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Rationale for Long-Term DAPT

« Single antiplatelet therapy is highly beneficial both
early and late after AMI

« Despite contemporary medical therapy, late iIschemic
events are frequent after AMI

— AMI is a “biomarker” of a vulnerable patient population

— PROVE-IT Trial= 30 month ischemic event rate 22.4% with
high dose atorvastatin

» Most late events after AMI are not stent-related—>
systemic prevention Is critical

— PROSPECT trial=> nearly 50% of events at 3 years after
NSTEMI are attributable to the non-target lesion



Long-Term DAPT after AMI

 What are the data?




CHARISMA : Established Disease Subgrou

Patients With Prior Myocardial Infarction,
Stroke, or Symptomatic Peripheral Arterial
Disease in the CHARISMA Trial
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The purpose of this study was to determine the possible benefit of dual antiplatelet therapy in patients with prior
myocardial infarction (MI), ischemic stroke, or symptomatic paripheral arterial disease (PAD)

Dual antiplatelet therapy with clopidogrel plus aspirin has been validated in the settings of acute coronary syn-
dromes and coronary stenting. The value of this combination was recently evaluated in the CHARISMA (Clopi-
dogrel for High Atherothrombotic Risk and Ischemic Stabilization, Management, and Avoidance) trial, where no
statistically significant benefit was found in the overall broad population of stable patients studied.

We identified the subgroup in the CHARISMA trial who were enrolied with documented prior M1, ischemic stroke,
or symptomatic PAD.

A total of 9,478 patients met the inclusion criteria for this analysis. The median duration of foflow-up was 27.6
months. The rate of cardiovascular death, ML, or stroke was significantly lower in the clopidogrel plus aspirin arm
than in the placebo plus aspirin arm: 7.3% versus 8.8% (hazard ratio [HR] 0.83, 95% confidence interval [CI]
0.72 to 0.96, p - 0.01). Additionally. hospitalizations for ischemia were significantly decreased, 11.4% versus
13.2% (HR 0.86, 95% C1 0.76 to 0.96, p ~ 0.008). There was no significant difference in the rate of severe
bleeding: 1.7% versus 1.5% (HR 1.12, 95% Cl 0.81 to 1.53, p ~ 0.50); moderate bleeding was significantly in-
creased: 2.0% versus 1.3% (HR 1.60, 95% CI 1.16 t 0, p — 0.004).

In this analysis of the CHARISMA trial, the large number of patients with documented prior MI, ischemic stroke,
or symptomatic PAD appeared to derive significant benefit from dual antiplatelet therapy with clopidogrel plus
aspirin. Such patients may benefit from intensification of antithrombotic therapy beyond aspirin alone, a concept
that future trials will need to validate. (Clopidogrel for High Atherothrombotic Risk and Ischemic Stabilization,
Management, and Avoidance [CHARISMA]; http://céinicaltrials go: /show/NCT00050817%order ~1;
NCT00050817) () Am Coli Cardiol 2007;49:1982-8) ® 2007 by the American College of Cardiology
Foundation

e Subgroup analysis of
patients with prior Ml,
Ischemic stroke, or PAD
(n=9478)

* All received ASA

 Randomized to
clopidogrel vs. placebo
(median 27 months)

* Primary endpoint =
composite of CV death,
MI, or stroke

Bhatt DL, et al. JACC 2007;49:1982-2



CHARISMA : Established Disease Subgroup

 Relative and absolute
benefit similar across all

3 patient subsets
== Placebo + ASA

— Clopidogrel + ASA e  No difference in

4 GUSTO severe
bleeding or fatal
bleeding, but GUSTO
moderate bleeding was

/7" RRR: 17.1% [95% CI: 4.4%, 28.1%) increased (2.0% vs.
p=0.01 1.3%, p=0.004)
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Bhatt DL, et al. JACC 2007;49:1982-2



CHARISMA : Prior Ml vs. CAD (without Ml)

Prior Ml (n=3846) CAD without MI (n=1989)

Primary outcome event rate (%)
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DAPT Trial: ACS Subset

Benefits and Risks of Extended Duration
Dual Antiplatelet Therapy After PCl in
Patients With and Without

Acute Myocardial Infarction
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BACKGROUND The benefits and risks of prolonged dual antiplateiet therapy may be different for patients with acute
myacardial infarction (MI) compared wath more stable presentations.

