.\ INSTITUT
CARDIOVASCULA@I?E
PARIS

SUD

wwwitps.fr Faut il avoir peur du patient a hayt

& risque hémorragique? &

&Q)
O QQ,

h -

& Réduire le risque et la du;@e de la
& DAPT: comment télre'-’

Q}"o

&

P. Garot, Institut CardlovascuoPalre Paris-Sud



Bisclosures

X
Q,"o

» Speaker fees: AbQ@’ft Biosensors, Boston Scientific, Edwards
» Stockholder andQ 'medical co-director Cardiovascular European Research

xQ"
Center < &
& &
%QJG Qé\
& ¥
)
¥ B
%6" X
<& 6@@
N\ Q
& ®
© b\}
A Q,Q"o
Qo o
<&
&
'ef-’e'é
<
N
&o
()
<3
\ )
QQ’O
©
‘1/'\
q/Q

~

WWW.icps.fr



Does bleeding really matter?
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Trade-off of myocardial infar&@g\n vs. bleeding Estimate of
types on mortality after agyfte coronary MI versus Bleedin, &;‘;},“ﬁ f,‘;f) p Value
syndrome: lessons froye Thrombin Adjusted Hazard Ratios with 95% CI
Receptor Antagonistfor Clinical Event
Reduction in Acute@oronary Syndrome MI vs. Minor Bleeding™® ‘ 1070 (2.33—54.77) <0.001
(TRACER) randgfhized trial (3ARC ) o - &
Marco Valgimigli"z*, Francesco Costa"’. Yuliya Lokhnygina‘, Robert M. Clare®, \‘é
Lars Walle;\tins‘. D ). Molit’ernoé. Paul W. Armsgong’, Harvey D. }Nhite‘:a \\(\
B A e RS MI vs. Major Bleeding” @ & 094 o &
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2 . MI vs. Major Bleeding* ‘ ® : 0.0qLS
<> 12702 NS.TEMI patients TR v o (1.36-3.64) 6%
| ¢ Enrolledin TRACER (vorapaxar ysControl) - &
QQ’ * Ml & bleeding > 30 days post ACS \)c}\
© MI vs. Major Bleedingt ’ ‘ 1.37 C)b 0.242
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Identify HBR patients
ARG#HBR Initiative
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%Q’C\ : : In isolation confers &
@ HBR = In isolation, confers: I 2}\?)
N increased bleeding risk, &
© BARC 3 or 5 bleeding 1) BARC3 or 5 bleeding But: QQ(O
risk of > 4% risk ' &
and/or SO of 2 4% at one year and risk of BARC 33{@
risk of intracranial - bleeding of <%?>€$'t ane
hemorrhage (ICH) > 1% and/ or VE‘QQ
@
2 ) risk of ICH of > 1% /\o\;@and
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‘ e B Major criterion

Age Renal & Liver Active Anemia Low platelet Minor criterion
disease .\00 disease cancer count
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Cirrhosis + portal Diagnosis or <130W <100X10°/L
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Q_C) Stroke, Bleeding Prior bleeding OAC NSDAIDs, Planned surge\@o
O ICH, bAVM diathesis or transfusion steroids on DAPT®
© recent traumga$* surge
N gery
Qq’ * Chronic & significant <6 months or anytime Long term after Chronic use after Non deferrabl«. xu‘ugery on DAPT or
(]/ bleeding diathesis if recurrent PCI PCI major traumac:urgery in prior 30 days
any other 6-12 months, &O
prior stroke not recurrent v
Previous spont ICH / known bAVM/ Spontaneous bleeding + ‘Qf’-'
Traumatic ICH <12m / mod-sev hospital and/or TF Q\
chemic stroke <6m + hospital B ‘bQJ
and/or TF (Q;
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+ Select all criteria that you believe are either

3% ARcHBR status
_an.RC S
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P definitely or possibly satisfied.
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The Academic Research Consortium (ARCYQ
is an international collaborative forum@
across medical device stakeholders@bt
includes academics, clinical trial@s,
regulatory bodies and mdusl@ Age 275

S),
&

e

@
®

Platelets

” <100 x 107/L

[}
BARC @

Liver cirrhosis

“ARC fpp @ ~“ARC  {BR

et wane b aARe

Anemia

< 60 ml/min

®

Cancer

>

This patient satisfies 3
major and 1 minor HBR
criteria,he/she should
therefore be considered
athigh bleeding risk

DOWNLOAD BLEEDING VS.

