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ABSTRACT

Antiplatelet therapy (APT) has become an important tool in the treat-
ment and prevention of atherosclerotic events, particularly those
associated with coronary artery disease. A large evidence base has
evolved regarding the relationship between APT prescription in various
clinical contexts and risk/benefit relationships. The Guidelines Com-
mittee of the Canadian Cardiovascular Society and Canadian Associ-
ation of Interventional Cardiology publishes regular updates of its
recommendations, taking into consideration the most recent clinical
evidence. The present update to the 2011 and 2013 Canadian
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RESUME

Le traitement antiplaquettaire (TAP) constitue désormais un outil
important dans le traitement et la prévention des événements
athérosclérotiques, particuliérement ceux qui sont associés a la coro-
naropathie. Le vaste corpus de données scientifiques a évolué sur la
relation entre I'ordonnance de TAP dans les divers contextes cliniques
et les rapports bénéfices/risques. Le comité des lignes directrices de la
Société canadienne de cardiologie et de I’Association canadienne de
cardiologie d'intervention actualise et publie régulierement ses
recommandations en tenant compte des données probantes cliniques

This statement was developed following a thorough consideration of
medical literature and the best available evidence and clinical experience. It
represents the consensus of a Canadian panel comprised of multidisciplinary
experts on this topic with a mandate to formulate disease-specific recom-
mendations. These recommendations are aimed to provide a reasonable and
practical approach to care for specialists and allied health professionals obliged
with the duty of bestowing optimal care to patients and families, and can be
subject to change as scientific knowledge and technology advance and as
practice patterns evolve. The statement is not intended to be a substitute for
physicians using their individual judgement in managing clinical care in
consultation with the patient, with appropriate regard to all the individual
circumstances of the patient, diagnostic and treatment options available and
available resources. Adherence to these recommendations will not necessarily
produce successful outcomes in every case.

0828-282X/© 2018 Published by Elsevier Inc. on behalf of the Canadian Cardiovascular Society.
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Cardiovascular Society APT guidelines incorporates new evidence on
how to optimize APT use, particularly in situations in which few to no
data were previously available. The recommendations update focuses
on the following primary topics: (1) the duration of dual APT (DAPT) in
patients who undergo percutaneous coronary intervention (PCI) for
acute coronary syndrome and non-acute coronary syndrome in-
dications; (2) management of DAPT in patients who undergo noncar-
diac surgery; (3) management of DAPT in patients who undergo
elective and semiurgent coronary artery bypass graft surgery; (4) when
and how to switch between different oral antiplatelet therapies; and (5)
management of antiplatelet and anticoagulant therapy in patients who
undergo PCI. For PCI patients, we specifically analyze the particular
considerations in patients with atrial fibrillation, mechanical or bio-
prosthetic valves (including transcatheter aortic valve replacement),
venous thromboembolic disease, and established left ventricular
thrombus or possible left ventricular thrombus with reduced ejection
fraction after ST-segment elevation myocardial infarction. In addition
to specific recommendations, we provide values and preferences and
practical tips to aid the practicing clinician in the day to day use of
these important agents.

Scope of the 2018 Antiplatelet Therapy
Guideline Update

This update to the 2011 and 2013 Canadian Cardiovas-
cular Society (CCS) antiplatelet therapy guidelines in-
corporates new evidence on how to optimally use antiplatelet
therapy, particularly in conditions in which few to no data
were previously available."” The recommendations focused on
the following topics:

1. The duration of dual antiplatelet therapy (DAPT) in pa-
tients who undergo percutaneous coronary intervention
(PCI) for acute coronary syndrome (ACS) and non-ACS
indications

2. Management of DAPT in patients who undergo noncar-
diac surgery

3. Management of DAPT in patients who undergo elective
and semiurgent coronary artery bypass graft surgery
(CABG)

4. When and how to switch between oral antiplatelet
therapies

5. Management of antiplatelet and anticoagulant therapy in
patients who undergo PCI with atrial fibrillation (AF),
mechanical or bioprosthetic valves (including transcatheter
aortic valve replacement [TAVR]), venous thromboembolic
disease, and established left ventricular (LV) thrombus
(LVT) or possible LVT with reduced ejection fraction after
ST-segment elevation myocardial infarction (STEMI).

Development of the Guidelines

The CCS appointed co-chairs, a primary panel, and a
secondary panel to develop this guideline update. The primary
panel developed the scope of the document, identified topics
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les plus récentes. La mise a jour des lignes directrices sur le TAP de la
Société canadienne de cardiologie de 2011 et 2013 intégre de nou-
velles données probantes sur la facon d’optimiser I'utilisation du TAP,
particulierement dans les situations ou il existait peu ou pas de
données. La mise a jour des recommandations porte principalement
sur les sujets suivants : 1) la durée du double TAP (DTAP) chez les
patients qui subissent I'intervention coronarienne percutanée (ICP) en
raison d’un syndrome coronarien aigu ou d’'un syndrome coronarien
non aigu; 2) la prise en charge du DTAP chez les patients qui subissent
une intervention chirurgicale non cardiaque; 3) la prise en charge du
DTAP chez les patients qui subissent un pontage aortocoronarien non
urgent ou semi-urgent; 4) le moment et la facon de passer d’'un
traitement antiplaquettaire par voie orale a un autre; 5) la prise en
charge du TAP et de I'anticoagulothérapie chez les patients qui
subissent une ICP. Chez les patients qui subissent I'IlCP, nous analy-
sons hotamment les considérations particuliéres chez les patients qui
souffrent de fibrillation auriculaire, qui portent des valves mécaniques
ou bioprothétiques (y compris ceux qui ont subi un remplacement
valvulaire aortique par cathéter), qui souffrent d’'une maladie thrombo-
embolique veineuse et dont le diagnostic de thrombus ventriculaire
gauche est établi ou dont le diagnostic de thrombus ventriculaire
gauche avec fraction d’'éjection réduite aprés l'infarctus du myocarde
avec sus-décalage du segment ST est possible. En plus des recom-
mandations particuliéres, nous donnons des valeurs, des préférences
et des conseils pratiques pour aider le clinicien praticien dans I'utili-
sation quotidienne de ces importants agents.

for review, performed the literature review and critical
appraisal of the identified literature, drafted the recommen-
dations, and voted on the recommendations. Peer review was
provided by the secondary panel and the CCS Guidelines
Committee. The final draft was presented and approved by
the CCS Executive Committee.

The committee used the Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE)
approach, which started by defining the question or issue of
interest, including the patient population, intervention,
comparator, and outcomes.”” A systematic search was per-
formed to identify all relevant studies, including systematic
reviews and meta-analyses. The committee reviewed the in-
formation from the systematic search and evaluated the
quality of evidence for each outcome across the studies.
Recommendations were then formulated according to the
factors outlined in the GRADE approach. Summaries of the
literature review are provided online at www.ccs.ca.

1. Duration of DAPT in Patients Who Undergo
PCI

1.1. Duration of DAPT in patients treated with PCI for
ACS

The recommended duration of DAPT after ACS and PCI
was 12 months on the basis of the results of Clopidogrel in
Unstable Angina to Prevent Recurrent Ischemic Events
(CURE) and Clopidogrel in Unstable Angina to Prevent
Recurrent Ischemic Events in Patients Undergoing Percuta-
neous Coronary Intervention (PCI-CURE), respectively.'>”°
Although a number of recent randomized trials have suggested
that DAPT duration may be shortened to 3-6 months after
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PCIL,""? particularly with the use of newer generation drug-
eluting stents (DESs), most patients enrolled had stable cor-
onary artery disease (CAD) or low-risk ACS with fewer pa-
tients having high-risk ACS or STEMI. In one meta-analysis,
67% of ACS patients had biomarker-negative ACS.® Despite
the enrollment of low-risk ACS patients in these trials, shorter
durations of DAPT compared with 1 full year of DAPT were
still associated with higher rates of myocardial infarction (MI)
and stent thrombosis at 1 year.” This suggests that ACS pa-
tients who are not at high risk of bleeding should receive at
least 12 months of DAPT (Fig. 1).

Clopidogrel or prasugrel, in addition to acetylsalicylic
acid (ASA), beyond 1 year after PCI was studied in the
DAPT trial” and the use of ticagrelor long-term after pre-
vious MI was studied in the Prevention of Cardiovascular
Events in Patients with Prior Heart Attack Using Ticagrelor
Compared to Placebo on a Background of Aspirin-Throm-
bolysis in Myocardial Infarction 54 (PEGASUS-TIMI 54)
trial."* In the DAPT trial, 9961 patients with a DES who
received PCI (43% for ACS) who did not have a bleeding
event within the first year were randomly assigned to
continue thienopyridine treatment beyond 1 year or to
receive placebo. Continued treatment with thienopyridine,
compared with placebo, reduced the rates of stent throm-
bosis (0.4% vs 1.4%; hazard ratio [HR], 0.29; P < 0.001)
and major adverse cardiovascular (CV) and cerebrovascular
events (4.3% vs 5.9%; HR, 0.71; P < 0.001). The rate of
death from any cause was 2.0% in the group that continued
thienopyridine therapy and 1.5% in the placebo group (HR,
1.36; 95% confidence interval [CI], 1.00-1.85; P = 0.05).
The rate of moderate or severe bleeding was increased
with continued thienopyridine treatment (2.5% vs 1.6%;
P = 0.001).

In the PEGASUS-TIMI 54 trial, 21,162 patients who
experienced an MI 1-3 years earlier were randomized in a
double-blind fashion to ticagrelor 90 mg twice daily (BID),
ticagrelor 60 mg BID, or placebo.'* All the patients were to
receive low-dose ASA and were followed for a median of 33
months. The 2 ticagrelor doses each reduced the composite
of CV death, MI or stroke (7.85% ticagrelor 90 mg, 7.77%
ticagrelor 60 mg, 9.04% placebo; HR 90 mg ticagrelor vs
placebo: 0.85; P = 0.008; HR 60 mg ticagrelor vs placebo:
0.84; 95% CI, 0.74-0.95; P = 0.004). Rates of Throm-
bolysis in Myocardial Infarction (TIMI) major bleeding
were higher with ticagrelor (2.60% with 90 mg and 2.30%
with 60 mg) than with placebo (1.06%; P < 0.001 for
each dose vs placebo); the rates of intracranial hemorrhage
or fatal bleeding in the 3 groups were 0.63%, 0.71%, and
0.60%, respectively. Because the reduction in ischemic
events was offset by an increase in bleeding in DAPT and
PEGASUS, patients who have risk factors for recurrent
ischemic events might have a more favourable benefit to
risk ratio. Clinical and angiographic variables that place a
patient at higher risk of ischemia are shown in
Table 1.14.15.1‘)

Factors associated with increased risk of bleeding are shown
in Table 2. Other strategies to improve the benefit-risk ratio
currently being evaluated in randomized trials include using
P2Y,, inhibitor monotherapy without ASA to reduce the risk
of bleeding after PCI.>*!
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Recommendations

In patients with ACS (STEMI or NSTEMI) who

receive PCI:

1. We recommend DAPT with ASA 81 mg daily with
either ticagrelor 90 mg BID or prasugrel 10 mg once
daily over clopidogrel 75 mg once daily for 1 year
(Strong Recommendation; High-Quality Evidence).

2. We recommend that, in patients who tolerate 1 year of
DAPT without a major bleeding event and who are not
at high risk of bleeding, DAPT should be extended
beyond 1 year (Strong Recommendation; High-
Quality Evidence for up to 3 years of treatment).
After 1 year, we recommend a DAPT regimen of ASA
81 mg daily plus either ticagrelor 60 mg BID or clo-
pidogrel 75 mg once daily (Strong Recommendation;
High-Quality Evidence) or prasugrel 10 mg once
daily (Weak Recommendation; Moderate-Quality
Evidence).

Values and preferences. These recommendations place
greater emphasis on reduction of major CV events and
stent thrombosis vs an increase in bleeding complications.

Practical tip. Recommendations on duration of DAPT
apply specifically to duration of P2Y;; inhibitor therapy. ASA
should be continued indefinitely in most patients with CAD
who are not receiving oral anticoagulant therapy.

Practical tip. Patients who have clinical or angiographic
features for an increased risk of a thrombotic CV event might
derive greater absolute benefit from extended DAPT beyond 1
year (Table 1).

Practical tip. Quantitative risk scores have been
developed.'”*'** These scores might help identify higher-risk
patients with greater absolute benefit of extended DAPT
(Table 3).

Practical tip. An ongoing assessment of bleeding and
ischemic risk should be performed at least annually to deter-
mine whether DAPT should be continued.

Practical tip. Prasugrel should be avoided in patients with
previous transient ischemic attack or stroke.

Practical tip. For patients who have a bleeding event
during ticagrelor or prasugrel treatment, but for whom con-
tinuation of a P2Y}, agent is believed to be warranted, please
refer to the de-escalation recommendations in section 2.3.

Practical tip. In patients with STEMI who receive fibri-
nolytic therapy, clopidogrel is currently the recommended
P2Y, inhibitor within the first 24 hours. A recent random-
ized trial showed a higher level of platelet inhibition with
ticagrelor compared with clopidogrel.l3 Ongoing trials are
evaluating clinical outcomes with ticagrelor in this setting

(Clinical Trials.gov NCT02298088).

1.2. Duration of DAPT for patients treated with PCI in
non-ACS settings

1.2.1. Shortened-duration DAPT. Several recent ran-
domized trials of patients treated with newer-generation
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PCI for STEMI or NSTEACS

At 1 year, determine bleeding risk

Not at high risk of bleeding*

High risk of bleeding*

1 Factors associated with increased bleeding risk include: need for OAC in addition to DAPT,
advanced age (> 75 years), frailty, anemia with hemoglobin < 110 g/dL, chronic renal failure
(creatinine clearance < 40 mL/min), low body weight (< 60 kg), hospitalization for bleeding

within last year, prior stroke/intracranical bleed, regular need for NSAIDS or prednisone
2 Instead of ticagrelor or clopidogrel, prasugrel 5-10 mg daily s also an option (weak recommendation)

DAPT=dual antij therapy SAPT=single antij

@ strong recommendation
@ Weak recommendation

therapy STEMI=ST segment elevation

myocardial infarction NSTEMI=non-ST segment elevation myocardial infarction OD=once daily BID=twice daily

Figure 1. Recommendations for duration of DAPT in patients with ACS (STEMI or NSTEACS) who undergo PCI. ACS, acute coronary syndrome; ASA,
acetylsalicylic acid; BID, twice daily; DAPT, dual antiplatelet therapy; NSAID, nonsteroidal anti-inflammatory drug; NSTEACS, non ST-segment
elevation acute coronary syndrome; OAC, oral anticoagulant; OD, once daily; PCI, percutaneous coronary intervention; SAPT, single antiplatelet

therapy; STEMI, ST-segment elevation myocardial infarction.

