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Preamble

Incorporation of new study results, medicationgj@vices that merit modification of existing cliaigractice
guideline recommendations, or the addition of negommendations, is critical to ensuring that guneel
reflect current knowledge, available treatmentansj and optimum medical care. To keep pace wibhving
evidence, the American College of Cardiology (AG®@)krican Heart Association (AHA) Task Force on
Clinical Practice Guidelines (“Task Force”) hasuisd this focused update to revise existing guidelin
recommendations on the basis of recently publistedly data. This update has been subject to rigprou
multilevel review and approval, similar to the fgliidelines. For specific focused update critend additional
methodological details, please see the ACC/AHA gliné methodology manual (1).

Modernization—Processebave evolved over time in response to publishedrtefrom the Institute of
Medicine (2,3) and ACC/AHA mandates (4-7), leadiogdoption of a “knowledge byte” format. This pess
entails delineation of a recommendation addressisecific clinical question, followed by concisett(ideally
<500 words) and hyperlinked to supportive evidefites approach better accommodates time constramts
busy clinicians, facilitates easier access to renendations via electronic search engines and etl@ving
technology, and supports the evolution of guidaliae “living documents” that can be dynamicallyated as

needed.

Class of Recommendation and Level of EvidenceFhe Class of Recommendation (COR) and Level of
Evidence (LOE) are derived independently of eableroaccording to established criteria. The CORcisigis
the strength of recommendation, encompassing thmaed magnitude and certainty of benefit of aichl
action in proportion to risk. The LOE rates thelgyaf scientific evidence supporting the intertien on the
basis of the type, quantity, and consistency dd ftaim clinical trials and other sources (Table 1).
Recommendations in this focused update reflechére2015 COR/LOE system, in which LOE B and C are

subcategorized for the purpose of increased graty(a,7,8).

Relationships With Industry and Other Entities—The ACC and AHA exclusively sponsor the work of
guideline writing committees (GWCs) without commarsupport, and members volunteer time for this
activity. Selected organizations and professioneleties with related interests and expertiserariéed to
participate as partners or collaborators. The Taske makes every effort to avoid actual, potential
perceived conflicts of interest that might arisetigh relationships with industry or other entitigsvl). All
GWC members and reviewers are required to fullgldse current industry relationships or personi@rests,

beginning 12 months before initiation of the writieffort. Management of RWI involves selecting &ahaed

4
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GWC and requires that both the chair and a majofitg\WC members have no relevant RWI (see Appehdix
for the definition ofrelevancé. GWC members are restricted with regard to wgitdn voting on sections to
which RWI apply. Members of the GWC who recusedrtbelves from voting are indicated and specificisact
recusals are noted in Appendixes 1 and 2. In anigifor transparency, GWC members’ comprehensive
disclosure information is available as an Onling@ement kittp://jaccjacc.acc.org/Clinical

Document/DAPT _Author_Relationships_With _Industiiyd aOther_EntitiesComprehensive pdf

Comprehensive disclosure information for the Tasic€ is also available http://www.acc.org/about-

acc/leadership/guidelines-and-documents-task-faxsps The Task Force strives to avoid bias by selecting

experts from a broad array of backgrounds repraggedifferent geographic regions, genders, ethpigit

intellectual perspectives, and scopes of clinictiviies.

Intended Use—Guidelines provide recommendations applicable teepts with or at risk of developing
cardiovascular disease. The focus is on medicatipeain the United States, but guidelines deveddpe
collaboration with other organizations may haveaater target. Although guidelines may be usedfturin
regulatory or payer decisions, the intent is torionp quality of care and align with patients’ irgsts. The
guidelines are reviewed annually by the Task Faratare official policy of the ACC and AHA. Eachidgline

is considered current unless and until it is updiatevised, or superseded by a published addendum.

Related Issues—For additional information pertaining to the metblmdyy for grading evidence, assessment of
benefit and harm, shared decision making betwespakient and clinician, structure of evidencedalznd
summaries, standardized terminology for articugaticommendations, organizational involvement, peer
review, and policies regarding periodic assessmedtupdating of guideline documents, we encouregears

to consult the ACC/AHA guideline methodology man(i3l

Jonathan L. Halperin, MD, FACC, FAHA
Chair, ACC/AHA Task Force on Clinical Practice Gelities
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Table 1. Applying Class of Recommendation and Levelf Evidence to Clinical Strategies, Interventions,
Treatments, or Diagnostic Testing in Patient Care{Updated August 2015)

CLASS (STRENGTH) OF RECOMMENDATION LEVEL (QUALITY) OF EVIDENCE}

CLASS | (STRONG) Benefit >>> Risk LEVELA

- e -

LEVEL B-NR (Nonrandomized)

Suggested phrases for writing recommendations:
= |s reasonable
= (an be useful/effective/beneficial
= Comparative-Effectiveness Phrasest:
o Treatment/strategy A is probably recommended/indicated in
preference to treatment B (Limited Data)
o |tis reasonable to choose treatment A
over treatment B

CLASS IIb (WEAK) Benefit > Risk

CLASS III: No Benefit (MODERATE) Benefit = Risk

(Generally, LOE A or B use only)

CLASS III: Harm (STRONG) Risk > Benefit

COR and LOE are determined independently (any COR may be paired with any LOE).

A recommendation with LOE C does not imply that the recommendation is weak. Many
important clinical questions addressed in guidelines do not lend themselves to clinical
trials. Although RCTs are unavailable, there may be a very clear clinical consensus that
a particular test or therapy is useful or effective.

*The outcome or result of the intervention should be specified (an improved clinical
outcome or increased diagnostic accuracy or incremental prognostic information).

1 For comparative-effectiveness recommendations (COR | and lla; LOE A and B only),
studies that support the use of comparator verbs should involve direct comparisons
of the treatments or strategies being evaluated.

3 The method of assessing quality is evolving, including the application of standardized,
widely used, and preferably validated evidence grading tools; and for systematic reviews,
the incorporation of an Evidence Review Committee.

COR indicates Class of Recommendation; EO, expert opinion; LD, limited data; LOE, Level
of Evidence; NR, nonrandomized; R, randomized; and RCT, randomized controlled trial.
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1. Introduction

The scope of this focused update is limited to eslting recommendations on duration of dual anéjgtt
therapy (DAPT) (aspirin plus a P2¥nhibitor) in patients with coronary artery dised€AD).
Recommendations considered are those in 6 guidelip®@11 ACCF/AHA/SCAI Guideline for Percutaneous
Coronary Intervention” (9), “2011 ACCF/AHA Guideérfor Coronary Artery Bypass Graft Surgery” (10),
“2012 ACCF/AHA/ACP/AATS/PCNA/SCAI/STS Guideline fdne Diagnosis and Management of Patients
With Stable Ischemic Heart Disease” (11,12), “20C3C/AHA Guideline for the Management of ST-
Elevation Myocardial Infarction” (13), “2014 ACC/AXGuideline for NorST-Elevation Acute Coronary
Syndromes” (14), and “2014 ACC/AHA Guideline oniBperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Svrd#b).

The impetus for this focused update review istlitliss (16-27) of patients treated with coronaenst
implantation (predominantly with dregjuting stents [DES]) assessing shorter-duratidorayer-duration
DAPT, as well as a large, randomized controlleal (iRCT) of patients 1 to 3 years after myocarilifdrction
(MI) assessing the efficacy of DAPT compared wihidn monotherapy (28). These studies were pubtish
after the formulation of recommendations for duratf DAPT in prior guidelines. The specific marelaf the
present writing group is to evaluate, update, haiz® and, when possible, simplify recommendatmms
duration of DAPT.

Although there are several potential combinatidrentiplatelet therapy, the term and acrorydPT
has been used to specifically refer to combinagiatiplatelet therapy with aspirin and a R2¥eceptor inhibitor
(clopidogrel, prasugrel, or ticagrelor) and will bged similarly in this focused update. Recommeadsain this
focused update on duration of DAPT, aspirin dogmgatients treated with DAPT, and timing of eleeti
noncardiac surgery in patients treated with permdaas coronary intervention (PCI) and DAPT supexgeibr
corresponding recommendations in the 6 relevamtgiines. These recommendations for duration of DAPT
apply to newer-generation stents and, in genendi,to those not treated with oral anticoagulaetaipy. For
the purposes of this focused update, patientsamtistory of acute coronary syndrome (ACS) >1 ymaor
who have since remained free of recurrent ACS ansidered to have transitioned to stable ischerécth
disease (SIHD) and are addressed in the secti@iHiD. Issues and recommendations with regard to,2Y
inhibitor “pretreatment,” “preloading,” and loadiage beyond the scope of this document but arecaded in
other guidelines (9,14,29).
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This focused update is designed to function both standalone document and to serve as an updéte to
relevant sections on duration of DAPT in the 6iclihpractice guidelines, replacing relevant tégures, and
recommendations. Thus, by necessity, there is sethendancy in different sections of this documafithen
possible, the “knowledge byte” format was usedé@mommendations. In some cases, the complexityi®f t
document required a modification of the knowledgteformat, with several interrelated recommendetio

grouped together, followed by concise associated#250 words of text per recommendation).

1.1. Methodology and Evidence Review
Clinical trials published since the 2011 PCI guiigel(9) and the 2011 coronary artery bypass g&fBG)
guideline (10), published in a peer-reviewed forthabugh December 2015, were reviewed by the Tas&e-
to identify trials and other key data that migheaf guideline recommendations. The informationsidered
important enough to prompt updated recommendaisineluded in evidence tables in tBaline Data
Supplement

In accord with recommendations by the Institutdeflicine (2,3) and the ACC/AHA Task Force
Methodology Summit (1,6), 3 critical (PICOTS-forrreat); population, intervention, comparison, outcpme
timing, setting) questions were developed to addites critical questions related to duration of DAPhese 3
critical questions were the basis of a formal sysiic review and evaluation of the relevant studiady an
Evidence Review Committee (ERC) (30). Concurreihhis process, writing group members evaluatedyst
data relevant to the numerous current recommendaiiothe 6 guidelines, including topics not codeirethe 3
critical questions (e.g., DAPT after CABG). Thedimgs of the ERC and the writing group members were
formally presented and discussed, and then motditaito existing recommendations were considered.
Recommendations that are based on a body of evddbatincludes a systematic review conducted &ERC
are denoted by the superscript SR (e.g., LOE B)RSee the ERC systematic review report, “DuratibBual
Antiplatelet Therapy: A Systematic Review for th# 8 Guideline Update,” for the complete evidencéens
report (30).

1.2. Organization of the Writing Group

Recommendations on duration of DAPT are curremityuided in 6 clinical practice guidelines, whicle ar
interrelated and overlapping because they addnesmdnagement of patients with CAD. Therefore witiing
group consisted of the chairs/vice chairs and/anbras of all 6 guidelines, representing the fifls
cardiovascular medicine, interventional cardiologprdiac surgery, internal medicine, and cardiowiasc

anesthesia, as well as expertise in trial desigihstatistical analysis.

1.3. Review and Approval

This focused update was reviewed by the writing rodtitee members from the 6 guidelines; by 5 official
8
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reviewers from the ACC and AHA; 2 reviewer eachrirthe American Association for Thoracic Surgery,
American College of Emergency Physicians, Ameriganiety of Anesthesiologists, Preventive Cardiouksc
Nurses Association, Society for Cardiovascular Aggaphy and Interventions, Society of Cardiovascula
Anesthesiologists, and the Society of Thoracic 8oing; and by 23 additional content reviewers. Resis’
RWI information is published in this document (Apgé 2).