THROMBOSIS
RESULTS TRADE-OFF

wanc

Bleeding vs. thrombosis

trade-off

Select all criteria that you believe are either
definitely or possibly satisfied.

S
@

Age 2 65

©

Prior Mi

Diabetes

)

Liver disease,
cancer or surgerg)

@

0 3 6 9 30 &0

Predicted 1-y risk of BARC type 3 to § bleeding, %

a) Blue zone: the risk of MI/ST is greater than the risk of
bleeding;

bl Grev zone: takina the associated mortality into account.
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r@ﬁw ESC Guildelines
Newmaiorrecom;v\;ggﬂonslnm"

Basic testing, di ics, and risk assessment
Non-invasive figdetional imaging for myocardial ischaemia or coronary CTA is recommended as the initial test for diagnosing CAD in
symptomat(@p tients in whom obstructive CAD cannot be excluded by clinical assessment alone.
Itis re@gmended that selection of the initial non-invasive diagnostic test be based on the clinical likelihood of CAD and other patient
chéﬁgeristics that influence test performance, local expertise, and the availability of tests.
D @,nctional imaging for myocardial ischaemia is recommended if coronary CTA has shown CAD of uncertain functional significance or is
OQ\ not diagnostic.
{Q,o-’ Invasive angiography is recommended as an alternative test to diagnose CAD in patients with a high clinical likelihood and severe symptoms
N refractory to medical therapy, or typical angina at a low level of exercise and clinical evaluation that indicates high event risk. Invasive func-
& tional assessment must be available and used to evaluate stenoses before revascularization, unless very high grade (>90% diameter stenosis).

gronary angicoran ith th b o Qsive fupctic on sho ata)

Invasive angiogn@ is recommended as an alternative test to diagnose CAD in patients with a high clinical likelihood and severeoptoms
refractory t% aSedical therapy, or typical angina at a low level of exercise and clinical evaluation that indicates high event risk. @sive func-
ent must be available and used to evaluate stenoses before revascularization, unless very high grade (>90% g&ometer stenosis)

o,

2013 Class® 2019 &0\\' Class®
Exercise ECG is recommendedas the initial test to estab- Exercise ECG is recommended for the assessment of exerciseqpf—
lish a diagnosis of stable CAD in patients withsymptoms erance, symptoms, arrhythmias, BP response, and event r%b\-:

of angina and intermediate PTP of CAD (15—65%), free selected patients. ‘Q}"o

of anti-ischaemic drugs, unless they cannot exercise or Exercise ECG may be considered as an altemativ,e\\ to rule-in
display ECG changes that make the ECG non-evaluable. or rule-out CAD when other non-invasive orgesive imaging
methods are not available. ()

- = —
Exercise ECG may be considered in pai@ts on treatment to evalu- -

Exercise ECG should be considered in patients on treat-

lla
ment to evaluate control of symptoms and ischaemia. ate control of symptoms and isch@ié.

WWW.icps.fr
Knuuti J, et al. Eur Heart J (2019) 00, 1-71.



Non invasi\g\\g testing if applicable
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ESTABLISHING PREQI%OST PROBABILITY OF CAD
2 CLINICAL LIKELIHOOD of&QAD

KO
*DIAMOND AND FORRESTER (based on sex, age, symptoms) <
Q PTP based on sex, age and nature of symptoms (Table 5) G

()
\‘QJ% 2
Table 5 Pre-test probabilities of obstructive coronary artery disease in 15 815 szmptomatic patients according to age, Detpasés likelifisod Ihcreases ||ke|ih°?§\°
sex, and the nature of sa@ oms in a pooled analysis™ of contemporary data”®¢2 * Normal exercise ECG* « Risk factors f D

* No coronary calcium by CT (dyslipidaer@p, diabetes,
(Agatston score = 0)* hype n, smoking,

O 0 -&u g ECG changes

Age OQ. Men Men Women Men Women Men Women c\;\\h;?:h:‘:;;egmem/
307\@ 3% 5% 4% 3% 1% 1% 0% 3% K°b> : t‘f’ gsg'"c'm" suggestive
ko 2% 10% 10% 6% 3% 2% 12% 3% @1 |+ Abnomal exercise ECG:
(1/ o * Coronary calcium by CT*
50-59 32% 13% 17% 6% 11% 3% 20% 9% & &o\{r\ < >

