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History of DAPT after PCI/Stenting

1990

2014

SIRIUS, TAXUS 4 DAPT trial et al
3-6 months “Individualize”

1994

BMS approved
No DAPT

1998 2007
ISAR, STARS DES “Firestorm”

1 month 12+ months




11 RCTs of DAPT Duration after Stenting

RESET (n=2117)
OPTIMIZE (n=3119)
EXCELLENT (n=1443)
ISAR-SAFE (n=4000)
ITALIC (n=1850)
PRODIGY (n=2014)
ARCTIC-Interruption (n=1259)
DAPT BMS (n=1687)
DAPT DES (n=9961)
DES Late (n=5045)
OPTIDUAL (n=1385)

N = 33,880

O 3 6 9 121518 21 24 27 30 33 36 39 42 45 48
Months after PCI



Long vs. Short DAPT: AMI

C Myocardial infarction :
HR (95% CI) Weight Events, Events,

(%) groupl  group2

Study
ARCTIC-Interruption, 2014 . 1.04 (0-41-2.62) 3.01 9/624 9/635

DAPT, 2014" 194 (155-2.44) 5033 198/4941  99/5020
DES-LATE, 2014 1.43 (0.80-2.58) 756  27/2514  19/2531
EXCELLENT, 2012 1.86 (0.74-467) 305 13722 7721
ISAR-SAFE, 2014% 0-93 (0-44-1.97) 461 13/1997  14/2003
[TALIC, 2014" : 1.50 (0-42-532) 161  6/912 4/910
OPTIMIZE, 2013/ 117(077-176) 1516  49/1563  42/1556
PRODIGY, 2012™ 1.04 (0-60-179) 867 26/751 257750
RESET, 2012° : 0.50(0-91-272) 075  2/1059  1/1058
SECURITY, 2014 ' 1.06 (0.53-2-16) 525  16/682 15717
I-V: (P=29-3%, p=0-17); p value for ES<0-0001 1.51(1:28-177) 10000 359/15765 238/15901
D+L: p value for ES=0.01 1.34(1.07-1:69)

I |
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Shorter DAPT better Longer DAPT better

* Network meta-analysis of 10 RCTs
of DAPT duration

Palmerini T, et al. Lancet 2015;385:2371-82



Long vs. Short DAPT:

A Definite or probable stent thrombosis

Study

DAPT, 2014"
EXCELLENT, 2012°

ISAR SAFE, 2014%

ITALIC, 20147

OPTIMIZE, 2013
PRODIGY, 2012

RESET, 2012°

SECURITY, 2014

V: (1’=43.7%, p=0-09); p value for ES<0.0001
D+L: pvalue for ES=0.06

01 05 1 235

Shorter DAPT better

Stent Thrombosis

HR (95% C1) Weight Events,

(%)  groupl

Events,
group 2

5553
2.25
579
197

1638

173
34
3-20

100-00

2.98 (1.95-4.58)
6.02 (0-72-49-96)
1:25(0-33-4.65)
738 (0.76-71.00)
1.08 (0-49-2.36)
124 (0-49-314)
066 (0-11-3-98)
067 (0-11-3-86)
2.04 (1:48-2-80)
1.68 (0.98-2.87)

65/4941
6/722

/1997
3/912

13/1563
10/751

19/5020
1721
4/2003
0/910

12/1556
8/750

2/1059 3/1058
/682 3717
106/13251 53/13370

Longer DAPT better

Palmerini T, et al. Lancet 2015;385:2371-82




Long vs. Short DAPT: Major Bleeding

A Majorbleeding

HR (95% CI)

Weight Events, Events,
(%) group 1 group 2

Study
ARCTIC-Interruption, 2014™
DAPT, 2014"
DES-LATE, 2014
EXCELLENT, 2012*
ISAR SAFE, 2014
ITALIC, 2014Y
OPTIMIZE, 2013’
PRODIGY, 2012
RESET, 2012°
SECURITY, 2014

1-V: (P=0.-0%, p=0-83); p value for ES<0-0001

D+L: pvalue for ES<0-0001
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0-15 (0-02-120)
057 (0-43-075)
071(0-42-120)
050 (0-09-273)
0-80 (0-21-2-98)
013 (0-01-130)
071 (0:32-1-60)
038 (0-14-1.07)
0-75 (017-3-35)
051 (0-16-159)
0.58 (0-47-072)
0.58 (0-47-072)

17624 7/635
72/4941 129/5020
24/2514  34/2531

2[722 4/721

4/1997 5/2003

0/912 3/810
10/1563 12/1556

5/751 13/750

2/1059 /1058

4/682 8717

124/15765 221/15901
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Shorter DAPT better Longer DAPT better

Palmerini T, et al. Lancet 2015;385:2371-82



DAPT Duration Issues

* Does type of stent matter?
* |s 30 months “enough™?

« Based on the available data, how should
we Individualize care?



DAPT Trial Issues

 Does type of stent matter?




