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Why are Antiplatelet Agents Needed?
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2ase in bleeding risk

A

A

DAPT Duration
What Is the Tradeoff Between Ischemic and Bleeding Risk?
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Evolving Duration of Antiplatelet Therapy After PCI

Era of Thrombosis

. Bleeding Awareness -

Equipoise

« Defined the optimal approach to lower early post-PCl thrombosis

* Recognized late ST
« Identified risk factors for ST, particularly DAPT cessation
*» Increased use of BMS platforms and development of firs

* Recognized importance of bleeding
* Variability in risk/impact of bleeding
* Introduction of potent P2Y,

{- inhibitors

« Safer stent platforms
* More nuanced understanding of
DAPT cessation

* Experimental approaches (shorter

generation DES « Advent of second-generation DES durations; aspirin withdrawal)
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Hot Topics In Antithrombotic Therapy
o ASPIRIN-FREE STRATEGIES

e DE-ESCALATION STRATEGIES

e ATRIAL FIBRILLATION AND PCI

o NATIVE DISEASE DUAL THERAPY

e THERAPY BEYOND 12 MONTHS




Hot Topics In Antithrombotic Therapy
o ASPIRIN-FREE STRATEGIES

e DE-ESCALATION STRATEGIES

e ATRIAL FIBRILLATION AND PCI

o NATIVE DISEASE DUAL THERAPY

e THERAPY BEYOND 12 MONTHS




Why is Aspirin the Cornerstone of DAPT?

META-ANALYSIS OF 17,000 PATIENTS FROM 16 RCTs of patients at high CARDIOVASCULAR RISK

ANNUALIZED RATES
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Rationale For Aspirin-Free Strategies After PCI

-

Bleeding risk Additional limitations:

e encoreland - -Enteric coating does not mitigate Gl
s et erosions/ulcers

-Enteric coating impairs drug

absorptionleading to reducedplatelet

Inhibition

-Efficacy of aspirin is impaired when
HN\““%j:F concomitantlytaken with food, drug

/ N\ i ¢ Interfering agents(e.g., NSAIDs) and
HO \ . - g g . .
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oy plateletturnoverrates(e.g., DM)

Risk reduction Novel antithrombotics

Contemporary drugs favourably alter the The availability of new compounds

baseline individual risk of cardiovascular with potent antithrombotic efficacy

events, translating the relative benefits could make the use of aspirin no

of aspirin into smaller absolute effects longer necessary

Capodanno D, Angiolillo DJ. Nat Rev Cardiol. 2018;15:480-496 y @Drroxmehran




Pharmacodynamics of Aspirin Withdrawal
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P2Y,, Receptor:
Central Role in Platelet Activation and Amplification

a) Pivotal role of P2Y,-mediated signaling on thrombotic and inflammatory processes
b) Established clinical efficacy of P2Y inhibitors to reduce stent thrombosis
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RCTs of P2Y12inhib. monotherapy after PCI

Sample Size

Design

Primary EP

Experimental arm

Control arm

Conclusion

GLOBAL LEADERS

(2018)

15,968
Openlabel

Deathor Q-wave M

Ticagrelor alone
at 1 mo

3.81%

DAPT for 12 mo
(3 ASA)

4.37%

Superiority not
demonstrated

STOPDAPT-2
(2019)

3,045

Openlabel

Death, MI, stroke, ST,
bleeding

Clopidogrel alone at 1
mo

2.4%
DAPT for 12 mo

3.7%

Non inferiority and
superiority
demonstrated

SMART-CHOICE
(2019)

2,993
Openlabel

Death, MI, Stroke

Clopidogrel alone at 3
mo

2.9%
DAPT for 12 mo
2.5%

Non inferiority
demonstrated

TICO
(2020)