DESs, particularly for a non-ACS indication, have evaluated
shortening DAPT to less than 1 year (Fig. 2).7:9-12:26:27
Fifteen published meta-analyses compared 3-6 months vs 12
months of DAPT.”*”” A consistent finding was that lower
rates of bleeding were associated with shorter courses of
DAPT.”*?”%® Thirteen meta-analyses showed no difference
in ischemic or thrombotic end points with shorter courses of
DAPT.”"® Meta-analyses have also evaluated longer vs
shorter durations of DAPT in various patient subgroups, in
which a consistent finding was that a shorter duration of
DAPT might give rise to an increased risk of ischemic out-
comes. These groups include previous ACS,"’ multivessel
disease,'” and complex PCL."

Table 1. High-risk clinical and angiographic features for thrombotic
events

Feature

Clinical"*
Before myocardial infarction or troponin-positive acute coronary syndrome
Diabetes mellitus treated with oral hypoglycemics or insulin*
Chronic kidney disease (creatinine clearance < 60 mL/min)
Previous stent thrombosis
Current smoker
Angiographic
Multiple stents (>3 stents implanted, > 3 lesions stented)'” or use of a
biodegradable vascular scaffold
Long lesion length (>60 mm total stent ln':ngth)15
Complex lesions (bifurcation treated with 2 stents, stenting of chronic
occlusion) "’
Left main or proximal LAD stenting'®
Multivessel PCI'

LAD, left anterior descending artery; PCI, percutaneous coronary
intervention.

* Net benefit to diabetic patients in the absence of any of other high risk
features is unclear.'®

1.2.2. Extended duration of DAPT after PCI for a non-
ACS indication. Extending DAPT duration beyond 12
months might have benefit in certain patients who receive
DES for non-ACS indications.'” In the DAPT trial, 57% of
patients had a non-ACS indication for their index PCI. Three
meta-analyses showed consistent results with decreased MI
and stent thrombosis, but increased bleeding when DAPT was
extended beyond a year after PCL'%>*!

Recently, the Cardiovascular Outcomes for People Using
Anticoagulation Strategies (COMPASS) trial”” randomized
27,395 patients with stable CAD or peripheral arterial disease to:
(1) rivaroxaban 2.5 mg BID with ASA 100 mg daily vs (2)
rivaroxaban 5 mg BID vs (3) ASA 100 mg daily. Over a mean
follow-up of 23 months, rivaroxaban 2.5 mg with ASA reduced
the composite outcome of CV death, MI, or stroke by 24%
(4.1% vs 5.4%; HR, 0.76; 95% CI, 0.66-0.86; P < 0.001),
reduced all-cause mortality by 18% (3.4% vs 4.1%; HR, 0.82;
95% CI, 0.71-0.96; P = 0.01), increased major bleeding by
70% (3.1% vs 1.9%; HR, 1.70; 95% CI, 1.40-2.05; P <
0.001), but did not significantly increase intracranial or fatal

Table 2. Factors associated with increased bleeding risk

Need for OAC in addition to DAPT

Advanced age (older than 75 years)

Frailty

Anemia with hemoglobin < 110 g/L

Chronic renal failure (creatinine clearance < 40 mL/min)
Low body weight (<60 kg)

Hospitalization for bleeding within past year

Previous stroke/intracranial bleed

Regular need for NSAIDs or prednisone

DAPT, dual antiplatelet therapy; NSAIDs, nonsteroidal anti-
inflammatory drugs; OAC, oral anticoagulation.




Table 3. Published risk assessment tools for determining duration of DAPT

Score name

Online calculator

Patient population

Score description

DAPT duration periods

Score variables

Validation

Comments

PRECISE-DAPT*

CALIBER"”

DAPT"

WWW. prCCiSCdaptSC()rC .
com/predapt/index.
html

hteps://farr-data-lab.
shinyapps.io/caliber-
prolonged_dapt_
benefits_harms_risks

http://tools.acc.org/
DAPTriskapp/
#!/content/calculator

PCI with or without
ACS

Patients surviving 1 year
after MI including
those treated with or
without PCI

Patients 1 year after PCI
without bleeding or
ischemic events

Estimates 1-year rates of

ischemic and bleeding
events for patients
treated with PCL

Patients with PRECISE-

DAPT score > 25
have higher predicted
rates of bleeding
events and similar
rates of ischemic
events with shortened
DAPT (3-6 months vs
12-24 months)

Estimates ischemic and

bleeding events 2-6
years after MI with
and without prolonged
DAPT

Estimates the net benefit

between ischemic and
bleeding events with
prolonged DAPT.
Patients with DAPT
score > 2 had fewer
ischemic and bleeding
events with prolonged
DAPT (>12 months)

3-6 Months vs 12-14
months

12 Months vs
> 12 months

12 Months vs
>12 months

Age, previous bleeding,

white blood cell count,

hemoglobin,
creatinine clearance

Ischemic prediction score

includes 20 variables
and bleeding
prediction score
includes 18 variables

Age, cigarette smoking,
diabetes mellitus, MI
at presentation,
previous PCI or MI,
paclitaxel-eluting
stent, stent diameter
< 3 mm, CHF or
LVEF < 30%, vein
graft stent

Validated in 2 separate

cohorts (total patients
involved in the
development: 29,730);

c-statistic in the 2

validation cohorts =

0.66 and 0.70

Validated in 2 cohorts

(total patients involved
in the development:

19,784);

c-statistic in the

validation cohort =
0.75 for ischemic end
points, and 0.72 for
major bleeding

Validated in a separate

retrospective cohort
(total patients involved
in the development:

19,784);

c-statistic in the

validation cohort =
0.64 in the ischemic as
well as bleeding model

Discrimination lower for
patients receiving
prasugrel;

Angiographic and PCI
variables not included;

Does not provide
guidance to support
the decision to
prolong DAPT over 1
year after PCI

High number of variables
included in the model;

Angjographic and PCI
variables not included;

Did not include any
patients treated with
prasugrel

Incorporates
angiographic and PCI
data;

< 50% of the patients in
the derivation cohort
received a second-
generation DES;

Did not include any
patients treated with
ticagrelor

ACS, acute coronary syndrome; CALIBER, Cardiovascular Disease Research Using Linked Bespoke Studies and Electronic Health Records; CHF, congestive heart failure; DAPT, dual antiplatelet therapy; DES,
drug-eluting stent; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PCI, percutaneous coronary intervention; PRECISE-DAPT, PREdicting bleeding Complications In patients undergoing Stent
implantation and subsEquent Dual Anti Platelet Therapy.
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Elective PCI

DAPT for 1 month if BMS,
or 3 months if DES

—

SAPT
ASA 81 mg daily
or
Clopidogrel
75 mg daily
YES NO
Extend DAPT SAPT

up to 3 years

ASA 81 mg daily ASA 81 mg daily

+ or
Clopidogrel Clopidogrel rong recommendation
75 mg daily 75 mg daily Weak recommendation

1 Factors associated with increased bleeding risk include: need for OAC in addition to DAPT, advanced age (> 75 years), frailty, anemia with hemoglobin < 110 g/dL, chronic renal failure
(creatinine clearance < 40 mL/min), low body weight (< 60 kg), hospitalization for bleeding within last year, prior stroke/intracranical bleed, regular need for NSAIDS or prednisone

2 Clinical and angiographic features associated with increased risk of thrombotic events include: age > 65, diabetes mellitus, prior myocardial infarction, chronic renal dysfunction
(creatinine clearance < 60 mL/min), multi-vessel disease, multiple stents implanted, complex bifurcation lesion, total stent length > 60 mm, chronic total occlusion intervention or
bioabsorbable vascular scaffold (BVS) implantation.

DAPT=dual antiplatelet therapy SAPT=single antiplatelet therapy BMS=bare metal stent DES=drug eluting stent

Figure 2. Recommendations for duration of DAPT in patients who undergo elective PCI. ASA, acetylsalicylic acid; BMS, bare-metal stent; DAPT, dual
antiplatelet therapy; DES, drug-eluting stent; NSAID, nonsteroidal anti-inflammatory drug; OAC, oral anticoagulant; PCI, percutaneous coronary

intervention; SAPT, single antiplatelet therapy.

bleeding.42 Rivaroxaban 5 mg BID led to a nonsignificant 10%
reduction in the composite outcome. The combination of
rivaroxaban 2.5 mg BID and low dose ASA offers another option
for secondary prevention in patients with chronic stable CAD.

Recommendations

In patients undergoing PCI for a non-ACS indication
(eg, stable ischemic heart disease):

3. We recommend 6 months (and up to 1 year) of DAPT
with ASA and clopidogrel (Strong Recommendation;
Moderate-Quality Evidence).

4. We suggest that in patients who have additional high-
risk clinical or angiographic features for thrombotic CV
events and who are at low risk of bleeding, it is
reasonable to extend the duration of DAPT to >1 year
(Weak Recommendation; Moderate-Quality Evidence
for up to 3 years of treatment).

5. We suggest that in patients who are at high risk of
bleeding, the duration of DAPT be shortened to a
minimum of 1 month (if a bare-metal stent [BMS] is
used) or 3 months (if a DES is used) (Weak Recom-
mendation; Low-Quality Evidence).

Values and preferences. These recommendations place
greater emphasis on reduction of major CV thrombotic
events and stent thrombosis vs an increase in bleeding
complications. These recommendations presume that pa-
tients who experience a clinically significant bleed or at
high risk of bleeding would be reassessed for the appro-
priateness of continuation of DAPT at 1 year.

Practical tip. A general principle to consider when
deciding on the duration of DAPT is a balanced assessment of
the risk of thrombotic CV events and bleeding. Patients at
lower risk of thrombotic events and higher risk of bleeding can
be considered for a shorter duration of DAPT whereas pa-
tients at higher risk of thrombotic events and lower risk of
bleeding should be considered for a longer duration of DAPT.

Practical tip. As in the ACS setting, patients who undergo
PCI for a non-ACS indication might derive greater absolute
benefit of extended DAPT if they have clinical or angio-
graphic features associated with increased risk of thrombotic

CV events (Table 1).

1.3. Risk scores to inform DAPT duration after PCI

Three risk scores to quantify bleeding and/or ischemic
events have been published and retrospectively validated.'”***?
To date, no score has been prospectively validated. Table 3
provides a summary of these scores and links to online calcu-
lators for each. Scores combining bleeding and ischemic events
assume equal clinical importance to each type of event. Risk
scores should complement available clinical and angiographic
data, and are not a substitute for clinical judgement.

1.4. Interrupting DAPT for noncardiac surgery

In patients who are being treated with DAPT after a PCI
with a BMS or DES, 2 issues need to be addressed: timing of
surgery and perioperative DAPT management.

The only randomized trial in noncardiac surgery to assess
perioperative antiplatelet drug management is Perioperative
Ischemic Evaluation (POISE)-2, which showed that periopera-
tive ASA use did not affect the incidence of CV events or
mortality but conferred a small but stadstically significant
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increased risk for major bleeding (4.6% vs 3.8%; P = 0.04)."
However, only 4% of patients had a coronary stent. In a U.S.
observational study of 20,590 padents who had noncardiac
surgery within 2 years of PCI and 41,180 matched control
participants with coronary stents who did not have surgery, there
was a clustering of cardiac events within the first 3 months after
PCI, with the highest risk if surgery occurred within 4-6 weeks
post-PCL** Among patients having surgery between 6 weeks and
6 months post-PCI, the absolute risk for cardiac events was
higher after complex surgery than for less complex inpatient
surgery or outpatient surgery (5.3% vs 3.7% vs 0.1%). A key
limitation of this study was that perioperative DAPT manage-
ment was not specified. In a Danish study of 4031 patients with
drug-eluting coronary stents and 20,232 control participants
without CAD having noncardiac surgery, the risk for adverse
cardiac events appeared highest within the first month post-
PCL" Beyond 1 month post-PCI, the risk for cardiac events was
not affected by the time interval between PCI and surgery.
However, information on perioperative antiplatelet management
was lacking, Finally, in a registry of 880 post-PCI patients who
had noncardiac surgery, in whom ASA and DAPT was
continued in approximately 70% and approximately 10% of
patients, respectively, 30-day rates of perioperative adverse car-
diac and major bleeding events were 3.5% and 5.6%, respec-
tively.”® Overall, in post-PCI patients receiving DAPT having
noncardiac surgery, the perioperative increased risk of bleeding
with ASA continuation appears modest, and until patient man-
agement data are available it is reasonable to suggest continuing
ASA, whereas in most patients, interrupting P2Y;, therapy.

Recommendations

6. In patients undergoing PCI who are treated with a BMS
and who require elective noncardiac surgery, we recom-
mend delaying surgery for at least 1 month after PCI
(Strong Recommendation; Moderate-Quality Evidence).

7. In patients undergoing PCI who are treated with a
DES and who require elective noncardiac surgery, we
recommend delaying surgery for at least 3 months
after PCI (Strong Recommendation; Moderate-
Quality Evidence). If there is a need for semiurgent
noncardiac surgery, we suggest delaying surgery for
at least 1 month after PCI (Weak Recommendation;
Low-Quality Evidence).

8. In patients undergoing PCI who are treated with
either a BMS or DES and who require elective
noncardiac surgery, we suggest continuing ASA peri-
operatively whenever possible (Weak Recommenda-
tion; Low-Quality Evidence).

9. In patients undergoing PCI who are treated with a
BMS or DES and who require elective noncardiac
surgery, we suggest withholding clopidogrel and
ticagrelor for 5-7 days preoperatively, and prasugrel
for 7-10 days preoperatively (Weak Recommendation;
Low-Quality Evidence).

10. In patients undergoing PCI who are treated with a BMS
or DES and who have undergone noncardiac surgery, we
suggest restarting maintenance-dose DAPT after sur-
gery, as soon as it is deemed safe by the surgeon (Weak
Recommendation; Very Low-Quality Evidence).
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Practical tip. The risk and consequences of perioperative
bleeding will vary considerably depending on the type of
surgery performed. Some minor surgical procedures carry a
low risk of bleeding, whereas others a very high risk of
bleeding. For example, some dental, ophthalmological, and
endoscopic procedures carry a low risk of bleeding and can be
performed without stopping antiplatelet therapy.