L5 =
60-69 44% 16% 26% 1% 22% 6% 27% 14% 2 o . o

9 ‘\\Q; _ Clinical likelihood of CAD 4
70+ 52% 27% 34% 19% 24% 10% 32% 2% & e ©
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2019 ESC Guidelines on CCS

The choice of the tes@@lgepends on the clinical likekihood of CAD, local
& expertise and availability

O ; : .
S ) Preferentially considered if:
© Non-invasive » High clinical likelihood

testing for «— | » Revascularization likely
\\;@ ischaemia » Local expertise and availability X2
- p&of Gl T » Viability assessment also required Q} »
referentially considered if: ’ XL
@ Low clinical likelihood &
qf\ » Patient characteristics suggest Q,%
{Q;q’ high image quality Coronary Dl’UQ ‘ Q}\G
@ » Local expertise and availability ~~ ~ CTA —> ther. apv &
&0 » Information on atherosclerosis : Q’b
K desired E Ongoing N & } @‘b
i . 2 "
<0 s 'Lsmry (iCAD : symptoms Preferentially considered if: @Q’
() » High clinical likelihood and severe 0(\
OQ‘ Invasive symptoms refractory to medical the}8py
© coronary -« » Typical angina at low level of ex@tise and
‘1:\ angiography clinical evaluation includirr& rcise ECG
Q/Q indicates high-risk of ev
» LV dysfunction suggo e of CAD
Stenosis >90% ,&
" or with established @
Brug Fiiiictioral correlation to ischaemia ‘b@c\
therapy" <€— assessment &
5@
&O
()
X NS o
% A v \:QO 2
Revascularization Q.C’ 2
(‘9 w
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N
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Knuuti J, et al. Eur Heart J (2019) 00, 1-71.
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Optimal anticoagulation
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Pooled NOAC  Pooled wa{&hn RR (95% Cl) p
(events) (eventéﬂ
Q\\
Efficacy @

Ischaemic stroke 665/29 292 \\0 724/29221 0-92(0-83-1.02) 010

Haemorrhagic stroke 130/29 29? 263/29221 -——Q—-—- 0-49 (038-0-64) <0-0001
Myocardial infarction 413590292 432029221 e 0.97(078-120) 077

R *
All-cause mortality ’2&2/29 292 2245/29221 0-90 (0-85-0-95) 0-0003\0&6\
Intracranial haemo@f?age 204/29287 425/29211 —@—- 0-48 (0-39-059) §0001
Gastro.ntesngp%leedmg 75129287  591/29211 —e— 1.25(1-01-1- 55) 0. 043
R [ T ] : @
<0 02 05§ 1 2 &
\ﬂ
OQS’ 4+— e 6\\00
VKA Rivaroxaban Favours NOAC Favours warfarin S
HVIIX X Apixaban &O
; Edoxaban Dabigatran «Q,Q

pathway, //w;;/\
,IX.&X;! r> ila :: ’h’ua

Direct OAC Vs. Warfarin: meta-analysis of RCT
RE-LY, ROCKET-AF, ARISTOTLE, ENGAGE AF-TIMI 48

WWW.icps.fr
Ruff CT et al. Lancet 2014,;383:955-962.



Radial access
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34 RCT, 29,352 Pts @
&0
- &
Clinical outcomes ' 0(\ ; RR. 95% CI
Radial vs. Femoral, in whole group of patients C‘)Q ™ 0.74 [0.60, 0.90]
}h\;ltuu:;:wn::mllly X N v 0.74 [0.61, 0.88]
ajor in : ili i i i i
e S —— bpod e Utilisation de la Radiale (angioplasties)
Major vascular events @ L —- 037 [0.29, 0.48] (<%
Myocardial infarction &o\‘f - 0.92 [0.81, 1.05] &
ks N o : 1.10 [0.77, 1.57] AL
Radial vs. l-enon-l. in patients with A(.b-e"'o ‘. 0.79 [0.63, 0.98]
All-cause mqnahty & - ; 0.74 [0.61, 0.79]
Major bleeding '05.) . 0.62 [0.48, 0.79]
" & -
:A(.lu 1 © - : 0.83 [0.75, 0.93]
ajor vascular events ; | 0.44 [0.33, 0.59
Myocardial infarction. &~ : - 4 0.91 l|o.so, :.o4=
Stroke R : 1.22 [0.84, 1.78]
Radial vs. Femoral, i‘anm with STEMI ; 0.78 [0.62, 1.01]
All-cause mortajij — - 0.70 [0.56, 0.88]
Major hlud@* —_-— 0.58 [0.51, 0.65]
::;grr ©ulur events . — g:; {g;z 32} ‘? i
M“)ﬁ:l infarction — . 092 [0:50: 1.05] D. Bla ncm d H|gh Tech 2021
Strolte & 1.25 [0.86, 1.81] N
f ' ' y 1 :QO
03 0.60 0.71 1.51 1.81 'QJ%
Relative nisk (log scale) Q;c\
<= Favours RADIAL Favours FEMORAL =i {Qfo
&
S
)
«8”
O -
&
©
N
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Bajraktari G et al. Lancet 2014,383:955-962.