This document was approved for publication by tbeegning bodies of the ACC and the AHA and was
endorsed by the American Association for Thoracig&ry, American Society of Anesthesiologists, Braive
Cardiovascular Nurses Association, Society for @aascular Angiography and Interventions, Socidty o

Cardiovascular Anesthesiologists, and the Sociefhoracic Surgeons.
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2. Critical Questions and Systematic Review Findirng

2.1. Critical Questions on Duration of DAPT

The 3 critical (PICOTS-formatted) questions on DAdRFation are listed in Table 2. Most contemporary
studies of DAPT have compared either shorter @nwonths) (17-21) or longer (18 to 48 months) (2&8)
duration of therapy with 12 months of DAPT, whishttie recommended or minimal duration of therapy fo
most patients in ACC/AHA (9,13,14) and Europeani&gmf Cardiology (31-33) guidelines published
between 2011 and 2014. Recommendations based findhmgs from the critical question—focused system

reviews are provided in Sections 4 to 8 of the gmedocument.

Table 2. Critical (PICOTS-Formatted) Questions on APT Duration

Q1: In patients treated with newer (non-first) generaDES for (1) SIHD or (2) ACS, compared with 12mths
of DAPT, is 3—6 months of DAPT as effective in peating stent thrombosis, preventing MACE and/ouniug
bleeding complications?

Q2: In patients treated with newer (non-first) generaDES, compared with 12 months of DAPT, does ¢112-
48) months of DAPT result in differences in mottatiate, decreased MACE, decreased stent thromleosisor
increased bleeding?

Q3: In post-MI (NSTEMI or STEMI) patients who are dtally stable and >12 months past their event, does
continued DAPT, compared with aspirin monotherapgult in differences in mortality rate, decreanedfatal Ml,
decreased MACE, and/or increased bleeding

ACS indicates acute coronary syndrome; DAPT, dotipkatelet therapy; DES, drug-eluting stents; MA®fajor adverse
cardiac events; MI, myocardial infarction; NSTEMbn—-ST-elevation myocardial infarction; PICOTS, plagion,
intervention, comparison, outcome, timing, andisgitSIHD, stable ischemic heart disease; and STEWitelevation
myocardial infarction.

2.2. Studies of Shorter-Duration DAPT After Stent mplantation

Five RCTs of patients treated with elective DESlangation have compared shorter-duration (3 to Gths)
DAPT with 12 months of DAPT (17-21) (Data Supplet&n The trials primarily enrolled low-risk (non&s)
patients, with only a small proportion having hageent MI. The main endpoints of these noninfésidrials
were composite ischemic events (or net composiatsy and stent thrombosis. These studies, asawell
several meta-analyses (34-37) and an analysiseblg RC (30), did not find any increased risk of sten
thrombosis with shorter-duration DAPT. A shorteration of DAPT results in fewer bleeding complicais
(30,34-36). Shorter-duration DAPT may be most reabte in patients currently being treated with “eew
generation” (e.g., everolimus- or zotarolimus-@lgjiDES, which are associated with lower stentritivosis
and Ml rates than those of “first-generation” (esirolimus- and paclitaxel-eluting) DES, which aagely, if

ever, used in current clinical practice (16,36,38).

10
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2.3. Studies of Longer-Duration DAPT After Stent Inplantation

Six RCTs, consisting predominantly of patientstedawith elective DES implantation, compared prgiech
DAPT (total therapy duration: 18 to 48 months) witto 12 months of DAPT to determine whether exéeind
therapy reduces late and very late stent thromlaoslgprevents ischemic events associated withsksea
progression and plaque rupture at other nonstesitiesi(16,22-27) (Data Supplement 2). In the Dual
Antiplatelet Therapy study—the largest of thesaldr—patients who had undergone DES implantatiodi, ha
been treated with DAPT for 12 months, and were auitischemic or bleeding events during this peviede
randomized to an additional 18 months of DAPT acagpirin monotherapy (16). Extended DAPT resulied i
0.7% absolute reduction in very late stent thrornth@s2.0% absolute reduction in Ml, a 1.6% absolut
reduction in major adverse cardiac events (MACEJ, @ 0.9% absolute increase in moderate or severe
bleeding. In the subgroup of patients treated eitbrolimus-eluting stents—currently the most comiyposed
stent—extended DAPT resulted in a 0.4% absolutectézh in stent thrombosis, a 1.1% absolute redadti
MI, and a 1.2% absolute increase in moderate/sédleegling (39).

Taken as a whole, studies of longer-duration (‘amgked” or “extended”) DAPT (16,22-27) for an
additional 18 to 36 months after DES found an aliealecrease in late stent thrombosis and ischemic
complications of1% to 2% and an absolute increase in bleeding doatjans 0f~1% (Data Supplements 2
and 3). A weighted risk-benefit analysis by the E&Gtudies of patients treated with DES foundweeieMIs
and 3 fewer stent thromboses but 5 additional nmageds per 1,000 patients treated with prolongd&Dper
year (30).

2.4. Other Studies Relevant to DAPT >1 Year After M
The CHARISMA (Clopidogrel for High AtherothrombotRisk and Ischemic Stabilization, Management, and
Avoidance) trial randomized patients with estaldilatherosclerosis or at high risk of clinical atiselerotic
disease to either DAPT (with clopidogrel) or agpmonotherapy; with DAPT, no significant reductizas
found in ischemic effects at a median follow-u28fmonths, but there was a 0.4% absolute increaseviere
bleeding (40). A post hoc analysis of patients beadn the study with prior Ml found a 1.7% abseldecrease
in the composite endpoint of cardiovascular dedthor stroke events with DAPT, with no benefitthrose
with CAD without prior Ml (40,41).

Patients in the PEGASUS-TIMI 54 (Prevention of Gawdscular Events in Patients with Prior Heart
Attack Using Ticagrelor Compared to Placebo on ekBeound of Aspirin—Thrombolysis In Myocardial
Infarction 54) trial were randomized 1 to 3 yedteraMl with additional high-risk features to eitheAPT
(with ticagrelor 60 mg or 90 mg twice daily) or ¢mied aspirin monotherapy (28). After a mean ofig@shths
of therapy, DAPT, when compared with aspirin moeadipy, resulted in a 1.2% to 1.3% absolute redudtio
the primary composite endpoint of cardiovasculatldeMl, or stroke and a 1.2% to 1.5% absolutegase in
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major bleeding, with no excess in fatal bleedingntiacranial hemorrhage. In subgroup analysisgtieatest
reduction in ischemic events with prolonged DAPTsWwapatients in whom P2Y¥inhibitor therapy either had
not been discontinued or had been discontinued30rdays (absolute reduction in MACE: 1.9% to 2.589).
benefit was seen in patients in whom PR2¥ihibitor therapy had been discontinued >1 yeéoteeenroliment
in the study (42).

In the Dual Antiplatelet Therapy study, the beriegk ratio for prolonged DAPT was more favorable
for those presenting with MI than those with SIHE3), In an analysis of patients with a history tbpMI
enrolled in 6 RCTs of extended/prolonged DAPT, ed&zl DAPT significantly decreased the absoluteafsk
MACE by 1.1% and significantly increased the abohisk of major bleeding by 0.8% (44).

Taken as a whole, trials of prolonged or extenda&D suggest that the benefit/risk ratio of prolathge
DAPT may be more favorable for those with prior Mlth an absolute decrease in ischemic evertd & to
3% at the cost of an absolute increase in bleesliegts 0f=1% over the course of several years of prolonged or
extended therapy (median durations of therapyol®tmonths) (Data Supplements 3 and 4). This appea
biologically plausible because patients with pNtir(usually mediated by plaque rupture) may beraatgr risk
for future plaque rupture than those without phtir(37,40,41).

2.5. Prolonged/Extended DAPT and Mortality Rate

An unexpected finding in the Dual Antiplatelet Ty study (16) was a borderline-significant incees
overall mortality rate (0.5% absolute increasehv@® months of DAPT versus 12 months of DAPT in BES
treated patients, which was due to significantbréased deaths from noncardiovascular causes (most
commonly cancer), with no increase in cardiovasaiiaths, and no significant increase in fatal diteg(45).
Five subsequent meta-analyses (35-37,46,47) reestiic RCTs of studies enrolling patients treatéd w
predominantly newer generation DES, published gddhe presentation of the OPTIDUAL (Optimal Dual
Antiplatelet Therapy) trial, found numerically (88) or statistically (35,37,46) significant incredgisk of all-
cause (though not cardiovascular) death assoacithgrolonged duration of DAPT (Data Supplemenend
4).

In contrast, a meta-analysis that combined stufi@APT duration after stent implantation with
studies of DAPT duration for other indications (48)d an analysis of 6 trials restricted to postpltiients
treated with DAPT (44) found no increase in cardsnular or noncardiovascular mortality rate assediwith
prolonged DAPT (Data Supplement 3). A U.S. Food Rngg Administration drug safety communication,
based on an evaluation of long-term clinical trizflpatients with cardiovascular disease or sttokated with
clopidogrel, concluded that long-term clopidogrebtment did not increase the risk of all-causéidea
cancer-related death (49). The primary analysihheyERC of 11 RCTs (including OPTIDUAL) comparee us

of DAPT for 18 to 48 months with use of DAPT fotd12 months in patients who had received predontiyia
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newer-generation DES and found no statisticallpificant difference in all-cause mortality rate J30
A majority of writing group members believe thealat a whole do not seem to suggest prolonged

DAPT results in increased mortality.

3. Overriding Concepts and Recommendations for DAP&nd Duration
of Therapy

3.1. General Overriding Concepts

Overriding concepts and relevant recommendationB£APT and duration of therapy are summarized iblda
3. Intensification of antiplatelet therapy, witlethddition of a P2 inhibitor to aspirin monotherapy,
necessitates a fundamental tradeoff between démgeashemic risk and increasing bleeding risk 4450-
52). Similarly, longer compared with shorter dusatof DAPT generally results in decreased ischeisicat
the expense of increased bleeding risk (16,24,28630Use of more potent P2¥nhibitors (ticagrelor or
prasugrel) in place of clopidogrel also resultdéereased ischemic risk and increased bleeding58%5).

In general, recommendations for duration of DAPThim present focused update consist of a Class |
recommendation (“should be given”) for a minimunnipe of time (in most cases 6 to 12 months) andas<C
IIb recommendation (“may be considered”) for coutition of DAPT beyond that period of time. Shorter-
duration DAPT can be considered for patients aeloachemic risk with high bleeding risk, whereasger-
duration DAPT may be reasonable for patients didrigschemic risk with lower bleeding risk. These
recommendations do not generally apply to patigatted with oral anticoagulant therapy, who werdueed
from almost all studies of DAPT duration and whe at significantly increased bleeding risk (as aésed in
Section 3.4). Decisions about duration of DAPTl@st made on an individual basis and should iategr
clinical judgment, assessment of the benefit/riglor and patient preference. Aspirin therapy mscat always
continued indefinitely in patients with CAD, anccoenmendations on duration of DAPT should be taken t
mean the recommended duration of PZNhibitor therapy (in addition to aspirin therapkjgure 1

summarizes recommendations for duration of DAPDaling to clinical status.
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Table 3. Overriding Concepts and Updated Recommendians for DAPT and Duration

* Intensification of antiplatelet therapy, with thédition of a P2Y, inhibitor to aspirin monotherapy, as well
as prolongation of DAPT, necessitates a fundaméradéoff between decreasing ischemic risk and
increasing bleeding risk. Decisions about treatmetiit and duration of DAPT require a thoughtful
assessment of the benefit/risk ratio, integratibstady data, and consideration of patient prefegen

* In general, shorter-duration DAPT can be considéme@atients at lower ischemic risk with high klegy
risk, whereas longer-duration DAPT may be reasantdslpatients at higher ischemic risk with lower
bleeding risk.