3,056

Openlabel

Death, MI, stroke, ST,
TVR, bleeding

P2Y12 alone
at 3 mo

3.9%
DAPT for 12 mo
5.9%

Superiority
demonstrated



TWILIGHT Trial T Study Schema

Enrollment Period Randomization Period Observation Period
3 Months 12 Months 3 Months
[High-Risk PCI Patients} Ticagrelof + Aspirin Standard of Care
(N=9006) :

[Nm &i’:‘;‘;’;’)ize"} Ticagrelor + Placebo Standard of Care

Ticagrelor + Aspirin
(Open label)

Presented by Dr Mehran at TCT 2019 y @Drroxmehran




Primary Endpoint: BARC 2, 3 or 5 Bleeding
o ITT Cohort

—— Ticagrelor + Aspirin
5 — Ticagrelor + Placebo
= - 0
S Placebo vs Aspirin 7.1%
]
O HR (95%Cl): 0.56 (0.45 to 0.68)
g 67 P <0.001
o
c
S 4.0%
= 4
=
S
s ARD = -3.08% (-4.15% to -2.01%)
© NNT = 33
O I I I |
0 3 6 9 12
Months since randomization
No. at risk
Ticagrelor + Aspirin 3564 3454 3357 3277 3213
Ticagrelor + Placebo 3555 3474 3424 3366 3321
MehranR al.NEJM 2019; 381:2032042 y @Drroxmehran




Key Secondary Endpoint: Death, Ml or Stroke
PP Cohort

10
— Ticagrelor + ASA
5 — Ticagrelor + Placebo
g _
]
o
C - .
o 67 Placebo vs Aspirin
Q HR (95%Cl): 0.99 (0.78 to 1.25)
e p <0.001 3.9%
> 4 — non-inferiority .
3 3.9%
=
=) 2 |
@)
ARD = -0.06% (-0.97% to 0.84%)
0 | | | |
3 6 9 12
Months since randomization
No. at risk
Ticagrelor + Aspirin 3515 3466 3415 3361 3320
Ticagrelor + Placebo 3524 3457 3412 3365 3330

MehranR al.NEJM 2019; 381:2032042 y @Drroxmehran




MASTERDAPT

Study design
First open-label RCT on abbreviated DAPT in HBR patients undergoing PCI

At least one HBR criterion: 4,579 HBR patients event-free at 1 month

-Age 075 year s after PCI with Ultimaster DES
- On OAC for at least 12 months |

- Previous bleeding

- Coagulation disorders

- Anemia

- Steroids or NSAIDs

- Malignancy

- Stroke or TIA

- PRECISE-DAPTscore 025

NSTE-ACS 26%
STEMI 12%

0 1 3 6 12 months

!

NACE: Death, MlI, stroke, BARC 3-5 (NI)
MACCE: Death, MI, stroke (NI)
BARC 2, 3, or 5 bleeding (superiority)




MASTERDAPT

Primary outcomes

Net Adverse Clinical Events

Difference in cumulative incidence,
-0.23 percentage points (95% Cl, -1.80 to 1.33)
P<0.001 for noninferiority 7.7

Standard DAPT

Abbreviated DAPT

HR 0.97 (95% C1 0.78 7 1.20)

| T | | T | | |
30 60 90 120 150 180 210 240 270 300 335

Major Adverse Cardiac or cerebral Events

10— Difference in cumulative incidence,

0.11 percentage points (95% Cl, -1.29 to 1.51)
P=0.001 for noninferiority

Abbreviated DAPT

6.1
6 it
Standard DAPT 5.9
4_ /—I’F

2 ’,’,_,.--"

sl HR 1.02 (95% CI 0.80 i 1.30)

| 1
0 30 60 %0 120 150 180 210 240 270 300 335

BARC 2, 3 or 5 bleeding

10

P<0.001 for superiority

0 T T T

Difference in cumulative incidence,
-2.82 percentage points (95% Cl, -4.40 to -1.24)

9.4

Standard DAPT

6.5

Abbreviated DAPT

HR 0.68 (95% CI1 0.557 0.84)