Appropriate stent selection
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4 completed & published randomized trials

BioFreedom DCS vs. BMS t)\)C'E%(\deavor ZES vs. BMS
QO
&

(1 month)

[ |

Polymer-free Drug-Coated Coronary Stents
in Patients at High Bleeding Risk

A\
rriraacy (N
~

(FCI) often recene baremetl ey by 1 mosch of dual antpltder s

.
mirolims (also known as RE@DUNAL 2 highly FpophTic smlimes anslogue,
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e Tt e o
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£ g .
1o 10 pates (.4 I che oo toup 3 . 154 ucss (28)
Suromeutnt grup ok ifvence, -1 o, 9. cont.

for nouinferiority aad P=0.005 for superioriy). During the same time period,

dmicsly

e drup-couted—siest grap a0d in 11) jutents O.%) in the bare-meti-seent
poiots; 99% I, 69 0

0.50; 9% CL. 0.7 10 048, Pe.00D)

patierss at hgh risk for bending who snderwent PCL 3 polymendiee
mss-comed stent was superie t  baremel stent with respect t the
primary safety and efficacy end poists when s with a menth course of dua!
‘tiplatelt therapy. (Pussded by Biosensors Basope; LEADERS FREE ClincalTrals
ov mamber, NCTOLZ3180)

LEADERS FREE

of shortHAPT for HBR patients

o

(1 month)

CLMICAL RESEAREH

Is Bare-Metal Stent Implantation
Still Justifiable in High Bleeding Risk
Patients Undergoing Percutaneous
Coronary Intervention?
A Pro-Specified Analysis From the ZEUS Trial
S At 0. e Ao, M Fraoncs G, M A

e g, ME Gt Cang,
St e, M b g, MD, Pt et Tk, . o ol M, At e, MEL o
et e oo, . o o, M i b

Bearigue Mesquits Gabriel, MD,” N P, MD.* Pacal Vaacks, MD, Pu” Marco Vagmigh, D, D™
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e n 265 gt
A o et 47t 81 e, e e

Synergy EES vs. BMS
(1 or 6 months
-

in elderly patients wi yartery @% ®
a randomised single-blind trial

ZEUS HBR

Onyx ZES vs. BF-DCS

(1 month)

Polymer-based or Polymer-free Stents

X
in Patients at High Bleeding Risk 0%

ONYX-ONE
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11 other trials of <3 months DAPT for HBR patients
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3 trial stent Q'Q(b type
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N COBRA- Polyzene-F
e REDUCE C?;\@PZF nanocoating
o O
© go%ltimaster 27 G BD
% MASTER DAPZQ)Q g6 ol
o R .
TARGERORFE  Firehawk Biodegradable
, polymer
g
(4
&
(GPLEADERS  BioFreedom o
@ FREEI DCS y
M
400% SH%\I/QC')FLI\D/EPT Synergy EES 2" G BD polymer
N
Q_C)\ POEM Synergy EES 2" G BD polymer
©)
© § XIENCE 90 , Permanent
N Xience EES
‘1,61/ © polymer
D | XIENCE Global . Permanent
o)) Xience EES
= 28 polymer
) XIENCE 28 Xience EES Permanent
USA polymer
ONYX ONE Resolute Permanent
CLEAR Onyx DES polymer
LEADERS CoCr Polvmer-free
FREE Ill BioFreedom y