OBJECTIVES This study sought to assess the banefits and risks of 30 versus 12 months of dual antiplatelet therapy
among patients undergoing coronary stent implantation with and without M1

METHODS The Dual Antipiatelet Therapy Study, a randomized double-blind, placebo-controfled trial, compared 30
versus 12 months of dual antiplatelet therapy after coronary stenting. The ffect of continued thienopyridine on ischemic
and bleeding events among patients initially presanting with versus without M| was assessed. The coprimary endpoints
were definite or probable stent thrombesis and major adverse cardiovascular and cerebrovascular events (MACCE). The
primary safety endpoint was GUSTO (Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded
Artenes) moderate or severe bleeding.

RESULTS Of 11,648 randomized patients {9,961 treated with drug-eluting stents, 1,687 with bare-metalstents), 30.7%
presented with MI. Between 12 and 30 months, continued thienopyridine reduced stent thrombosis compared with
placebo in patients with and without MI at presentation (M1 group, 0.5% vs. 1.9%, p < 0.007; no Mi group, 0.4% vs.
1.1%, p < 0.007; interaction p = 0.69). The reduction in MACCE for continued thienopyridine was greater for patients
with MI {(3.9% vs. 6.8%,; p < 0.001) compared with those with no MI (4 4% vs. 53%,; p = 0.08; interaction p = 0.03). In
both groups, continued thisnopyridine reduced M1 (2.2% vs. 5.2%, p < 0.001 for MI; 2.1% vs. 3.5%, p < 0.001 for no MI;
interaction p = 0.15) but increased bleeding (1.9% vs. 0.8%, p = 0.005 for MI; 26% vs. 1.7%, p = 0.007 for no MI;
interaction p = 0.21).

CONCLUSIONS Compared with 12 months of therapy, 30 months of dual antiplateiet therapy raduced the nisk of stent
thrombosis and Ml in patients with and without M|, and increased bleeding. (The Dual Antiplatelet Therapy Study
[The DAPT Study]: NCT( 8) (J Am Coll Cardiol 2015;65:2211-21) € 2015 by the American College of Cardiology
Foundation.

Subgroup analysis of
DAPT trial patients who
presented with AMI
(n=3576; 47% STEMI)

All patients were event
free at 12 months

Randomized to continued
DAPT vs. ASA alone
from month 12-30

Yeh RW, et al. JACC 2015;65:2211-21



Treatment Effect
According to ACS Status

Stent Thrombosis

8%
79 - M Continued Thienopyridine
ul Placebo
6% -
5% -
4% -
3% - P<0.001 P<0.001
0,
2% - 1.9%
1.1%
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4 0.4% i i
0% I
ACS No ACS

Interaction P=0.69

Yeh et al., J Am Coll Cardiol. 2015 May 26.
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Treatment Effect According to
ACS Status: Mortality

Death

8%

2 M Continued Thienopyridine

ui Placebo

6%

5% - No evidence of excess mortality
agi 4 in ACS cohort

3%
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1% -

0% :
ACS No ACS

Interaction P=0.13

Yeh et al., J Am Coll Cardiol. 2015 May 26.
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— . .
o Trial Design

Stable pts with history of Ml 1-3 yrs prior
+ >1 additional atherothrombosis risk factor

RANDOMIZED

DOUBLE BLIND Planned treatment with ASA 75 - 150 mg/d &
Standard background care

Ticagrelor Ticagrelor

90 mg bid 60 mg bid e

FO”OW-Up Visits Minimum 1 year follow-up
Q4 mos for 1st yr, then Q6 mos Event-driven trial

An Academic Research Organization of i )
@ Brigham and Women’s Hospital and Harvard Medical School Bonaca MP et al. Am Heart J 201 4’ 167:437-44



Primary Endpoint @

HR 0.85 (95% CI1 0.75 - 0.96)
P=0.008

PEGASUS
TIMI 54
10
N = 21,162
9 - Median follow-up 33 months Placebo (9.0%)
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Ticagrelor 60 mg
HR 0.84 (95% CI1 0.74 - 0.95)
P=0.004
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An Academic Research Organization of
Brigham and Women's Hospital and Harvard Medical School
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H=
N