»  Prior recommendations for duration of DAPT for pats treated with DES were based on data fromt-firs
generation” DES, which are rarely if ever useddrrent clinical practice. Compared with first-gesuswn
stents, newer-generation stents have an improvetygaofile and lower risk of stent thrombosis.
Recommendations in this focused update apply teengeneration stents.

» Updated recommendations for duration of DAPT ang simnilar for patients with NSTE-ACS and STEMI,
as both are part of the spectrum of acute corosyargirome.

* AClass | recommendation (“should be given”) in tindiical settings is made for at least 6-12 merdh
DAPT (depending on the setting), and a Class Itomamendation (“may be reasonable”) is made for
prolonged DAPT beyond this initial 6- to 12-montripd.

* In studies of prolonged DAPT after DES implantatorafter Ml, duration of therapy was limited to
several years (akin to many other studied therapldsis, in patients for whom the benefit/risk oati
seemingly favors prolonged therapy, the true ogtohigation of therapy is unknown.

* Recommendations in the document apply specifi¢aljuration of P2Y, inhibitor therapy in patients with
CAD treated with DAPT. Aspirin therapy should almabvays be continued indefinitely in patients with
CAD.

* Lower daily doses of aspirin, including in patietresated with DAPT, are associated with lower biegd
complications and comparable ischemic protecti@g8) than are higher doses of aspirin. The
recommended daily dose of aspirin in patients ¢écbatith DAPT is 81 mg (range, 75 mg160 mg).

CAD indicates coronary artery disease; DAPT, duéipéatelet therapy; DES, drug-eluting stent; Miyanardial
infarction; NSTE-ACS, non-ST-elevation acute corgreyndrome; and STEMI, ST-elevation myocardiahmafion.
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Acute/Recent ACS
(NSTE-ACS or STEMI)

v

A
[Msmcm Therapy] [ Lytic (STEMI) ](pm (BMSorDES)] [ CABG

No high risk of bleeding and
no significant overt bleeding on DAPT

No high risk of bleeding and
no significant overt bleeding on DAPT

Figure 1. Master Treatment Algorithm for Duration of P2Y 1, Inhibitor Therapy in Patients With CAD
Treated With DAPT
Colors correspond to Class of Recommendation ineTabClopidogrel is the only currently used R2Mhibitor studied in
patients with SIHD undergoing PCI. Aspirin therapylmost always continued indefinitely in patienith CAD. Patients
with a history of ACS >1 year prior who have simemained free of recurrent ACS are considered Ye r@nsitioned to
SIHD. In patients treated with DAPT after DES impkion who develop a high risk of bleeding (etiggatment with oral
anticoagulant therapy), are at high risk of sewdeeding complication (e.g., major intracranialgary), or develop
significant overt bleeding, discontinuation of B2¥hibitor therapy after 3 months for SIHD or afemonths for ACS
may be reasonablérrows at the bottom of the figure denote thatapémal duration of prolonged DAPT is not
established

ACS indicates acute coronary syndrome; BMS, bagtal stent; CABG, coronary artery bypass grafgsty; CAD,
coronary artery disease; DAPT, dual antiplateletapy; DES, drug-eluting stent; Hx, history; lytiirinolytic therapy;
NSTE-ACS, non-ST-elevation acute coronary syndrdd@; percutaneous coronary intervention; SIHBbk ischemic
heart disease; S/P, status post; and STEMI, Setevmyocardial infarction.

15

Downloaded From: http://content.onlingjacc.org/ by Nikita L omakin on 04/06/2016



Levine, GN, et al.

Focused Update on Duration of Dual Antiplatelet Theapy

3.2. Factors Associated With Increased Ischemic arBleeding Risk

Factors that have been associated with increaskdnsc risk (including increased risk of stent thimsis) and
increased bleeding risk are listed in Table 4.Jillial patients may have factors for both incredseldemic
and bleeding risk, and some factors are associdthdoth increased ischemic and bleeding risk, ingak
difficult in many patients to assess the benefit/riatio of prolonged DAPT.

A new risk score (the “DAPT score”), derived fronetDual Antiplatelet Therapy study, may be useful
for decisions about whether to continue (prolongxdend) DAPT in patients treated with coronaryste
implantation. Analysis of study data suggest thatatients treated for 1 year with DAPT withoutrgfigant
bleeding or ischemic events, the benefit/risk rafith prolonged DAPT may be favorable for thosehwéthigh
DAPT score ¥2) because prolonged DAPT reduces net (ischemglgieding) events when compared with
nonprolonged DAPT (61). Conversely, in those witbva DAPT score (<2), the benefit/risk ratio with
prolonged DAPT is not favorable (increased bleeaiitout a reduction in ischemic events). Factbes t
contribute to a high DAPT score include diabete8iiag, current cigarette use, prior PCI or priol,M
congestive heart failure or left ventricular ejentfraction <30%, MI at presentation, vein graftlP&hd stent
diameter <3 mm; older age contributes to a lows(fasorable) DAPT score. Factors and their weightised

to calculate a DAPT score are provided in Table 5.

Table 4.Clinical and Procedural Factors Associated With Inceased Ischemic Risk (Including Stent
Thrombosis) or Increased Bleeding Risk (62-70)

Increased Ischemic Risk/Risk of Stent Thrombosis Increased Bleeding Risk
(may favor longer-duration DAPT) (may favor shorter-duration DAPT)

Increased ischemic risk e History of prior bleeding

« Advanced age » Oral anticoagulant therapy

« ACS presentation * Female sex

e Multiple prior Mls e Advanced age

« Extensive CAD e Low body weight

» Diabetes mellitus « CKD

« CKD » Diabetes mellitus
Increased risk of stent thrombosis « Anemia

« ACS presentation »  Chronic steroid or NSAID therapy

» Diabetes mellitus

« Left ventricular ejection fraction <40%

e First-generation drug-eluting stent

e  Stent undersizing

e  Stent underdeployment

¢ Small stent diameter

e Greater stent length

e Bifurcation stents

* In-stent restenosis
ACS indicates acute coronary syndrome; CAD, corpadery disease; CKD, chronic kidney disease; DAMREI
antiplatelet therapy; MI, myocardial infarction;daNSAID, nonsteroidal anti-inflammatory drug.
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Table 5. Factors Used to Calculate a “DAPT Score”

Variable Points
Age>75y -2
Age 65to <75y -1
Age <65y 0
Current cigarette smoker 1
Diabetes mellitus 1
MI at presentation 1
Prior PCI or prior Ml 1
Stent diameter <3 mm 1
Paclitaxel-eluting stent 1
CHF or LVEF <30% 2
Saphenous vein graft PCI 2

A score of>2 is associated with a favorable benefit/risk ré&ioprolonged DAPT while a score of <2 is assadatith an
unfavorable benefit/risk ratio.

CHF indicates congestive heart failure; DAPTaldantiplatelet therapy; LVEF, left ventricular efien fraction; M,
myocardial infarction; and PCI, percutaneous corpirgervention.
Adapted with permission from Yeh et al. (61).

3.3. Specific P2Y, Inhibitors: Recommendations
SeeOnline Data Supplementfbr evidence supporting these recommendations.
Recommendations for Specific P2¥; Inhibitors

COR LOE Recommendations

In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after
coronary stent implantation and in patients with NSTE-ACS treated with
lla B-R medical therapy alone (without revascularization)ijt is reasonable to use
ticagrelor in preference to clopidogrel for mainterance P2Y,, inhibitor
therapy (53,71,72).

In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after
coronary stent implantation who are not at high rik for bleeding

lla B-R complications and who do not have a history of sti@ or TIA, it is
reasonable to choose prasugrel over clopidogrel fonaintenance P2Y,
inhibitor therapy (54,55).
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B-R Prasugrel should not be administered to patients \h a prior history of
stroke or TIA (54).

In the PLATO (Platelet Inhibition and Patient Outees) trial (53), patients with ACS were treatechvaither
medical therapy alone or medical therapy plus F€atment with ticagrelor 90 mg twice daily, corrgzhwith
clopidogrel 75 mg once daily, resulted in fewehimic complications and stent thromboses but nrecpient
non—-CABG-related bleeding (Data Supplementrb}he TRITON-TIMI 38 (Therapeutic Outcomes by
Optimizing Platelet Inhibition With Prasugrel-Thrbatysis In Myocardial Infarction 38) (54) study tigets
with ACS undergoing planned PCI were treated witispgrel 10 mg daily, compared with clopidogreh®
daily. Prasugrel treatment resulted in fewer isdoesomplications and stent thromboses but moreuiag
bleeding, including life-threatening and fatal lliewy. Because of increased rates of major bleedgitty
prasugrel (compared with clopidogrel), there was@obenefit of prasugrel therapy in thed® years of age
and those <60 kg, and there was net harm (includcrgased risk of intracranial hemorrhage) in ¢hagth
prior stroke or transient ischemic attack (TIA).eT@lass lla preferential recommendations for tiekyro0 mg
twice daily and for prasugrel 10 mg once daily (paned with clopidogrel) in the 2014 Ne®iT-Elevation
Acute Coronary Syndromes (NSTE-ACS) guideline amgtiaued in this focused update and are now include
in relevant PCl and ST-Elevation Myocardial Infeont(STEMI) recommendations, as well.

In the PEGASUS-TIMI 54 study of post-MI patientsthp 60-mg and 90-mg twice-daily doses of
ticagrelor were evaluated (28). The benefit/rigiorappears to be numerically more favorable fer@b-mg
dose, although no formal statistical comparison made between results of the 2 dosing regimens6Ufrag
twice-daily dose has now been approved by the Eb8d and Drug Administration for reduction in isoiie

events in patients with ACS or a history of Ml (73)

3.4. Platelet Function Testing, Genetic Testing, ahSwitching of P2Y;, Inhibitors
The role of platelet function testing and genediting in patients treated with DAPT is addresgdtié 2011
ACCF/AHA/SCAI PCI guideline and the 2014 ACC/AHA NIB-ACS guideline (9,14). To date, no RCT has
demonstrated that routine platelet function testingenetic testing to guide P2¥Ynhibitor therapy improves
outcome; thus, the routine use of platelet functind genetic testing is not recommended (Classldl:
Benefit).

No randomized data are available on the long-texfiety or efficacy of “switching” patients treateat f

weeks or months with a P2yinhibitor to a different P2 inhibitor.

