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Objectives

« Describe the origin of traditional dual antiplatelet therapy
durations

» Compare expected outcomes between de-escalation strategies
for antiplatelet therapy in ASCVD

» Identify evidence-based strategies for antiplatelet de-escalation
in ASCVD
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Background

* Antithrombotic therapy =
cornerstone for CAD and ACS

* Dual antiplatelet therapy
(DAPT) with ASA + P2Y12i =
gold standard after PCI

» recurrent myocardial infarction
* 'stent thrombosis

* Newer generation P2Y12i
further { ischemic events

* Primary limitation is M bleeding

Minneapolis GRAND
Heart Institute ‘ ROUNDS

Foundation’
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Bleeding with DAPT

» Major bleeding

* 1-10% @ 12 months in RCTs NOAC trple therapy |
*+ 2.8-11% in observational SeSTpkcihespy: | —
studies NOAC + SAPT ﬁ
VKA + SAPT
* Rates dependent on [Tower [———
» Definitions P2Y12 monotherapy
. Potency of P2Y12i Aspirin monotherapy ﬁﬁ—'
+ Enrolled population risk NOAG monotherapy: [
. . VKA monotherapy
* Fatal bleeding relatively rare ... ouganttherspy |-

- PLATO = T0.3% vs. C0.3% T
® TRlTON = P04°/o VS. CO1 % Incidence rates per 100 person-years of major bleeds

Mi i 1 ; :
Minncapalis GRAND Rev Cardiovasc Med. 2022 Aug 15;23(8):286.

Foundation ROUNDS Nat Rev Cardiol. 2023 Dec;20(12):830-844.

Clinical Implications of Bleeding After PCI

Mortality
1.7-28x

Wi i BMJ Open. 2019 Feb 20;9(2):e023337.
Heart institute GRAND pen eb203(0ke

Foundation ROUNDS Circulation. 2006 Aug 22;114(8):774-82.
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Eslnmale of
% Relative Risk
MI versus Bleedin; (Ratio of HRs) p Value
Adjusted Hazard Ratios with 95% CI
3.15
- Sy -
Ml vs. M:::::n El:;edm . o (2.08-477) <0-001
5.36
L i 8 0.94
MI vs. Major Bleedin; ’ ‘ (0.63-1.40) 0.747

(BARC 3)

Impact of Recurrent T
Ml vs. Bleeding on e e B
Mortality After ACS Lvs. Major Bleeding* ’ & L3 0.242

(BARC 3b) (0.81-2.30)

6.15 451

022
©n-035 o0

MI vs. Major Bl 'n"
(BARC 3c)

6.15

Minneapolis
Heart Institute GRAND Eur Heart J, 2017 Mar 14;38(11):804-810.

Foundation' ROUNDS

— Bleeding —

Mechanism of = e | e, e

Increased 09 o0 Cron
Mortality from il 4 & ? ’ S

Cerebral hemorrage Anemia i ivati Blood i discontinuation
Bleeding

]

| s Hypovolemia Catecholamines 2,3 DFG depletion
Direct effect o 02 supply Increesed 02 demand NO depletion Thrombotic events
blood viscosity
Electrolyte distrbances

| Increased mortality :

Minneapolis GRAND
Heart Institute ] ’ -
Heart Instit ROUNDS Rev Cardiovasc Med. 2022 Aug 15;23(8):286.
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Preventing Avoiding
thrombosis Bleeding

Hoart institute GRAND

Foundation ROUNDS

Rationale for Re-assessment of DAPT Strategies

Regimen
Simplification

Hears institute GRAND

Foundation ROU N DS
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Thrombotic and

After Coronary

Bleeding Outcomes

Stenting Over Time

Hemeifioee | CRAND

Foundation' ROUNDS

DAPT

— .
— %@%‘% e —
-
S

1 month 3 months 6 months 12months 36 months
& —e ——@

2months |

)
@ Local ischaemic events

Plaque progression
@ and destabilisation

-4 ‘

(T )
Prevention of systemic
ischaemic events

! S ——
Bleeding )

o | E—

R

Risk over time

Eurolntervention. 2022 Apr 1;,17(17):e1371-e1396.