1.5. Elective or semiurgent CABG surgery after ACS

Patients who are receiving DAPT and require elective or
semiurgent CABG surgery pose a special challenge, especially after
an ACS because of the high bleeding risk associated with CABG
and the potentially serious consequences of bleeding (eg, peri-
cardial tamponade). The only randomized trial to assess periop-
erative use of ASA before CABG is Antithrombotic Therapy in
Acute Coronary Syndromes (ATACAS), which reported that
preoperative use of ASA was not associated with an increased risk
for bleeding or transfusion requirements but also did not mitigate
the risk for ACS or mortality.”” The neutral findings of this trial
might have arisen from the study design whereby ASA was
initiated 1-2 hours before CABG, after a > 4-day interruption
period, which is not done in clinical 8practice. The findings sug-
gest, in concert with older studies,” " that it is reasonable to
continue ASA in patients with or without an ACS who require
CABG. In a registry of ASA-treated patients with an ACS who
required CABG surgery, of whom 1266 were receiving ticagrelor
and 978 receiving clopidogrel, it appeared that stopping ticagrelor
for at least 3 days and stopping clopidogrel for 5 days before
CABG was needed to mitigate the risk for perioperative bleeding,
compared with a shorter interruption interval.”' Additional

Recommendations

11. We recommend continuation of ASA in all patients
with ACS who require CABG surgery (Strong
Recommendation; Moderate-Quality Evidence).

12. To minimize the risk of bleeding, for patients with an
ACS who are receiving ticagrelor and need semi-
urgent CABG, we suggest a minimum interruption of
ticagrelor for 48-72 hours before CABG (Weak
Recommendation; Low-Quality Evidence) and
recommend an ideal interruption period of 5 days
before elective CABG (Strong Recommendation;
Moderate-Quality Evidence).

13. To minimize the risk of bleeding, for patients with an
ACS who are receiving clopidogrel and need semi-
urgent CABG, we suggest 2 minimum interruption of
clopidogrel for 48-72 hours before CABG (Weak
Recommendation; Low-Qualicy Evidence) and
recommend an ideal interruption period of 5 days
before elective CABG (Strong Recommendation;
Moderate-Quality Evidence).

14. To minimize the risk of bleeding, for patients with an
ACS who are receiving prasugrel and need semiurgent
CABG, we suggest a minimum interruption of prasugrel
for 5 days before CABG (Weak Recommendation; Very
Low-Quality Evidence) and recommend an ideal inter-
ruption period of 7 days before elective CABG (Strong
Recommendation; Moderate-Quality Evidence).
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observational studies support these interruption intervals for
ticagrelor and clopidogrel, with a longer interval for prasugrel.””””

Practical tip. Antiplatelet therapy management in the
perioperative period should be based on a balanced assessment
of the risks of coronary thrombotic complications vs the risk
of perioperative bleeding in discussion with the surgeon,
interventional cardiologist, attending physician/cardiologist,
and the patient.

2. Switching Therapy

No large randomized trial with definitive clinical outcomes
data has been performed to support switching between P2Y;,
inhibitors.

In large international registries, intensification of therapy
from clopidogrel to a more potent P2Y;, inhibitor has been
reported in 5%-50% of patients, whereas de-escalation from a
more potent agent to clopidogrel was undertaken in up to
11% of patients.”®*® Common reasons for switching are
outlined in Supplemental Table S1.

The predominant evidence for switching between P2Y;,
inhibitors is on the basis of pharmacodynamic data from
small, randomized studies, which lack power to definitively
assess ischemic or bleeding outcomes. Registry data consisting
of > 4000 patients with switching did not show a signal for
increased major bleeding complications.”® >’

Recommendations

15. We suggestagainst switching the P2Y, inhibitor initially
selected at hospital discharge unless there is a compelling
clinical reason to do so (eg, stent thrombosis, CV event,
bleeding, or significant side effects/intolerance) (Weak
Recommendation; Low-Quality Evidence).

2.1. Intensification strategies

2.1.1. Switching from clopidogrel to ticagrelor. In the
Platelet Inhibition and Patient Outcomes (PLATO) trial, 47.1%
(n = 4396) of patients randomized to ticagrelor received clopi-
dogrel in the 24 hours preceding randomization (Supplemental
Table S1).°® From pharmacodynamic studies, a ticagrelor 180
mg loading dose resulted in early improvement in platelet inhi-
bition compared with 90 mg, among patients receiving clopi-
dogel; this effect was abrogated by 72 hours.”””’ No increase in
bleeding was observed using the loading dose of 180 mg.

Recommendations

16. For patients requiring a switch from clopidogrel to
ticagrelor, we recommend a ticagrelor loading dose of
180 mg followed by 90 mg BID, regardless of the
timing of the last clopidogrel dose (Strong Recom-
mendation; Moderate-Quality Evidence).

2.1.2. Switching from clopidogrel to prasugrel. In Trial to
Assess Improvement in Therapeutic Outcomes by Optimizing
Platelet Inhibition With Prasugrel (TRITON), pretreatment

221

with clopidogrel before randomization led to exclusion.”’

Consequently, clinical data from a large trial is lacking for a
switch from clopidogrel to prasugrel. Accordingly, decision-
making must be on the basis of smaller pharmacodynamic
studies consisting of > 3000 patients (Supplemental
Fig. §1).°727¢ Two randomized studies, Switching Anti
Platelet Study (SWAP; n = 139) and Transferring From
Clopidogrel Loading Dose to Prasugrel Loading Dose in
Acute Coronary Syndrome Patients (TRIPLET; n = 282),
evaluated the effects of a loading dose of prasugrel.”””* The
60-mg loading dose provided a significant increase in platelet
inhibition by 2 hours compared with the 10-mg maintenance
dose alone. No increase in bleeding outcomes was observed.

Recommendations

17. For patients requiring a switch from clopidogrel to
prasugrel, we recommend a prasugrel loading dose of
60 mg followed by 10 mg daily, regardless of the
timing of the last clopidogrel dose (Strong Recom-
mendation; Moderate-Quality Evidence).

2.2. Switching between prasugrel and ticagrelor

Switching to another potent P2Y;, receptor inhibitor
rather than de-escalation to clopidogrel would be preferred for
patients deemed at higher risk for ischemic events
(Supplemental Fig. S2).

2.2.1. Switching from prasugrel to ticagrelor. SWAP-3 was
the only randomized study to evaluate the switch from prasugrel
to ticagrelor.”” In 82 ACS patients initially treated with prasu-
grel, a loading dose of 180 mg of ticagrelor followed by 90 mg
BID vs direct initiation of a 90-mg BID dose was compared with
a control arm of patients who continued to receive prasugrel.
Both switching groups, irrespective of the use of the 180-mg
loading dose, showed an early, but transient greater platelet in-
hibition present by 2 hours and maintained up to 48 hours. At 1
week, both arms were noninferior compared with patients
maintained with prasugrel. There was no major or minor
bleeding observed in either switching strategy.

Recommendations

18. For patients requiring a switch from prasugrel to
ticagrelor, we suggest ticagrelor 90 mg BID, without a
loading dose, to be initiated at the time of the next
scheduled prasugrel dose (Weak Recommendation;
Very Low-Quality Evidence).

2.2.2. Switching from ticagrelor to prasugrel. The SWAP-2
study randomized 110 patients with stable CAD inidally
treated with ticagrelor to receive a 60-mg loading dose of
prasugrel vs direct initiation of a 10-mg daily dose and
compared with a control arm of patients maintained with
ticatgrelor.'78 In both switching strategies, a transient increase
in platelet reactivity was observed in the first 48 hours, an
effect that was diminished in patients receiving a 60-mg
loading dose of prasugrel. By 7 days, the 2 strategies had
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comparable platelet inhibition, with no significant bleeding
outcomes observed.

Recommendations

19. For patients requiring a switch from ticagrelor to
prasugrel, we suggest a prasugrel loading dose of
60 mg followed by 10 mg daily, to be initiated at the
timing of the next scheduled ticagrelor dose (Weak
Recommendation; Very Low-Quality Evidence).

2.3. De-escalation strategies

When de-escalating from ticagrelor or prasugrel to clopi-
dogrel, it is important to consider the rationale for switching
to balance bleeding vs thrombotic risks (Supplemental
Fig. S3). In patients who have suffered major bleeding dur-
ing treatment with potent P2Y;, inhibitors, there might
concerns for further bleeding, which might outweigh ischemic
risks and in this context discontinuation might be considered.
For patients with high-risk features (Table 1), de-escalation to
clopidogrel should be considered to complete the recom-
mended duration of DAPT.

Recommendations

20. For patients receiving ticagrelor or prasugrel who
experience a clinically significant bleeding complica-
tion that has resolved, we suggest de-escalating to
clopidogrel 75 mg daily (Weak Recommendation;
Very Low-Quality Evidence).

Patients may be switched because of side effects with
prasugrel or ticagrelor treatment, in which case thrombotic
risks might override concerns of bleeding. In the absence of
features associated with high risk for thrombotic events
(Table 1), de-escalation to clopidogrel can also be considered
(in lieu of switching between potent agents in high-risk pa-
tients). Among prasugrel- or ticagrelor-treated patients, who
subsequently develop a new indication for requiring concur-
rent treatment with an oral anticoagulant, de-escalation to
clopidogrel should also be considered (refer to Section 3).

2.3.1. Switching from ticagrelor to clopidogrel. The
Optimizing Crossover from Ticagrelor to Clopidogrel in
Patients with Acute Coronary Syndrome (OPTI-CROSS)
study evaluated strategies for switching from ticagrelor to
clopidogrel.®® Sixty patients were randomized to receive
either a 600 mg loading dose followed by 75 mg daily vs
directly starting 75 mg daily. At 48 hours after randomi-
zation, a loading dose provided improved platelet inhibi-
tion compared with the maintenance dose alone; however,
this difference was no longer present by 72 hours, thus
suggesting an early protective effect with loading.

Recommendations

21. For patients receiving ticagrelor who are experiencing
significant side effects (excluding bleeding) or who are
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unable to tolerate the drug (and where prasugrel is not
an option), we suggest de-escalating to clopidogrel
with a loading dose of 600 mg followed by 75 mg
daily, to be initiated at the time of the next scheduled
ticagrelor dose (Weak Recommendation; Very Low-

Quality Evidence).

Practical tip. The loading dose of 600 mg conveys a short-
term (48 hours) pharmacodynamic advantage after the switch
to clopidogrel that might be relevant in the early post-ACS/
PCI period. In patients who are stable, a loading dose of
300 mg or switching directly to 75 mg daily with no loading
dose are also reasonable options, especially for patients
believed to be at high risk for bleeding. Timing of Platelet
Inhibition after Acute Coronary Syndrome (TOPIC) study,
switching from ticagrelor directly to clopidogrel 75 mg daily 1
month after ACS”” was reported to decrease bleeding without
an increase in ischemic events, with the caveat that the study
was not powered for ischemic outcomes.””

Practical tip. The optimal time for the initiation of clo-
pidogrel has not been extensively studied. In OPTI-CROSS,
the switch was made at the next scheduled ticagrelor dose;
extending to the following morning (ie, 24 hours after the last
ticagrelor dose) might also be reasonable on the basis of
pharmacodynamics data from the Response to Ticagrelor in
Clopidogrel Nonresponders and Responders and Effect of
Switching Therapies (RESPOND) study.®’

2.3.2. Switching from prasugrel to clopidogrel. Switching
from prasugrel to clopidogrel 75 mg daily, without additional
loading, was evaluated in the TOPIC study (in patients
without adverse events by 1 month after ACS) and in the
Testing Responsiveness to Platelet Inhibition on Chronic
Antiplatelet  Treatment for Acute Coronary Syndromes
(TROPICAL-ACS) trial (initiated 1 week after ACS and then
guided on the basis of platelet function testing).’m’81 There
was lower bleeding with no signal for increased ischemic
outcomes in the de-escalation groups, but it should be noted
that both trials were underpowered to assess ischemic end
points.

Recommendations

22. For patients receiving prasugrel who are experiencing
significant side effects (excluding bleeding) or who are
unable to tolerate the drug (and for whom ticagrelor is
not an option), we suggest de-escalating to clopidogrel
directly at 75 mg daily (without a loading dose) at the
time of the next scheduled prasugrel dose (Weak
Recommendation; Moderate-Quality Evidence).

Values and preferences. The suggested strategies are
formulated on the basis of a systematic review of the
literature evaluating pharmacodynamic evidence for
optimal platelet inhibition, balanced with an absence of
significant bleeding complications. Studies in which pa-
tients were identified as nonresponders using platelet
function testing before randomization were excluded
because of generalizability concerns.
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3. Patients With AF Who Undergo PCI

Approximately 20% of patients with AF will require PCI at
some time.”” Up to 21% of ACS patients will have new or
established AF.*” In the absence of clear evidence for the
optimal pharmacologic strategy to balance the risks of ischemic
stroke and stent thrombosis, the use of “triple therapy” with 2
antiplatelet agents and an oral anticoagulant is commonly used.
With PCI alone, DAPT is more effective than warfarin with
ASA in reducipg coronary events.”” In ACS, DAPT reduces
clinical events.”*®*”"** In patients with nonvalvular AF, oral
anticoazgulation (OAC) with warfarin reduces the risk of
stroke®” and is more effective than DAPT in preventing
thrombotic complications.”” Non-vitamin K-dependent oral
anticoagulants (NOACs) are preferred to warfarin in AF
because of their greater convenience and, with some agents, the
lower risks of bleeding events and mortality.”* "

Although the rationale for “triple therapy” seems reason-
able, the risk of bleeding events is concerning. Analyses from
the NOAC AF trials suggest a 30%-60% increased bleeding
risk in )patients receiving a NOAC plus an antiplatelet
agent.”'”* In a large Danish registry of AF patients, greater
nonfatal and fatal bleeds were observed with the combination
of warfarin with ASA. Warfarin with clopidogrel as well as
triple therapy conferred more than a threefold higher risk of
bleeding compared with warfarin alone.”” In a large meta-
analysis (mostly observational studies), a combination of clo-
pidogrel and OAC (a so-called “dual pathway”) reduced the
risk of bleeding compared with triple therapy with no dif-
ference in major adverse cardiac events.”