3.5. Proton Pump Inhibitors and DAPT
The use of proton pump inhibitors (PPIs) in pasdntated with DAPT is discussed in a 2010
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ACCF/ACG/AHA expert consensus document (74). Recendations on the use of PPIs are given in the 2011
ACCF/AHA/SCAI PCI guideline (9). PPIs should be dise patients with a history of prior gastrointesii
bleeding treated with DAPT (Class I). In patienighvincreased risk of gastrointestinal bleedingjuding

those with advanced age and those with concomimbf warfarin, steroids, or nonsteroidal antiaimimatory
drugs, use of PPIs is reasonable (Class lla). Reutse of PPIs is not recommended for patientsatisk of

gastrointestinal bleeding (Class lll: No Benefit).

3.6. Aspirin Dosing in Patients Treated With DAPT:Recommendation
SeeOnline Data Supplementfér evidence supporting this recommendation.
Recommendation for Aspirin Dosing in Patients Treatd With DAPT

COR LOE Recommendation
In patients treated with DAPT, a daily aspirin doseof 81 mg (range, 75
mg to 100 mg) is recommended (56-60,75-78).

B-NR

Because aspirin dosing recommendations across AG&/@inical practice guidelines are not consisteith
regard to dose or class of recommendation, andubeaspirin is a component of DAPT, a comprehensive
review of these issues was undertaken. Large amsviincluding studies of nearly 200,000 persoageh
consistently shown that lower aspirin doses00 mg daily) are associated with less major atal bdeeding
than are higher doses, either when used as moagpther when combined with the P2Ynhibitor clopidogrel
(56,58,75,76,78). Daily aspirin doses as low amgdo 50 mg inactivate the platelet cyclo-oxygerhse
enzyme and inhibit thromboxane production (79-&t)dies comparing lower (75 mg to 150 mg) with kigh
aspirin doses have consistently found comparableisic event rates with either dose when used as
monotherapy or when combined with the R2i¥ihibitor clopidogrel (56-60,78). The efficacytigagrelor
seems to be decreased in patients treated witlehégpirin dosesB00 mg daily) versus lower aspirin doses
(<100 mg daily) (82). On the basis of available ddta,optimal range of aspirin dose in patientstégavith
DAPT that provides maximal protection from ischemients and minimizes bleeding risk appears todmag
to 100 mg (Data Supplement 6). For practical pugppbecause the relevant aspirin dose availabheibnited
States is 81 mg, this maintenance dose is recomeddndatients with CAD treated with DAPT. The oimgp
ADAPTABLE (Aspirin Dosing: A Patient-Centric Tridlssessing Benefits and Long-term Effectivenesa), tri
which the present writing group endorses, is exguktd yield additional information on optimal agpidosing
in patients with atherosclerotic cardiovasculaedse (83)

3.7. Triple Therapy (Aspirin, P2Y, Inhibitor, and Oral Anticoagulant)
The recommended management of patients on “tti@eapy” (aspirin, P2¥; inhibitor, and oral anticoagulant)
is beyond the scope of this focused update. Howeverief discussion of the topic is included foe purposes
of completeness and end-user education.

19

Downloaded From: http://content.onlingjacc.or g/ by Nikita L omakin on 04/06/2016



Levine, GN, et al.
Focused Update on Duration of Dual Antiplatelet Theapy

Compared with oral anticoagulation therapy aldhe,addition of DAPT to oral anticoagulant therapy
results in at least a 2- to 3-fold increase in dileg complications (84-87). Discussion and reconutaéons on
triple therapy are provided in the 2014 ACC/AHA NSACS guideline (14), a 2014 European joint congsns
document (88), a North American consensus docu(Bént and several comprehensive state-of-the-gtiga
and reviews. A partial summary and synthesis add¢glrecommendations are given in Table 6.

One trial comparing “double therapy” (oral antigatant plus clopidogrel) with triple therapy (oral
anticoagulant plus aspirin and clopidogrel) (89) artrial comparing differing durations of tripleerapy have
been published (90). Several more similar trial®garing oral anticoagulant therapy plus R2¥hibitor with
triple therapy are ongoing.

Table 6. Summary and Synthesis of Guideline, Expef£onsensus Documents, and Comprehensive Review
Article Recommendations on the Management of Pati¢s Treated With Triple Therapy (14,88,91-93)

» Assess ischemic and bleeding risks using validas&dredictors (e.g., CHAS,-VASc, HAS-BLED)

« Keep triple therapy duration as short as possthiej therapy only (oral anticoagulant and clopiddgmay
be considered in select patients

» Consider a target INR of 2.0-2.5 when warfaringsdi

» Clopidogrel is the P2) inhibitor of choice

* Use low-dose<100 mg daily) aspirin

» PPIs should be used in patients with a historyastmintestinal bleeding and are reasonable tanuse
patients with increased risk of gastrointestinakbling

CHA;DS;-VASc indicates congestive heart failure, hyperit@msage>75 years (doubled), diabetes mellitus, prior stroke
transient ischemic attack or thromboembolism (dedplvascular disease, age 65-74 years, sex caiédfaB-BLED,
hypertension, abnormal renal/liver function, strdileeding history or predisposition, labile INRjexly, drugs/alcohol
concomitantly; INR, international normalized ratamd PPIs, proton pump inhibitors.

4. Percutaneous Coronary Intervention

4.1. Duration of DAPT in Patients With SIHD Treated With PCIl: Recommendations
SeeOnline Data Supplementstd 3 and 6 to Jor evidence supporting these recommendations.
Recommendations for Duration of DAPT in Patients Wih SIHD Treated With PCI

Recommendations

In patients with SIHD treated with DAPT after BMS implantation, P2Y,
inhibitor therapy with clopidogrel should be givenfor a minimum of 1
month (94,95).

In patients with SIHD treated with DAPT after DES implantation, P2Y;,
inhibitor therapy with clopidogrel should be givenfor at least 6 months
(17,18,21,30,96,97).

In patients treated with DAPT, the recommendedaily dose of aspirin is
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81 mg (range, 75 mg to 100 mg) (56-60,75-78).

In patients with SIHD treated with DAPT after BMS or DES
implantation who have tolerated DAPT without a bleeling complication
and who are not at high bleeding risk (e.g., priobleeding on DAPT,
coagulopathy, oral anticoagulant use), continuatiof DAPT with
clopidogrel for longer than 1 month in patients treated with BMS or
longer than 6 months in patients treated with DES ray be reasonable
(16,22,24-26,30,50).

In patients with SIHD treated with DAPT after DES implantation who
develop a high risk of bleeding (e.qg., treatment wh oral anticoagulant
therapy), are at high risk of severe bleeding comjaation (e.g., major
intracranial surgery), or develop significant overtbleeding,
discontinuation of P2Y,, inhibitor therapy after 3 months may be
reasonable (19,20,34,36,37).

SR indicates systematic review.

I1b C-LD

4.2. Duration of DAPT in Patients With ACS TreatedWith PCl: Recommendations
SeeOnline Data Supplements 1 tdd@ evidence supporting these recommendations.
Recommendations for Duration of DAPT in Patients Wih ACS Treated With PCI

COR LOE Recommendations
In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after
BMS or DES implantation, P2Yy, inhibitor therapy (clopidogrel,

BR prasugrel, or ticagrelor) should be given for at last 12 months (16,50-
55,72,96-98).
B-NR In patients treated with DAPT, the recommended daif dose of aspirin is

81 mg (range, 75 mg to 100 mg) (56-60,75-78).

In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after

lla B-R coronary stent implantation, it is reasonable to us ticagrelor in
preference to clopidogrel for maintenance P2¥ inhibitor therapy (53,72).
In patients with ACS (NSTE-ACS or STEMI) treated with DAPT after
coronary stent implantation who are not at high rik for bleeding

lla B-R complications and who do not have a history of sti@ or TIA, it is
reasonable to choose prasugrel over clopidogrel fonaintenance P2Y,
inhibitor therapy (54,55).

In patients with ACS (NSTE-ACS or STEMI) treated with coronary stent
implantation who have tolerated DAPT without a bleeling complication
and who are not at high bleeding risk (e.g., priobleeding on DAPT,
coagulopathy, oral anticoagulant use), continuatiomf DAPT (clopidogrel,
prasugrel, or ticagrelor) for longer than 12 monthsmay be reasonable
(16,22-26,28,30,40,41,43,53,54,72).

In patients with ACS treated with DAPT after DES implantation who

lIb C-LD develop a high risk of bleeding (e.qg., treatment wh oral anticoagulant
therapy), are at high risk of severe bleeding comfaation (e.g., major

lIb
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intracranial surgery), or develop significant overtbleeding,
discontinuation of P2Yy, inhibitor therapy after 6 months may be
reasonable (17-21,34,36,37).

Prasugrel should not be administered to patients wh a prior history of
stroke or TIA (54).

SR indicates systematic review.

B-R

4.3. Duration of DAPT in Patients With SIHD and ACSTreated with PCI

DAPT in patients treated with coronary stent impdéion reduces the risk of stent thrombosis angestc
events (50,51,94,95,99) (Data Supplement 7). ™keaf stent thrombosis in patients treated witlaee bmetal
stent (BMS) is greatest in the first days to wesfksr implantation (99,100). Cessation of DAPT dgrihis
period, particularly in cases of patients underganrgery, is associated with an unacceptableofaifien
catastrophic stent thrombosis (101-103). Thus,ramim duration of DAPT of 1 month is generally
recommended for patients treated with BMS. In qurpgactice, BMS are generally reserved for pasievito
cannot receive DAPT for more thafh month for reasons of active bleeding, nonadherémenedical therapy,
or planned surgery.

The recommended minimum duration of DAPT in patigreated with first-generation DES, based
primarily on observational data and one subgrowgtyais, has been 12 months (9,51,97,104,105). Cadpa
with first-generation DES, currently used newerggation DES have a lower risk of stent thrombosi a
appear to require a shorter minimum duration of DAP7,18,21,38,96,97). Five RCTs (17-21) of priryari
low-risk (non-ACS) patients treated with DES conipgushorter-duration (3 to 6 months) DAPT with 12
months of DAPT, as well as several meta-analys¢8{3 and an analysis by the ERC (30), did not énd
increased risk of stent thrombosis with shortematian DAPT, although the individual trials were
underpowered to detect such a difference (Datal8oymgmts 1 and 3). Therefore, in patients with Skrdated
with DES, the minimum recommended duration of DARIE been decreased from 12 to 6 months.

The PCI-CURE analysis (51) of patients in the CURBpidogrel in Unstable Angina to Prevent
Recurrent Events) trial (52) demonstrated thatrimeat with DAPT for up to 12 months in patientsrwiNSTE-
ACS treated with BMS reduced ischemic events coetpaith aspirin monotherapy (Data Supplement 4).
Based Primarily on the CURE trial and PCI-CURE gs@$, the prior recommendation that patients with
NSTE-ACS treated with coronary stent implantatiertieated with DAPT for at least 12 months is corgd in
this update and has been extrapolated to patietit<STEMI treated with PCI as well, on the basishaf
consideration that NSTE-ACS and STEMI are parhefgpectrum of ACS.

As detailed in Section 2, treatment with prolon§ed‘extended”) DAPT beyond a minimum
recommended duration of therapy necessitates aifaadtal tradeoff between decreasing ischemic @sk,(
MI and stent thrombosis) and increasing bleedisk (16,30,34,36,37,46). Prolonged or extended DAPEN
additional 18 to 36 months (after an initial 6 tbrhonths of DAPT) in patients treated with DES iamghtion
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results in an absolute decrease in stent thrombhasisschemic complications 1% to 2% and an absolute
increase in bleeding complications~df% (Data Supplements 1, 2, and 3) (16,22-27,3073%63. Newer-
generation stents, particularly everolimus-elusitents, are associated with lower rates of steatrthosis, and
the absolute reduction in the rate of stent thrasiswith prolonged DAPT in patients treated witle@limus-
eluting stents is modest (39,106-109).