Thrombotic and
Bleeding Outcomes
After Coronary
Stenting Over Time

0,015

0,01

0,005

-0,005

-0,01

-0,015

Monthly ADIR-ADBR (%) with 95% C.1.
19,826 patients 2>
BleeMACS + RENAMI

1 ‘“

of
-—

—s—1st month
—a—5th month

—e—9th month

Exceeds
Ischemia

T e

—s—2nd month —s—3rd month 4th month
—s—6th month —e—7th month —a—38th month
—e—10th month —e—11th month —e—12th month

Hemrcitotite | ORAND

Foundation’ ROUNDS

Am Heart J. 2020 Feb;220:108-115.
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Factors Influencing Bleeding Risk with DAPT

Patient specific baseline bleeding risk

Number of antiplatelets/antithrombotics

Potency of antiplatelets

Duration of antiplatelets

Minneapolis GRAND
Heart Institute ‘ ROUNDS

Foundation’

Strategies for DAPT De-escalation

De-escalation

Decrease in intensity of platelet inhibition

-

Switch

N

Discontinuation

Minneapolis GRAND
Heart Institute i i . : L
P atior ROUNDS Circulation. 2023 Jun 20;147(25):1933-1944.
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RCTs of DAPT De-escalation After PCI

EXCELLENT OPTIMIZE SECURITY

RESET (2012) (2014)

(2012) (2013)

ISAR-SAFE I-LOVE-IT 2
(2015) (2016)

GLOBAL
LEADERS
(2018)

TROPICAL
(2017)

SMART DATE
(2018)

DAPT STEMI
(2018)

OPTIMA-C

TOPIC (2017) (2018)

POPular

REDUCE
(2019)

TWILIGHT
(2020)

One-Month
DAPT (2021)

MASTER DAPT
(2021)

Genetics
(2019)

STOPDAPT-2 ULTIMATE
(2022) SHARE (2024) T-PASS (2024) DAPT (2024)

Minneapolis GRAND
Heart Institute ‘ ROUNDS

TICO (2020)

Foundation’

NIPPON
(2017)

SMART-
CHOICE (2019)

TALOS-AMI
(2021)

Demystifying DAPT De-escalation...........

- Bl 1 R &
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DAPT De-Escalation:

Discontinuation
(of ASA or P2Y12i)

Minneapolis GRAND
Heart Institute ‘ ROUNDS

Foundation’

Guideline Recommendations for DAPT Duration in ACS

_U AHA v AHA U scal
) with ot o T3 meanih y b dee wiaes n
STEMI UA/NSTEMI Focus update DAPT Coronary revascularization

Fomit Uikt 2007 2007 2016 2021

Hemeibioee | ORAND

Circulation. 2024 Jul 23;150(4):317-335.
Foundation’ ROUNDS “
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DAPT Durations in Landmark Clinical Trials

U U
— ke
CURE
Vs

COR LOE RECOMMENDATIONS (n=12,562)

SAPT
Default Duration of DAPT

: : DAPT
. - 1. In patients with ACS who are not S— e
Vs

at high bleeding risk, DAPT with TIMI 38
aspirin and an oral P2Y12 inhibi- (n=13,608) papy “
tor should be administered for at [ e

least 1 year to reduce MACE."®

| gl
— PLATO
(n=18624) “°

Minneapolis GRAND Circulation. 2025 Apr;151(13):e771-e862.
Heart Institute

Foundation' ROUNDS Circulation. 2024 Jul 23;150(4):317-335.

CURE Investigators on DAPT Duration

“the exact duration of therapy cannot be deduced
reliably from a trial with the design of CURE"

“the only way to reliably estimate the exact length of
time that various treatments in any condition should be
given is by prospectively randomizing patients to
various durations of therapy.”

Minneapolis GRAND
Heart Institute ‘ ROUNDS

Foundation®

Circulation. 2003 Feb25;107(7):966-72.

11 of 24



MHIF Cardiovascular Grand Rounds |
April 7, 2025

Core Tenants of DAPT Discontinuation

agent?
ACS vs. Bleeding
CCS Risk

art Institute

ROUNDS

Abbreviated DAPT in RCTS of
Acute Coronary Syndrome

ROUNDS
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ACS RCTs of DAPT = ASA Monotherapy

SMART DATE MACE Non-Inf BARC 2-5
n=2,712 ™MMI <
DAPT STEMI " 0 Similar Ml, ST, TIMI Major
REDUCE Similar MI, ST, BARC 2-5
n=1,496 Revascularization x4

All comparisons against 12 months of DAPT

Mi 1
iy I \ ggﬁﬁ%s Uncertainty

Foundation’