The What Is the Optimal Antiplatelet and Anticoagulation
Therapy in Patients With Oral Anticoagulation and Coronary
Stenting (WOEST) trial (n = 573) compared clopidogrel and
warfarin (dual pathway) with ASA and clopidogrel with
warfarin (triple therapy) in patients with a need for anti-
coagulation who underwent PCL”” In this open-label trial, a
reduction in bleeding (most of which was minor bleeding) was
observed with the dual pathway approach. The trial was not
powered for efficacy. The Intracoronary Stenting and
Antithrombotic Regimen-Testing of a 6-Week Versus a 6-
Month Clopidogrel Treatment Regimen in Patients With
Concomitant Aspirin and Oral Anticoagulant Therapy
Following Drug-Eluting Stenting (ISAR-TRIPLE) trial (n =
614) randomized patients receiving OAC and PCI during
concomitant warfarin and ASA treatment to either 6 weeks of
clopidogrel (shorter triple therapy) or 6 months of clopidogrel
(longer triple therapy). The trial showed no differences in
bleeding or efficacy but was notably underpowered for these
outcomes. In a post hoc landmark analysis after 6 weeks (with
both arms of the study receiving triple therapy at 6 weeks), the
6-month group seemed to experience more major bleeding
events.”® The An Open-Label, Randomized, Controlled,
Multicenter Study Exploring Two Treatment Strategies of
Rivaroxaban and a Dose-Adjusted Oral Vitamin K Antagonist
Treatment Strategy in Subjects with Atrial Fibrillation who
Undergo Percutaneous Coronary Intervention (PIONEER
AF-PCI) trial (n = 2124) evaluated 2 recent concepts in
antithrombotic therapy: the use of a NOAC in place of
warfarin and the dual pathway with elimination of ASA as an
alternative to a traditional triple therapy regimen. In this
open-label study of AF patients receiving PCI, patients were
randomized to a P2Y, inhibitor (94.4% received clopidogrel
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and only 4.3% ticagrelor and 1.3% prasugrel) with rivarox-
aban 15 mg daily (dual pathway) for 12 months, DAPT with
rivaroxaban 2.5 mg BID (reduced-dose triple therapy) for 1,
6, or 12 months, or DAPT with warfarin (traditional triple
therapy) for 1, 6, or 12 months. The dual pathway as well as
the reduced-dose triple therapy strategies reduced clinically
significant bleeding compared with traditional triple therapy
with warfarin. The main limitation of this trial was that it was
not powered to detect moderate differences in efficacy,
including stroke or stent thrombosis.”” In a post hoc analysis,
there was a reduction in the composite of all-cause death and
rehospitalizations (CV hospitalizations as well as bleeding
hospitalizations) with rivaroxaban-based strate$ies compared
with traditional triple therapy with warfarin.'”’ The Ran-
domized Evaluation of Dual Antithrombotic Therapy with
Dabigatran versus Triple Therapy with Warfarin in Patients
with Nonvalvular Atrial Fibrillation Undergoing Percuta-
neous Coronary Intervention (RE-DUAL PCD'" trial (n =
2725) evaluated 2 doses of dabigatran in patients with AF who
underwent PCI. Patients were randomized to dual pathway
with dabigatran (110 mg or 150 mg BID) with a P2Y, in-
hibitor (88% received clopidogrel and 12% received tica-
grelor) vs traditional triple therapy with warfarin with a P2Y;,
inhibitor (clopidogrel or ticagrelor) and ASA. Both dual
pathway approaches reduced clinically significant bleeding
compared with warfarin triple therapy and was noninferior
with respect to risk of thromboembolic events—recognizing
this study was also underpowered to detect differences in these
events. The trials that evaluated a dual pathway regimen are
summarized in Supplemental Table S2. Ongoing studies
include AUGUSTUS (NCT02415400), which is evaluating
apixaban, and EdoxabanTreatment Versus Vitamin K
Antagonist in Patients with Atrial Fibrillation Undergoing
Percutaneous Coronary Intervention (ENTRUST-AF-PCI)
(NCT02866175), which is evaluating edoxaban.

Recommendations

23. We recommend that patients who have concomitant
AF and symptomatic CAD receive a regimen of
antithrombotic therapy based on a balanced assessment
of their risk of: (1) ischemic stroke; (2) future coronary
event(s); and (3) clinically significant bleeding associ-
ated with the use of antithrombotic agents (Strong
Recommendation; High-Quality Evidence).

In patients with AF without high-risk features who un-
dergo elective PCI we make the following recommendation
(Fig. 3).

Recommendations

In patients with AF undergoing elective PCI without
high-risk features:

24. If age is < 65 years and Congestive Heart Failure,
Hypertension, Age, Diabetes, Stroke/Transient
Ischemic Attack (CHADS,) = 0, we recommend
DAPT alone with ASA 81 mg daily with clopidogrel
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75 mg daily for 6 months (and up to 1 year; Strong
Recommendation; High-Quality Evidence).

Values and preferences. The risk of stroke varies from
approximately 0.7% per year in patients younger than 65
years of age and CHADS, score of 0, to approximately
2.1% per year in patients 65-74 years of age. The risk of
stent thrombosis is greatest in the first month after PCI
and declines thereafter. In patients with AF at lower risk of
stroke, this recommendation gives greater weight to the
prevention of future coronary events and less major
bleeding with DAPT than with OAC, and less weight to
the greater risk of stroke with DAPT than with OAC.

Practical tip. In patients who are at high risk of bleeding,
the duration of DAPT should be shortened to a minimum of
1 month (if a BMS was used) or 3 months (if a DES was used)
as per recommendation 5.

In patients with AF who undergo elective PCI without high-
risk features, we make the following recommendation (Fig. 3).

Recommendations

In patients with AF undergoing elective PCI without
high-risk features:

25. If age > 65 years or CHADS, > 1, we suggest OAC
plus clopidogrel 75 mg daily for at least 1 month (and
up to 12 months) after BMS implantation and for
at least 3 months (and up to 12 months) after DES
implantation (Weak Recommendation; Moderate-

Quality Evidence).

Values and preferences. The risk of stroke is increased to
2.1% per year in 65- to 74-year-old patients and even higher
in patients older than 75 years, providing a rationale for the
inclusion of OAC in the regimen. The suggestion for OAC
and clopidogrel (and omission of ASA) is on the basis of
randomized trials that showed a lower risk of bleeding with
this regimen vs warfarin with clopidogrel and ASA (tradi-
tional triple therapy). Although the evidence suggests a major
compromise in efficacy is unlikely by omitting ASA, it is
acknowledged that none of the randomized trials were
individually powered to detect moderate differences in
thrombotic events. Doses of OAC evaluated in randomized
trials of patients with AF who undergo PCI are shown in
Table 4. Rivaroxaban 15 mg daily (10 mg daily in patients
with renal dysfunction) with clopidogrel and dabigatran 110
or 150 mg BID and clopidogrel have been evaluated in
randomized trials vs traditional warfarin-based triple therapy.
At the time this document was written, randomized trials
evaluating apixaban- and edoxaban-based regimens in pa-
tients with AF who undergo PCI were in progress, so no dose
recommendations with these agents are provided.

After the initial period of antithrombotic therapy, we make
the following recommendations for patients with AF who
undergo elective PCI without high-risk features (Fig. 3).

Recommendations

Following the initial period of antithrombotic therapy
for patients with AF undergoing elective PCI without
high-risk features:

26. If age is < 65 and CHADS, = 0, we recommend
long-term therapy with either ASA alone or, if high-
risk clinical or angiographic features of ischemic
events develop and low risk of bleeding, ASA plus a
P2Y;, inhibitor (Strong Recommendation, High
Quality Evidence); or

After the initial period of antithrombotic therapy for
patients with AF without high-risk features who undergo
elective PCI, if age is 65 years or older or CHADS, > 1
we recommend long-term therapy with either OAC alone
(Strong Recommendation; High-Quality Evidence) or, if
high-risk clinical or angiographic features for ischemic
events develop and low risk of bleeding, OAC and single
antiplatelet therapy with aspirin or a P2Y;, inhibitor
(Weak Recommendation; Low-Quality Evidence).

Practical tip. All patients should receive ASA 81 mg (or a
minimum of 160 mg if ASA-naive) on the day of the PCI
procedure.

In patients with AF who undergo PCI for ACS or elective
PCI with high risk features (Fig. 4) we make the following

recommendation.

Recommendations

In patients with AF undergoing PCI for ACS or high-
risk elective PCI:

27. If age < 65 years and CHADS, = 0, we recommend
DAPT alone with ASA 81 mg daily plus a P2Y;,
inhibitor (ticagrelor or prasugrel recommended for
patients with ACS and clopidogrel recommended for
patients who undergo elective PCI) for up to 12
months (Strong Recommendation; High-Quality
Evidence).

Values and preferences. Patients with AF who are
younger than 65 years and CHADS, = 0 who undergo
PCI require DAPT to reduce thrombotic coronary events.
OAC is not recommended in these patients with low risk
of stroke.

Practical tip. The duration of treatment with DAPT in
patients with ACS (or those who undergo high-risk PCI) who
also have AF with a low risk of stroke should depend on a
balanced assessment of the risk of coronary thrombotic events
(Table 1) and bleeding (Table 2). Patients at lower risk of
coronary thrombotic events and higher risk of bleeding can be
considered for shorter-duration DAPT and patients at higher
risk of coronary thrombotic events and lower risk of bleeding

should be considered for longer duration of DAPT.
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Recommendations

In patients with AF undergoing PCI for ACS or high-
risk elective PCI:

28. If age > 65 years or CHADS, > 1*, we recommend
an initial regimen of triple therapy with ASA 81 mg
daily plus clopidogrel 75 mg daily plus reduced in-
tensity/dose OAC. ASA may be discontinued as early
as the day following PCI or it can be continued for up
to 6 months of treatment, depending on the risk of
recurrent coronary thrombotic events versus major
bleeding (Strong Recommendation, Moderate Qual-
ity Evidence). Following ASA discontinuation, we
suggest that OAC plus clopidogrel 75 mg daily be
continued for up to 12 months after the initial PCI
(Weak Recommendation, Moderate Evidence).

*If CHADS, = 1 and Age < 65 another option for
initial treatment (especially if high-risk for ischemic
events) is DAPT alone using ASA + ticagrelor or
prasugrel, similar to the recommendation for the

CHADS, = 0 patient.

Values and preferences. In patients 65-74 years of age,
the risk of stroke is approximately 2.1% per year and still
higher beyond age 75 years, whereas the risk of coronary
events is approximately 6%-10% per year after ACS
(STEMI or non-STEMI), providing a rationale for the in-
clusion of OAC in the post-PCI antithrombotic regimen.
Because the risk of bleeding is higher with triple therapy, a
reduced intensity/dose of OAC is suggested when it is used
in this context. The duration of triple therapy will vary
depending on an individual patient’s risk of ischemic
(Table 1) vs bleeding events (T'able 2). In patients with a low
risk of thrombotic events and a high risk of bleeding, the
duration of triple therapy can be short, with omission of
ASA as early as the day after PCI. In patients with a very high
risk of thrombotic events and low bleeding risk, ASA could
be continued longer, for up to 6 months of treatment. For
patients at intermediate risk of ischemic and bleeding events
the duration of aspirin will be somewhere in between (for
example 1 month or 3 months).

Practical tip. All patients should receive ASA 81 mg (or
160 mg if ASA-naive) on the day of the PCI procedure.
Thereafter, ASA can be discontinued as early as the day after
PCI.

Practical tip. Factors associated with an increased risk of
ischemic and bleeding events are shown in Tables 1 and 2.

Practical tip. When combining OAC with antiplatelet
therapy, consider reducing the dose of OAC (or intensity of
warfarin), with possible omission of ASA the day after PCI,
because of the higher risk of bleeding in this context.

OAC regimens evaluated in the context of a triple therapy
regimen include (Table 4):

e Rivaroxaban 2.5 mg BID with ASA and clopidogrel
e Warfarin (the recommended international normalized
ratio target is 2.0-2.5)
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The OAC regimens that have been evaluated in the

context of a dual pathway regimen include (Table 4):

e Rivaroxaban 15 mg daily (10 mg in patients with
renal dysfunction) and clopidogrel 75 mg daily

o Dabigatran 110 mg or 150 mg BID and clopidogrel 75
mg daily. Note that in the RE-DUAL PCI trial, which
evaluated dabigatran in patients with AF who under-
went PCI, the dabigatran 110 mg BID was associated
with a trend to a higher risk of death or thrombotic
events (11% vs 8.5%; HR, 1.30, 95% CI, 0.98-1.73;
P = 0.07). This risk was not observed with the dabi-
gatran 150 mg BID dose (7.9% vs 7.9%; HR, 0.97;
95% CI, 0.68-1.39; P = 0.44). Therefore, in patients
who are not at high risk of bleeding, the dabigatran 150
mg BID dose, when used in combination with clopi-
dogrel 75 mg daily (ASA omitted), might be preferable

o Trials evaluating apixaban and edoxaban in patients
with AF who undergo PCI are ongoing

Practical tip. Consider using a proton pump inhibitor for

protection against gastrointestinal bleeding while patients are
receiving a triple therapy regimen.

Practical tip. When a P2Y, inhibitor is to be combined

with OAC as part of a dual pathway or triple therapy regimen,
then clopidogrel is suggested over ticagrelor or prasugrel because
ofits lower risk of bleeding complications and the lack of data on
ticagrelor or prasugrel in combination with OAC.

Practical tip. Several risk scores have been formulated to

quantitate ischemic risk (Table 3). Although none of these
scores have been validated in a population of patients with AF
who undergo PCI, they might still be helpful to the clinician
in estimating risk.

After the initial period of antithrombotic therapy for

patients with AF with high-risk features who undergo PCI for
ACS or high-risk elective PCI the following recommendations
are made (Fig. 4):

Recommendations

Following the initial period of antithrombotic therapy
for patients with AF undergoing PCI for ACS or high-
risk elective PCI:

29. If age < 65 years and CHADS, = 0, we recommend
long-term therapy with either ASA alone or, if high-
risk clinical or angiographic features of ischemic
events and low risk of bleeding, ASA with P2Y;, in-
hibitor (Strong Recommendation; High-Quality Evi-

dence); or

If age is 65 years or older or CHADS, > 1 we
recommend long-term therapy with either OAC alone
(Strong Recommendation; Moderate- and High-Quality
Evidence) or, if high-risk clinical or angiographic fea-
tures of ischemic events persist and low risk of bleeding,
OAC with single antiplatelet therapy with ASA or a P2Y;,
inhibitor ~ (Weak  Recommendation;  Low-Quality
Evidence).

Practical tip. The COMPASS trial*? showed that, in pa-

tients with stable CAD or peripheral arterial disease who did
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AF and elective PCl without high-risk features!