0 30 60 90

| | | | | |
180 210 240 270 300 335

Igimigli et al. N Engl J Med 2021 Oct 28:385(18):1643-1655
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IPD meta-analysis of 24,096 patients
P2Y12 Inhibitor Monotherapy After Short DAPT

Primary endpoint of all cause death, Ml, or stroke

4

s DAPT
P2Y12i monotherapy

Probability of event (¢3)

0
0 90
Study ID P2Y12i DAPT (%)
monotherapy (%)
DACAB (n=334) 4/166(2.4) 4/168(2.4)
GLASSY (n=7509) 96/3753(2.6) 112/3756 (3.0)

SMART-CHOICE (n=2926) 28/1455(2.0) 27/1471(1.9)
STOPDAPT-2 (n=3003)  36/1496(24) 40/1507(2.7)
TICO (n=3004) 13/14990.9)  24/1505(1.6)
TWILIGHT (n=6532) 126/3265(3.9) 131/3267(4.1)
Overall: ’=0.0%; P=0.71

180 270
Hazard ratio Weight
(95%CI) ©a)
‘ 1.26
—— 3250
1 8.64
—_—— 1.9
¢ : 5.30
R o 4038
~— 100.00
0.25 1 4
P2Y12i monotherapy better DAPT better

Hazard ratio:0.90(95%CI 0.77 to 1.05)

4
3.27%
3
2
1
35 % %
Days of follow-up
Hazard ratio Study ID P2Y12i
95%Cl monotherapy (%)
1.02(0.25t04.06) | DACAB(n=334)

0.86(0.65t01.13)
1.05(0.62t01.79)
0.91(0.58t01.43)
0.54(0.28101.07)
0.96(0.76t0 1.23)
0.90(0.77 t0 1.05)

BARC type 3 or type 5 bleeding

Hazard ratio: 0.49 (95%Cl 0.39 to 0.63)

GLASSY (n=7509) 34/3753(0.9)

SMART-CHOICE (n=2926) 13/1455(1.0)

STOPDAPT-2 (n=3003) 7/1496 (0.5)

TICO (n=3004) 13/1499(0.9)

TWILIGHT (n=6532) 30/3265(0.9)
Overall: ’=29.3%; P=0.23

DAPT (%)

53/3756(1.4)
18/1471(1.4)
21/1507(1.4)
42/1505(2.8)
63/3267(2.0)

Valgimigli M, Dangas G et al. BMJ 2021

1.83%
0.89%
180 270 36
Days of follow-u
Relative risk Weight  Hazard ratio
(95%CI) (%) (95%CD
—— 2885 064 (042100.99)

: O 1432 0740360 1.50)
—— 1063 033(0.14t00.79)
—¢ : 1768 031(0.17t0057)

—’— 28.53 047(031t00.73)
e 100.00 0.49(0.36t00.67)
0.25 1 4
P2Y12i monotherapy better DAPT better



Direct P2Y12 monotherapy after PCIT ongoing trials

Population Treatment Coprimary Endpoints Completion date

P2Y12 inhibitor alone

| Ticagrelor or Prasugrel or Clopidogrel AleaiEe mortality,
LEGACY ACS patients MI or stroke
undergoing

NCTO05125276  successful PCI May 2025
Aspirin BARC 2, 3 or 5 bleeding
P2Y12 inhibitor
Ticagrelor or Prasugrel or Clopidogrel
Potent P2Y12 inhibitor alone
NEO | Ticagrelor or brasugre! All-cause mortality, Ml and
B ACS patients stroke or urgent TVR
January 2024

M I N DS ET undergoing
successful PCI
NCT04360720 Aspirin BARC type 2, 3 or
5 bleeding
Potent P2Y12 inhibitor alone
Ticagrelor or Prasugrel