ACS RCTs of DAPT - P2Y12i Monotherapy

| smonhs & Ticagreioizmoners _ JINGRIRMACEN | Jeancss

TICO No diff in M, ST, .
3 months i e TIMI Major
n=3,056 Ticagrelor 9 months —T N2 j
STOPDAPT 2 ACS MMACE + ST
, i - >
n=4,169 1-2m Clopidogrel 10-11months AMI JBARC 23
GLOBAL LEAD ACS - Mortality and
1 BARC 23
n=7,487 m Ticagrelor 23 months New M1 Non-Inf N2
SERMATEDART Ticagrelor 11 months No diff in MACCE JBARC 22
n= 3,505
n'l;-P;\Zio m Ticagrelor 11 months No diff MACE + ST JBARC 23

Heart Institute
Foundation’

Minneapolis ‘ GRAND

ROUNDS Uncertainty
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Abbreviated DAPT in RCTs of
Chronic Coronary Syndromes +/-
Acute Coronary Syndrome

Heart Institute
Foundation’

Minneapolis ‘ GRAND
ROUNDS

Mixed RCTs of DAPT > ASA Monotherapy

DAPT Duration | AsA Duration
EXCELLENT .

i No diffi
n=1,443 mm No difference o difference
rnlvlng;\lg mm No difference No difference
OPTIMA-C . :
s | CrAGmonits 4 omonine 4 Nodiference | Nodifernce
SECURITY . .

No difference
S ) ErT— No difference
ISAR-SAFE . .
n = 4,000 C + A 6 months m No difference J Any bleeding
e C + A 6 months No difference No difference
n=1,829

Minneapolis
Heart Institute
Foundation’

‘ SSSNBS Uncertainty
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Mixed RCTs of DAPT - ASA Monotherapy

i e T—
) mmrr—) T
i m—— R T
) e Noderence MBI

*ASA or P2Y12

Memeifitee | GRAND

Foundation’ ROUNDS Uncertainty

Mixed RCTs of DAPT - P2Y12i Monotherapy

e Smonths 4 -75% clopdogrel formontrs_ INNELLIEHORSS SV BARCE2
] Smonths 3 rcagreor 2o 4N NSLNERE S Ve
| w0
it |
e | i Copidogreliimonins __ JINNGUHEHOR BEARCES

Minneapolis GRAND
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Foundation’ ROUNDS Uncertainty
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DAPT De-Escalation:
intensifying

Foundation ROUNDS

° o °
Table 3. Thrombolysis in Myocardial Infarction (TIMI) Bleeding End Points in the Overall Cohort at 15 Months. Table 4. Safety of the Study Drugs.*
Hazard Ratio Hazard or Odds
Prasugrel Clopidogrel for Prasugrel X Ticagrelor Clopidogrel  Ratio for Ticagrelor
End Point (N=6741) (N=6716) (95% CI) P Value End Point Group Group Group (95% Cl)i P Value
. of patients (%) Primary safety end points — no. total no. (%)
. X Major bleeding, study criteria 961/9235 (116)  929/9186 (112) 104 (0.95-1.13) 043
Non-CABG-related TIMI major bleeding 146 (2.4) 111 (1.8) 1.32 (1.03-1.68) 0.03
(key safety end point) Major bleeding, TIMI criteriaj: 657/9235 (7.9) 638/9186 (7.7) 1.03 (0.93-1.15) 057
Related to instrumentation 4507 38 (06) 118 0.77-1.82) 045 Bleeding requiring red-cell transfusion 818/9235 (8.9) 809/9186 (8.9) 1.00 (0.91-1.11) 0.96
Life-threatening or fatal bleeding, study criteria 491/9235 (5.8) 480/9186 (5.8) 1.03 (0.90-1.16) 0.70
Spontaneous 92 (16) 61 (L1) 1.51 (1.09-2.08) 0.01
Fatal bleeding 20/9235 (0.3) 23/9186 (0.3) 0.87 (0.48-1.59) 0.66
Related to trauma 2(02) 12(02) 075 (032-1.78) 051 Nonintracranial fatal bleeding 9/9235 (0.1) 21/9186 (0.3) 003
Life-threatening 85 (L.4) 56 (0.9) 1.52 (1.08-2.13) 0.01 Intracranial bleeding 26/9235 (0.3) 14/9186 (0.2) 1.87 (0.98-3.58) 0.06
Related to instrumentation 28 (0.5) 18 (0.3) 1.55 (0.86-2.81) 0.14 Fatal 11/9235 (0.1) 1/9186 (0.01) 002
Spontaneous 50 (0.9) 28 (0.5) 1.78 (1.12-2.83) 0.01 Nonfatal 15/9235 (02) 13/9186 (02) 0.69
Related to trauma 7(01) 10 (0.2) 0.70 (0.27-1.84) 047 Secondary safety end points —no./total no. (%)
——— 21 (04) s o) 419158111 0002 Non-CABG-related major bleeding, study criteria 362/9235(45)  306/9186 (3.8) 119 (1.02-138) 003
N (“'t ‘ 4 (L1 5109 125 (087181 023 Non-CABG-related major bleeding, TIMI criteria 221/9235 (28)  177/9186 (22) 125 (1.03,153) 003
onfatal 5 . 25 (0.87-1. .
. 1 ©9) ( ) CABG-related major bleeding, study criteria 619/9235 (7.4)  654/9186 (7.9)  0.95 (0.85-1.06) 032
cacranal L2[(03) () LR (-5 @z CABG-related major bleeding, TIMI criteria 446/9235 (5.3)  476/9186 (5.8)  0.94 (0.82-107) 032
Major or minor TIMI bleeding 303 (5.0) 231(3.8) 131 (1.11-1.56) 0.002 Major or minor bleeding, study criteria 1339/9235 (16.1)  1215/9186 (14.6)  1.11 (1.03-1.20) 0.008
Bleeding requiring transfusion§ 244 (4.0) 182 (3.0) 1.34 (1.11-1.63) <0.001 Major or minor bleeding, TIMI criteria: 946/9235 (11.4) 906/9186 (10.9)  1.05 (0.96-1.15) 033
CABG-related TIMI major bleeding] 24 (13.4) 6(3.2) 473 (1.90-11.82)  <0.001