ASA +/- P,Y,, inhibitor® OAC* +/- SAPT

1 APCl is considered high-risk based on clinical and angiographic features such as: diabetes mellitus, prior ACS, chronic renal dysfunction (creatinine clearance < 60 mL/min), prior
stent thrombosis, current smoker, multi-vessel disease, multiple stents implanted, complex bifurcation lesion, total stent length > 60 mm, chronic total occlusion intervention or
bioabsorbable vascular scaffold (BS) implantation.

2 0AC regimens evaluated in this context include rivaroxaban 15 mg daily (10 mg in patients with renal dysfunction), dabigatran 110 mg or 150 mg BID and warfarin. If warfarin is to be
used, recommended INR target is 2.0-2.5. All patients should receive a loading dose of ASA 160 mg at the time of PCI (if previously ASA naive). Thereafter, ASA can be discontinued
as early as the day following PCI.

3 Extended treatment with a P2Y12 inhibitor can be added to ASA if high-risk clinical or angiographic features of ischemic events develop and low risk of bleeding.

4 The dose of OAC beyond the initial period of antithrombotic therapy (up to a year after PCI) should be standard stroke prevention doses as per the CCS Atrial Fibrillation Guidelines.
Single antiplatelet therapy with either ASA or clopidogrel may be added to OAC if high-risk clinical or angiographic features of ischemic events develop and low risk of bleeding.

AF: atrial fibrillation; ASA: acetylsalicylic acid; BMS: bare-metal stent; DES: drug-eluting stent; OAC: oral antic : PCI: coronary ir ion; SAPT: single

therapy

Figure 3. Recommendations for patients with AF without high-risk features who undergo elective PCl. ACS, acute coronary syndrome; AF, atrial
fibrillation; ASA, acetylsalicylic acid; BID, twice daily; BMS, bare-metal stent; CCS, Canadian Cardiovascular Society; CHADS,, Congestive Heart
Failure, Hypertension, Age, Diabetes, Stroke/Transient Ischemic Attack; DES, drug-eluting stent; INR, international normalized ratio; OAC, oral
anticoagulant; PCI, percutaneous coronary intervention; SAPT, single antiplatelet therapy.

not have AF, ASA used in addition to very low dose OAC evaluated for long-term stroke prevention in patients with AF.
(rivaroxaban 2.5 mg BID) reduced major CV events. It is The standard stroke prevention dose of rivaroxaban in patients
important to note that rivaroxaban 2.5 mg BID has not been with AF is 15 mg or 20 mg daily. Consideration could be

AF and PCI for ACS or high-risk! elective PCI

ASA +/- P,Y,, inhibitor® OAC® +/- SAPT
*If cHADSz =1 and Age< 65 another option for initial ially if high-risk for events) is DAPT alone using ASA+ticagrelor
prasugrel, similar to the for the CHADS:=0 patient

APClis considered high-risk based on clinical and angiographic features such as: diabetes, prior ACS, chronic renal dysfunction (creatinine clearance < 60 mL/min), prior stent
thrombosis, current smoker, multi-vessel coronary artery disease, multiple stents implanted, complex bifurcation lesion, total stent length > 60 mm, chronic total occlusion
intervention or bioabsorbable vascular scaffold implantation.

o

Ticagrelor and prasugrel are recommended in ACS patients, whereas clopidogrel is recommended for elective PCI.

w

Regimens evaluated in the context of triple therapy include rivaroxaban 2.5 mg BID or warfarin. If warfarin is to be used, recommended INR target is 2.0-2.5. OAC options.
evaluated in the context of a dual pathway strategy include rivaroxaban 15 mg daily (plus clopidogrel) or dabigatran 110 mg/150 mg BID (plus clopidogrel).

DAPT will have been started as part of ACS management or prior to high risk elective PCI. ASA may be discontinued as early as the day following PCI or it can be continued
longer term (eg. 1, 3 or maximum 6 months after PCI). The timing of when to discontinue ASA will vary, depending on the individual patient’s ischemic and bleeding risk.

~

o

A P2Y12 inhibitor can be added to ASA if high-risk clinical or angiographic features of ischemic events and low risk of bleeding.

o

The dose of OAC beyond 1 year after PCI should be standard stroke prevention doses as per the CCS Atrial Fibrillation Guidelines. Single antiplatelet therapy with either ASA o
clopidogrel may be added to OAC if high-risk clinical or angiographic features of ischemic events and low risk of bleeding.

AF: atrial fibrillation; ACS: acute coronary ASA: ieylic acid; OAC: oral anti PCI: coronary i ion; DAPT: dual anti therapy;
SAPT: single antiplatelet therapy

Figure 4. Recommendations for patients with AF who undergo PCI for ACS or high-risk elective PCI. ACS, acute coronary syndrome; AF, atrial
fibrillation; ASA, acetylsalicylic acid; BID, twice daily; CCS, Canadian Cardiovascular Society; CHADS,, Congestive Heart Failure, Hypertension, Age,
Diabetes, Stroke/Transient Ischemic Attack; DAPT, dual antiplatelet therapy; INR, international normalized ratio; OAC, oral anticoagulant; PCI,
percutaneous coronary intervention.
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given to extending treatment long-term with OAC (at a
standard AF stroke prevention dose) and single antiplatelet
therapy (clopidogrel or ASA) in selected patients at low risk of
bleeding who have high-risk clinical or angiographic features
for ischemic events.

4. Other Reasons for Anticoagulation

Recommendations

30. We recommend that patients who have concomitant
symptomatic CAD and another condition requiring
OAC receive a regimen of antithrombotic therapy
that is based on a balanced assessment of their risk of:
(1) systemic embolism; (2) future coronary event(s);
and (3) clinically significant bleeding associated with
the use of antithrombotic agents (Strong Recom-
mendation; High-Quality Evidence).

4.1. Prosthetic heart valves

Anticoagulation with vitamin K antagonist (VKA) and/or an-
tiplatelet therapy is indicated to prevent thrombotic complications
of a surgically implanted prosthetic heart valve (PHV). A careful
assessment of the potential risks of valve thrombosis and systemic
bleeding is required when considering a given antithrombotic
regimen. As such the optimal combination of agents, duration of
antithrombotic therapy, and optimal therapeutic international
normalized ratio levels all differ for specific types of valves and are
influenced by valvular as well as patient-level characteristics.' > %?
Studies of patients with mechanical'**'%” as well as bioprosthetic
heartvalves'**'"” have shown an increased risk of valve thrombosis
early in the postoperative period, highlighting the importance of
adequate antithrombotic regimens early after surgical valve
replacement.

Currently the combination of a VKA and low dose ASA
(75-100 mg daily) is recommended for patients with a me-
chanical heart valve; a truncated dose of VKA followed by
continuous use of low-dose ASA is recommended for patients
with surgically implanted bioprosthetic valves, although it is
reasonable to also consider use of antiplatelet therapy alone
without OAC.'"® NOAGCs are contraindicated among patients
with mechanical PHV:s.

Approximately 10% of patients in WOEST (49 of 563)
and approximately 7% of patients in ISAR-TRIPLE (45 of
614) had a PHV as their indication for OAC”"?%; the sub-
group of patients in WOEST with PHV appeared to derive a
similar benefit from double therapy as opposed to traditional
triple therapy compared with the main WOEST population
(P for interaction = 0.116). Retrospective cohort studies that
compared traditional triple therapy to double that have
included patients with PHV have not reported separate events
among PHYV patients because of small numbers (2%-11% of
total cohort population).'*”"°

Randomized trials of TAVR compared with traditional
surgical aortic valve replacement have used DAPT for at least
1 month postprocedure.] 172119 However, these regimens have
not been on the basis of randomized data and as such the use
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Table 4. Dual pathway and triple therapy regimens evaluated in
clinical trials

Dual pathway
1. Rivaroxaban 15 mg OD with clopidogrel 75 mg OD”
2. Dabigatran 110 or 150 mg BID with clopidogrel 75 mg OD'"!
3. Warfarin with clopidogrel 75 mg OD’’
Triple therapy
1. Riva}r?xaban 2.5 mg BID with ASA 81 mg OD and clopidogrel 75 mg
op”
2. War)f:lrin (INR, 2.0-2.5) with ASA 81 mg OD and clopidogrel 75 mg
oD’

ASA, acetylsalicylic acid; BID, twice daily; INR, international normalized
ratio; OD, every day.

*In the RE-DUAL PCI trial, the 110 mg BID dabigatran dose was
associated with a trend to a higher risk of death or thrombotic events (11% vs
8.5%; hazard ratio, 1.30; 95% confidence interval, 0.98-1.73; P = 0.07).
This risk was not observed with the 150 mg BID dose (7.9% vs 7.9%; hazard
ratio, 0.97; 95% confidence interval, 0.68-1.39; P = 0.44). Therefore, in
patients who are not at high risk of bleeding, the dabigatran 150 mg BID
dose, when used in combination with clopidogrel 75 mg daily (ASA omitted),
might be preferable.

of DAPT after TAVR is given a relatively weak
recommendation.'’*

In patients with a previous valve replacement who undergo
PCI for an ACS or non-ACS indication the following rec-

ommendations are made.

Recommendations

In patients with a previous valve replacement who
undergo PCI for an ACS or non-ACS indication:

31. For patients with a mechanical valve replacement, we
suggest an initial regimen of ASA 81 mg daily plus
clopidogrel 75 mg daily plus a VKA (triple therapy).
ASA may be discontinued as early as the day after PCI
or it can be continued up to 6 months of treatment,
depending on the risk of recurrent thrombotic events
vs major bleeding (Weak Recommendation; Very
Low-Quality Evidence).

32. For patients with a mechanical valve replacement, we
recommend against the use of a NOAC regardless of
whether it is in combination with antiplatelet therapy
or used alone (Strong Recommendation; Moderate-

Quality Evidence).

Values and preferences. After PCI, the uninterrupted
use of a VKA (warfarin) is critical to minimize the risk
of valve thrombosis in patients with a mechanical valve.
A NOAC should not be used in this setting. The
duration of triple therapy will vary depending on an
individual patient’s risk of thrombotic vs bleeding
events. In patients with low risk of thrombotic events
and high risk of bleeding, the duration of triple therapy
can be short, with omission of ASA as early as the day
after PCI. In patients with high risk of thrombotic
events and low bleeding risk, the duration of triple
therapy can be longer, for up to 6 months of treatment.
Patients at intermediate risk of thrombotic and bleeding
events the duration of triple therapy will be somewhere
in between.
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Practical tip. In patients with a mechanical heart valve,
warfarin is specifically indicated. Other OACs are not
recommended.

In patients with a previous valve replacement who undergo
PCI for an ACS or non-ACS indication, note the following
recommendations.

Recommendations

33. For patients with a surgical bioprosthetic valve
replacement, (implanted < 6 months), we suggest
DAPT with ASA 81 mg daily and clopidogrel 75
mg daily for at least 6 months (and up to 12
months) (Weak Recommendation; Very Low-
Quality Evidence).

34. For patients with a TAVR (implanted < 6
months), we suggest DAPT with ASA 81 mg daily
and clopidogrel 75 mg daily for 3-6 months (Weak
Recommendation; Very Low-Quality Evidence).

4.2. Venous thromboembolic disease

Venous thromboembolic disease (VTE), comprising deep
venous thrombosis and pulmonary embolism, carries a sig-
nificant risk of short- and long-term mortality if left un-
treated.'*’ In addition, up to 50% of untreated patients with
symptomatic deep vein thrombosis (DVT) or pulmonary
embolism (PE) will have recurrent thrombosis within 3
months of the index event.'”""'** Therefore, oral and paren-
teral anticoagulants are necessary to prevent as well as treat
VTE. 23

Although antiplatelet therapy is not indicated for the initial
treatment of VTE, the extended use of ASA is given a weak
recommendation for the prevention of recurrent VTE after
the initial period of anticoagulant therapy.'*’

Approximately 7.5% of patients in the ISAR TRIPLE trial
had VTE as their indication for OAC; no separate outcomes
were reported for this subgroup of patients”’; the WOEST
trial did not report the numbers of enrolled patients who had
VTE. Relatively few patients with VTE are described among
retrospective cohort studies that compared traditional triple
therapy with double therapy among patients who require
OAC as well as DAPT.'?” "¢

The following recommendations are made for patients
with venous thromboembolism who undergo PCI for an ACS
or non-ACS indication (in selected patients who require
extended VTE prophylaxis (ie, orthopaedic surgery or surgical
oncology), the same recommendations can be followed as for
VTE therapy. When VTE prophylaxis is discontinued, DAPT
can be resumed if minimum duration has not been completed
as per other clinical risk profile).

Recommendations

In patients with venous thromboembolism under-

going PCI for an ACS or non-ACS indication:

35. We suggest an initial regimen of ASA 81 mg daily plus
clopidogrel 75 mg daily with either parenteral or
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OAC (in accordance with DVT/PE recommenda-
tions). ASA may be discontinued as early as the day
after PCI or it can be continued up to 6 months of
treatment, depending on the risk of recurrent
ischemic events vs major bleeding. After ASA
discontinuation, we suggest that OAC plus clopi-
dogrel 75 mg daily be continued for up to 12 months
after the initial PCI (Weak Recommendation; Very
Low-Quality Evidence).

36. For patients requiring an elective PCI, we recommend
delaying PCI if appropriate until the completion of
parenteral or OAC for VTE (Strong Recommenda-
tion; Very Low-Quality Evidence).

Values and preferences. This recommendation places
emphasis on optimizing the prevention and treatment of
DVT and PE with either a parenteral or oral
anticoagulant.

4.3. LVT formation after M1

LVT formation is a feared complication after acute
STEMI, with the risk being highest in the first 3 months after
an index event.'”* The risk of LVT formation has remained
significant even in the era of primary PCI and DAPT,'”
leading to a class Ila recommendation for anticoagulant
therapy for STEMI patients with asymptomatic LVT and a
class IIb recommendation for those with anterior/apical aki-
nesis or dyskinesis.'*

However, several studies have failed to show a clear
benefit of routine anticoagulation in addition to DAPT
after anterior STEMI. A substudy of the Harmonizing
Outcomes With Revascularization and Stents in Acute
Myocardial Infarction (HORIZONS-AMI) trial showed no
benefit of triple therapy among STEMI patients treated
with primary PCI for the reduction short- or long-term
ischemic outcomes but did show significant increases in
major bleeding.'”” Udell et al. showed no benefit of
warfarin use for up to 3 months among a cohort of elderly
patients after acute MI, and furthermore showed no dif-
ference in the risk of stroke between patients who presented
with an anterior MI compared with those with a non-
anterior MI.'*

Le May et al. identified 460 patients with anterior STEMI
who had undergone primary PCI and received DAPT with
(n = 131) and without (n = 329) warfarin.'*’ Patients in the
warfarin group had a higher rate of net adverse clinical events
(all-cause mortality, stroke, reinfarction, and major bleeding)
at 180 days compared with those in the no-warfarin group
(14.7% vs 4.6%; P = 0.001). Use of warfarin therapy was an
independent predictor of net adverse clinical events after
propensity scoring analysis (odds ratio, 4.01; 95% CI, 2.15-
7.5). Shavadia et al. recently reported similar results with no
benefit for triple therapy in a series of consecutive STEMI
patients with anterior LV dysfunction.'”’