Components of Primary Endpoint @

PEGASUS
TIMI 54
Endpoint HR (95% CI) P value
—— 0.85 (0.75-0.96) 0.008
CV Death, MI, or Stroke —— 0.84 (0.74-0.95) 0.004
(1558 events) e 0.84 (0.76-0.94) 0.001
S o 0.87 (0.71-1.06) 0.15
CV Death ® 0.83 (0.68-1.01) 0.07
(566 events) e 0.85 (0.71-1.00) 0.06
L 0.81 (0.69-0.95) 0.01
Myocardial Infarction @ 0.84 (0.72-0.98) 0.03
(898 events) s 0.83 (0.72-0.95) 0.005
= 0.82 (0.63-1.07) 0.14
Stroke D 0.75 (0.57-0.98) 0.03
(313 events) B 0.78 (0.62-0.98) 0.03
| | | |
Ticagrelor better Placebo better @ Ticagrelor 60 mg

€ Pooled

An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical School




S = Bleeding

PEGASUS

©

TIMI 54

5 Ticag 90: HR 2.69 (1.96-3.70)
Ticag 60: HR 2.32 (1.68-3.21)

P<0.001

31 26
2.3

P<0.001

13 42

3-Year KM Event Rate (%)

TIMI Major TIMI Minor  Fatal bleeding or
ICH

An Academic Research Organization of
Brigham and Women'’s Hospital and Harvard Medical School

B Ticagrelor 90 mg
M Ticagrelor 60 mg
® Placebo

ICH Fatal Bleeding



Long-Term DAPT after AMI

* How should we individualize care?




Key challenge in risk stratification:
Concordance of risk factors for benefit and harm

Ischemic Complications Bleeding Complications
« STEMI presentation «--------- "= -r~> STEMI presentation
 NSTEMI presentation * Low weight/BSA

c Age €------------------—; -—-~> Age

 Female Gender «------------ --1+ Female Gender

* Renal Insufficiency «¢---------- "= - Renal Insufficiency

« PAD €-=-=-==-=-=====-===----- -=1*° PAD

 Diabetes
* Prior CAB

Implications: Challenging to identify

iIndividual patients based on clinical

Intuition 2 need quantitative models

Salisbury A, et al. ACC 2010



Research

Original Investigation

Development and Validation of a Prediction Rule for Benefit
and Harm of Dual Antiplatelet Therapy Beyond 1 Year

After Percutaneous Coronary Intervention

Robert W. Yeh, MD, MSC: Eric A, Secemsky, MD. MSC; Dean J, Karelakes, MD; Sharon-Use T. Normand, PhD; Anthony H. Gershiick, MBBS:
Cohen, MD, MSc; John A Spertus, MD. MPH; Philippe Gabriel Steg, MD: Donald £ Cutip, MD: Michaal J. Rinaldi, MD; Edoardo Camenzind, MO;
William Wijns, MD, PhD; Patricla K. Apruzzesa. MA: Yang Song, MS; Joseph M. Massaro, PhD; Laura Maurl, MD, MSc; for the DAPT Study Investigators

Supplemental content at
Jama

IMPORTANCE Dual antiplatelet therapy after percutaneous coronary intervention (PCI) =

Identifying Patients e

OBJECTIVE To develop a clinical decision tool to identify patients expected to derive benefit
vs harm from continuing thienopyridine beyond 1 year after PCL

DESIGN, SETTING, AND PARTICIPANTS Among 11648 randomized DAPT Study patients from 11
e countries (August 2009-May 2014), 2 prediction rule was derived stratifying patients into

groups to distinguish ischemic and bleeding risk 12 to 30 manths after PCI. Validation was

internal via bootstrap resampling and external among 8136 patients from 36 countries

. randomized in the PROTECT trial Uune 2007-July 2014).
a t ‘ r - EXPOSURES Twelve months of open-lzba! thienopyridine plus aspirin, then randomized to 18

months of continued thienopyridine plus aspirin vs placebo plus aspirin,

MAIN OUTCOMES AND MEASURES Ischemia {(myocardial infarction or stent thrombasis) and
bleeding (moderate or severs) 12 to 30 months after PCI.

