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Levine et al. JACC. 2016. In Press

ObjectivesObjectives: Review 2016 ACC/AHA : Review 2016 ACC/AHA 
Update of Antiplatelet Guidelines Update of Antiplatelet Guidelines 
1) Discuss and review evidence for choice of P2Y12 receptor 

inhibitors after PCI:

•Stable CAD

•ACS

2) Review novel data on duration of P2Y12 receptor inhibitor 
treatment and determinants for changes in guidelines:

•Stable CAD

•ACS

•Strategies for “choosing” the right duration for each patientg g g p

3) Update areas of ongoing research where evidence for practice 
is lacking

•“Triple” Therapy – agents/ duration

•What to do if non‐cardiac surgery is required

•Personalized therapy
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Choosing the Right P2YChoosing the Right P2Y1212 Inhibitor…Inhibitor…

The P2Y12 Receptor Inhibitors:The P2Y12 Receptor Inhibitors:

Prasugrel

• Thienopyridine

Ticagrelor

• Cyclo‐pentyl‐
i l i idi

Clopidogrel

• Thienopyridine

• 1 step 
biotransformation

triazolo pyrimidine

• Direct and 
reversible P2Y12 
inhibitor

• 2 step 
biotransformation

• Generic
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NEJM 357: 2001-2015, 2007 www.NEJM.org

ThienopyridinesThienopyridines: Formation of Active Metabolite: Formation of Active Metabolite
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Farid N.A. et al. Drug Metab. Dispos. 35: 1096-1104 (2007)
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Study DesignStudy Design

D bl bli d

ACS (STEMI or UA/NSTEMI) & Planned PCI

ASA N= 13,600

Double-blind

PRASUGREL
60 mg LD/ 10 mg MD

CLOPIDOGREL
300 mg LD/ 75 mg MD

C S

Median duration of therapy - 12 months

1o endpoint: CV death, MI, Stroke
2o endpoints: CV death, MI, Stroke, Rehosp-Rec Isch

CV death, MI, UTVR
Stent Thrombosis (ARC definite/prob.) 

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds
Key Substudies: Pharmacokinetic, Genomic

Enrollment CriteriaEnrollment Criteria
•Inclusion Criteria

Planned PCI for :
Mod High Risk UA/NSTEMI (TRS > 3)Mod-High Risk UA/NSTEMI (TRS > 3)
STEMI: < 14 days (ischemia or Rx strategy)
STEMI: Primary PCI

•Major Exclusion Criteria:
– Severe comorbidity
– Increased bleeding risk
– Prior hemorrhagic stroke or any stroke < 3 mos

Known

Anatomy

g y
– Any thienopyridine within 5 days
– No exclusion for advanced age or renal function 
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Bleeding Risk SubgroupsBleeding Risk Subgroups
Therapeutic ConsiderationsTherapeutic Considerations

16%

4%4%

Significant 
Net Clinical Benefit 
with Prasugrel
80%

MD MD 
10 mg10 mg

Wallentin et al. NEJM 2009. 360(11): 1045-57



7/11/2016

8

Wallentin et al. NEJM 2009. 360(11): 1045-57
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Wallentin et al. NEJM 2009. 360(11): 1045-57

Wallentin et al. NEJM 2009. 360(11): 1045-57
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Specific P2Y12 Inhibitor: Recommendations

A few reminders…
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Should We Change the Duration of Should We Change the Duration of 
Therapy?Therapy?

Which patient is worse?Which patient is worse?

Versus
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What are we trying to prevent What are we trying to prevent 
with long term therapy?with long term therapy?

The “Ground Rules” of the guidelines…The “Ground Rules” of the guidelines…

• Evaluate 11 new studies (predominant “novel” 
generation DES), where duration of DAPT was g ),
assessed

• The term “DAPT” refers to combination of aspirin 
and any one of the P2Y12 inhibitors (clopidogrel, 
prasugrel, ticagrelor)

• Recommendations are taken with the assumptions 
on patient not having an indication for oral 
anticoagulant therapy
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Can We Shorten the Duration…Can We Shorten the Duration…
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The “Long Term Studies” The “Long Term Studies” –– The ones The ones 
we hear more about…we hear more about…
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Baseline Characteristics:Baseline Characteristics:

Mauri et al. NEJM. 2014. 371(23): 2155‐66
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PEGASUSPEGASUS--TIMITIMI 54: Study Design54: Study Design

Patients aged ≥50 years with a history of spontaneous MI 1–3 years prior to enrolment 
AND at least one additional atherothrombosis risk factor*

(N=21,162)(N 21,162)