In patients with established LVT who undergo PCI for an
ACS or non-ACS indication we make the following
recommendation.
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Recommendations

In patients with established left ventricular thrombus
who undergo PCI for an ACS or non-ACS indication:

37. We suggest an initial regimen of triple therapy with
ASA 81 mg daily with clopidogrel 75 mg daily plus
OAC. ASA may be discontinued as early as the day
after PCI or it can be continued up to 6 months of
treatment, depending on the risk of recurrent coro-
nary ischemic events vs major bleeding. After ASA
discontinuation, we suggest treatment with OAC plus
clopidogrel 75 mg daily for up to 1 year. If there is
evidence of LV thrombus resolution > 3 months after
PCI, we suggest discontinuation of OAC and treat-
ment with ASA 81 mg daily plus a P2Y}, inhibitor for
up to 1 year after PCI (Weak Recommendation; Very
Low-Quality Evidence).

Practical tip. Warfarin is the only anticoagulant evaluated
for the treatment of established LVT. Although NOACS are
generally safer than warfarin, they have not been evaluated
specifically in this context.

We make the following recommendations for patients who
undergo PCI for an ACS indication who are at high risk of
developing LV thrombus.

Recommendations

In patients who undergo PCI for an ACS indication
who are at high risk of developing LV thrombus:

38. We recommend DAPT with ASA 81 mg daily plus
either ticagrelor 90 mg BID or prasugrel 10 mg once
daily for up to 1 year (Strong Recommendation;
Moderate-Quality Evidence).

39. We suggest routine use of triple therapy should be
avoided because of the weak evidence for prevention
of LV thrombus and higher risk of bleeding events
(Weak Recommendation; Moderate-Quality

Evidence).

Acknowledgements

The primary panel is indebted to Ms Christianna Brooks
of the CCS for her hard work and dedication in coordinating
this guideline committee.

References

1. Bell AD, Roussin A, Cartier R, et al. The use of antiplatelet therapy in
the outpatient setting: Canadian Cardiovascular Society guidelines. Can
J Cardiol 2011;27(suppl A):S1-59.

2. Tanguay JF, Bell AD, Ackman ML, et al. Focused 2012 update of the
Canadian Cardiovascular Society guidelines for the use of antiplatelet

therapy. Can ] Cardiol 2013;29:1334-45.

3. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of recommenda-

tions. BMJ 2008;336:924-6.

10.

11.

12.

13.

14.

17.

19.

229

. Grade Working Group. The Grading of Recommendations Assessment,

Development and Evaluation (GRADE), 2016. Available at: www.
gradeworkinggroup.org. Accessed January 26, 2017.

. Yusuf S, Zhao F, Mchta SR, et al. Effects of clopidogrel in addition to

aspirin in patients with acute coronary syndromes without ST-segment

elevation. N Engl ] Med 2001;345:494-502.

. Mehta SR, Yusuf S, Peters R], et al. Effects of pretreatment with clo-

pidogrel and aspirin followed by long-term therapy in patients under-
going percutaneous coronary intervention: the PCI-CURE study.
Lancet 2001;358:527-33.

. Schulz-Schupke S, Byrne RA, Ten Berg JM, et al. ISAR-SAFE: a ran-

domized, double-blind, placebo-controlled trial of 6 vs. 12 months of
clopidogrel therapy after drug-eluting stenting. Eur Heart ] 2015;36:
1252-63.

. Gilard M, Barragan P, Noryani AA, et al. 6- versus 24-month dual

antiplatelet therapy after implantation of drug-eluting stents in patients
nonresistant to aspirin: the randomized, multicenter ITALIC trial. ] Am

Coll Cardiol 2015;65:777-86.

. Colombo A, Chieffo A, Frasheri A, et al. Second-generation drug-

eluting stent implantation followed by 6- versus 12-month dual anti-
platelet therapy: the SECURITY randomized clinical trial. ] Am Coll
Cardiol 2014;64:2086-97.

Feres F, Costa RA, Abizaid A, et al. Three vs twelve months of dual
antiplatelet therapy after zotarolimus-eluting stents: the OPTIMIZE
randomized trial. JAMA 2013;310:2510-22.

Kim BK, Hong MK, Shin DH, et al. A new strategy for discontinuation
of dual antiplatelet therapy: the RESET Trial (REal Safety and Efficacy
of 3-month dual antiplatelet Therapy following Endeavor zotarolimus-
eluting stent implantation). ] Am Coll Cardiol 2012;60:1340-8.

Gwon HC, Hahn JY, Park KW, et al. Six-month versus 12-month dual
antiplatelet therapy after implantation of drug-eluting stents: the Effi-
cacy of Xience/Promus Versus Cypher to Reduce Late Loss After
Stenting (EXCELLENT) randomized, multicenter study. Circulation
2012;125:505-13.

Mauri L, Kereiakes DJ, Yeh RW, et al. Twelve or 30 months of dual
antiplatelet therapy after drug-eluting stents. N Engl ] Med 2014;371:
2155-66.

Bonaca MP, Bhatt DL, Cohen M, et al. Long-term use of ticagrelor in
patients with prior myocardial infarction. N Engl ] Med 2015;372:
1791-800.

. Giustino G, Chieffo A, Palmerini T, et al. Efficacy and safety of dual

antiplatelet therapy after complex PCI. ] Am Coll Cardiol 2016;68:
1851-64.

. Costa F, Adamo M, Ariotti S, et al. Left main or proximal left anterior

descending coronary artery disease location identifies high-risk patients
deriving potentially greater benefit from prolonged dual antiplatelet
therapy duration. Eurointervention 2016;11:¢1222-30.

Lee SY, Hong MK, Shin DH, et al. Association between duration of
dual antiplatelet therapy and angiographic multivessel disease on out-
comes in patients treated with newer-generation drug-eluting stents.
Circ Cardiovasc Interv 2016;9:004256.

. Bundhun PK, Yanamala CM, Huang F. Should a prolonged duration of

dual anti-platelet therapy be recommended to patients with diabetes
mellitus following percutaneous coronary intervention? A systematic
review and meta-analysis of 15 studies. BMC Cardiovasc Disord
2016;16:161.

Yeh RW, Secemsky EA, Kereiakes DJ, et al. Development and valida-
tion of a prediction rule for benefit and harm of dual antiplatelet therapy


http://refhub.elsevier.com/S0828-282X(17)31221-7/sref1
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref1
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref1
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref2
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref2
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref2
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref3
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref3
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref3
http://www.gradeworkinggroup.org
http://www.gradeworkinggroup.org
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref5
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref5
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref5
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref6
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref6
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref6
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref6
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref7
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref7
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref7
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref7
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref8
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref8
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref8
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref8
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref9
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref9
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref9
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref9
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref10
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref10
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref10
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref11
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref11
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref11
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref11
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref12
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref12
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref12
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref12
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref12
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref13
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref13
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref13
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref14
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref14
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref14
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref15
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref15
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref15
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref16
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref16
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref16
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref16
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref17
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref17
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref17
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref17
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref18
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref18
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref18
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref18
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref18
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref19
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref19

230

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

beyond 1 year after percutaneous coronary intervention. JAMA

2016;315:1735-49.

Baber U, Dangas G, Cohen D], et al. Ticagrelor with aspirin or alone in
high-risk patients after coronary intervention: rationale and design of the

WILIGHT study. Am Heart ] 2016;182:125-34.

ClinicalTrials.gov. GLOBAL LEADERS. A Clinical Study Comparing
Two Forms of Anti-platelet Therapy After Stent Implantation. Available
at: hteps://clinicaltrials.gov/ct2/show/study/NCT01813435. Accessed
January 17, 2017.

Costa F, van Klaveren D, James S, et al. Derivation and validation of the
predicting bleeding complications in patients undergoing stent im-
plantation and subsequent dual antiplatelet therapy (PRECISE-DAPT)
score: a pooled analysis of individual-patient datasets from clinical trials.

Lancet 2017;389:1025-34.

Pasea L, Chung SC, Pujades-Rodriguez M, et al. Personalising the de-
cision for prolonged dual antiplatelet therapy: development, validation
and potential impact of prognostic models for cardiovascular events and
bleeding in myocardial infarction survivors. Eur Heart ] 2017;38:
1048-55.

Baber U, Mehran R, Giustino G, et al. Coronary thrombosis and major
bleeding after PCI with drug-eluting stents: risk scores from PARIS.
J Am Coll Cardiol 2016;67:2224-34.

Dehghani P, Lavoie A, Lavi S, et al. Effects of ticagrelor versus clopi-
dogrel on platelet function in fibrinolytic-treated STEMI patients un-
dergoing early PCI. Am Heart J 2017;192:105-12.

Han Y, Xu B, Xu K, et al. Six versus 12 months of dual antiplatelet
therapy after implantation of biodegradable polymer sirolimus-eluting
stent: randomized substudy of the I-LOVE-IT 2 wial. Circ Car-
diovasc Interv 2016;9:¢003145.

Hong SJ, Shin DH, Kim JS, et al. 6-Month versus 12-month dual-
antiplatelet therapy following long everolimus-eluting stent implanta-
tion: the IVUS-XPL randomized clinical trial. JACC Cardiovasc Interv
2016;9:1438-46.

Abo-Salem E, Alsidawi S, Jamali H, Effat M, Helmy T. Optimal
duration of dual antiplatelet therapy after drug-eluting stents: meta-
analysis of randomized trials. Cardiovasc Ther 2015;33:253-63.

Liou K, Nagaraja V, Jepson N, Ooi SY. Optimal duration of dual an-
tiplatelet therapy following drug-eluting stents implantation: a meta-
analysis of 7 randomised controlled trials. Int J Cardiol 2015;201:
578-80.

Navarese EP, Andreotti F, Schulze V, et al. Optimal duration of dual
antiplatelet therapy after percutaneous coronary intervention with drug
eluting stents: meta-analysis of randomised controlled trials. BM]J
2015;350:h1618.

Tsoi MF, Cheung CL, Cheung TT, et al. Duration of dual antiplatelet
therapy after drug-eluting stent implantation: meta-analysis of large
randomised controlled trials. Sci Rep 2015;5:13204.

Villablanca PA, Massera D, Mathew V, et al. Outcomes of </=6-
month versus 12-month dual andplatelet therapy after drug-eluting
stent implantation: A meta-analysis and meta-regression. Medicine

(Baltimore) 2016;95:€5819.
Wassef AW, Khafaji H, Syed I, et al. Short duration vs standard

duration of dual-antiplatelet therapy after percutanecous coronary
intervention with second-generation drug-eluting stents - a systematic
review, meta-analysis, and meta-regression analysis of randomized
controlled trials. J Invasive Cardiol 2016;28:E203-10.

Yang J, Fan ZX, Yang CJ, Wang HB. A meta-analysis of randomized
clinical trials comparing shorter (less or equal than 6 months) and longer

35.

30.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Canadian Journal of Cardiology
Volume 34 2018

(more or equal than 12 months) dual ant-platelet therapy following
drug-eluting coronary stents. Iran Red Crescent Med ] 2015;17:¢26904.

Zhang XL, Zhu QQ, Zhu L, et al. Optimize the duration of DAPT
following DES implantation: an updated system review and meta-
analysis of 10 randomized trials. Clin Trials Regul Sci Cardiol
2015;6:1-11.

Ziada KM, Abdel-Latif AK, Charnigo R, Moliterno DJ. Safety of an
abbreviated duration of dual antiplatelet therapy (</=6 months)
following second-generation drug-eluting stents for coronary artery
disease: a systematic review and meta-analysis of randomized trials.
Catheter Cardiovasc Interv 2016;87:722-32.

Valgimigli M, Ariotti S, Costa F. Duration of dual antiplatelet therapy
after drug-eluting stent implantation: will we ever reach a consensus?

Eur Heart ] 2015;36:1219-22.

Sheyin O, Perez X, Pierre-Louis B, Kurian D. The optimal duration of
dual antiplatelet therapy in patients receiving percutaneous coronary
intervention with drug-eluting stents. Cardiol ] 2016;23:307-16.

Sharma A, Sharma SK, Garg A, et al. Duration of dual antiplatelet
therapy following drug-eluting stent implantation in diabetic and non-
diabetic patients: a systematic review and meta-analysis of randomized

controlled trials. JACC Cardiovasc Interv 2016;1:S6.

Palmerini T, Benedetto U, Bacchi-Reggiani L, et al. Mortality in pa-
tients treated with extended duration dual antiplatelet therapy after
drug-eluting stent implantation: a pairwise and Bayesian network meta-
analysis of randomised trials. Lancet 2015;385:2371-82.

Fei Y, Tsoi MF, Cheung TT, Cheung BM. Optimal duration of dual
antiplatelet therapy after drug-eluting stent implantation: meta-analysis
of randomized controlled trials. Int J Cardiol 2016;220:895-900.

Eikelboom JW, Connolly SJ, Bosch J, et al. Rivaroxaban with or
without aspirin in stable cardiovascular disease. N Engl ] Med

2017;377:1319-30.

Devereaux PJ, Mrkobrada M, Sessler DI, et al. Aspirin in patients un-
dergoing noncardiac surgery. N Engl ] Med 2014;370:1494-503.

Holcomb CN, Graham LA, Richman JS, et al. The incremental risk of
noncardiac surgery on adverse cardiac events following coronary stent-

ing. ] Am Coll Cardiol 2014;64:2730-9.

Egholm G, Kristensen SD, Thim T, et al. Risk associated with surgery
within 12 months after coronary drug-eluting stent implantation. ] Am

Coll Cardiol 2016;68:2622-32.

Rossini R, Angiolillo DJ, Musumeci G, et al. Antiplatelet therapy and
outcome in patients undergoing surgery following coronary stenting:
results of the surgery after stenting registry. Catheter Cardiovasc Interv

2017;89:E13-25.

