hence, NOAC-based DT or novel DT had the
maximum safety record with preserved efficacy. Edoxaban
was missing in action in the study as ENTRUST AF PCI had not
yet seen light of the day.

More recently, in 2019, a meta-analysis published in in
European heart journal included 10,234 patients from all
the four pivotal RCT’s of NOAC-based DT versus TT with in
AF patients undergoing PCI also mirrored similar results.>°
They found that ISTH major and clinically relevant bleeding
was significantly lower in DT arm vis-a-vis TT (risk ratio
[RR] =0.66, 95% CI: 0.56-0.78; p <0.0001; I>=69%). The
benefit was primarily driven by significant reduction in
intracranial hemorrhages (RR=0.33, 95% CI: 0.17-0.65;
p=0.001). All-cause death, cardiovascular death, and
MACE rates were not different between the novel DT and
TT arms.

Lastly, another meta-analysis of latest trials of NOAC's
(PIONEER-AF, RE-DUAL PCI, and AUGUSTUS trial) which
included 9,463 patients also emphasized that NOAC-based
regimens (DT or TT) were associated with significant reduc-
tion in bleeding events as compared with VKA-based thera-
peutic regimens.>! With regard to ischemic events including
stroke and death, the results were no different between DT
and TT. However, there was a nonsignificant increase in rates
of MI with DT, while a significant increase in stent thrombo-
sis was observed with DT. This was primarily driven by lower
dabigatran doses (110 mg). Interestingly, the results were
unrelated with type of OAC used in DT (VKA or NOAC). The
authors advocate the use of initial NOACS-based TT in AF
patients undergoing PCI to curtail the incidence of stent
thrombosis with DT. Attention was also drawn toward the
benefits of using the full dose NOACS to achieve the maxi-
mum bleeding benefit and least ischemic events.
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So, it can be reasonably concluded from these major meta-
analysis that NOACS based DT is as efficacious as VKA plus
P2Y12 therapy in terms of preventing both ischemic events
with added advantage of safety in terms of both major and
minor bleeding events.

A Word of Caution

However, there was a signal of increased stent thrombosis
and MI in the DT group in two of the above mentioned
metanalyses.3%3" Interestingly, the individual RCT’s did re-
port any such signal owing to lesser frequency of ischemic
events as compared with bleeding events (approximately 10-
fold fewer).

A point of interest is that none of the RCT’s discussed
above were powered for ischemic endpoints and were pri-
marily designed to test the safety of aspect of DT (~Table 1).
This signal of increased cardiac ischemic events was mainly
restricted to lower doses of dabigatran (110 mg).

One has to remember that NOAC’s are still not approved
for use in pregnancy, severe mitral stenosis and in patient
with prosthetic metallic valves."! Therefore, is such situa-
tions a conventional dual or TT with warfarin would still be
recommended.

Concomitant Strategies for Mitigating Bleeding
Bleeding remains a major impediment for combination of
antiplatelet and antithrombotic therapy. As evident from the
prior discussion, such bleeding after PCl increases the odds of
dying and prolonged hospital stay with attendant financial
implications.

Optimizing the time in therapeutic range (TTR) for
patients put on VKA-based therapy can be useful in reducing
bleeding episodes, as well as major adverse cardiac and
cerebrovascular events (MACCE). In a registry of 963 AF
patients undergoing PCI, 470 patients were divided into
three TTR tertiles (T1, T2, and T3). It was found that patients
with highest TTR (T3) had lowest bleeding events with
progressive decline from T1 to T3. Also, there was a trend
toward insignificant decrease in MACCE from T1 to T3.3
Hence, the role of optimal control in quality of anticoagula-
tion for diminishing bleeding cannot be over emphasized.

Apart from use of NOAC's in place of VKAs, five other key
maneuvers that help to limit the bleeding include use of
radial access, keeping doses of aspirin low, use of proton
pump inhibitor (PPI), deescalation of P2Y12 therapy, and
shorter duration of DAPT.>3

Use of radial access has brought a paradigm shift in access
site complications cardiac catheterization laboratory. Apart
from patient comfort and early ambulation, a significant and
drastic reduction of access site bleeding has been the most
gratifying revelation of radial access. MATRIX study is one
the most contemporary and largest RCT demonstrating
reduction in not only bleeding but also death, MI, and stroke
at 30 days with radial access.>* Of note there was 28%
reduction in all-cause mortality and 33% reduction in
BARC three or five major bleeding.