Hot Topics In Antithrombotic Therapy
o ASPIRIN-FREE STRATEGIES

e DE-ESCALATION STRATEGIES

e ATRIAL FIBRILLATION AND PCI

o NATIVE DISEASE DUAL THERAPY

e THERAPY BEYOND 12 MONTHS




TROPICAL ACS: GUIDED DE-ESCALATION

“p

TROPICAL ACS

Biomarker

positive ACS
patients (n=2610)
with successful

PCI

PCI

Control group
(n=1306)

D

- ----- Hospital discharge

Guided group
(n=1304)

/

Discharge

PFT
ol
O S|===— =
»n @©
=G
qv]
c L
M O
GJ | -
g 2
o @©
= 0 _
=9 HPR:
> 8 switch
=2
|_
L NN
0 @ _NoHPR
no switch
14 days

11 %2 months

prasugrel

11 Y2 months
prasugrel

11 %> months
clopidogrel

v

1 year
>

Sibbinget al.,Lancet 201390:17471757.

y @Drroxmehran



“p

TROPICAL ACS: GUIDED DE-ESCALATION

TROPICAL ACS
10 - . .
Primary Endpoint 9i0%
.| (©vD, M1, stroke, BARCxQ)
> 7i3%
b
= 6
3
o HROi81 (0i62-1i06)
g 4 - p=010004 for non-inferiority
= (p=0i1202 for superiority)
]
o 2 -
q‘@ -- Control group
ropicaLAcs -- (GUided de-escalation group
0 1 1 1 1 1 1 1 1 1 1 1 1
No. at risk O 60 120 180 240 300 360 (days)
Qontrol 1306 1238 1220 1190 1132 1124 924
De-escalation 1304 1234 1213 1189 1129 1124 942

De-escalation of P2Y 4, inhibitor treatment

platelet function testing|may be considered

unsuitable for 12-month potent platelet inhibition.”

(e.g. with a switch from prasugrel or ticagrelor to clopidogrel) guided by

as an alternative DAPT strategy, especially for ACS patients deemed
17

1]

Sibbinﬁt al.,Lancet 2018390:17471757.

y @Drroxmehran



POPular Genetics: A Genotype-Guided Strategy
for Oral P2Y12 Inhibitors in Primary PCI

Standard treatment group

Prasugrel/ticagrelor for at
S

Carrier of CYP2C19*2 or *3
Prasugreliticagrelor for at
least 12 months

STEMI patients
undergoing primary PCI
with stent implantation

\' Genetic testing for

1 crpPc1923+3 Guided

) . Eﬂ?ﬂﬁfﬂ*ﬂ;‘l} > De-escalation
i t t

I Genotype-guided group op! Dg:unt:;‘: ===

i
<48 hours after primary PCI

Claessens DMt al.,N Engl J Med 2019; 381:162631 y @Drroxmehran




POPular Genetics: A Genotype-Guided Strategy
for Oral P2Y12 Inhibitors in Primary PCI

Death from any cause, MI, ST, stroke, or major bleeding
(Primary Outcome)

] 6- Standard-treatment group
5
754
R® 44 y
= Genotype-guided group
v
g 3
R
T
v 2
2 - -
= 5.1% vs. 5.9%,AD:10.7%; 95% Cl:T 2. 0O t
: a P<0.001 for noninferiority
v
254 0 T T T T T T T T
0 45 90 135 180 225 270 315 360
— ]
0 —— T |l ) L\l T Ll I T
0 45 90 135 180 225 270 315 360
Days since Index PCI
No. at Risk
Standard-treatment group 1246 1218 1202 1198 1193 1185 1179 1178 1173
Genotype-guided group 1242 1213 1203 1201 1197 1191 1187 1184 1177

Claessens DMt al.,N Enil J Med 2019; 381:162631 )