limus
kinetics

slow

slow

fast

slow

slow

slow

slow

slow

slow

fast

experimental

patients arm DAPT control arm DAPT  status May 2020
840 on AVK 2 weeks EES or R-ZES & enrollin
or NOAC 6 months DAPT 9
4300 -
HBR 1 month guidelines follow-up
29
1700 HBR 1 month 6 months enrolling & »
X
&
Q;%
BMS arm of Completeg®
120 HBR 1 month LEADERS FREE  Circ inter,gsz%\zo
2000 3 months historical group Pri @?Ited
HBR (12 months) & OPC @‘ég} 2019
1023 HBR 1 month single arm trial ;QO(\ enrolling
s
2000 HBR 3 months single arm tr‘iz?sxo follow-up
@
960 HBR 1 month single@ﬁ] trial follow-up
&
800 HBR 1 month ®éhgle arm trial follow-up
PR
Q
<
) Presented
800 HBR 1 month&o‘\\ performance goal ACC 2020
9
W DCS arm of Planned
1200 HBR 1 rfishth presentation
O\” LEADERS FREE Euro-PCR 2020
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N
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LEADERS FREE | & Il, ZEUS HBR, SENIOR & ONYX ONE
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Efficacy (cd- TLR‘) Safety (cardiac death/Ml)

14,0 \)&oo 25,0
12,0 11,45

20,0
10,0 &8 9,3 47,3

-09' \\(\
8,0 §1 15,0 12,3 12,3
2° 59 59 {\\0
6,0 51 10.0 9,0 93’
0%

4.0 2 8

5.0
20 1.7 I

9 R
o,m 0,0
LEADERS LEADERS ZEUS HBR SENIOR  ONYX LEADERS LEADERS’\CZEUS HBR SENIOR  ONYX
FREE  FREE Il ONE FREE FRE%&P ONE*
Q} * also includes ST
B BMS
Urban P I, N Engl J Med 2015;373:2038-47
Al':ioetlt? Seett:l, JACrC])ginterve2016; 9: 426-36 - D@g

Varenne O et al, Lancet 2017; 391: 41-50
Windecker S et al, N Engl J Med 2020; DOI: 10.1056/NEJMoa1910021 %C}' ES
Krucoff M et al, Circ Cardiovasc Interv doi: 10.1161/CIRCINTERVENTIONS. 119.008603

M—__/.

www.icps.fr



LEADERS FREE | & I, ZEUS HBR, SENIOR & ONYX ONE

Q;é\\(,\\?}
Q"’&Q}\Q
& Bleeding (BARC 3-5)
10,0 6&3“0
9 Q@Q ‘
/\C§ 0 7375 (@6{@'

N
o>

T gﬁe@

e 5,0 DCS
Oqg}“ 4,0 \\0“ DES
\© 3,0 «0
(19‘1/
2,0 \0
1,0 '\0
0,0

LEADERS LEADERS ZEUS HBR SENIOR QﬁYXONE
FREE FREE II

) 6,0

%
Urban P et al, N Engl J Med 2015;373:2038-47 &O\)
Ariotti S et al, JACC interv 2016; 9: 426-36 C)\"
Varenne O et al, Lancet 2017; 391: 41-50 ®Q~
Windecker S et al, N Engl J Med 2020; DOI: 10.1056/NEJMoa1910021 ©
Krucoff M et al, Circ Cardiovasc Interv doi: 10.1161/CIRCINTERVENTIONS.119.008603 Qq"\
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DAPT ESC Guidelines — Last online update 2018

X
<
Q"”&Q}\
’(\0
k2
Dual antiplaée?et therapy duration in high bleeding @ ESC
risk patiengs with stable coronary artery disease Enropean SAky

H H H of Cardiolo
treate%ﬁnh percutaneous coronary intervention oy
\

29
& &

Reqcb_r,nﬁ\endations

ﬁatients with stable CAD considered at high bleeding risk
%& e.g. PRECISE-DAPT >25), DAPT for 3 months should be
considered®.

Class

,\o\‘f" In patients with stable CAD in whom 3-month DAPT poses
o safety concerns, DAPT for 1 month may be considered?.

© 1:The evidence supporting this recommendation comes from two studies where zotarolimus-eluting
0‘1:\ Endeavour sprint stent has been investigated in conjunction with a 3-month DAPT regimen. )

2:1-month DAPT after implantation of zotarolimus-eluting Endeavour sprint stent or drug coated &O&
Biofreedom stent reduced risks of reintervention, myocardial infarction and inconsistently of stent
thrombosis compared to bare-metal stent under similar DAPT duration.
It is unclear if this evidence applies to other contemporary DES.