Aspirin has been used in doses from 50 mg to 325 mg for
antiplatelet effects. However, the beauty is that lower doses
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(<100 mg) of drug has been consistently found to be as useful
as the higher doses albeit with lesser bleeding.>>3® Moreover,
higher doses of aspirin interfere with antiplatelet action of
ticagrelor.3” Hence, use of lower doses aspirin in prudent when
combination therapy with anticoagulants is contemplated.

Concomitant use of PPI is indicated in patient’s on DAPT
when they have prior gastrointestinal bleeding or they have
high risk features for it.3®3° The high risk features include
advanced age, use of OACs, coprescription of nonsteroidal
anti-inflammatory drugs (NSAIDs), and steroids. Hence,
whenever contemplating DT or TT in a patient, it is advisable
to use a PPI. The COGENT trial has already laid to rest the
concerns about interaction between PPI and clopidogrel.*0

The type of P2Y12 used in the dual and triple regimen also is
crucial. Although, more potent the newer agents, prasugrel and
ticagrelor are more prone for bleeding including gastrointesti-
nal (GI) bleeds. Even in the four major RCT’s discussed prori,
clopidogrel was the major antiplatelet used and the newer
agent was used only in a minority. A single-center cohort study
of 377 patients on TT, prasugrel-based regimens exhibited
more TIMI defined major and minor bleeding compared with
clopidogrel one’s (28.6 vs. 6.7%; HR=4.6, p=0.03).*! The
TRANSLATE-ACS study compared clopidogrel-based TT with
prasugrel-based TT.#? Prasugrel-based therapy again increased
the bleeding events defined by Bleeding Academic Research
Consortium (BARC) scale. However, this was driven mostly by
anincreased risk of bleeding events that were patient-reported
only and did not require rehospitalization. Hence, it would be
more prudent to use clopidogrel when combining P2Y12 with
anticoagulants to minimize the bleeding risk.

However, sometimes the use of Potent P2Y12 may be
unavoidable because of high angiographic or procedural
reasons such as complex PCI, use of multiple stents, left
main interventions, bifurcation PCI, chronic total occlusion,
long stents, and use of bioabsorbable scaffold.*> In such a
case, a “de-escalation” strategy for P2Y12 inhibitors can be
applied. This strategy entails the switching of prasugrel or
ticagrelor to clopidogrel after initial high-risk period after
PClis over to reduce the bleeding. Such a deescalation may be
guided by platelet function (TROPICAL-ACS model) or un-
guided (TOPICS model). In TROPICAL-ACS trial, platelet func-
tion testing guided switch from prasugrel to clopidogrel at
14 days after PCI for ACS was shown to feasible and safe while
reducing BARC bleeding.** In TOPICS study, an unguided
deescalation 1 month after PCI was also shown to reduce
bleeding events while ischemic were not increased.*’

Irrespective of the P2Y12 used, data are emerging on use of
shorter duration of DAPT following PCI for ACS instead of
conventional 12-month duration mandated by guidelines.
REDUCE and DAPT STEMI trials have demonstrated the safety
and feasibility of 3- and 6-month DAPT following PCI for ACS.%®
The small sample size and the selective population studies
preclude generalization of results. More recently, STOP DAPT-2
and SMART CHOICE reaffirmed the safety of 1- and 6-month
DAPT regimen following PCL.*"+48 Both the studies included an
all-comer population, used newer generation stents, contem-
porary PCI techniques, and had a fair sample size. Although,
patients with need for anticoagulation were excluded from
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Fig. 6 Steps for mitigating the bleeding risk in patients on a combination of antiplatelet and antithrombotic therapy. ACS, acute coronary
syndrome; DAPT, dual antiplatelet therapy; PPI, proton pump inhibitor; TTR, time in therapeutic range.

STOP DAPT-2 study, a shorter DAPT remains one of the viable
options for curtailing bleeding risk with combination therapy.

~Fig. 6 summarizes the additional maneuvers for miti-
gating bleeding with combination therapy.

Use of Bleeding Prediction Scores

A lot of bleeding prediction scores are in vogue and also
advocated by guidelines for clinical decision making
(=Fig. 7). One needs to understand the precise subset where
the individual score should be used.