The benefit/risk ratio of prolonged DAPT in patigiiteated with PCI may be more favorable for those
with prior MI (or ACS) than for those with SIHD (28L,43). Preliminary data suggest that in patieiitis a
high DAPT score the benefit/risk ratio with prol@mgDAPT may be favorable and that in those witbva |
DAPT score the benefit/risk ratio with prolonged PRis not favorable (61). In patients treated withonary
stent implantation who have increased bleeding(esik, oral anticoagulation), increased risk aese
bleeding complications (e.g., major intracraniabguy), or significant overt bleeding, the bendf¥ ratio may
favor shorter-than-recommended duration of DAPTZ1/34,36). Decisions about treatment with and tibuma
of DAPT require a thoughtful assessment of the fiténigk ratio, integration of current and futurudy data,
and consideration of patient preference.

In studies of drug-eluting bioabsorbable polymentt and bioabsorbable stents (third- and fourth-
generation stents), by study protocol, DAPT wadinaed for at least 6 to 12 months (110-116). stualy of a
novel polymer-free and carrier-free drug-coatedtste patients at high risk of bleeding complicatgpby study
protocol, DAPT was continued for only 1 month (1IMese stents have not been included in the stadie
shorter- or longer-duration (prolonged/extendedPDAdiscussed in this focused update. Because rfidhese
stents (except one biodegradable polymer DES) paoged by the U.S. Food and Drug Administratiothat
time this focused update was written, recommendstior duration of DAPT for such stents are nolided.

Recommendations for duration of DAPT in patienéated with PCI are summarized in Figure 2.
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At least 1 mo
(clopidogrel)
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Discontinuation rIsk Class I
significant
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be reasonable bleeding (clopidogrel)
Class I: . ‘
Atleast 12 mo High bleeding Class Ilb:

____________ | _ L _ _ ] (clopidogrel risks* or Discontinuation
'_l_ prasugrel, significant after 6 mo may
 J ticagrelor) overt be reasonable

No high risk of bleeding and bleeding
no significant overt bleeding on DAPT

¥ ¥
Class lib: Class lib:
>6 mo >1 mo
may be may be
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bleeding on DAPT

v
¥ ¥ Class lib:
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|

Figure 2. Treatment Algorithm for Duration of P2Y ;, Inhibitor Therapy in Patients Treated With PCI
Colors correspond to Class of Recommendation ieTabArrows at the bottom of the figure denote tha optimal
duration of prolonged DAPT is not established. @logrel is the only currently used P2Ynhibitor studied in patients
with SIHD undergoing PCI. Aspirin therapy is almabtays continued indefinitely in patients with coary artery
disease.
*High bleeding risk denotes those who have or dgvel high risk of bleeding (e.g., treatment wital@nticoagulant
therapy) or are at increased risk of severe blgectimplication (e.g., major intracranial surgery).

ACS indicates acute coronary syndrome; BMS, baetal stent; DAPT, dual antiplatelet therapy; DESig-eluting
stent; PCI, percutaneous coronary intervention;&lintD, stable ischemic heart disease.

No high risk of bleeding
and no significant overt

24

Downloaded From: http://content.onlingjacc.or g/ by Nikita L omakin on 04/06/2016



Levine, GN, et al.
Focused Update on Duration of Dual Antiplatelet Theapy

5. CABG: Recommendations

SeeOnline Data Supplements 4, 6, 10, anddrlevidence supporting these recommendations.
Recommendations for CABG

COR LOE Recommendations

In patients treated with DAPT after coronary stentimplantation who
subsequently undergo CABG, P2Y; inhibitor therapy should beresumed
postoperatively so that DAPT continues until the reommended duration of
therapy is completed.

In patients with ACS (NSTE-ACS or STEMI) being treated with DAPT who

C-LD undergo CABG, P2Y;; inhibitor therapy should be resumed after CABG to
complete 12 months of DAPT therapy after ACS (52-5418-120).

In patients treated with DAPT, a daily aspirin doseof 81 mg (range, 75 mg to 100

C-EO

Bl mg) is recommended (56-60,75-78).
In patients with SIHD, DAPT (with clopidogrel initi ated early postoperatively) for
b B-NR | 12 months after CABG may be reasonable to improveein graft patency (121-

125).

Aspirin therapy after CABG improves vein graft pate, particularly during the first postoperativeayeand
reduces MACE (126-130). In the CURE study (52),rdguction in ischemic events in patients treated w
aspirin plus clopidogrel who underwent CABG wasgistent with the study population as a whole, altio
benefit was primarily observed mainly before thegadure (118). A propensity score analysis of aigban
administrative database (120) demonstrated duringan follow-up of 4661144 days significantly fewer
deaths in patients treated with aspirin plus clogrél than in those treated with aspirin alonéyalgh there
was no reduction in the incidence of recurrent MI.

The impact of clopidogrel on graft occlusion afberpump CABG has been evaluated in 5 studies
(Data Supplement 10). Several randomized and ndanaized trials and a post hoc substudy analysis of
patients predominantly undergoing on-pump CABGrditldemonstrate any differences in graft patency
between antiplatelet monotherapy and DAPT whensasskat follow-up ranging from 1 month to 1 yeaeraf
CABG (131-134). In the only RCT to demonstrateeaddit of DAPT, vein graft patency 3 months aft&fBG
was significantly higher in patients treated witbpédogrel and aspirin (100 mg) than in those ndogi aspirin
monotherapy (121).

Two meta-analyses and 1 systematic overview asséssgotential benefits of DAPT after CABG and
reported mixed results (122,123,135) (Data Suppherh@). In the largest meta-analysis of patientdgubfrom
5 RCTs and 6 observational studies (122), DAPT agssciated with reduced vein graft occlusion ard80

mortality rate as compared with aspirin monother@pgneta-analysis of only the 5 RCTs (123) showed t
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DAPT was associated with a significantly lower vgiaft occlusion at 1 year versus antiplatelet nioex@py
but with no improvement in arterial graft patendajor bleeding after surgery was more frequent R&PT
(122,123,135).

The benefits of DAPT in off-pump CABG patients weaiaed in terms of improved graft patency
(124,125) and clinical outcome (136) in single-eembservational studies (124,136) and an RCT ((2&)a
Supplement 10).

Only data from post hoc analyses are availabldemnutility of newer P2Y, inhibitors in patients with
ACS who undergo CABG. In a retrospective analysigatients in the TRITON-TIMI 38 study (54) who
underwent CABG (137), prasugrel treatment was @stsutwith a significantly lower 30-day mortalitte
than that of clopidogrel and more postoperativetlloss. A post hoc analysis of patients who undatw
CABG in the PLATO study (53) showed that the priyn@ndpoint at 1 year was similar for both treatraghtit
a significant reduction in cardiovascular mortalitgs noted with ticagrelor compared with clopiddgre
(138,139).

Issues related to the timing of discontinuatio®&PT before CABG are beyond the scope of this
update but are addressed in the 2011 CABG guidélide Figure 3 summarizes recommendations for the

management and duration of R2¥hibitor therapy in patients undergoing CABG.
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v v v

[ SIHD S/P Recent ACS S/P Recent PCI J

Figure 3. Treatment Algorithm for Management and Duation of P2Y, Inhibitor Therapy in Patients
Undergoing CABG

Colors correspond to Class of Recommendation ife€TAbAspirin therapy is almost always continuedifinitely in
patients with coronary artery disease.

*Duration of DAPT therapy can vary from as little 4 weeks to >12 months, depending on the clisietiing and
bleeding risk.

ACS indicates acute coronary syndrome; CABGouary artery bypass graft surgery; DAPT, dual datgbet therapy;
PCI, percutaneous coronary intervention; NSTE-A@8-ST-elevation acute coronary syndromes; post-op,
postoperatively; SIHD, stable ischemic heart dispasd S/P, status post.
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6. SIHD: Recommendations
SeeOnline Data Supplements 1 to 4 and 6 tddrlevidence supporting these recommendations.

Recommendations for SIHD

Recommendations

In patients with SIHD treated with DAPT after BMS implantation, P2Y,
inhibitor therapy (clopidogrel) should be given fora minimum of 1 month
(94,95).

In patients with SIHD treated with DAPT after DES implantation, P2Y»
inhibitor therapy (clopidogrel) should be given forat least 6 months
(17,18,21,30,96,97).

In patients treated with DAPT, a daily aspirin doseof 81 mg (range, 75 mg
to 100 mg) is recommended (56-60,75-78).

In patients with SIHD being treated with DAPT for an Ml that occurred 1
to 3 years earlier who have tolerated DAPT withoug bleeding complication
and who are not at high bleeding risk (e.g., priobleeding on DAPT,
coagulopathy, oral anticoagulant use), further contuation of DAPT may be
reasonable (28,30,40,41,44).

In patients with SIHD treated with BMS or DES implantation who have
tolerated DAPT without a bleeding complication andwvho are not at high
bleeding risk (e.g., prior bleeding on DAPT, coagwipathy, oral
anticoagulant use), continuation of DAPT with clopilogrel for longer than 1
month in patients treated with BMS or longer than 6months in patients
treated with DES may be reasonable (16,22,24-26,30).

In patients with SIHD treated with DAPT after DES implantation who
develop a high risk of bleeding (e.g., treatment wh oral anticoagulant
therapy), are at high risk of severe bleeding comjdation (e.g., major
intracranial surgery), or develop significant overtbleeding, discontinuation
of P2Yy, inhibitor therapy after 3 months may be reasonable
(19,20,34,36,37).

In patients with SIHD, treatment with DAPT (with cl opidogrel initiated

lIb B-NR early postoperatively) for 12 months after CABG maybe reasonable to
improve vein graft patency (121-125).

In patients with SIHD without prior history of ACS, coronary stent

B-R implantation, or recent (within 12 months) CABG, treatment with DAPT is
not beneficial (28,40-42).

SR indicates systematic review.

lIb C-LD

For the purposes of this update, patients wittshj of ACS >1 year prior who have remained free o
recurrent ACS are considered to have transitiooeliD.

In the CHARISMA trial, which randomized patientsthivestablished atherosclerosis or at high risk of

28

Downloaded From: http://content.onlingjacc.or g/ by Nikita L omakin on 04/06/2016



Levine, GN, et al.
Focused Update on Duration of Dual Antiplatelet Theapy
clinical atherosclerotic disease to either DAPTtfvalopidogrel) or aspirin monotherapy, no sigrafic
reduction was found in ischemic effects at a metbhdaw-up of 28 months with DAPT, but a 0.4% ahsel
increase was seen in severe bleeding (40). Intehposanalysis of patients enrolled in the studghwerior M,
a 1.7% absolute decrease in the composite endpfotairdiovascular death, MI, or stroke events waseoved
with DAPT, but no benefit was seen in those withBD&ithout prior MI (Data Supplement 4) (40,41).the
PEGASUS-TIMI 54 trial, in which stable patientsalX years after MI with additional high-risk featarwere
randomized to either DAPT (with ticagrelor 60 mg0rmg twice daily) or continued aspirin monotherap
mean of 33 months of DAPT led to a 1.2% to 1.3%ohlts reduction in ischemic events and a 1.2% %661.
increase in major bleeding (28). In subgroup atglyse greatest reduction in ischemic events wamtients
in whom P2Y,, inhibitor therapy either had not been discontinaetlad been discontinue®0 days before
enrollment in the study (absolute reduction in MAGE% to 2.5%), and no benefit was seen in patient
whom P2Y,, inhibitor therapy had been discontinued >1 yedoreeenrollment in the study (42). On the basis
of all studies of DAPT in post-MI patients, extedd®APT for approximately 18 to 36 months leadsro a
absolute decrease in ischemic complicatiorsléb to 3% and an absolute increase in bleeding doatigns
of =1% (Data Supplement 4) (28,40,41,43,44).