)
www.escardio.org/guidelines 2017 ESC Focused Update on DAPT in Coronary Artery Disease, developeé‘m collaboration with EACTS 6
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2018 ESC/EACTS GU|deLmes on myocardial revascularization

C,\‘\
(]
\
)\;@
Q0

QQ

Ant:thrombotnc Treatment in Patients Undergoing Percutaneous Coronary Intervention

Treatment
i D “

0
(Pfe)'lteatmem \
s 6. ==

é’

%0
Time
@

()
Antipatelet drugs: [A] = Aspirin [] = Clopidogre! [l = Prasugret [l = Ticagretor &0\3

W Www.icps.fr

Neuman F-J et al. European Heart Journal 2018 doi:10.1093/eurheartj/ehy394



IPL meta-analysis of 14,963 patients from 8 trials of DAPT duration

DAPT, comple@»xi‘f? and the PRECISE-DAPT score

Risk Difference For
Long vs. Short DAPT

COMPLEX PCI

~ X +0.12% p = 0.53 i
? (Nx:f;im;ﬁsk) 4—0.28‘}2 p=057 0.73 LO ng DAPT Increases
E @Q o W bleeding if PRECISE-DAPT
Cll 5@ +304%p=030 089 >25 (HBR) @
<0 < Q}b\
i . RS
® (Nxﬁfﬁ%sk) 3.86%p = 0.05 019 Long DAPT reduces MACE in e;é\\
$ o > complex PCI if PRECISE- (@
2 g.{éam’;ﬁa‘u’fo 1.30%p= 076 0.97 DAPT <25 (non-HBR) &€
S Q
0%
O PRECISE-DAPT <25 -0.91% p = 012 NET BENEFIT
C)\% (Non-High Bleeding Risk) “4:05% P = 0.04 Non-HBR: long DAPT better
= . o)
Q~ 5 2.81% p=011 o
@0 it | oy HBR: short BAPT better
N Qﬁ
v -~ &
P 4% 3% 2% -1% 0 +1% +2% +3% +4% A
Long DAPT Better Short DAPT Better R
(% Reduction of Events (% Increase of Events &O
with Long DAPT) with Long DAPT) %/
[ Non-Complex PCI [ Complex PCI Q\Q’
&
A

Complex PCl was defined as having at least 1 of the following features: 3 vessels treated, 23 stents implanted,
23 lesions treated, bifurcation with 2 stents implanted, total stent length >60 mm, or CTO
&
Short DAPT: 3 or 6 months; Long D'{l\@T: 12 or 24 months
P

c) Costa F et al. ] Am Coll Cardiol. 2019;73:741-754 WWW.ICpS.fI'



Can we do any better for PCI patients on DAPT?

Strategies tgar&éeduce bleeding after PCI

Reducing
DAPT

intensityé%'/\ -

& Shortening _

cﬁfﬁ@DAPT duration

# Guided by PFT or genetic testing

* Includes patients on OAC undergoing P\CI

Y,

)
'I De-escalation

$
<
<[]
O

0
Q’b

@
o

N\
,'QO

Shorten clopidogrel

Shorten aspirin

TOPIC
TROPICAL ACS*
POPULAR GENETICS * «6{@.
g
\\
RESET ISAR TRIPLE* Ja
OPTIMIZE Qe
&
REDUCE ACS &
¥
&
GLOBAL LEADERS SMAROIxQ(:\HOICE
GLASSY TWILIGHT
STOP-DAPT 2 & TIco
@
<
&
WOEST* o AUGUSTUS*
PIONEER-AF R&1* ENTRUST-AF PCI*
RE-DUAJTI*
A
9
<
\\
&
©
N
N2

Adapted from Capodanno D et al. ] Am Coll Cardiol. 2020,;76:1468-1483.
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DAPT modulation escalation or de-escalation
Individualized treatment regimen

&
\\
@Q’(o
N\
&
Q’b
,@@Q’ Modifiable factors: | Non-modifiable factors:
ACC: CARDIOVASCULAR INTERVENTIONS o@ VOL. 12, NO. 16, 2019 * Diabetes ' Genetics (CYP2C19
-] Z(!\.D BY THE AMERICAN COLLEGE OF CARDICLOGY FOUNDATION &0 ‘ . . Smoking SN PS)
PUBLISHED BY ELSEVIER ob\) 4 ngh BM| o Age
@,QK * Druginteractions | ¢ Sex
STATE-OF-THE-ART REVIEW @ * Inflammation + CKD 2
<0 &
&
Updated Expert CQaQSensus Statementon m
Platelet Functiob(b{%nd Genetic Testing On-Treatment