M g 2 =
bl GRAND N Engl J Med. 2007 Nov 15;357(20):2001-15.

Foundation’ ROUNDS N Engl J Med. 2009 Sep 10;361(11):1045-57.
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DAPT De-Intensifying

Unguided

Memeifitee | GRAND

Foundation' ROUNDS

RCTs of DAPT Intensity Reduction: Unguided

TOPIC . . JBARC 22

— S s Bleeding
TALOS-AMI " . JBARC 22
» Clopidogrel for 11 months No Difference Bleeding

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS Uncertainty
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RCTs of DAPT Switch: Guided

TROPICAL

(n=2,610)

¢ PFT guided (Multiplate)
de-escalation at 2 weeks

e Prasugrel - Clopidogrel

¢ No difference in ischemic
outcomes

* No difference in bleeding
outcomes

POPular Genetics

(n=2.488)

® Genotype-guided

® Prasugrel or Ticagrelor if
CYP2C19 LOF, otherwise
clopidogrel

* No difference in ischemic
outcomes

e Less BARC 22 bleeding

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

DAPT Transition Dosing

<30 days from the index event

Clopidogrel

T 180 mg LD
(24 hours after last P dose)

Prasugrel Ticagrelor

P60 mg LD
(24 hours after last T dose)

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

Prasugrel g

>30 days from the index event

Clopidogrel

T 90 mg bid MD
(24 hours after last P dose)

>
~ Ticagrelor

P 60 mg LD
(24 hours after last T dose)

Circulation. 2017 Nov 14;136(20):1955-1975.
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Common Limitation Themes in De-escalation Studies

Combination ACS and non-ACS populations
\

Powered for bleeding outcomes
Non-inferiority design for ischemic outcomes
Selected patient population

Low event rates in some studies

/
Some generatability concerns

Memeifitee | GRAND

Foundation' ROUNDS

Risk Assessment for DAPT De-
escalation

Minneapolis GRAND
Heart Institute ‘ ROUNDS

Foundation’
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DAPT Duration in High Bleeding Risk Patients

Patients at HBR undergoing
corenary stenting

PRECISE-DAPT score 2 25

e Age
Haemoglobin

Renal function
‘White blood cells
Prior bleeding

HBR according to modified
HBR-ARC definition
Age
Renal disease
Liver disease
Active cancer r
Anaemia
Low platelet count
Prior stroke or ICH
Bleeding diathesis
Prior bleeding or transfusion
NSAID use

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

Standard DAPT
(6 months or more)

Short DAPT

-

11 trials = 9006 HBR patients

24%
MCRB

\ 4

20%
Major bleed

21%
CV death

] MACE
S (ACS and CCS)

(3 months or less) 4_)

Eur Heart J. 2023 Mar 14;44(11):954-968.