PLATO Major or Minor Bleeding

B Primary Bleeding Outcome
100+

~
v
1

104

Standard-treatment group

&
g Genotype-guided group
G 5-
£ 504
o 0. 7:2 0 0 . 00
= 9.8% vs. 12.5% (HR, 0.78; 95%
£ Cl, 0.61 to 0.98; P=0.04).
a o T T T T T |l T
25 0 45 90 135 180 225 270 315 360
O-é::—f T T T T T T
0 90 135 180 225 270 315 360
Days since Index PCI
No. at Risk

Standard-treatment group 1246
Genotype-guided group 1242

1168 1155 1141 1130 1113 1106 1094
1193 1175 1162 1153 1145 1134 1121

, @Drroxmehran




Prasugrel-based de-escalation of DAPT after PClI In
patients with ACS - HOST-REDUCE-POLYTECH-ACS

2338 patientswere randomly assignedo the
de-escalation group (n=1170 or the
conventionagroup(n=1169

In EastAsian ACS patientsundergoingPClI J
a prasugrelbasedlosede-escalatiorstrateg
(from 10 to 5 mg) from 1 month after PCI
reducedthe risk of net clinical outcomesup
to 1 year, mainly driven by a reductionin
bleedingwithoutanincreasen ischaemia

Probability dersity

Cumulative incidence (%)

Mumber at risk
Conventional 1168
De-escalation 1170 1142 1134 1131 1136 1121 1116

0.3 - difference: -2.9%

02

01

A Primary endpoint

pn:n-rfu m:qcﬂ'mﬂl

Absolute risk

i Non-
» inferiority

NMNT: 34 L margin

Upper lifmit
of one-sided
Q7.5% Cl: =0-7%

757

50

:

T T
50 25 0.0 25
Absolute risk difference (%)

Absolute risk
difference

Conventional
group

101 (95% CI
9.2t011.0)

De-escalation
group

7-2{95%Cl
B4 to7-9)

-2.0 (95%
-41to-17)

B Efficacy outcomes
100 HR 076, 95% Cl 0-40-1.45,

pe=0-40

2-59 1.8%

1%

I T 1 T I I
0 60 120 180 240 300 360

Days from randomisation

1134 1128 123 1121 1119 1112

Kim HS et al. Lance2020; 396: 107889
Y, e

Cumulative incidence (%)

15.0 -

10:0

504

—— Conventional
—— De-gscalation

HR 0-70, 95% C10-52-0-92,
p=0-012

0

0

Mumber at risk

Conventional 1168 1110
De-escalation 1170 1125 1105

Cumulative incidence (%)

T T T T T 1
60 120 130 240 300 360

Days from randomisation

1000 1076

1098

1063 1050 1028
1086 1074 1058

C safety outcomes

10:0 4

75

>0+

25

0

HR 0-48, 95% C10-32-0-73,
p=0-0007

>9%

L 29%
.—-'"—"_'
.-—‘_'_r#

0

MNumber at risk
Conventional 1168 1117 1102
De-gscalation 1170

I | T T I 1
B0 120 180 240 300 360

Days from randomisation

1088 1080 1072 1061
1131 1120 1115 1111 1104 1097

y @Drroxmehran



Ticagrelor vs. Clopidogrel
in Stabilized Patients with AMI: TALOS-AMI Trial

Treatment group: Aspirin+Clopidogrel

with b

AMI Aspirin ;
patients Patients /
w(;thout @
successful 30+7days sz Eeds
PC| events

Control group: Aspirin+Ticagrelor

Index PCI Visit 1 Visit 2 Visit 3 Final visit
DT PCl 1M PCl 3M PCl 6M PCl 12M
y (Randomization) (Random. 2M) (Random. 5M) (Random.11M)
L I
< Screening period > Treatment period »
Presented By DKiyuk Chang at ACC 2021 y @Drroxmehran




Ticagrelor vs. Clopidogrel
in Stabilized Patients with AMI: TALOS-AMI Trial

Composite of cardiovascular death, MI, stroke and

BARC bleeding (type 2,3, or 5)