RESULTS Among DAPT Study patients (derivation cohort; mean age, 61.3 years; women,
251%), ischemia occurred in 348 patients (3.0%) and bleeding in 215 (1.8%). Derivation cohort
models predicting ischemia and bleeding had ¢ statistics of 0.70 and 0.68, respectively. The
prediction rule assigned 1 point each for myocardial infarction at presentation, prior myocardial
e C O r e infarction or PCl, dizbetes, stent diameter less than 3 mm, smoking, and paditaxel-eluting stent;
2 points each for history of congestive heart failure/low ejection fraction and vein graft
intervention; -1 point for age 65 to younger than 75 years; and -2 points for age 75 years or
older. Among the high score group (score =2, n = 5917), continued thienopyridine vs placebo
was associated with reduced ischemic events (2.7% vs 5.7%; risk difference [RD], -3.0% [95%
€1, 4.9 to -2.0%]. P < .001) compared with the low score group (score <2, n = 5731; 1.7% vs
2 RD, -0.7% [95% C1, -1.4% to 0.09%], P = 07; interaction P < ). Conversely,
continued thienopynidine was associated with smaller increases in bleeding among the high
score group (1.8% vs 1.4%; RD, 0.4% [95% (1. -0.3% to LO%]. P = .26) compared with the low
score group (3.0% vs 1.4%; RD, 1.5% [95% O, 0.8% to 2.3%], P < .001; interaction P = .02).
Among PROTECT patients (validation cohort: mean age, 62 years; women,
occurred in 79 patients (1.0%) and bleeding in 37 (0.5%), with a ¢ statistic m:m:‘;‘:;carw
and 0,64 for bleeding. In this cohort, the high-score patients (n ~ 2848) had increased ischemic e AR >
events compared with the low-score patients and no significant difference in bleeding.

CONCLUSION AND RELEVANCE Among patients not sustaining major bleading or ischemic this tice

events | year after PCl, 2 prediction rule assessing late ischemic and bleeding risks to inform Corresponading Authors: Rooart W,
dual antiplatelet therapy duration showed modest accuracy in derivation and validation el mith Centter for
cohorts. This rule requires further prospactive evaluation to assess potential effects on P;;"‘imm:“
patient care, as well as validation in other cohorts.

TRIAL REGISTRATION clinicaltrials.gov Identifier- NCTO0977938

JAMA. gok: jama. Boston. MA 0215
Pubtsned anline March 29, 2016 nnersorg




The DAPT Score

Variable
Patient Characteristic
Age

=75

65 - <75

< 65
Diabetes Mellitus
Current Cigarette Smoker
Prior PCI or Prior Ml

CHF or LVEF < 30%

Index Procedure
Characteristic

MI at Presentation
Vein Graft PCI
Stent Diameter < 3mm

Points

]
=

N P B P O

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

30%

N N
< &
> o

Percentage of Patients
a
>

0%_ T T
-2-101 2 3 456 7
DAPT Score
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Continued Thienopyridine vs. PlaceboTreat
Effect by DAPT Score Quartile (N = 11,648).

Risk Difference (Continued
Thienopyridine — Placebo), 12-30M

Q1 = DAPT Score-2to 0

Q3 = DAPT Score 2

Q2 = DAPT Score 1
4.0%

3.0%

2.0%

1.0%

0.0%

-1.0%

-2.0%

-3.0%

-4.0%

Q4 = DAPT Score > 2

Stent Myocardial GUSTO Moderate/
Thrombosis Infarction Severe Bleeding
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

1.97%

-0.07% -0.06%




Limitations of the DAPT Score

* Predicts “net clinical benefit"— assumes that ischemic
and bleeding complications have similar prognostic
Impact

» Excludes certain patient types for whom risk prediction
may be desirable
»> Patients on oral anticoagulation or with prior h/o bleeding
* Only predicts benefit of extending DAPT from 12 to 30

months - does not provide insight about shortening
DAPT



PRECISE Risk Score

Derivation and validation of the predicting bleeding
complications in patients undergoing stent implantation
and subsequent dual antiplatelet therapy (PRECISE-DAPT)
score: a pooled analysis of individual-patient datasets from
clinical trials

ground Dual andplateles therapy (DAPT) wihth aspirin plus a P2Y,, Inhibktor prevenss tschaemic events afier
cotonary ssenung, but increases bleeding. Guidelines support weighung bleeding risk before the seleaton of
treatmen: duravton, b no standardised tool extsts for this purpose.