Ticagrelor 60 mg bid
+ ASA 75–150 mg/day

Minimum of 12 months’ follow up:
Every 4 months in Year 1,

h i ll

Placebo
+ ASA 75–150 mg/day

Ticagrelor 90 mg bid
+ ASA 75–150 mg/day

FOR REACTIVE MEDICAL USE ONLY. These slides have been provided, on request by AstraZeneca Scientific Affairs 
AstraZeneca does not, under any circumstances, promote its products for off-label or unapproved uses.

then semi‐annually

Primary efficacy endpoint: CV death, MI or stroke
Primary safety endpoint: TIMI‐defined major bleeding

*Age ≥65 years, diabetes mellitus, second prior MI, multivessel CAD or chronic non‐end stage renal disease 
bid, twice daily; CAD, coronary artery disease; TIMI, Thrombolysis in Myocardial Infarction

Bonaca MP et al. Am Heart J 2014;167:437–444
Bonaca MP et al. N Engl J Med 2015 [Epub ahead of print]

36
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Duration of DAPT in Patients with Stable CAD Post 
PCI
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Duration of DAPT in Patients with Stable CAD Post 
PCI

RESOLUTE Pooled DAPT Interruption AnalysisRESOLUTE Pooled DAPT Interruption Analysis
Timing of First DAPT Interruption and ST Through 1 YearTiming of First DAPT Interruption and ST Through 1 Year

Never Interrupted*

DAPT I t t d

> 1 Month

DAPT Interrupted

0.00%

0.67%

2.96%

0.21%

First Interruption 0‐1 Month First Interruption 1‐12 Months
* Including patients with no DAPT interruption except possible after ST through 12 months
‡ of which 617 patients discontinued (did not restart) and 219 patients temporarily interrupted DAPT
† 4 of the events involved discontinuation within 1st 2 days – all probable ST (unexplained/cardiac 
death within 30 days). 1 event followed interruption at day 3 – definite ST at day 22. 

# of # of ptspts at risk at baseline at risk at baseline 3,858 3,858 169169 3,8583,858 907907‡‡

# of events # of events 2626 55†† 88 00

# of days to interruption (median)# of days to interruption (median) NANA 33 NA NA 250250

95% CI95% CI [0.44%, 0.99%][0.44%, 0.99%] [0.97%, 6.77%][0.97%, 6.77%] [0.09%, 0.41%][0.09%, 0.41%] [0.00%, 0.33%][0.00%, 0.33%]

Silber S. TCT 2012 
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Duration of DAPT in Patients with Stable CAD Post 
PCI

The Rationale for Shorter Duration…The Rationale for Shorter Duration…

Palmerini et al. Lancet. 2015. 385:2371
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10 trials with 31 666 patients DAPT duration after DES10 trials with 31 666 patients DAPT duration after DES

Palmerini et al. Lancet. 2015. 385:2371

Palmerini et al. Lancet. 2015. 385:2371



7/11/2016

25

Palmerini et al. Lancet. 2015. 385:2371

Palmerini et al. Lancet. 2015. 385:2371
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Adding up the results…Adding up the results…
•

• Extended DAPT was associated with 22% increase in all cause 
mortality

• This is primarily due to 49% increase in non‐cardiac mortality 
and NO significant differences in cardiac mortality

• Significantly, extended DAPT comes with a cost of increase 
bleeding
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Why might MI patients be different?Why might MI patients be different?

CHARISMACHARISMA: : Patients with Patients with Prior Prior MIMI

10
N= 5 397

15,603 patients with either clinically evident CVD or multiple risk factors were randomized to clopidogrel (75 
mg OD) plus low-dose aspirin (75-162 mg OD) or placebo plus low-dose aspirin and followed for 28 months. 
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Duration of DAPT in Patients with ACS 
Post PCI

Yusef et al. NEJM. 2001; 345(7):494-502

Duration of DAPT in Patients with ACS 
Post PCI
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Duration of DAPT in Patients with ACS 
Post PCI

Primary Endpoint: CV Death, MI, Primary Endpoint: CV Death, MI, 
or Strokeor Stroke

EXTENDEDDAPT ASPIRIN ALONE RISK RATIO

33,435 patients followed over a mean 31 months as part of a collaborative meta‐analysis of 
CV events in patients with previous MI treated with DAPT with aspirin alone for > 1 year

STUDY
EVENT
S

TOTAL EVENTS TOTAL

CHARISMA 125 1,903 162 1943

PRODIGY 63 732 69 733

ARCTIC‐
Interruption

3 156 4 167

DAPT 59 1,805 108 1771

DES LATE 56 1,512 66 1551

(95% CI)

0.77 (0.61,0.98)

0.91 (0.65‐1.28)

0.79 (0.18‐3.51)

0.52 (0.38‐0.72)

0.85 (0.60‐1.21)

CI: confidence interval; DAPT: dual antiplatelet therapy; RR: risk ratio.

Udell JA, et al.  Eur Heart J. 2015 Aug 31. Available at eurheartj.oxfordjournals.org.