The PRECISE-DAPT score predicts the rate of in hospital
bleeding with the use of DAPT therapy. A score of <25
predicts the safety of prolonged DAPT.>? Hence, the score
can be utilized to decide the intensity of DAPT component of
TT. On the other hand, HAS-BLED score predicts the bleeding
on patient who are anticoagulated for AF. A score of >3
indicated high-bleeding risk and warrants preventive thera-
py.*® Hence, patients with HAS-BLED score of >3 are definite
candidate for NOAC, although this has not been prospectively
tested. However, going by the previously described data of

50% reduction in ICH by NOAC’s, the statement becomes
imperative.

A systematic review has analyzed the current tools for
thromboembolic and bleeding risk prediction in patients
with AF>° The five bleeding risk scores evaluated were as
follows: bleeding risk index (BRI), age, biomarkers and clinical
history (ABC) bleeding risk score, HAS-BLED, ATRIA, and HEM-
ORR,HAGES among 38 studies of AF. The authors concluded
that HAS-BLED score has the highest predictive value for major
bleeding among patients on VKA’s as assessed by c-statistic.

It needs to be emphasized here that bleeding risk is a
dynamic variable and can evolve over time. The change in
HAS-BLED score in a patient during follow-up can be more
predictive of bleeding than baseline score itself>! In a
nationwide cohort of 19,600 patient with an AF on VKA
with low HAS-BLED score (<2 at baseline), during follow-up
change is HAS-BLED >1 was seen in 76.6% in patients who
experienced major bleeding. The proportion of subjects with
change in HAS-BLED >1 (delta HAS-BLED score) was signifi-
cant lower in group sans any bleeding events. The number of
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The crossroad between CAD requiring PCl and AF requiring
anticoagulation is not infrequent

Triple therapy (dual antiplatelet therapy plus oral anticoagulation) in
such a situation increases the bleeding risk by almost 4 times

Bleeding increases mortality by 3 times in post PCl patients

Dual therapy with NOAC has emerged as an viable alternative

Individual RCT's and meta-analysis of have demonstrated significant
reduction of bleeding with NOAC based dual/triple therapy

Small signal of increased stent thrombosis especially with use of
suboptimal dose of NOAC

Careful attention to Access site, Aspirin dose, Concomitant drugs,
DAPT duration, TTR and use of HAS-BLED score additionally curtail

bleeding

Fig. 7 Key messages regrading use of dual therapy in the setting of PCl in AF patients on chronic Oral Anti Coagulation. AF, atrial fibrillation; CAD, coronary
artery disease; NOAC, novel oral anticoagulant; PCl, percutaneous coronary intervention; TTR, time in therapeutic range; RCT, randomized controlled trial.

modifiable risk factors at baseline also predictive of bleeding
events though not achieving statistical significance. In a
similar manner, the dynamic change in CHA2DS2VaSc score
during follow-up was also more predictive of ischemic risk
vis-a-vis the baseline CHA2DS2VASc score.>?

Both the studies exemplify the role of evaluation of contin-
ued assessment of bleeding and ischemic risk at follow-up
visits. Hence, a high HAS-BLED score cannot be an excuse for
omitting OAC from prescription and only indicates the need for
careful assessment of choice and dose of OAC while devoting
careful attention to presence of modifiable risk factors for
bleeding. It should also flag the caregivers for early review and
meticulous follow-up in the high-risk category.

Guidelines Perspective: European

Patients treated for ACS or patients of CAD with AF requiring
PCI with stenting normally require DAPT with the addition of
warfarin or a NOAC for primary prevention because of
increased risk of stroke. The 2016 European Society of
Cardiology (ESC) guidelines on AF management recom-
mended TT of varying durations ranging from 1 month to
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6 months based on the type of PCI, that is, ACS or elective and
the bleeding risk.!" This should be followed by DT. Because
none of the RCTs were published till then, the guideline was
not categorical on the use of NOAC in this Scenario.
However, the 2018 EHRA (European Heart Rhythm Associ-
ation) practical guide on use of NOAC's give preference to
NOACS over VKA as anticoagulants of choice based on evidence
from RE-DUAL PCI and PIONEER-AF PCI trials.”' The guide
recommend use of TT for at least 1 month followed by DT for
1 year after stenting in stable CAD. In case of ACS, the TT can be
continued beyond 1 month up to 6 months weighing the risk of
stent thrombosis over bleeding risk. Both the guidelines
suggest the use of clopidogrel over prasugrel or ticagrelor as
bleeding risk is lower with clopidogrel based on WOEST trial.
After 1 year of DT, only anticoagulants therapy is required.
The recent 2020 ESC Guidelines on AF published have
deliberated on the issue of PCI in patients on OAC for chronic
AF.>3 The guidelines advocate the use of NOAC in preference
to VKA in conjunction with antiplatelet therapy. HAS-BLED
score is again at the center stage. In patients, with high HAS-
BLED score, lower NOAC doses have been advocated (15-mg