Methods A wtal of 14963 pattents weated with DAPT after coronary stenting—largely consisting of aspirin and
dopldogrel and without Indicarion o oral amicoagulaton—swere pooled a1 a single-padent level from elgh: multicenire
randomised clinical wrials with independent adjudication of events. Using Cox proportional hazards regressson, we
sdentifed predicrors of ow-oF hospital Thrombosts in Myocardtal Infarciion (TIMI) major or minor bleeding swranified
by trial, and developed a numerical bleeding risk score. The predictive performance of the novel score was assessed in
the dertvation cohort and validated In patlents weated with perananeous coronary Imerventon from the PLATelet
mhibiton and patlent Omcomes (PLATO) trial (n=8595) and BernPCI regisiry (n=6172). The novel scorewas assessed
within padents randomised to different DAPT durations (n=10081) 1o idendfy the effect on bleeding and tschaemia of
along (12-24 months) or short (3-6 months) treasment In reladon w baseltne bleeding risk.

Findings The PRECISE-DAPT score {age, reanine clearance, haemoglobin, whiteblood-cell count, and prevs
spontaneous bleeding) showed a c-index for ourof hospial TIMI major or minor bleeding of 0-73 {95% C10-61-0-85)
mn the dertvasion cohorn, and 0-70 (0-65-0-74) In the PLATO rial validaton cobon and 0-66 (0-61-0-71) in the
BernPClI regisiry validation cohon. A longer DAPT duration significandy Increased bleeding tn patienss a high risk
{score =25), bur not tn those with lower risk profiles (P, ..~0-007), and exenad a significant tschaemic benehit only
in this laner group.

Interpretation The PRECISE-DAPT score is a simple five-fsem risk score, which provides a standardised wol for the
predicion of ou-ofhospial blesding during DAPT. In the context of a comprehensive ciinical evaluation process,
this tool can supporn ciinical deciston making for reatment duration.

Funding None.

2 months of DAPT

l1abtl
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Risk score to predict 1-year
major bleeding on DAPT

Developed using pooled data
from 8 multicenter RCTs of
varying DAPT duration

Bleeding endpoint = TIMI
major or minor bleeding
between 7 days and 1 year
after PCI

Score based on patient
characteristics available at
time of index PCI procedure

Costa F, et al. Lancet 2017:;389:1025-34



PRECISE Risk Score

—— TIMI major or minor bleeding
— TIMI major bieeding

« Score (range 0-100) includes 5
Independent risk factors

— Hemoglobin -- WBC
— Age -- CrCl
— Prior bleeding

* Top quartile (score >25)
correlates with high risk of
bleeding (2-4%/year)

* Available as web-based
calculator (Rttp:/Aww.
BEEERE precisedaptscore.com/predapt/
webcalculator.html) and phone

app

White-blood-cell count (109 cells per pal )

Costa F, et al. Lancet 2017;389:1025-34



http://www.precisedaptscore.com/predapt/webcalculator.html
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http://www.precisedaptscore.com/predapt/webcalculator.html
http://www.precisedaptscore.com/predapt/webcalculator.html
http://www.precisedaptscore.com/predapt/webcalculator.html
http://www.precisedaptscore.com/predapt/webcalculator.html

Absolute rskdifference (%)

Event rate (%)

PRECISE Risk Score: Net Clinical Benefit

—— Ischaemia
3 = Bleeding
— Net effect

ARD=-021%
p=0-99

ARD=-1-18%

p=0-26
[ ischaemia/short DAPT
[ ischaemia/long DAPT
[ Bleeding/short DAPT
[ Bleeding/long DAPT

Moderate
PRECISE-DAPT score

ARD=+1-41%
p=0-48

* Net benefit of long
DAPT positive in first
3 quartiles and only
harmful in top quartile

Risk Net Clinical
Quartile Benefit
1 + 1.4%
2 + 0.8%
3 + 2.0%
4 -1.2%

Costa F, et al. Lancet 2017;389:1025-34




Summary/Conclusions

« There is strong evidence that prolonged DAPT (esp. with
ticagrelor and clopidogrel) can provide meaningful
reductions in ischemic events in patients with prior AMI

« These benefits come at a price of increased bleeding

« Optimizing the risk:benefit ratio of extended DAPT after
AMI requires the ability to predict the risk of both
Ischemic and bleeding complications with reasonable
accuracy

« Although not developed specifically for this purpose, at
the present time, both the DAPT score and the PRECISE
score may provide reasonable guidance until more
specific post-Ml risk scores can be developed