DES LATE 56 1,512 66 1551

PEGASUS‐TIMI 54 980 14,095 578 7067

TOTAL  1,286 20,203 987 13,232

6.4% 7.5%

0.2 0.5 1 2

ASPIRIN ALONE BETTER

0.84 (0.76‐0.94)

0.78 (0.67‐0.90)

P = 0.001
EXTENDED DAPT BETTER



7/11/2016

30

RISK RATIO

Primary Endpoint Primary Endpoint –– Removed Removed PEGASUSPEGASUS--TIMI 54 TIMI 54 
& DAPT& DAPT

EXTENDEDDAPT ASPIRIN ALONE

(95% CI)

0.77 (0.61‐0.98)

0.91 (0.65‐1.28)

0.79 (0.18‐3.51)

0.85 (0.60‐1.21)

STUDY
EVENT
S

TOTAL EVENTS TOTAL

CHARISMA 125 1,903 162 1,943

PRODIGY 63 732 69 733

ARCTIC‐
Interruption

3 156 4 167

DES LATE 56 1,512 66 1,551

0.82 (0.70‐0.97)

Udell JA, et al.  Eur Heart J. 2015 Aug 31. Available at eurheartj.oxfordjournals.org.

TOTAL  247 4,303 301 4,394

5.7% 6.9%

0.2 0.5 1 2

ASPIRIN ALONE BETTERP = 0.02 EXTENDED DAPT BETTER

Treatment Algorithm for Duration of P2YTreatment Algorithm for Duration of P2Y1212
Inhibitor in Patients after ACSInhibitor in Patients after ACS
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Treatment Algorithm for Duration of Treatment Algorithm for Duration of 
P2YP2Y1212 Inhibitor in Patients after PCIInhibitor in Patients after PCI

How to Apply this to Clinical How to Apply this to Clinical 
Practice?Practice?
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Bleeding Risk High
• Prior bleeding

Ischemic Risk High
• Extensive stenting

/ d• Advance age
• Surgery pending
•Need for anticoagulation 
(e.g. afib)
• Co‐morbidities (strokes)

• 1st/2nd generation DES
•Diffuse CAD
• Prior stent 
thrombosis/MI
• Left main stent

Adapted from G. Montalescot

Predictors of Net Treatment EffectPredictors of Net Treatment Effect

Characteristics
Impact on Net 

Treatment Effect
% of Variation 

Explained
Age  ≥ 75       
Age 65 - < 75 

-1.2%
-0.5%

6.0%
2.1%

Bleeding
Predictors

Age < 65    (reference)   - -

Prior PCI or MI 1.1% 14.6%

Stent Diameter < 3 mm 0.9% 10.1%

CHF or LVEF < 30% 1.9% 9.9%

MI at Presentation 1.0% 9.6%

Paclitaxel-Eluting Stent 1.0% 8.8%

Cigarette Smoker 0.7% 4.3%

Diabetes 0.6% 4.3%
1 6% 3 7%

Ischemia
Predictors

64

Vein Graft PCI 1.6% 3.7%

Hypertension 0.2% 0.4%

Renal Insufficiency 0.4% 0.3%

PAD -0.1% 0.04%

Bleeding
and 

Ischemia
Predictors

Yeh et al. AHA 2015
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The DAPT The DAPT ScoreScore
Variable Points

Patient Characteristic

Age

Distribution of DAPT Scores among all 
randomized subjects in the DAPT Study

≥ 75 -2

65 - <75 -1

< 65 0

Diabetes Mellitus 1

Current Cigarette Smoker 1

Prior PCI or Prior MI 1

CHF or LVEF < 30% 2CHF or LVEF < 30% 2

Index Procedure 
Characteristic

MI at Presentation 1

Vein Graft PCI 2

Stent Diameter < 3mm 1

Yeh et al. AHA 2015

The DAPT Score The DAPT Score -- Conclusions Conclusions 
Among patients who have not had a major ischemic or 

bleeding event within the first year after PCI:

Th DAPT S id tifi d ti t f h i h iThe DAPT Score identified patients for whom ischemic 
benefits outweighed bleeding risks, and patients for whom 

bleeding risks outweighed ischemic benefits.