rivaroxaban and 110-mg dabigatran) to curtail bleeding risk.
When using VKA in, an INR target of 2.0 to 2.5 is advisable
while aiming at a TTR of >70%. In patients, with low ischemic
risk (stable angina or ACS undergoing uncomplicated PCI),
the duration of TT is to be kept short (<1 week). For those at
high risk of ischemic complications (stent thrombosis), the
duration of TT can be extended up to 1 month. The guidelines
also emphasize on the use of clopidogrel in combination of
OAC as discussed in the section of “concomitant strategies to
reduce bleeding.”

Guidelines Perspective: American

The 2019 update of American College of Cardiology/American
Heart Association/Heart Rhythm Society (ACC/AHA/HRS)
guidelines on management of patients with AFin such patients
recommends DT as an acceptable alternative for patients of AF
who have undergone PCI (class-Ila recommendation, level of
evidence B). Based on contemporary RCT’s, both warfarin and
NOAC's (dabigatran and rivaroxaban) are acceptable choices.>*
WhenTT is contemplated, it should be minimized to a duration
of 4 to 6 weeks, as this is the period of greatest risk for stent
thrombosis, especially in patients with ACS (class Ila, level B).
They further recommend use of clopidogrel as P2Y12 for DT or
TT instead of prasugrel. This is the first major guideline, the
first to place DT at par with TT after acknowledging the
reduced bleeding with DT. These recommendation were
made before AUGUSTUS-PCI and ENTRUST AF PCI trials
made their way into the literature. The positive results of these
two studies only boost the case for DT.

The 2018 update of North American consensus statement
on management of antithrombotic therapy in patients with
AF treated with OAC undergoing PCI also clearly recommend
DT as the standard regimen at discharge in all patients.>
Additionally, NOAC's are preferred over warfarin as the oral
anticoagulant of choice. TT should be reserved for selected
cases with high ischemic burden and low risk for bleeding.

Future Perspective

Two trials are undergoing to further clarify the issue of combi-
nation therapy in the scenario of AF with PCI or ACS. COACH AF
PCI is an RCT of dabigatran 110-mg-based TT with VKA-based
therapy (NCT03536611). The trial expects to enroll 1,120
patient and the follow-up period is 24 months.WOEST-2 regis-
try will compare all combinations of OAC/NOAC plus all avail-
able P2Y12 inhibitors with or without aspirin therapy
(NCT02635230). OPTIMA series will be a combination of two
multicenter RCT’s which is posed to enroll 3,742 patients
(NCT03234114). OPTIMA-1 (n=2,272) will compare two TT
regimens 1 month versus 6 months of durations, respectively.
While OPTIMA-2 (n=1,470) will compare two dabigatran-
based DT regimens with clopidogrel and ticagrelor, respectively.

Conclusion

Approximately 15% of patients with AF have CAD and a
similar amount of people with AF have coronary revasculari-
zation procedures during lifetime. Such a situation demands
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combination of antiplatelet and anticoagulant therapy. The
use of conventional TT (warfarin + DAPT) results in reduc-
tion in both stent thrombosis and ischemic strokes alike.
However, the combination results in two to three-fold in-
crease in bleeding. Post-PCI bleeding in turn increases the
odds of death by two to three times also. The use of NOAC's
has resulted in tremendous reduction of bleeding events
with preserved efficacy. Hence, the current scenario DT or TT
with NOAC represents a potential avenue to conventional TT.
Four large RCT’s and three meta-analyses based on them
have convincingly depicted the safety and feasibility of novel
DT in the scenario of AF with PCI. Although, a small signal
regarding stent thrombosis was seen, especially with a
particular NOAC, the overall data for mortality and CV death
was not statistically different. Hence, whenever feasible, DT
based on NOAC with ultrashort TT in the initial period should
be the norm. Current guidelines also place DT at par with TT
considering the low bleeding potential with it. Use of lower
doses of aspirin, radial access, PPI use, avoiding more potent
P2Y12 inhibitor, short DAPT component, and judicious use of
bleeding scores are additional measures to improve the
safety of combination therapy. The duration of DT, the type
of NOAC to be used and the choice of P2Y12 agent are still
areas of debate and need further research.