Myles PS, Smith JA, Painter T. Aspirin before coronary artery surgery.
N Engl ] Med 2016;375:91-2.

Mangano DT. Multicenter Study of Perioperative Ischemia Research
Group. Aspirin and mortality from coronary bypass surgery. N Engl ]
Med 2002;347:1309-17.

Dacey LJ, Munoz JJ, Johnson ER, et al. Effect of preoperative aspirin
use on mortality in coronary artery bypass grafting patients. Ann Thorac
Surg 2000;70:1986-90.

Bybee KA, Powell BD, Valeti U, et al. Preoperative aspirin therapy is
associated with improved postoperative outcomes in patients undergo-
ing coronary artery bypass grafting. Circulation 2005;112:1286-92.


http://refhub.elsevier.com/S0828-282X(17)31221-7/sref19
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref19
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref20
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref20
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref20
https://clinicaltrials.gov/ct2/show/study/NCT01813435
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref22
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref22
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref22
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref22
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref22
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref23
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref23
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref23
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref23
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref23
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref24
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref24
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref24
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref25
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref25
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref25
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref26
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref26
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref26
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref26
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref27
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref27
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref27
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref27
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref28
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref28
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref28
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref29
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref29
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref29
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref29
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref30
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref30
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref30
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref30
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref31
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref31
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref31
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref32
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref32
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref32
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref32
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref32
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref32
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref33
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref33
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref33
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref33
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref33
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref34
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref34
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref34
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref34
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref35
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref35
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref35
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref35
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref36
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref37
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref37
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref37
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref38
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref38
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref38
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref39
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref39
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref39
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref39
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref40
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref40
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref40
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref40
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref41
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref41
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref41
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref42
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref42
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref42
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref43
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref43
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref44
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref44
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref44
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref45
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref45
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref45
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref46
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref46
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref46
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref46
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref47
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref47
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref48
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref48
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref48
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref49
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref49
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref49
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref50
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref50
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref50

Mehta et al.
2018 Update of the CCS/CAIC Antiplatelet Guidelines

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Hansson EC, Jideus L, Aberg B, et al. Coronary artery bypass grafting-
related bleeding complications in patients treated with ticagrelor or
clopidogrel: a nationwide study. Eur Heart ] 2016;37:189-97.

Held C, Asenblad N, Bassand JP, et al. Ticagrelor versus clopidogrel in
patients with acute coronary syndromes undergoing coronary artery
bypass surgery: results from the PLATO (Platelet Inhibition and Patient
Qutcomes) trial. ] Am Coll Cardiol 2011;57:672-84.

Biancari F, Airaksinen KE, Lip GY. Benefits and risks of using clopi-
dogrel before coronary artery bypass surgery: systematic review and
meta-analysis of randomized trials and observational studies. J Thorac

Cardiovasc Surg 2012;143:665-675.¢4.

Gherli R, Mariscalco G, Dalen M, et al. Safety of preoperative use of
ticagrelor with or without aspirin compared with aspirin alone in pa-
tients with acute coronary syndromes undergoing coronary artery bypass

grafting. JAMA Cardiol 2016;1:921-8.

Mehta RH, Roe MT, Mulgund J, et al. Acute clopidogrel use and
outcomes in patients with non-ST-segment elevation acute coronary
syndromes undergoing coronary artery bypass surgery. ] Am Coll Car-
diol 2006;48:281-6.

Fox KA, Mehta SR, Peters R, et al. Benefits and risks of the combi-
nation of clopidogrel and aspirin in patients undergoing surgical
revascularization for non-ST-elevation acute coronary syndrome: the
Clopidogrel in Unstable angina to prevent Recurrent ischemic Events

(CURE) trial. Circulation 2004;110:1202-8.

Smith PK, Goodnough LT, Levy JH, et al. Mortality benefit with
prasugrel in the TRITON-TIMI 38 coronary artery bypass grafting
cohort: risk-adjusted retrospective data analysis. ] Am Coll Cardiol
2012;60:388-96.

Alexopoulos D, Xanthopoulou I, Deftereos S, et al. In-hospital
switching of oral P2Y12 inhibitor treatment in patients with acute
coronary syndrome undergoing percutancous coronary intervention:
prevalence, predictors and short-term outcome. Am Heart ] 2014;167:
68-76.¢2.

Clemmensen P, Grieco N, Ince H, et al. MULTInational non-
interventional study of patients with ST-segment elevation myocardial
infarction treated with PRimary Angioplasty and Concomitant use of
upstream antiplatelet therapy with prasugrel or clopidogrel—the Euro-
pean MULTIPRAC Registry. Eur Heart ] Acute Cardiovasc Care
2015;4:220-9.

Bagai A, Peterson ED, Honeycutt E, et al. In-hospital switching be-
tween adenosine diphosphate receptor inhibitors in patients with acute
myocardial infarction treated with percutaneous coronary intervention:
Insights into contemporary practice from the TRANSLATE-ACS study.
Eur Heart ] Acute Cardiovasc Care 2015;4:499-508.

De Luca L, Leonardi S, Cavallini C, et al. Contemporary antith-
rombotic strategies in patients with acute coronary syndrome admitted
to cardiac care units in Italy: the EYESHOT Study. Eur Heart ] Acute
Cardiovasc Care 2015;4:441-52.

Bagai A, Wang Y, Wang TY, et al. In-hospital switching between clo-
pidogrel and prasugrel among patients with acute myocardial infarction
treated with percutaneous coronary intervention: insights into
contemporary practice from the national cardiovascular data registry.
Circ Cardiovasc Interv 2014;7:585-93.

De Luca G, Verdoia M, Schaffer A, et al. Switching from high-dose
clopidogrel to prasugrel in ACS patients undergoing PCI: a single-
center experience. ] Thromb Thrombolysis 2014;38:388-94.

Loh JP, Pendyala LK, Kitabata H, et al. Safety of reloading prasugrel in

addition to clopidogrel loading in patients with acute coronary

65.

60.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

231

syndrome undergoing percutaneous coronary intervention. Am ] Car-
diol 2013;111:841-5.

Almendro-Delia M, Blanco Ponce E, Gomez-Dominguez R, et al.
Safety and efficacy of in-hospital clopidogrel-to-prasugrel switching in
patients with acute coronary syndrome. An analysis from the ‘real

world’. ] Thromb Thrombolysis 2015;39:499-507.

Pourdjabbar A, Hibbert B, Chong AY, et al. A randomised study for
optimising crossover from ticagrelor to clopidogrel in patients with acute
coronary syndrome. The CAPITAL OPTI-CROSS Study. Thromb
Haemost 2017;117:303-10.

Rollini F, Franchi F, Angiolillo DJ. Switching P2Y12-receptor in-
hibitors in patients with coronary artery disease. Nat Rev Cardiol
2016;13:11-27.

Wallentin L, Becker RC, Budaj A, et al. Ticagrelor versus clopidogrel in
patients with acute coronary syndromes. N Engl ] Med 2009;361:
1045-57.

Caiazzo G, De Rosa S, Torella D, et al. Administration of a loading dose
has no additive effect on platelet aggregation during the switch from
ongoing clopidogrel treatment to ticagrelor in patients with acute cor-
onary syndrome. Circ Cardiovasc Interv 2014;7:104-12.

Lhermusier T, Voisin S, Murat G, et al. Switching patients from clo-
pidogrel to novel P2Y12 receptor inhibitors in acute coronary syn-
drome: comparative effects of prasugrel and ticagrelor on platelet

reactivity. Int J Cardiol 2014;174:874-6.

Wiviott SD, Braunwald E, McCabe CH, et al. Prasugrel versus clopi-
dogrel in patients with acute coronary syndromes. N Engl ] Med
2007;357:2001-15.

Angiolillo DJ, Saucedo JF, Deraad R, et al. Increased platelet inhibition
after switching from maintenance clopidogrel to prasugrel in patients
with acute coronary syndromes: results of the SWAP (SWitching Anti
Platelet) study. ] Am Coll Cardiol 2010;56:1017-23.

Payne CD, Li YG, Brandt JT, et al. Switching directly to prasugrel from
clopidogrel results in greater inhibition of platelet aggregation in aspirin-
treated subjects. Platelets 2008;19:275-81.

Diodati JG, Saucedo JF, French JK, et al. Effect on platelet reactivity
from a prasugrel loading dose after a clopidogrel loading dose compared
with a prasugrel loading dose alone: Transferring From Clopidogrel
Loading Dose to Prasugrel Loading Dose in Acute Coronary Syndrome
Patients (TRIPLET): a randomized controlled trial. Circ Cardiovasc
Interv 2013;6:567-74.

Lhermusier T, Lipinski MJ, Drenning D, et al. Switching patients from
clopidogrel to prasugrel in acute coronary syndrome: impact of the
clopidogrel loading dose on platelet reactivity. J Interv Cardiol 2014;27:
365-72.

Raber L, Klingenberg R, Heg D, et al. Safety of prasugrel loading doses
in patients pre-loaded with clopidogrel in the setting of primary
percutaneous coronary intervention: results of a nonrandomized

observational study. JACC Cardiovasc Interv 2015;8:1064-74.

Franchi F, Faz GT, Rollini F, et al. Pharmacodynamic effects of
switching from prasugrel to ticagrelor: results of the prospective, ran-

domized SWAP-3 study. JACC Cardiovasc Interv 2016;9:1089-98.

Angiolillo DJ, Curzen N, Gurbel P, et al. Pharmacodynamic evaluation
of switching from ticagrelor to prasugrel in patients with stable coronary
artery disease: results of the SWAP-2 study (Switching And Platelet-2).
J Am Coll Cardiol 2014;63:1500-9.

Cuisset T, Deharo P, Quilici J, et al. Benefit of switching dual anti-
platelet therapy after acute coronary syndrome: the TOPIC (timing of


http://refhub.elsevier.com/S0828-282X(17)31221-7/sref51
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref51
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref51
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref52
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref52
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref52
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref52
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref53
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref53
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref53
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref53
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref54
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref54
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref54
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref54
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref55
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref55
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref55
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref55
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref56
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref56
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref56
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref56
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref56
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref57
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref57
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref57
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref57
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref58
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref58
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref58
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref58
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref58
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref59
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref60
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref60
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref60
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref60
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref60
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref61
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref61
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref61
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref61
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref62
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref62
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref62
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref62
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref62
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref63
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref63
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref63
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref64
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref64
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref64
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref64
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref65
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref65
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref65
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref65
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref66
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref66
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref66
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref66
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref67
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref67
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref67
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref68
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref68
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref68
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref69
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref69
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref69
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref69
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref70
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref70
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref70
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref70
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref71
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref71
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref71
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref72
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref72
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref72
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref72
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref73
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref73
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref73
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref74
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref74
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref74
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref74
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref74
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref74
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref75
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref75
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref75
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref75
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref76
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref76
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref76
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref76
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref77
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref77
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref77
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref78
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref78
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref78
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref78
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref79
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref79

232

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

platelet inhibition after acute coronary syndrome) randomized study.

Eur Heart ] 2017;38:3070-8.

Gurbel PA, Bliden KP, Buder K, et al. Response to ticagrelor in clo-
pidogrel nonresponders and responders and effect of switching therapies:
the RESPOND study. Circulation 2010;121:1188-99.

Sibbing D, Aradi D, Jacobshagen C, et al. Guided de-escalation of
antiplatelet treatment in patients with acute coronary syndrome un-
dergoing percutaneous coronary intervention (TROPICAL-ACS): a
randomised, open-label, multicentre trial. Lancet 2017;390:1747-57.

Kralev S, Schneider K, Lang S, Suselbeck T, Borggrefe M. Incidence
and severity of coronary artery disease in patients with atrial fibrillation
undergoing first-time coronary angiography. PLoS One 2011;6:¢24964.

Schmitt J, Duray G, Gersh BJ, Hohnloser SH. Atrial fibrillation in acute
myocardial infarction: a systematic review of the incidence, clinical
features and prognostic implications. Eur Heart ] 2009;30:1038-45.

Mehta SR, Yusuf S. Clopidogrel in Unstable angina to prevent Recur-
rent Events Study Investigators. The Clopidogrel in Unstable angina to
prevent Recurrent Events (CURE) trial programme; rationale, design
and baseline characteristics including a meta-analysis of the effects of
thienopyridines in vascular disease. Eur Heart ] 2000;21:2033-41.

Chen ZM, Jiang LX, Chen YP, et al. Addition of clopidogrel to aspirin
in 45,852 patients with acute myocardial infarction: randomised

placebo-controlled trial. Lancet 2005;366:1607-21.

Hart RG, Pearce LA, Aguilar MI. Meta-analysis: antithrombotic therapy
to prevent stroke in patients who have nonvalvular atrial fibrillation.

Ann Intern Med 2007;146:857-67.

ACTIVE Writing Group of the ACTIVE Investigators, Connolly S,
Pogue J, et al. Clopidogrel plus aspirin versus oral anticoagulation for
atrial fibrillation in the Atrial fibrillation Clopidogrel Trial with Irbe-
sartan for prevention of Vascular Events (ACTIVE W): a randomised
controlled trial. Lancet 2006;367:1903-12.

Ruff CT, Giugliano RP, Braunwald E, et al. Comparison of the efficacy
and safety of new oral anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials. Lancet 2014;383:
955-62.

Verma A, Cairns JA, Mitchell LB, et al. 2014 Focused update of the
Canadian Cardiovascular Society Guidelines for the management of

atrial fibrillation. Can J Cardiol 2014;30:1114-30.

Macle L, Cairns J, Leblanc K, et al. 2016 Focused Update of the Ca-
nadian Cardiovascular Society Guidelines for the management of atrial

fibrillation. Can ] Cardiol 2016;32:1170-85.

Hylek EM, Held C, Alexander JH, et al. Major bleeding in patients
with atrial fibrillation receiving apixaban or warfarin: the ARISTOTLE
trial (Apixaban for Reduction in Stroke and Other Thromboembolic
Events in Atrial Fibrillation): predictors, characteristics, and clinical

outcomes. ] Am Coll Cardiol 2014;63:2141-7.