Consistency of Treatment Effe ‘
Stent Thrombosis (12-30 Mont

Factor N HR and 95% Cl Interaction P
< 75 Years N=8929 —— ‘ 0.29 (0.17,0.49) 0.84
>= 75 Years N=1032 ’ ¢ ) 0.23 (0.03,2.06)
Male N=7435
Female N=2526 months | months
No diabetes N=6924
Diabetes N=3037 EOVEIEN
No Risk Factors for ST N=5162
Risk Factors for ST N=4799
Clopiodogrel \=A508 —— 0.33(0.16,0.71) 0.54
Prasugrr N=3461 —— 0.24 (0.12,0.50)
( o N\
Sirolimus N=1118 NA*
Zotarolimus N=1264 ' ] 0.39 (0.08,2.00) 0.76
Paclitaxel N=2666 —— 0.25(0.13,0.51)
Everolimus N=4703 ——t 0.38 (0.15,0.97)
\_ )
0.01 0.10 1.00 10.00
< ) *zero events in thienopyridine arm
Continued thienopyridine better Placebo better

10



10%

8%

6%

4%

Cumulative Incidence of
Non-Stent Thrombosis Myocardial Infarction

2%

0%

Non-Stent Thrombosis
Myocardial Infarction

=== Thienopyridine
—= Placebo 55% of the Ml benefit is
_ not related to stent thrombosis

12-30 Months:

HR 0.59 (0.45-0.78)
1.8% vs. 2.9%
P<0.001

33

Months After Enrollment

# At Risk

Thienopyridine 5020 4920 4851 4792 4721 4641 4588 3066

Placebo 4941 4820 4751 4686 4607 4547 4491 3052




DAPT Trial Issues

* |s 30 months “enough”?




Co-Primary Effectiveness End Roit @L DAPT
Stent Thrombosis STUDY

10% 9 — Thienopyridine
=== Placebo
- 8% —
o
Q
S 3
8 6% o
2 E Primary Analysis Period
c Qo
v IE 12-30 Months:
S 4% A HR 0.29 (0.17-0.48)
S % 0.4% vs. 1.4%
= P<0.001
@) 204 —
T - I
= - . . .
0% _._—=""'_'|E_-’ T =¥— TE_ -IL I ]
12 15 18 21 24 27 30 33
Months After Enrollment
# At Risk

Thienopyridine 5020 4934 4870 4828 4765 4686 4642 3110

Placebo 4941 4845 4775 4721 4651 4603 4556 3105




Co-Primary Effectiveness E_d Roint
MACCE

Primary Analysis Period

10% 59— Thienopyridine 12-30 Months:
== Placebo HR 0.71 (0.59-0.85)

4.3% vs. 5.9%
P<0.001

8% —

6% -

4% -

2% -

Cumulative Incidence of
Death, Myocardial Infarction or Stroke

0% = T T T T T T 1
12 15 18 21 24 27 30 33

Months After Enrollment

# At Risk
Thienopyridine 5020 4917 4840 4778 4702 4611 4554 3029
Placebo 4941 4799 4715 4635 4542 4476 4412 2997




DAPT Trial Issues

« Based on the available data, how should
we Individualize care?




DAPT Duration: How do we Decide?

{ / { }

LOW INTERMEDIATE
ISCHEMIC RISK ISCHEMIC RISK

«Clinically significant bleeding on +Stable CAD *Troponin positive ACS *High-risk ACS

DAPT *Troponin negative ACS *Recurrent ischemic events on DAPT
*Bleeding diathesis Single vessel disease *Peripheral vascular disease

*Prior bleeding +Simple stenting *Prior Ml

*Female gender (single, short, large stent) *Diabetes

*Elderly *Chronic renal dysfunction

eLiver disease *Complex/multivessel CAD
*Chronic renal dysfunction *Stent-related factors

*Anemia or thrombocytopenia (multiple stents, overlapping stents,
*Chronic anticoagulation therapy long stents, small-sized stents,
*Diabetes double stents in bifurcations)
*Second generation DES *First generation DES

— | |

Favors 3 or 6-month DAPT Favors 1-year DAPT  Favors >1-year DAPT

Palmerini T and Stone GW. EHJ 2016;37:353-64



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

1
=

N P B B 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

8 910




Continued Thienopyridine vs. PlaceboTreat
Effect by DAPT Score Quartile (N = 11,648).

Q1 = DAPT Score-2to 0 Q3 = DAPT Score 2
Q2 = DAPT Score 1 Q4 = DAPT Score > 2
4.0% - Stent Myocardial GUSTO Moderate/
Thrombosis Infarction Severe Bleeding
= 3.0% -
™ Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4
© 1
o N 1.97%
S5 1 2.0% -
S =X
-E o
c® 1.0% -
S8
o 0.0%
S qla -0.07% -0.06%
L= -1.0% -
22 00
® o -2.0% -
* o
< -3.0% -
|_
4.0% - -3.48%




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, etal. Lancet 2017:389:1025-34



PRECISE Risk Score

e g M ° 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%l/year)

« Available as web-based
I = calculator (http://\Wwww.
' precisedaptscore.com/predapt/
e webcalculator.html) and phone

app

White-blood-cell count (x 109 cells per jal )

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



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

PRECISE Risk Score: Net Clinical Benefit

* Net benefit of long
DAPT positive in first

3 quartiles and only
s harmful in top quartile
— Ischaemia . 0o

3| — Blsting. Risk Net Clinical
Quartile Benefit
. " 5 1 + 1.4%
ARD=-0-21% ]
s p=0-95
2 + 0.8%
§ ARD=-1.18% AT
g p=0-26 s ia 3 + 20%
[ Ischaemia/short DAPT
(] Ischagmia\.flong DAPT ARD=+141%
I Blecdiglong AP 4 -1.2%

Low Moderate
PRECISE-DAPT score

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




Conclusions

For most patients undergoing PCI with current-generation
DES, 6-12 months of DAPT represents a reasonable balance
between safety and efficacy

For selected patients at very high risk of bleeding, shorter
durations of DAPT (3-6 months) are likely sufficient

For patients who present with ACS and have additional risk
factors for recurrent events, longer term therapy (> 2 years)
should be strongly considered as long as bleeding risk Is not
excessive

Both the DAPT and PRECISE risk scores appear to be useful
tools for identifying patients who should be treated with
shorter or longer-term DAPT