Conflict Of Interest
None declared.

References
Chugh SS, Havmoeller R, Narayanan K, et al. Worldwide epidemi-
ology of atrial fibrillation: a Global Burden of Disease 2010 Study.
Circulation 2014;129(08):837-847
Colilla S, Crow A, Petkun W, Singer DE, Simon T, Liu X. Estimates of
current and future incidence and prevalence of atrial fibrillation in
the U.S. adult population. Am ] Cardiol 2013;112(08):1142-1147
McManus DD, Rienstra M, Benjamin EJ. An update on the prog-
nosis of patients with atrial fibrillation. Circulation 2012;126
(10):e143-e146
Kannel WB, Wolf PA, Benjamin EJ, Levy D. Prevalence, incidence,
prognosis, and predisposing conditions for atrial fibrillation:
population-based estimates. Am ] Cardiol 1998;82(8A):2N-9N
Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation: a major
contributor to stroke in the elderly. The Framingham Study.
Arch Intern Med 1987;147(09):1561-1564
Wang TJ, Larson MG, Levy D, et al. Temporal relations of atrial
fibrillation and congestive heart failure and their joint influence
on mortality: the Framingham Heart Study. Circulation 2003;107
(23):2920-2925
Krahn AD, Manfreda ], Tate RB, Mathewson FA, Cuddy TE. The
natural history of atrial fibrillation: incidence, risk factors, and
prognosis in the Manitoba Follow-Up Study. Am ] Med 1995;98
(05):476-484
Stewart S, Hart CL, Hole DJ, McMurray JJ. A population-based
study of the long-term risks associated with atrial fibrillation: 20-
year follow-up of the Renfrew/Paisley study. Am ] Med 2002;113
(05):359-364
Macle L, Cairns J, Leblanc KCCS Atrial Fibrillation Guidelines
Committee, et al; 2016 Focused update of the Canadian Cardio-
vascular Society guidelines for the management of atrial fibrilla-
tion. Can ] Cardiol 2016;32(10):1170-1185
10 Kirchhof P, Benussi S, Kotecha DESC Scientific Document Group,
et al; 2016 ESC Guidelines for the management of atrial fibrillation

N

N

w

n

€]

a

~

<)

=)

TH Open  Vol. 4 No. 4/2020

e341



e342

Novel Dual Therapy

2

2

2

2

24

2

2

2

N

w

~

0

=

N

w

5

6

~

TH Open

Pradhan et al.

developed in collaboration with EACTS. Eur Heart ] 2016;37(38):
2893-2962

Leon MB, Baim DS, Popma ]JStent Anticoagulation Restenosis
Study Investigators, et al; A clinical trial comparing three antith-
rombotic-drug regimens after coronary-artery stenting. N Engl ]
Med 1998;339(23):1665-1671

Shireman TI, Howard PA, Kresowik TF, Ellerbeck EF. Combined
anticoagulant-antiplatelet use and major bleeding events in
elderly atrial fibrillation patients. Stroke 2004;35(10):2362-2367
Johnson SG, Rogers K, Delate T, Witt DM. Outcomes associated
with combined antiplatelet and anticoagulant therapy. Chest
2008;133(04):948-954

Hansen ML, Sgrensen R, Clausen MT, et al. Risk of bleeding with
single, dual, or TT with warfarin, aspirin, and clopidogrel in
patients with atrial fibrillation. Arch Intern Med 2010;170(16):
1433-1441

Chhatriwalla AK, Amin AP, Kennedy KFNational Cardiovascular
Data Registry, et al; Association between bleeding events and in-
hospital mortality after percutaneous coronary intervention.
JAMA 2013;309(10):1022-1029