DAPT is not recommended in patients with SIHD withprior stent implantation and no history of
ACS or MI. Decisions about treatment with and dorabf DAPT in patients with SIHD with a history bfl or
coronary stent implantation require a thoughtfsedsment of the benefit/risk ratio, integratiostofly data,
and consideration of patient preference.

Figure 4 summarizes recommendations on durati®2¥f, inhibitor therapy in patients with SIHD.
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Figure 4. Treatment Algorithm for Duration of P2Y ;, Inhibitor Therapy in Patients With SIHD (Without
ACS Within the Past Several Years)
Colors correspond to Class of Recommendation ineTabPatients with a history of ACS >1 year prigro have since
remained free of recurrent ACS are considered ve hransitioned to SIHD. Arrows at the bottom of filgure denote that
the optimal duration of prolonged DAPT is not efitdted. Clopidogrel is the only currently used R2ivihibitor studied in
patients with SIHD undergoing PCI. Aspirin therapylmost always continued indefinitely in patienith coronary
artery disease.
*High bleeding risk denotes those who have or dgvel high risk of bleeding (e.g., treatment withl@nticoagulant
therapy) or are at increased risk of severe blgecimplication (e.g., major intracranial surgery).

ACS indicates acute coronary syndrome; BMS, bagtal stent; CABG, coronary artery bypass grafjsty; DAPT,
dual antiplatelet therapy; DES, drug-eluting stéit; history; MI, myocardial infarction; PCI, petemeous coronary
intervention; SIHD, stable ischemic heart diseaset S/P, status post

7. Acute Coronary Syndrome (NSTE-ACS and STEMI)

7.1. Duration of DAPT in Patients With ACS TreatedWith Medical Therapy Alone
(Without Revascularization or Fibrinolytic Therapy) : Recommendations

SeeOnline Data Supplements 4 tdd# evidence supporting these recommendations.
Recommendations for Duration of DAPT in Patients Wih ACS Treated with Medical Therapy Alone

COR LOE Recommendation
B-R In patients with ACS who are managed with medial therapy alone (without
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revascularization or fibrinolytic therapy) and treated with DAPT, P2Y,,
inhibitor therapy (either clopidogrel or ticagrelor) should be continued for
at least 12 months (52,71,140,141).

In patients treated with DAPT, a daily aspirin doseof 81 mg (range, 75ng to

B-NR 100 mgq) is recommended (56-60,75-78).
In patients with NSTE-ACS who are managed with medical therapy alone
lla B-R (without revascularization or fibrinolytic therapy) treated with DAPT, it is

reasonable to use ticagrelor in preference to clogogrel for maintenance
P2Y,, inhibitor therapy (53,71).

In patients with ACS treated with medical therapy done (without
revascularization or fibrinolytic therapy) who have tolerated DAPT without
bleeding complication and who are not at high bleddg risk (e.qg., prior
bleeding on DAPT, coagulopathy, oral anticoagulantise), continuation of
DAPT for longer than 12 months may be reasonable
(28,30,40,41,43,53,71,141).

SR indicates systematic review.

IIb

7.2. Duration of DAPT in Patients With STEMI Treated With Fibrinolytic Therapy:
Recommendations

SeeOnline Data Supplements 4 andios evidence supporting these recommendations.
Recommendations for Duration of DAPT in Patients Wth STEMI Treated With Fibrinolytic Therapy

COR LOE Recommendations

In patients with STEMI treated with DAPT in conjunc tion with fibrinolytic
therapy, P2Y, inhibitor therapy (clopidogrel) should be continued for a
minimum of 14 days (evel of Evidence: A) (140,142) and ideally at least 12
months (Leve of Evidence: C-EQ).

In patients treated with DAPT, a daily aspirin doseof 81 mg (range, 75 mg
to 100 mg) is recommended (56-60,75-78).

In patients with STEMI treated with fibrinolytic th erapy who have tolerated
DAPT without bleeding complication and who are nofat high bleeding risk
(e.g., prior bleeding on DAPT, coagulopathy, oral aticoagulant use),
continuation of DAPT for longer than 12 months maybe reasonable (16,22-
26,28,30,40,41,43,53,54,71,72,141).

SR indicates systematic review.

7.3. Duration of DAPT in Patients With ACS TreatedWith PCl: Recommendations
SeeOnline Data Supplements 1 tdd@ evidence supporting these recommendations.
Recommendations for Duration of DAPT in Patients Wih ACS Treated With PCI

COR LOE Recommendations

In patients with ACS treated with DAPT after BMS or DES implantation,
B-R P2Y,, inhibitor therapy (clopidogrel, prasugrel, or ticagrelor) should be
given for at least 12 months (16,50-55,72,96-98).

B-NR | In patients treated with DAPT, a daily aspirin dose of 81 mg (range, 7ig to
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B 100 mg) is recommended (56-60,75-78).
In patients with ACS treated with DAPT after coronary stent implantation,
lla B-R it is reasonable to use ticagrelor in preference tolopidogrel for

maintenance P2Y,, inhibitor therapy (53,72).

In patients with ACS treated with DAPT after coronary stent implantation,
who are not at high risk for bleeding complicationsand who do not have a
history of stroke or TIA, it is reasonable to choos prasugrel over
clopidogrel for maintenance P2Y inhibitor therapy (54,55).

In patients with ACS treated with coronary stent implantation who have
tolerated DAPT without bleeding complication and wto are not at high
bleeding risk (e.g., prior bleeding on DAPT, coaguwipathy, oral
anticoagulant use) continuation of DAPT for longerthan 12 months may be
reasonable (16,22-26,28,30,40,41,43,53,54,72).

In patients with ACS treated with DAPT after DES implantation who
develop a high risk of bleeding (e.g., treatment wh oral anticoagulant

IIb C-LD | therapy), are at high risk of severe bleeding comjdation (e.g., major
intracranial surgery), or develop significant overtbleeding, discontinuation
of P2Y, therapy after 6 months may be reasonable (17-21,36,37).
Prasugrel should not be administered to patients wh a prior history of
stroke or TIA (54).

SR indicates systematic review.

lla B-R

IIb

B-R

7.4. Duration of DAPT in Patients With ACS TreatedWith CABG: Recommendation
SeeOnline Data Supplement 4 and fot evidence supporting this recommendation.
Recommendation for Duration of DAPT in Patients With ACS Treated With CABG

COR LOE Recommendation

In patients with ACS being treated with DAPT who urdergo CABG, P2Y;,
C-LD inhibitor therapy should be resumed after CABG to @mplete 12 months of
DAPT therapy after ACS (52-54,118-120).

7.5. Duration of DAPT in Patients With ACS

Aspirin remains the cornerstone of antiplateletdpg in patients with ACS. Further platelet inhidnit, with an
associated reduction in ischemic risk, can be &eldidy blocking the P2Y¥ receptor. In the CURE trial of
patients with NSTE-ACS, the addition of clopidogffelr up to 1 year) to aspirin monotherapy resuited
2.1% absolute reduction in subsequent ischemictelmn also a 1.0% absolute increase in major bigg82).
The majority of patients in this study were treatgthout revascularizatiothough benefit was observed both
in those treated with revascularization (PCI or GAEnd in those treated with medical therapy al(&ie52).
Available evidence from this trial, as well as fr®@bATO (53,71,72) and TRITON-TIMI 38 (54,55), suptso
DAPT duration of at least 12 months for patientsWiNSTE-ACS.
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The results of the CURE trial (52) and PCI-CURElgs®s of the CURE trial (51) (Data Supplement 4)
have been extrapolated to patients with STEMI enbtdisis of the consideration that NSTE-ACS and SITEM
are both part of the spectrum of ACS and usuallised by coronary plague rupture. Based on this
consideration, as well as the results from the POAIhd TRITON-TIMI 38 trials, it is recommended that
patients with STEMI treated with coronary stent iampation or medical therapy alone (without
revascularization or reperfusion therapy) be teatith DAPT for at least 12 months (53-55,55,71,72)
Ticagrelor is considered a P2Yreatment option in patients with STEMI not trehtéth revascularization (or
reperfusion therapy) on the basis of a similaragdtation of the results of the “medically managpdtients
with ACS in the PLATO trial (71). On the basis dJRE, PCI-CURE, PLATO, and TRITON-TIMI 38,
clopidogrel, prasugrel, and ticagrelor are all RA¥eatment options in patients with ACS treatechvdCl.

In the CLARITY-TIMI 28 (Clopidogrel as Adjunctive éperfusion Therapy—Thrombolysis In
Myocardial Infarction 28) trial, short-term treaméup to 8 days) with clopidogrel (in additionaepirin) in
patients with STEMI undergoing fibrinolytic therapgproved TIMI flow grade in the culprit artery and
decreased the composite endpoint of cardiovasdekth, reinfarction, or the need for urgent reviasiaation
(142). In COMMIT (Clopidogrel and Metoprolol in Mgardial Infarction Trial) (93% with STEMI not
managed with primary PCI), treatment & weeks with clopidogrel (in addition to aspirin2lg) resulted in
a 0.9% absolute reduction of the 28-day compositipeint of death, reinfarction, or stroke and &®d#bsolute
reduction in death (140). A 1.1% absolute risk i in the composite endpoint was seen in thgmup of
patients who received fibrinolytic therapy. On tasis of these trials and extrapolation of theltesii CURE,
DAPT with aspirin and clopidogrel is recommendedganinimum of 14 days and ideally at least 12 g
patients with STEMI treated with fibrinolytic thera (Data Supplement 4).

As discussed in Section 3, treatment with prolongetended) DAPT beyond a minimum
recommended duration necessitates a fundamerdabfifebetween decreasing ischemic risk (e.g., Mi stent
thrombosis) and increasing bleeding risk (16,28@84,36,37,46). In post-MI patients, extended DA®T
approximately 18 to 36 months leads to an absdeteease in ischemic complications=@fs6 to 3% and an
absolute increase in bleeding complicationsIf (Data Supplement 4) (28,40,41,43,44). An angffysim the
PEGASUS-TIMI 54 trial found that the greatest retucin ischemic events with prolonged DAPT in pbHt
patients was in patients in whom P2¥hhibitor therapy either had not been discontinaetlad been
discontinued fox30 days (absolute reduction in MACE: 1.9 % to 2.58&) benefit was seen in patients in
whom P2Y,, inhibitor therapy had been discontinued >1 yedoreeenrollment in the study (42). Decisions
about treatment with and duration of DAPT in patenith ACS require a thoughtful assessment of the
benefit/risk ratio, integration of study data, ahsideration of patient preference.