15 7 - -~ Active control In AMI patients who had no major adverse events
De-escalation

during the first month after an index PCI, a uniform,
Absolute difference -3.6%
10 —{ HR 0.55 (95% ClI, 0.40-0.76)

pnoninferiority<0'001 rtt 8.2%
Psuperiority <0-001 el switching from ticagrelor to clopidogrel was

- -
"‘
&,

unguided de-escalation DAPT strategy

superior to the ticagrelor-based continuing

Cumulative incidence rate(%)
Primary endpoints

DAPT strategy in terms of net clinical benefit,

with a significant decrease in bleeding risk and

Months from PCI

no increase in ischemic risk.
Number at risk

De-escalation 1349 1291 1247 1172
Active control 1348 1273 1191 1099
Presented By DKiyuk Chang at ACC 2021 , @Drroxmehran



Guided and Unguided De-Escalation from Potent P2Y12

Inhibitors Among Patients with ACS: a Meta-Analysis

BARC 5 Bleeding

MACE

Study Hazard Ratio HR with 95% CI Weight Study « Hazard Ratio O it 0% C1 WM
Unguided de-escalation « : Unguided de-escalation ;
TOPIC A —— 0.30 [0.18; 0.50) 15.9% TOPICA —1— 0.80 [0.50; 1.28] 21.8%
HOST-REDUCE-POLYTECH-ACS @ o= 0.48 [0.32;0.72] 18.6% HOST-REDUCE-POLYTECH-ACS @ o 0.76 [0.40; 1.45] 11.8%
TALOS- AMI A o= 0.52 [0.35;0.77) 19.1% TALOS-AMI A L 5 0.69 [0.42; 1.14) 19.6%
Fixed effect model - 0.44 [0.35; 0.57] - Fixed effect model « e 0.75 [0.55; 1.01] -
Random effects model —— 0.44 [0.32; 0.59) 53.5% Random effects model ——— 0.75 [0.55; 1.01] 53.2%
Heterogeneity: I° = 34%, 1° = 0.0251, p = 0.22 ' Heterogeneity: I = 0%, v = 0, p = 0.91
Guided de-escalation « : Guided de-escalation :
TROPICAL-ACS A A 0.82 [0.63;1.07) 22.8% TROPICAL-ACS A :l—'_— 0.77 [0.48;1.22) 22.9%
POPular Genetics A - 0.77 [0.61;0.97) 23.7% POPular Genetics A — 0.83 [0.53; 1.30) 23.9%
Fixed effect model | - 0.79 [0.66; 0.94) — Fixed effect model | e 0.80 [0.58; 1.11] —
Random effects model - 0.79 [0.66; 0.94] 46.5% Random effects model _..‘,,. 0.80 [0.58; 1.11] 46.8%
Heterogeneity: I = 0%, t* = 0, p =0.73 . Heterogeneity: /° = 0%, +* =0, p = 0.82 ;
Fixed effect model el 0.65 [0.57; 0.75] = Fixed effect model - 0.77 [0.62; 0.96) -
Random effects model e 0.57 [0.42; 0.78] 100.0% Random effects model e 0.77 [0.62; 0.96] 100.0%
Heterogeneity: /° = 77%, v* = 0.0949, p <0.01 ' ' ) : Heterogeneity: /2= 0%, ¥* = 0, p= 0.99 r
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De-escalation vs short DAPT

CENTRAL ILLUSTRATION: Forest Plot of Indirect, 3-Node Frequentist
Comparisons of De-Escalation and Short Dual Antiplatelet Therapy
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D EGGSESELEEESSSSEESSEEEEEEEEEEEEEEEEEEEEEY 300



Hot Topics In Antithrombotic Therapy
o ASPIRIN-FREE STRATEGIES

e DE-ESCALATION STRATEGIES
e ATRIAL FIBRILLATION AND PCI

a2l NATIVE DISEASE DUAL THERAPY