Mehran R, Pocock S, Nikolsky E, et al. Impact of bleeding on
mortality after percutaneous coronary intervention results from
a patient-level pooled analysis of the REPLACE-2 (randomized
evaluation of PCI linking angiomax to reduced clinical events),
ACUITY (acute catheterization and urgent intervention triage
strategy), and HORIZONS-AMI (harmonizing outcomes with
revascularization and stents in acute myocardial infarction) trials.
JACC Cardiovasc Interv 2011;4(06):654-664

Kwok CS, Rao SV, Myint PK, et al. Major bleeding after percutane-
ous coronary intervention and risk of subsequent mortality: a
systematic review and meta-analysis. Open Heart 2014;1(01):
000021

Matic DM, Asanin MR, Vukcevic VD, et al. Impact on long-term
mortality of access and non-access site bleeding after primary
percutaneous coronary intervention. Heart 2019;105(20):
1568-1574

Steg PG, Huber K, Andreotti F, et al. Bleeding in acute coronary
syndromes and percutaneous coronary interventions: position
paper by the Working Group on Thrombosis of the European
Society of Cardiology. Eur Heart ] 2011;32(15):1854-1864
Pham PA, Pham PT, Pham PC, Miller JM, Pham PM, Pham SV.
Implications of bleeding in acute coronary syndrome and percu-
taneous coronary intervention. Vasc Health Risk Manag 2011;
7:551-567

Dewilde WJ, Oirbans T, Verheugt FWWOEST study investigators,
et al; Use of clopidogrel with or without aspirin in patients taking
oral anticoagulant therapy and undergoing percutaneous coro-
nary intervention: an open-label, randomised, controlled trial.
Lancet 2013;381(9872):1107-1115

Fiedler KA, Maeng M, Mehilli J, et al. Duration of triple therapy in
patients requiring oral anticoagulation after drug-eluting stent
implantation: the ISAR-TRIPLE trial. ] Am Coll Cardiol 2015;65
(16):1619-1629

Hicks T, Stewart F, Eisinga A. NOACs versus warfarin for stroke
prevention in patients with AF: a systematic review and meta-
analysis. Open Heart 2016;3(01):e000279

Antza C, Doundoulakis I, Akrivos E, et al. Non-vitamin K oral
anticoagulants in nonvalvular atrial fibrillation: a network meta-
analysis. Scand Cardiovasc ] 2019;53(02):48-54

Gibson CM, Mehran R, Bode C, et al. Prevention of bleeding in
patients with atrial fibrillation undergoing PCI. N Engl ] Med
2016;375(25):2423-2434

Lopes RD, Heizer G, Aronson RAUGUSTUS Investigators, et al;
Antithrombotic therapy after acute coronary syndrome or PCl in
atrial fibrillation. N Engl ] Med 2019;380(16):1509-1524
Vranckx P, Valgimigli M, Eckardt L, et al. Edoxaban-based versus
vitamin K antagonist-based antithrombotic regimen after suc-
cessful coronary stenting in patients with atrial fibrillation (EN-

Vol. 4 No. 4/2020

28

29

30

31

32

33

34

35

TRUST-AF PCI): a randomised, open-label, phase 3b trial. Lancet
2019;394(10206):1335-1343

Golwala HB, Cannon CP, Steg PG, et al. Safety and efficacy of dual
vs. triple antithrombotic therapy in patients with atrial fibrilla-
tion following percutaneous coronary intervention: a systematic
review and meta-analysis of randomized clinical trials. Eur Heart ]
2018;39(19):1726-1735a

Lopes RD, Hong H, Harskamp RE, et al. Safety and efficacy of
antithrombotic strategies in patients with atrial fibrillation un-
dergoing percutaneous coronary intervention: a network meta-
analysis of randomized controlled trials. JAMA Cardiol 2019;4
(08):747-755

Gargiulo G, Goette A, Tijssen ], et al. Safety and efficacy outcomes
of double vs. triple antithrombotic therapy in patients with atrial
fibrillation following percutaneous coronary intervention: a sys-
tematic review and meta-analysis of non-vitamin K antagonist
oral anticoagulant-based randomized clinical trials. Eur Heart ]
2019;40(46):3757-3767