High DAPT Score ≥ 2 
NNT to prevent ischemia = 34
NNH to cause bleeding = 272

Low DAPT Score (< 2)
NNT to prevent ischemia = 153
NNH to cause bleeding = 64

DAPT Score may help clinicians decidewho should, 
and who should not be treated with extended DAPT

‐2 10
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DAPT Score CalculatorDAPT Score Calculator

DAPT Score calculator

www.daptstudy.orgp y g

Insights from Insights from PEGASUSPEGASUS--TIMI 54TIMI 54: CV Death/MI/Stroke in : CV Death/MI/Stroke in 
Relation to Time From P2Y12 Inhibitor WithdrawalRelation to Time From P2Y12 Inhibitor Withdrawal

Time from P2Y12 inhibitor withdrawal to randomization 3 Year KM rate (%)
Ticagrelor Placebo HR (95% CI) P-value

Ticagrelor 90 mg Ticagrelor 60 mg Pooled

≤30 days
n=7 181
27% RRR

>30 days to 1 year
n=6 501
14% RRR

>1 year
5 079

7.4
8.0
7.7 9.9

8.1
7.2
7.6 8.7

6.3

0.70 [0.57-0.87]
0.75 [0.62-0.92]
0.73 [0.61-0.87] 

0.90 [0.72-1.12]
0.82 [0.65-1.02]
0.86 [0.71-1.04]

0.96 [0.73-1.26]

<0.001

0.11

P‐trend <0.001

1.0

PLACEBO BETTERTICAGRELOR  BETTER

n=5 079
 RRR

6.9
6.6 6.9

1.06 [0.81-1.38]
1.01 [0.80-1.27] 0.96
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Triple Therapy Triple Therapy –– The new frontier…The new frontier…
• The addition of DAPT to oral anticoagulant confers 2‐3X 

increase in bleeding complications

Perioperative Management of NonPerioperative Management of Non--cardiac cardiac 
Surgery in Patients on DAPT after PCISurgery in Patients on DAPT after PCI
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The NEXT frontier ??…The NEXT frontier ??…

In Summary…In Summary…

Updated guidelines suggest 
Adifferentiating stable vs. ACS patients

Shorter duration of therapy of up to 6 
months for stable CAD post DES

Minimum of 12 months for ACSMinimum of 12 months for ACS 
patients after DES
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Summary (2)Summary (2)
For Long term DAPT… 
Ideal approach is to 
individualize care based 
onon:

• Bleeding History

• Demographics

• Atherothrombotic Burden

• DAPT Score ?

Discuss with patients 
risk/benefits

When in doubt CALL us!

Angiolillo et al. J Am Coll Cardiol 2007;49:1505–16
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Gastro-intestinal absorption

15% active metabolite
P2Y

1

P2Y
12

Gastro-intestinal absorption
Gastro-intestinal absorption

15% active metabolite
P2Y

1

P2Y
12

Gastro-intestinal absorption

Hepatic CYP 
Biotransformation

85% inactive metabolites
(Esterases in blood)

Hepatic CYP 
Biotransformation

85% inactive metabolites
(Esterases in blood)

Angiolillo et al. J Am Coll Cardiol 2007;49:1505–16

How were the duration guidelines How were the duration guidelines 
designed…designed…
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Trials Evaluating Prolonged Dual Trials Evaluating Prolonged Dual 
Antiplatelet Therapy Following MIAntiplatelet Therapy Following MI

Trial
Subgroup 
/Population

N Drug
Duration 
(months)

MACE 
Events

Bleeding EP

St bl i MI
CHARISMA1

Stable prior MI 
(mean 24 mo.)

3,846 Clopidogrel 28 287 GUSTO mod/severe

PRODIGY2 PCI for ACS 1,465 Clopidogrel 6 vs. 24 132 TIMI major

ARCTIC‐
Interruption3

PCI for ACS 
(excluded STEMI)

323
Clopidogrel or 
Prasugrel

12 vs. 24 7 STEEPLE major

DAPT4
PCI for MI 
subgroup

3,576
Clopidogrel or 
Prasugrel

12 vs. 30 167 GUSTO mod/severe

DES‐LATE5 PCI for ACS 3,063 Clopidogrel 12 vs. 24 122 TIMI major

1. Bhatt DL, et al. J Am Coll Cardiol. 2007;49:1982‐1988; 2. Valgimigli M, Prolonging Dual Antiplatelet Treatment After 
Grading Stent‐Induced Intimal Hyperplasia Study (PRODIGY) Investigators. Circulation. 2012;125(16):2015‐26; 3. Collet 
JP, ARCTIC Iinvestigators. Lancet. 2014;384(9954):1577‐85; 4. Mauri L, et al. DAPT Study Investigators. N Engl J Med. 
2014;371(23):2155‐66; 5. Lee CW, et al. Circulation. 2014;129(3):304‐1; 6. Bonaca MP, et al. N Engl J Med. 2015;372:1791‐800.

PEGASUS
TIMI‐546

Stable prior MI 
(median 20 mo.)

21,162 Ticagrelor  33 1,558 TIMI major

Total 33,435 30 2,273

Master Algorithm on Duration of Therapy
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Determinants Determinants 
for Duration for Duration 
for Dual Antifor Dual Anti--

Stent Type

Bare Metal vs Drug Eluting 
Stent (DES)

DES generation

platelet platelet 
TherapyTherapy

•Stable CAD vs. ACS

Patient Demographics

Co‐morbidities

Bleeding risk