In patients treated with DAPT with high bleedingkrie.g., oral anticoagulation), increased risk of

severe bleeding complications (e.g., major intnai@lasurgery), or significant overt bleeding, trenbfit/risk
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ratio may favor shorter-than-recommended duratfddAPT (17-21,34,36).
Recommendations for DAPT in patients with ACS eeawith medical therapy alone, fibrinolytic

therapy, PCI, and CABG are summarized in Figure 5.
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Recent ACS
(NSTE-ACS or STEMI)

. v v v
( CABG ] (Medical Therapy]( Lytic (STEMI) ] [PCJ (BMSorDES)]

High bleeding

risk* or
significant
overt
bleeding

No high risk of bleeding and no
significant overt bleeding on DAPT

Figure 5. Treatment Algorithm for Duration of P2Y 1, Inhibitor Therapy in Patient With Recent ACS

(NSTE-ACS or STEMI)

Colors correspond to Class of Recommendation ieTAbArrows at the bottom of the figure denote tha optimal
duration of prolonged DAPT is not established. Aigpherapy is almost always continued indefinitielypatients with
coronary artery disease.
*High bleeding risk denotes those who have or dgvel high risk of bleeding (e.g., treatment wital@nticoagulant
therapy) or are at increased risk of severe blgectimplication (e.g., major intracranial surgery).

ACS indicates acute coronary syndrome; BMS, bagtal stent; CABG, coronary artery bypass grafgsty; DAPT,
dual antiplatelet therapy; DES, drug-eluting stéyiic, fibrinolytic therapy; NSTE-ACS, non—ST-elaion acute coronary
syndrome; PCI, percutaneous coronary interventiad; STEMI, ST-elevation myocardial infarction.

8. Perioperative Management—Timing of Elective Norardiac Surgery in
Patients Treated With PCl and DAPT: Recommendations

SeeOnline Data Supplement f@r evidence supporting these recommendations.

Recommendations for Perioperative Management-Timingf Elective Noncardiac Surgery in Patients
Treated With PCI and DAPT
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COR LOE Recommendations

Elective noncardiac surgery should be delayed 30 ga after BMS

B-NR | implantation and optimally 6 months after DES implantation (101-103,143-
146).

In patients treated with DAPT after coronary stentimplantation who must
undergo surgical procedures that mandate the discaimuation of P2Y 1,
C-EO | inhibitor therapy, it is recommended that aspirin be continued if possible and
the P2Y,, platelet receptor inhibitor be restarted as soon & possible after
surgery.

When noncardiac surgery is required in patients curently taking a P2Y»
inhibitor, a consensus decision among treating clicians as to the relative

lla C-EO | fisks of surgery and discontinuation or continuatio of antiplatelet therapy
can be useful.
Elective noncardiac surgery after DES implantationin patients for whom

b CEO P2Y1, inhibitor therapy will need to be discontinued maybe considered after

3 months if the risk of further delay of surgery isgreater than the expected
risks of stent thrombosis.

Elective noncardiac surgery should not be performedvithin 30 days after
B-NR | BMS implantation or within 3 months after DES implantation in patients in
whom DAPT will need to be discontinued perioperatiely (101-103,143-146).

The timing of noncardiac surgery in patients trdatéth coronary stent implantation involves considien of:
(1) the risk of stent thrombosis (particularly iIRBT needs to be interrupted); (2) the consequesicdslaying
the desired surgical procedure; and (3) increasethtra- and peri-procedural bleeding risk and the
consequences of such bleeding if DAPT is contifi&l47,148) (Data Supplement 12). DAPT signifiant
reduces the risk of stent thrombosis (50,51,9495#hd discontinuation of DAPT in the weeks aftient
implantation is one of the strongest risk factarsstent thrombosis, with the magnitude of risk andact on
mortality rate inversely proportional to the timiafjoccurrence after the procedure (145,149,15@)e1O
observational studies found that the risk of stetdated thrombotic complications is highest infin&t 4 to 6
weeks after stent implantation but continues telbgated at least 1 year after DES placement (031149).
Data from more recent large observational studiggest that the time frame of increased risk aftste
thrombosis is on the order of 6 months, irrespeatifvstent type (BMS or DES) (151-153). In a lacgbort of
patients from the Veterans Health Administratiosgitals, the increased risk of surgery for the éthe after
stent placement was most pronounced in those patiewhom the indication for PCl was an Ml (148h
additional consideration, irrespective of the tighof surgery, is that surgery is associated withrflammatory
and prothrombotic effects that may increase theaisoronary thrombosis at the level of the stdntascular

segment as well as throughout the coronary vasoel§154,155).
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Prior recommendations with regard to duration offIA(9,104) and the timing of noncardiac surgery
(15,156) in patients treated with DES were basedlm@rvations of those treated with first-generab&S.
Compared with first-generation DES, currently usedier-generation DES are associated with a lowkrafi
stent thrombosis and appear to require a short@mmuim duration of DAPT (17,18,21,38,96,97). Several
studies of DAPT duration in patients treated wiglwer-generation DES did not detect any differend@é risk
of stent thrombosis between patients treated with@months of DAPT or patients treated with lange
durations of DAPT (although these studies were tpwleered to detect such differences) (17-21) (Data
Supplement 1). Moreover, the safety of treatingaed patients with newer-generation DES for shorte
durations (3 or 6 months) of DAPT has been shovanpatient-level analysis pooling 4 trials evalugtib APT
durations (34). Furthermore, in the PARIS (Pattefridonadherence to Antiplatelet Regimens in Sténte
Patients) registry, interruption of DAPT accordiogphysician judgment in patients undergoing swrgémny
time point after PCI was not associated with amgased risk of MACE (145). On the basis of these
considerations, the prior Class | recommendatiahetective noncardiac surgery in patients treatigdl DES
be delayed 1 year (15) has been modified to “oflynad least 6 months.” Similarly, the prior Cla#s
recommendation that elective noncardiac surgepatrents treated with DES may be considered a8érdhys
(15) has been modified to “after 3 months.” Figereummarizes recommendations on timing of elective
noncardiac surgery in patients with coronary stents

The magnitude of incremental bleeding risk in patdreated with antiplatelet therapy who undergo
surgery is uncertain (157,158). If P2Ynhibitor therapy needs to be held in patientsfpeieated with DAPT
after stent implantation, continuation of aspifierapy if possible is recommended, though thiaget
primarily on expert opinion. If a P2Yinhibitor has been held before a surgical procedinerapy is restarted
as soon as possible, given the substantial thrambatard associated with lack of platelet inhditearly after
surgery in patients with recent stent implantatidithough several small studies have used intraweno
antiplatelet agents as a means of “bridging” inguas requiring temporary discontinuation of DARSfdre
surgery, there is no convincing clinical evideneendnstrating the efficacy of bridging with eitherenteral
antiplatelet or anticoagulant therapy (159-163).

Decisions about the timing of surgery and whetbatiscontinue DAPT after coronary stent
implantation are best individualized. Such decisimvolve weighing the particular surgical procedand the
risks of delaying the procedure, the risks of isgi@eand stent thrombosis, and the risk and consegseof
bleeding. Given the complexity of these considerstj decisions are best determined by a consefhs o

surgeon, anesthesiologist, cardiologist, and peatien
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atients Treated With PC| Undergoing
Elective Noncardiac Surgery

BMS treated DES treated
with DAPT with DAPT

| |

=30d
since BMS
implantation

<30d
since BMS
implantation

<3 mo since DES
implantation

A J

( 3-6 mo since DES
implantation,
discontinue DAPT;
delayed surgery risk is
great than stent
thrombosis risk

26 mo
Class llb: since DES
Proceeding with implantation,
surgery may be discontinue

DAPT

considered

Figure 6. Treatment Algorithm for the Timing of Elective Noncardiac Surgery in Patients Wth Coronary

Stents

Colors correspond to Class of Recommendation ineTab
BMS indicates bare metal stent; DAPT, dual datget therapy; DES, drug-eluting stent; and R@rcutaneous
coronary intervention.
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Medical School « Daiichi-Sankyd:
« Eli Lilly &
* Sanofi-aventi$
Roxana Mehran Mount Sinai Medical « Abbott None None  AstraZenech None None Al sections
Center—Professor of |« AstraZeneca « Lilly/DSIt
Medicine * Merck « STENTYSt
Debabrata Texas Tech University— None None None None None None None
Mukherjee Chief, Cardiovascular
Medicine
L. Kristin Newby Duke University Medical « Janssen None None « Bristol-Myers e AstraZenecat | None All sections
Center, Division of Pharmaceuticals Squiblt
Cardiology—Professor | « Merck
of Medicine
Patrick T. O’Gara, | Harvard Medical None None None None None None None
(Chair, STEMI) School—Professor of
Medicine
Marc S. Sabatine Brigham and Women's « AstraZenech None None » Abbottt » Abbott} None All sections
Hospital, Chairman— | « Merck * AstraZenec# « AstraZenech
TIMI Study Group, » Sanofi-aventis « Daiichi-Sankyd | * Merck
Division of . Eisait
Cardiovascular « Merckt
Medicine; Harvard . .
Medical School— « Sanofi-aventi§
Professor of Medicine
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Peter K. Smith Duke University Medical None None None None None None None
(Vice Chair, Center—Professor of
CABG) Surgery; Chief, Thoracig
Surgery
Sidney C. Smith, Jr University of North None None None None None None None

Carolina—Professor of
Medicine; Center for
Cardiovascular Science
and Medicine—Director
This table represents the relationships of committembers with industry and other entities thatevetermined to be relevant to this document. Thalaéonships were
reviewed and updated in conjunction with all meggiand/or conference calls of the writing committegng the document development process. The thi#e not
necessarily reflect relationships with industryreg time of publication. A person is deemed to haggynificant interest in a business if the inderepresents ownership of
>5% of the voting stock or share of the busines#yemr ownership 0£$5,000 of the fair market value of the businesgyerdr if funds received by the person from the
business entity exceed 5% of the person’s grossriedor the previous year. Relationships that exigt no financial benefit are also included foe furpose of transparency.
Relationships in this table are modest unless wilsernoted.

According to the ACC/AHA, a person hasedevantrelationship IF: a) theelationship or interestelates to the same or similar subject mattee]lettual property or asset,
topic, or issue addressed in tiecumentor b) thecompany/entitywith whom the relationship exists) makes a ddrgg class, or device addressed indbeumentor makes a
competing drug or device addressed indbeumentor c) theperson or a member of the person’s househakla reasonable potential for financial, protesal, or other
personal gain or loss as a result of the issuet¥nbaddressed in tltmcument

*Writing committee members are required to rectsgrtselves from voting on sections to which theac#c relationships with industry and other eettimay apply.
TNo financial benefit.
Significant relationship.