Potpara TS, Mujovic N, Proietti M, et al. Revisiting the effects of
omitting aspirin in combined antithrombotic therapies for atrial
fibrillation and acute coronary syndromes or percutaneous coro-
nary interventions: meta-analysis of pooled data from the PIO-
NEER AF-PCI, RE-DUAL PCI, and AUGUSTUS trials. Europace 2020;
22(01):33-46

Proietti M, Airaksinen KE], Rubboli AAFCAS Study Group, et al;
Time in therapeutic range and major adverse outcomes in atrial
fibrillation patients undergoing percutaneous coronary interven-
tion: The Atrial Fibrillation Undergoing Coronary Artery Stenting
(AFCAS) registry. Am Heart ] 2017;190:86-93

Valgimigli M, Bueno H, Byrne RAESC Scientific Document Group
ESC Committee for Practice Guidelines (CPG) ESC National Cardiac
Societies, et al; 2017 ESC focused update on dual antiplatelet
therapy in coronary artery disease developed in collaboration
with EACTS: The Task Force for dual antiplatelet therapy in
coronary artery disease of the European Society of Cardiology
(ESC) and of the European Association for Cardio-Thoracic Sur-
gery (EACTS). Eur Heart ] 2018;39(03):213-260

Valgimigli M, Gagnor A, Calabro P, et al. MATRIX Investigators.
Radial versus femoral access inpatients with acute coronary
syndromes undergoing invasive management: arandomised mul-
ticentre trial. Lancet 2015;385:2465-2476

Mehta SR, Tanguay JF, Eikelboom JWCURRENT-OASIS 7 trial
investigators, et al; Double-dose versus standard-dose clopidog-
rel and high-dose versus low-dose aspirin in individuals under-
going percutaneous coronary intervention for acute coronary
syndromes (CURRENT-OASIS 7): a randomised factorial trial.
Lancet 2010;376(9748):1233-1243

36 Jolly SS, Pogue ], Haladyn K, et al. Effects of aspirin dose on

37

38

39

ischaemic events and bleeding after percutaneous coronary
intervention: insights from the PCI-CURE study. Eur Heart ]
2009;30(08):900-907

Mahaffey KW, Wojdyla DM, Carroll KPLATO Investigators, et al;
Ticagrelor compared with clopidogrel by geographic region in the
platelet inhibition and patient outcomes (PLATO) trial. Circulation
2011;124(05):544-554

Levine GN, Bates ER, Blankenship JCAmerican College of Cardi-
ology Foundation American Heart Association Task Force on
Practice Guidelines Society for Cardiovascular Angiography and
Interventions, et al; 2011 ACCF/AHA/SCAI Guideline for Percu-
taneous Coronary Intervention. A report of the American College
of Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines and the Society for Cardiovascular
Angiography and Interventions. ] Am Coll Cardiol 2011;58(24):
e44-e122

Agewall S, Cattaneo M, Collet JPESC Working Group on Cardio-
vascular Pharmacology and Drug Therapy and ESC Working
Group on Thrombosis, et al; Expert position paper on the use of
proton pump inhibitors in patients with cardiovascular disease



40

41

42

43

44

45

46

47

48

and antithrombotic therapy. Eur Heart ] 2013;34(23):1708-1713,
1713a-1713b

Bhatt DL, Cryer BL, Contant CFCOGENT Investigators, et al; Clo-
pidogrel with or without omeprazole in coronary artery disease.
N Engl ] Med 2010;363(20):1909-1917

Sarafoff N, Martischnig A, Wealer ], et al. Triple therapy with
aspirin, prasugrel, and vitamin K antagonists in patients with
drug-eluting stent implantation and an indication for oral anti-
coagulation. ] Am Coll Cardiol 2013;61(20):2060-2066

Jackson LRI, Ju C, Zettler M, et al. Outcomes of patients with acute
myocardial infarction undergoing percutaneous coronary inter-
vention receiving an oral anticoagulant and dual antiplatelet
therapy: a comparison of clopidogrel versus prasugrel from the
TRANSLATE-ACS study. JACC Cardiovasc Interv 2015;8(14):
1880-1889

Mehta SR, Bainey KR, Cantor Wjmembers of the Secondary Panel,
et al; 2018 Canadian Cardiovascular Society/Canadian Associa-
tion of Interventional Cardiology Focused Update of the Guide-
lines for the Use of Antiplatelet Therapy. Can ] Cardiol 2018;34
(03):214-233