Bleeding and Ischemic Outcomes in Patients with
Low vs. High Bleeding Risk

(9]

Major Bleeding (BARC Type 3-5)

Log rank p =0.057

7.5 | ARD: -1.7%, 95% CI -3.5% to -0.1%, p=0.045

Cumulative Incidence (%)

25

Population with PRECISE-DAPT Score 225 (N=745)

D

— 12.month or longer DAPT
== 8-month DAPT

75

25

Cumulative Incidence (%)
»

| —

0 180 360

No. at risk

Days from Index Procedure

540
No. atrisk

Sub-study of the

SMART-DATE trial
M, ST, or Ischemic Stroke

== 12-month or longer DAPT

Log rank p =0.345 == g-month DAPT

ARD: +1.56%, 95% Cl -1.4% to 4.4%, p=0.327

o 180 360
Days from Index Procedure

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

Circ Cardiovasc Interv. 2020 May;13(5):e008530.
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Minneapolis
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AHA/ACC Guideline
Recommendations for DAPT
De-escalation

Minneapolis
Heart Institute
Foundation’

DAPT vs. P2Y12i
Monotherapy in
High-Risk PCI

GRAND
ROUNDS

GRAND
ROUNDS

Complex PCI (N = 4,685)

HR: 0.87 (95% Cl: 0.64-1.19)

3.61%

4.10%

J

HR: 0.51(95% CI: 0.31-0.84)

1.08%

2.25%

1

HR: 0.73 (95% Cl: 0.56-0.95)

4.43%

6.13%

|

P2Ypi

DAPT

P2Ypoi

DAPT

P2Ypi

DAPT

Sidney-2 IPD
(N =22,941)

Primary Efficacy
Endpoint

(All-Cause Mortality,

MI, and Stroke)

Pinteraction = 0-770

Key Safety
Endpoint
(BARC Type 3
or 5 Bleeding)

Pinteraction = 0.920

Pinteraction = 0.640

1<hAZd

1ldva

1ShAZd

1dva

1EhAZd

1ldva

J Am Coll Cardiol. 2023 Feb 14,;81(6):537-552.
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Noncomplex PCI (N = 18,256)

HR: 0.91(95% Cl: 0.76-1.09)

2.75%

HR: 0.49 (95% CI: 0.37-0.64)

0.86%

HR: 0.77 (95% Cl: 0.66-0.90)

3.51%
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AHA/ACC Guideline Recommendations for ACS PCI

43

| 1 1 |
Default strategy Bleeding reduction strategies post PCI High bleedm% risk
post PCIl
[dmission ------------- Lo |  E———— Lo | I wen
DAPT DAPT
Tk 71 (aspirin + ticagrelor/ [*-|  (aspirin + P2Y12
prasugrel) inhibitor)
TmMo | - - = s s e aassnssnnnsnannneesssss SN « <« == zcecsneessenannenssnsaneuneneansnneannneessn
Discontinue aspirin Deescalate po y Stop aspirin or P2Y12
1-3 mo post PCI of P2Y12 inhibitor inhibitor >1 mo
3mo | - - R - - === i >1mo post PCI post PCI
émo DAPT SAPT
(aspirin + clopidogrel) (aspirin or
9 mo (Class 2b) & P2Y12 inhibitor
' monotherapy)
(Class 2b)

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

Circulation. 2025 Apr;151(13):e771-e862.

2023 AHA CCS 2021 AHA Revasc.

. LBR HBR Default ALT HBR
avc | [ asc || | arc || Asc | \ A+C \
AHA/ACC Guideline B
Recommendations 1 Com |
for CCS PCI Month 3 ) ‘ 13m ‘ ‘ 13m ‘ 3m
C C A
L ke 6m_
A A
12..L ]

Minneapolis Circulation. 2023 Aug 29;148(9):e9-e119.
Heart Institute

Foundation’

GRAND
ROUNDS

Circulation. 2022 Jan 18;145(3):e4-e17.
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Final Take Aways

Memeifitee | GRAND

Foundation' ROUNDS

General Themes from the Literature as of 4/6/2025 @ 1159 PM

AN
Caution with aspirin monotherapy within 6 months

If abbreviating DAPT in ACS, ideally use P2Y12i monotherapy

If abbreviating in ACS, ticagrelor may allow for earlier (after 1 month)

If longer DAPT is desired, consider reducing potency

Genomic testing may be beneficial if you have concerns about clopidogrel monotherapy

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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“Do Away wnth the Default”

Demystifying the Evolving  §
Evidence for Antiplatelet De- §
escalation in ASCVD ~

Matthew P. Lillyblad, PharmD, BCCCP, BCCP
Clinical Pharmacy Specialist, Senior- Cardiology and Critical Care
Abbott Northwestern Hospital, part of Allina Health

ROUNDS

48
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