ACC indicates American College of Cardiology; AHAmerican Heart Association; CABG, coronary arteypdiss graft surgery; periop, perioperative noneardurgery;
SIHD, stable ischemic heart disease; STEMI, STatlem myocardial infarction; and TIMI, Thrombosis Myocardial Infarction.
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Appendix 2. Reviewer Relationships With Industry am Other Entities (Relevant)}—2016 ACC/AHA GuidelineFocused Update on
Duration of Dual Antiplatelet Therapy in Patients With Coronary Artery Disease (December 2015)

Reviewer Representation Employment Consultant Speakers | Ownership/ | Personal Research Institutional, Expert
Bureau Partnership/ Organizational, | Witness
Principal or Other
Financial Benefit
Joseph S. Official University of Arizona » AstraZeneca None None » Bayer Pharma | None None
Alpert Reviewer—AHA | Health Sciences Center— | « Bayer (DSMB)t
Professor of Medicine, Head. Daiichi-Sankyo « Janssen
of Department of Medicine | . sanofi-aventis Pharmaceuticals
* Servier (DSMB)
Pharmaceuticals * ZS Pharma*
* ZS Pharma
Joaquin E. Official Oregon Health and Science None None None None None None
Cigarroa Reviewer— University—Clinical
ACC/AHA Task | Professor of Medicine
Force on Practice
Guidelines
lan C. Official Hershey Medical Center— | « Terumo None None * Angel Medical None None
Gilchrist Reviewer—AHA | Physician, Professor of Interventional Systemst
Medicine Systems * Eli Lilly
Dipti Official Newport Coast None None None None None None
Itchhaporia Reviewer—ACC | Cardiology—Robert and
Board of Georgia Roth Chair of
Trustees Cardiac Excellence; Hoag
Heart and Vascular
Institute—Medical Director,
Disease Management
Miaden I. Official University of lllinois— None « Eli Lilly/ None None None None
Vidovich Reviewer—ACC | Associate Professor of Daiichi-
Board of Medicine; Jesse Brown VA Sankyo*
Governors Medical Center—Chief of
Cardiology
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Dawn J. Organizational | Brown University— None None None None » AstraZenecat | None
Abbott Reviewer— Director of Interventional
SCAI Cardiology Fellowship
Training Program
Dominick J. | Organizational | University of Florida * Abbott Vascular | None None * Eli Lilly* None None
Angiolillo Reviewer— College of Medicine— « PLx Pharma « Daiichi-Sankyo*
SCAI Cardiovascular Research | « sanofi-aventis* « AstraZeneca
Director « Eli Lilly* « Janssen*
« Daiichi-Sankyo* Pharmaceuticals?
» AstraZeneca* » CSL Behring*
* Merck* » CeloNova
(DSMB)*
Herbert D. Organizational | Rhode Island Hospital— None None None * Endomax None None
Aronow Reviewer—SVM| Director of Cardiac (Steering
Catheterization Laboratory; Committee)
The Warren Alpert School
of Brown University—
Clinical Professor of
Cardiology; Lifespan
Cardiovascular Institute—
Director, Intervention
Cardiology
Vinay Organizational | University of Pittsburgh None None None None * Abbott None
Badhwar Reviewer—STS | Medical Center—Director, e On-X Life
Center for Mitral Valve Technologies
Disease
Geoffrey D. Organizational | University of Michigan—  Portola None None * Blue Cross/Blue | None None
Barnes Reviewer—SVM | Cardiologist, Vascular Shield of
Medicine Specialist Michigan*
Kathy Berra Organizational | Stanford Prevention « Abor None None None None None
Reviewer— Research Center—Clinical| Pharmaceuticals
PCNA Trial Director
Lola A. Coke | Organizational | Rush University Medical None None None None None None
Reviewer— Center—Cardiovascular
PCNA Clinical Nurse Specialist
Harold L. Organizational | Boston University Medical | None None None » Paraxel None None
Lazar Reviewer— Center Department of International
AATS Cardiology—Professor of (DSMB)
Cardiothoracic Surgery « Eli Lilly
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David C. Organizational | St. Michael's Hospital, None None None » CSL Behringt None None
Mazer Reviewer—SCA | University of Toronto —
Professor of Anesthesia
John D. Organizational | Icahn School of Medicine at None None None None None None
Puskas Reviewer— Mount Sinai, Emory
AATS Crawford Long Hospital—
Chief of Cardiac Surgery
Joseph F. Organizational | Cleveland Clinic, » Medistem None None = Abbott? None None
Sabik Reviewer—STS | Department of Thoracic and
Cardiovascular Surgery—
Department Chair
Linda Shore- | Organizational | Hofstra Northwell School of « Elcam Medical None None None None None
Lesserson Reviewer— Medicine—Director, « Grifols
ASA/SCA Cardiovascular
Anesthesiology
Scott M. Organizational | Mayo Clinic College of None None None None None None
Silvers Reviewer— Medicine, Emergency
ACEP Medicine—Chair and
Associate Professor
Christian A. | Organizational | University of California San| None None None None None None
Tomaszewski| Reviewer— Diego Health—Emergency
ACEP Medicine, Medical
Toxicology Specialist
Sana M. Al- | Content Duke University Medical None None None None None None
Khatib Reviewer— Center—Associate
ACC/AHA Task | Professor of Medicine
Force on Clinical
Practice
Guidelines
Saif Content University of None None None None None None
Anwaruddin | Reviewer—ACC | Pennsylvania—
Interventional Transcatheter Valve
Scientific Program Co-Director,
Council Assistant Professor of
Medicine
Deepak L. Content Brigham and Women'’s None None None * Amarin* None None
Bhatt Reviewer Hospital—Executive « AstraZeneca*
Director of Interventional « Bristol-Myers
Cardiovascular Programs; Squibb*
Harvard Medical School— « Cardaxt
Professor of Medicine
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* Elsai*
* Ethicon*
¢ FlowCot
* Forest
Laboratories*
* Ischemix*
* PLx Pharmat
* Regado
Biosciencest
» Sanofi-aventis*
Kim K. Content University of Houston None None None None None None
Birtcher Reviewer— College of Pharmacy—
ACC/AHA Task | Clinical Professor
Force on Clinical
Practice
Guidelines
Biykem Content Michael E. DeBakey VA None None None None None None
Bozkurt Reviewer— Medical Center—The Mary
ACC/AHA Task | and Gordon Cain Chair and
Force on Clinical| Professor of Medicine
Practice
Guidelines
Michael A. Content Columbia University None None None None None None
Borger Reviewer—ACC | Medical Center—Division
Surgeons’ of Cardiac, Vascular and
Scientific Thoracic Surgery,
Council Cardiothoracic Surgeon
Mauricio G. | Content University of Miami School | « Terumo Medical | None None « AstraZeneca None None
Cohen Reviewer of Medicine—Director of
Cardiac Catheterization
Laboratory
Frederico Content Centro Medico None None None None None None
Gentile Reviewer— Diagnostico—Director,
ACC/AHA Task | Cardiovascular Disease
Force on Clinical
Practice
Guidelines
Samuel S. Content Nemours/Alfred |. DuPont | None None None None None None
Gidding Reviewer— Hospital for Children—
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Guidelines
Alan L. Content University of North None None None None None None
Hinderliter Reviewer Carolina—Division of
Cardiology
David R. Content Mayo Clinic—Consultant, | None None None None None None
Holmes Reviewer—ACC | Cardiovascular Disease
Surgeons’
Scientific
Council
José A. Jogla Content University of Texas None None None None None None
Reviewer— Southwestern Medical
ACC/AHA Task | Center—Professor of
Force on Clinical| Internal Medicine
Practice
Guidelines
Ajay J. Content Columbia University None None None » Abbott Vascular*| « Abbott None
Kirtane Reviewer Medical Center—Associate * Eli Lilly* Vascular*
Professor of Medicine; « Eli Lilly*
Center for Interventional
Vascular Therapy—Chief
Academic Officer;
NYC/Columbia Cardiac
Catheterization
Laboratories—Director
Lloyd W. Content Rush Medical College— None None None None None None
Klein Reviewer—ACC | Professor of Medicine
Interventional
Scientific
Council
David J. Content Stanford University School | None None None None None None
Maron Reviewer of Medicine—Clinical
Professor of Medicine and
Emergency Medicine
Gilles Content Pitie-Salpetriere University | « Acuitude None None  AstraZeneca* None None
Montalescot | Reviewer Hospital—Head of Institute| « AstraZeneca « Bristol-Myers
of Cardiology « Bayer Squibb*
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Bristol-Myers

Celladon

Squibb « Daiichi-Sankyo*
« Daiichi-Sankyo * Eli Lilly*
« Eli Lilly « Janseen-Cilag
e Lead-up Recor
* Medcon  Sanofi-aventis
International o Stentys*
¢ Menarini
* MSD
» Sanofi-aventis
« Stentys
Mark A. Content University of Utah— None None None None None None
Munger Reviewer Professor of Pharmacy
Practice
E. Magnus Content Duke University—Professof « AstraZeneca None None ¢ Daiichi-Sankyo* | None None
Ohman Reviewer of Medicine, Director of « Janssen « Eli Lilly *
Program for Advanced Pharmaceuticals* « Janssen
Coronary Disease Pharmaceuticals
Eric R. Content Medical University of South None None None None None None
Powers Reviewer Carolina—Service Line
Medical Director
Susan J. Content Indiana School of None None None None None None
Pressler Reviewer— Nursing—Professor and
ACC/AHA Task | Sally Reahard Chair; Centgr
Force on Clinical| of Enhancing Quality of
Practice Life in Chronic lliness—
Guidelines Director
Sunil V. Rao | Content Duke University Medical None None None None None None
Reviewer Center—Associate
Professor of Medicine
Philippe Content Université Paris-Diderot— | « AstraZeneca None None « AstraZeneca* None None
Gabriel Steg | Reviewer Professor * Bristol-Myers
Squibb*
« Daiichi-Sankyo
« Eli Lilly
* Merck
Tracy Y. Content Duke University Medical | « AstraZeneca* None None » AstraZeneca* None None
Wang Reviewer Center—Associate « Eli Lilly * Bristol-Myers
Professor of Medicine
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Squibb*

* Eli Lilly/
Daiichi-Sankyo
Alliance*

This table represents the relationships of reviewéth industry and other entities that were disetbat the time of peer review and determined teleyant to this
document. It does not necessarily reflect relatiggswith industry at the time of publication. Arpen is deemed to have a significant interestbnsiness if the interest
represents ownership 85% of the voting stock or share of the businestyemtr ownership 0£$5,000 of the fair market value of the businesgyerdr if funds

received by the person from the business entitgex&% of the person’s gross income for the previ@ar. A relationship is considered to be modesis less than
significant under the preceding definition. Relaships that exist with no financial benefit arepdlscluded for the purpose of transparency. Ratatips in this table are
modest unless otherwise noted. Names are listafbiabetical order within each category of review.

According to the ACC/AHA, a person hasedevantrelationship IF: a) theelationship or interestelates to the same or similar subject mattee]lettual property or
asset, topic, or issue addressed indibeumentor b) thecompany/entitywith whom the relationship exists) makes a ddrgg class, or device addressed in the
documentor makes a competing drug or device addresstteiiocumentor c) theperson or a member of the person’s househakla reasonable potential for
financial, professional or other personal gainosslas a result of the issues/content addresskddocument

*Significant relationship.
TNo financial benefit.

AATS indicates American Association for Thoracia@ary; ACC, American College of Cardiology; ACEPMArican College of Emergency Physicians; AHA,
American Heart Association; CSL, Coordinated Saéebhaboratory; DSMB, data safety monitoring boar@NA; Preventive Cardiovascular Nurses Associat®BA,

Society of Cardiovascular Anesthesiologist; SCAl¢i8ty for Cardiovascular Angiography and Interi@ms; STS, Society of Thoracic Surgeons; and SViti&y for
Vascular Medicine
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