Dans AL, Connolly SJ, Wallentin L, et al. Concomitant use of anti-
platelet therapy with dabigatran or warfarin in the Randomized Evalu-
ation of Long-Term Anticoagulation Therapy (RE-LY) trial. Circulation
2013;127:634-40.

Xu H, Ruff CT, Giugliano RP, et al. Concomitant use of single anti-
platelet therapy with edoxaban or warfarin in patients with atrial
fibrillation: analysis from the ENGAGE AF-TIMI48 trial. ] Am Heart
Assoc 2016;5:e002587.

Goodman SG, Wojdyla DM, Piccini JP, et al. Factors associated with
major bleeding events: insights from the ROCKET AF trial (rivaroxaban
once-daily oral direct factor Xa inhibition compared with vitamin K

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Canadian Journal of Cardiology
Volume 34 2018

antagonism for prevention of stroke and embolism trial in atrial fibril-

lation). J Am Coll Cardiol 2014;63:891-900.

Hansen ML, Sorensen R, Clausen MT, et al. Risk of bleeding with
single, dual, or triple therapy with warfarin, aspirin, and clopidogrel in
patients with atrial fibrillation. Arch Intern Med 2010;170:1433-41.

D’Ascenzo F, Taha S, Moretti C, et al. Meta-analysis of randomized
controlled trials and adjusted observational results of use of clopidogrel,
aspirin, and oral anticoagulants in patients undergoing percutaneous
coronary intervention. Am J Cardiol 2015;115:1185-93.

Dewilde WJ, Oirbans T, Verheugt FW, et al. Use of clopidogrel with or
without aspirin in patients taking oral anticoagulant therapy and un-
dergoing percutancous coronary intervention: an open-label, rando-
mised, controlled trial. Lancet 2013;381:1107-15.

Fiedler KA, Maeng M, Mehilli ], et al. Duration of triple therapy in
patients requiring oral anticoagulation after drug-eluting stent implan-

tation: the ISAR-TRIPLE trial. ] Am Coll Cardiol 2015;65:1619-29.

Gibson CM, Mehran R, Bode C, et al. Prevention of bleeding in pa-
tients with atrial fibrillation undergoing PCI. N Engl ] Med 2016;375:
2423-34.

Gibson CM, Pinto DS, Chi G, et al. Recurrent hospitalization among
patients with atrial fibrillation undergoing intracoronary stenting treated
with 2 treatment strategies of rivaroxaban or a dose-adjusted oral
vitamin K antagonist treatment strategy. Circulation 2017;135:323-33.

Cannon CP, Bhatt DL, Oldgren J, et al. Dual antithrombotic therapy
with dabigatran after PCI in atrial fibrillation. N Engl ] Med 2017;377:
1513-24.

Bourguignon T, Bergoend E, Mirza A, et al. Risk factors for valve-
related complications after mechanical heart valve replacement in 505
patients with long-term follow up. ] Heart Valve Dis 2011;20:673-80.

Edmunds LH Jr. Thrombotic and bleeding complications of prosthetic
heart valves. Ann Thorac Surg 1987;44:430-45.

Eikelboom JW, Connolly SJ, Brueckmann M, et al. Dabigatran versus
warfarin in patients with mechanical heart valves. N Engl J Med

2013;369:1206-14.

Lin SS, Tiong IY, Asher CR, et al. Prediction of thrombus-related
mechanical prosthetic valve dysfunction using transesophageal echo-

cardiography. Am ] Cardiol 2000;86:1097-101.

Laplace G, Lafitte S, Labeque JN, et al. Clinical significance of early
thrombosis after prosthetic mitral valve replacement: a postoperative
monocentric study of 680 patients. ] Am Coll Cardiol 2004;43:
1283-90.

Sundt TM, Zehr KJ, Dearani JA, et al. Is early anticoagulation with
warfarin necessary after bioprosthetic aortic valve replacement? ] Thorac

Cardiovasc Surg 2005;129:1024-31.

Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC focused
update of the 2014 AHA/ACC guideline for the management of pa-
tients with valvular heart disease: a report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice

Guidelines. ] Am Coll Cardiol 2017;70:252-89.

Gilard M, Blanchard D, Helft G, et al. Antiplatelet therapy in patients
with anticoagulants undergoing percutaneous coronary stenting (from
STENTIng and oral antiCOagulants [STENTICO]). Am ] Cardiol
2009;104:338-42.

Karjalainen PP, Porela P, Ylitalo A, et al. Safety and efficacy of com-
bined antiplatelet-warfarin therapy after coronary stenting. Eur Heart |

2007;28:726-32.


http://refhub.elsevier.com/S0828-282X(17)31221-7/sref79
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref79
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref80
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref80
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref80
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref81
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref81
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref81
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref81
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref82
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref82
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref82
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref83
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref83
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref83
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref84
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref84
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref84
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref84
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref84
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref85
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref85
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref85
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref86
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref86
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref86
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref87
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref87
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref87
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref87
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref87
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref88
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref88
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref88
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref88
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref89
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref89
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref89
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref90
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref90
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref90
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref91
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref91
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref91
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref91
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref91
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref92
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref92
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref92
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref92
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref93
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref93
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref93
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref93
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref94
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref94
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref94
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref94
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref94
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref95
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref95
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref95
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref96
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref96
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref96
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref96
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref97
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref97
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref97
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref97
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref98
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref98
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref98
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref99
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref99
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref99
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref100
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref100
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref100
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref100
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref101
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref101
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref101
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref102
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref102
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref102
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref103
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref103
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref104
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref104
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref104
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref105
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref105
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref105
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref106
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref106
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref106
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref106
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref107
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref107
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref107
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref108
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref108
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref108
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref108
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref108
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref109
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref109
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref109
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref109
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref110
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref110
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref110

Mehta et al.
2018 Update of the CCS/CAIC Antiplatelet Guidelines

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

122.

123.

124.

125.

Rubboli A, Colletta M, Valencia J, et al. Periprocedural management
and in-hospital outcome of patients with indication for oral anti-
coagulation undergoing coronary artery stenting. ] Interv Cardiol

2009;22:390-7.

Rubboli A, Sciahbasi A, Briguori C, et al. In-hospital management and
outcome of patients on warfarin undergoing coronary stent implanta-
tion: results of the multicenter, prospective WARfarin and coronary

STENTing (WAR-STENT) registry. ] Invasive Cardiol 2013;25:170-6.

Sambola A, Ferreira-Gonzalez I, Angel ], et al. Therapeutic strategies
after coronary stenting in chronically anticoagulated patients: the

MUSICA study. Heart 2009;95:1483-8.

Sarafoff N, Martischnig A, Wealer J, et al. Triple therapy with aspirin,
prasugrel, and vitamin K antagonists in patients with drug-eluting stent
implantation and an indication for oral anticoagulation. ] Am Coll

Cardiol 2013;61:2060-6.
Sarafoff N, Ndrepepa G, Mehilli J, et al. Aspirin and clopidogrel with or

without phenprocoumon after drug eluting coronary stent placement in
patients on chronic oral anticoagulation. ] Intern Med 2008;264:

472-80.

Uchida Y, Mori F, Ogawa H, Takagi A, Hagiwara N. Impact of anti-
coagulant therapy with dual antiplatelet therapy on prognosis after
treatment with drug-eluting coronary stents. ] Cardiol 2010;55:362-9.

Adams DH, Popma JJ, Reardon MJ, et al. Transcatheter aortic-valve
replacement with a self-expanding prosthesis. N Engl ] Med
2014;370:1790-8.

Leon MB, Smith CR, Mack M, et al. Transcatheter aortic-valve im-
plantation for aortic stenosis in patients who cannot undergo surgery.

N Engl ] Med 2010;363:1597-607.

Leon MB, Smith CR, Mack M], et al. Transcatheter or surgical aortic-
valve replacement in intermediate-risk patients. N Engl J Med

2016;374:1609-20.

Kearon C. Natural history of venous thromboembolism. Circulation
2003;107:122-30.

. Hull R, Delmore T, Genton E, et al. Warfarin sodium versus low-dose

heparin in the long-term treatment of venous thrombosis. N Engl ]

Med 1979;301:855-8.

Nielsen HK, Husted SE, Krusell LR, et al. Anticoagulant therapy in
deep venous thrombosis. A randomized controlled study. Thromb Res

1994;73:215-26.

Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy for VTE
disease: CHEST guideline and expert panel report. Chest 2016;149:
315-52.

Delewi R, Zijlstra F, Piek JJ. Left ventricular thrombus formation after
acute myocardial infarction. Heart 2012;98:1743-9.

Solheim S, Seljeflot I, Lunde K, et al. Frequency of left ventricular
thrombus in patients with anterior wall acute myocardial infarction
treated with percutaneous coronary intervention and dual antiplatelet

therapy. Am J Cardiol 2010;106:1197-200.

233

126. O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA
guideline for the management of ST-elevation myocardial infarction: a
report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines. Circulation
2013;127:e362-425.

127. Nikolsky E, Mehran R, Dangas GD, et al. Outcomes of patients treated
with triple antithrombotic therapy after primary percutaneous coronary
intervention for ST-elevation myocardial infarction (from the Harmo-
nizing Outcomes With Revascularization and Stents in Acute
Myocardial Infarction [HORIZONS-AMI] trial). Am ] Cardiol
2012;109:831-8.

128. Udell JA, Wang JT, Gladstone DJ, Tu JV. Anticoagulation after
anterior myocardial infarction and the risk of stroke. PLoS One 2010;5:
e12150.

129. Le May MR, Acharya S, Wells GA, et al. Prophylactic warfarin therapy
after primary percutaneous coronary intervention for anterior ST-
segment elevation myocardial infarction. JACC Cardiovasc Interv

2015;8:155-62.

130. Shavadia JS, Youngson E, Bainey KR, Bakal J, Welsh RC. Outcomes
and prognostic impact of prophylactic oral anticoagulation in anterior
ST-segment elevation myocardial infarction patients with left ventric-
ular dysfunction. ] Am Heart Assoc 2017;6:¢006054.

Appendix

Members of the Secondary Panel that contributed to
this work are as follows:

Paul W. Armstrong, MD, Canadian VIGOUR Centre,
Department of Medicine (Cardiology), University of Alberta,
Edmonton, Alberta, Canada; Akshay Bagai, MD, MHS, St.
Michael’s Hospital, University of Toronto, Toronto, Ontario,
Canada; Claudia Bucci, PharmD, Sunnybrook Health Sci-
ences Centre, University of Toronto, Toronto, Ontario,
Canada; Jean-Pierre Déry, MD, Quebec Heart and Lung
Institute, Quebec, Canada; Jean G. Diodati, MD, Hopital du
Sacré-Coeur Montréal, Université de Montréal, Montréal,
Québec, Canada; Jocelyn Dupuis, MD, PhD, Université de
Montréal, Institut de Cardiologie de Montréal, Montréal,
Québec, Canada; David Fitchett, MD, St. Michael’s Hospital,
University of Toronto, Toronto, Ontario, Canada; Michael P.
Love, MB, ChB, MRCP, MD, Queen Elizabeth II Health
Sciences Centre, Dalhousie University, Halifax, Nova Scotia,
Canada; and Robert Welsh, MD, Mazankowski Alberta Heart
Institute, University of Alberta, Edmonton, Alberta, Canada.

Supplementary Material
To access the supplementary material accompanying this
article, visit the online version of the Canadian journal of

Cardiology at www.onlinecjc.ca and at https://doi.org/10.
1016/j.¢jca.2017.12.012.


http://refhub.elsevier.com/S0828-282X(17)31221-7/sref111
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref111
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref111
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref111
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref112
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref112
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref112
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref112
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref113
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref113
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref113
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref114
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref114
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref114
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref114
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref115
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref115
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref115
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref115
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref116
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref116
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref116
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref117
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref117
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref117
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref118
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref118
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref118
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref119
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref119
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref119
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref120
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref120
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref121
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref121
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref121
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref122
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref122
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref122
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref123
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref123
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref123
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref124
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref124
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref125
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref125
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref125
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref125
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref126
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref126
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref126
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref126
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref126
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref127
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref127
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref127
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref127
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref127
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref127
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref128
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref128
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref128
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref129
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref129
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref129
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref129
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref130
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref130
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref130
http://refhub.elsevier.com/S0828-282X(17)31221-7/sref130
http://www.onlinecjc.ca
https://doi.org/10.1016/j.cjca.2017.12.012
https://doi.org/10.1016/j.cjca.2017.12.012

	2018 Canadian Cardiovascular Society/Canadian Association of Interventional Cardiology Focused Update of the Guidelines for ...
	Scope of the 2018 Antiplatelet Therapy Guideline Update
	Development of the Guidelines
	1. Duration of DAPT in Patients Who Undergo PCI
	1.1. Duration of DAPT in patients treated with PCI for ACS
	1.2. Duration of DAPT for patients treated with PCI in non-ACS settings
	1.2.1. Shortened-duration DAPT
	1.2.2. Extended duration of DAPT after PCI for a non-ACS indication

	1.3. Risk scores to inform DAPT duration after PCI
	1.4. Interrupting DAPT for noncardiac surgery
	1.5. Elective or semiurgent CABG surgery after ACS

	2. Switching Therapy
	2.1. Intensification strategies
	2.1.1. Switching from clopidogrel to ticagrelor
	2.1.2. Switching from clopidogrel to prasugrel

	2.2. Switching between prasugrel and ticagrelor
	2.2.1. Switching from prasugrel to ticagrelor
	2.2.2. Switching from ticagrelor to prasugrel

	2.3. De-escalation strategies
	2.3.1. Switching from ticagrelor to clopidogrel
	2.3.2. Switching from prasugrel to clopidogrel


	3. Patients With AF Who Undergo PCI
	4. Other Reasons for Anticoagulation
	4.1. Prosthetic heart valves
	4.2. Venous thromboembolic disease
	4.3. LVT formation after MI

	Acknowledgements
	References
	Appendix
	Supplementary Material