Sibbing D, Aradi D, Jacobshagen C, et al. TROPICAL-ACS Inves-
tigators.Guided de-escalation of antiplatelet treatment in
patientswith acute coronary syndrome undergoing percutaneous
coronaryintervention (TROPICAL-ACS): a randomised, open-la-
bel, multicentre trial. Lancet 2017;390(10104):1747-1757
Cuisset T, Deharo P, Quilici ], et al. Benefit of switching dual
antiplatelet therapy after acute coronary syndrome: the TOPIC
(timing of platelet inhibition after acute coronary syndrome)
randomized study. Eur Heart ] 2017;38(41):3070-3078
Pradhan A, Vishwakarma P, Sethi R. LandmarKk trials in cardiology
in 2017-celebrating 40 years of angioplasty. Int ] Angiol 2018;27
(03):167-173

HahnJY, Song YB, Oh JHSMART-CHOICE Investigators, et al; Effect
of P2Y12 inhibitor monotherapy vs dual antiplatelet therapy on
cardiovascular events in patients undergoing percutaneous coro-
nary intervention: the SMART-CHOICE randomized clinical Trial.
JAMA 2019;321(24):2428-2437

Watanabe H, Domei T, Morimoto TSTOPDAPT-2 Investigators,
et al; Effect of 1-month dual antiplatelet therapy followed by
clopidogrel vs 12-month dual antiplatelet therapy on cardiovas-
cular and bleeding events in patients receiving PCI: the STOP-

49

50

51

52

53

Novel Dual Therapy Pradhan et al.

DAPT-2 randomized clinical trial. JAMA 2019;321(24):2414-
2427

Steffel J, Verhamme P, Potpara TS; ESC Scientific Document Group,
et al; The 2018 European Heart Rhythm Association Practical
Guide on the use of non-vitamin K antagonist oral anticoagulants
in patients with atrial fibrillation. Eur Heart ] 2018;39(16):
1330-1393

Borre ED, Goode A, Raitz G, et al. Predicting thromboembolic and
bleeding event risk in patients with non-valvular atrial fibrilla-
tion: a systematic review. Thromb Haemost 2018;118(12):
2171-2187

Chao TF, Lip GYH, Lin Y], et al. Incident risk factors and major
bleeding in patients with atrial fibrillation treated with oral
anticoagulants: a comparison of baseline, follow-up and delta
HAS-BLED scores with an approach focused on modifiable bleed-
ing risk factors. Thromb Haemost 2018;118(04):768-777

Chao TF, Lip GYH, Liu (], et al. Relationship of aging and incident
comorbidities to stroke risk in patients with atrial fibrillation. ] Am
Coll Cardiol 2018;71(02):122-132. Doi: 10.1016/j.jacc.2017.10.085
Hindricks G, Potpara T, Dagres NESC Scientific Document Group,
et al; 2020 ESC Guidelines for the diagnosis and management of
atrial fibrillation developed in collaboration with the European
Association of Cardio-Thoracic Surgery (EACTS). Eur Heart ] 2020
(e-pub ahead of print). . Doi: doi:10.1093/eurheartj/ehaa612

54 January CT, Wann LS, Calkins H, et al. 2019 AHA/ACC/HRS Focused

55

56

57

Update of the 2014 AHA/ACC/HRS Guideline for the Management
of Patients With Atrial Fibrillation: a report of the American
College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines and the Heart Rhythm Society. ] Am
Coll Cardiol 2019;74(01):104-132

Angiolillo DJ, Goodman SG, Bhatt DL, et al. Antithrombotic
therapy in patients with atrial fibrillation treated with oral anti-
coagulation undergoing percutaneous coronary intervention: a
North American perspective-2018 update. Circulation 2018;138
(05):527-536

Rubboli A, Caterina RD. The WOEST study: critical considerations
and applicability. Cor Vasa 2014;56:e254-e258

Cannon CP, Bhatt DL, Oldgren JRE-DUAL PCI Steering Committee
and Investigators, et al; Dual antithrombotic therapy with dabi-
gatran after PCI in atrial fibrillation. N Engl ] Med 2017;377(16):
1513-1524

TH Open  Vol. 4 No. 4/2020

e343