Platelet Reactivity

for Guiding Q&Yu Receptor Inhibitor
Treatment @iy Percutaneous

Coronaigqnterventlon Y, directed

Dirk Sibbing, (]/MHBA,“'I"' Daniel Aradi, MD, PuD,"* Dimitrios Alexopoulos, MD,” Jurrien ten Berg, MD," de-escalation
Deepak L. Bhaft, MD, MPH,' Laurent Bonello, MD," Jean-Philippe Collet, MD," Thomas Cuisset, MD,’

Francesco Franchi, MD, Lisa Gross, MD,*" Paul Gurbel, MD," Young-Hoon Jeong, MD,' Roxana Mehran, MD,"™"

David J. Moliterno, MD,” Franz-Josef Neumann, MD,"” Naveen L. Pereira, MD,! Matthew J. Price, MD,’'

Marc S. Sabatine, MD, MPH," Derek Y.F. So, MD,' Gregg W. Stone, MD,"" Robert F. Storey, MD," Udaya Tantry, MD,"

Dietmar Trenk, PuD,"” Marco Valgimigli, MD,” Ron Waksman, MD,” Dominick J. Angiolillo, MD, PuD'

P2Y,,-directed
escalation

/1 Bleeding risk 00.:6 Mschemic risk
&O

N+
oQ’O
©
(1/'\
>
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Guided (Platelet Function/Genetic Testing) vs Standard APT in Pts
Undergoing PCI: A Systemgbﬁé Review and Meta-analysis (n=20743)

&
{\}
5
Q
ro@@ Risk ratio (95% CI)
ﬁjor adverse cardiovascularevents g 078 (0-63-0-95)
. \OQAn}- bleeding e 0-88 (0.77-1.01)
c‘}' Major bleeding —e 0-95 (078-1-15)
b\) Miinor bleeding J—— 078 (0-67-0.92)
< All-cause death — el 0.87 (0-70-1.08)
&Q)Q Cardiovascular death — 077 (0-59-1-00)
@ Myocardial infarction — e 076 (0-60-0-96) o
00 Stent thrombosis — 0-64 (0-46-0-89) S\\
,« Stroke —— 0-66 (0-48-0-91) \Q}
@b I “— — » ' N
%Q, Favoursguided Favours standard \%Q?
g O
A
‘\\'% Guided versus standard therapy <\'
O 3
e»& e®
o I 1 o
o oé\
OQ_ Guided escalation strategy ‘ | Guided de-escalation strategy C‘;\\o
N
© O
Qo Risk ratio (95% C1) & Risk ratio (95% 1)
‘],Q Major adverse cardiovascular events —e— 074 (0-57-0-95) Major adverse cardiovascular events — el QQU 0-90 {0-72-1-14)
Any bleedin —. 1.00 {0-80-1.25 Any bleadi —— N 0-81(0-68-0.06
y ] { ) my ng > ( )
Major bleeding —— 094 (074-1-19) Major bleeding _._AO 0-97 (0-69-1-38)
Minor bleeding —— 0-87 (0-57-1-33) Minor bleeding —e ,.o' 077 (0-64-0-91)
All-cause death —— 0-88 (0-68-1-15) All-cause death — 0-84 (0-57-1-24)
Cardiovascular death —— 0.73 (0-54-1.00) Cardiovascular death — 0-86 (0-52-1-40)
Myocardial infarction — 071 (0-52-0-97) Myo<cardial infarction —&&—— 076 (0-51-1-12)
Stent thrombosis —- 0-62 (0-42-0.91) Stent thrombaosis T 1 070 (0-38-1-32)
Stroke — 0-66 (0-45-0-87) Stroke &‘6—.— 0-65 (0-36-1-17)
T 1 T o 1
‘ — —p \)9 ‘+ — —p
Favours guided  Favours standard O Favours gquided  Favours standard
9 g
N
©®Q~
N
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Choice of DAPT - Short DAPT — DAPT modulation

8\\@
X
@
&
>
@0
A\
&Q)
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QQ
The NEW ENGLAND JOURNAL OfMEDlC{ﬁ
,;90
() I
ORIGINAL ARTIC
\l S |

@Q\
Ticagrelor with Q@%vithout Aspirin
in High-RiskePatients after PCI
R. Mehran, U. Baber, S. é’arma, D.J. Cohen, D.J. Angiolillo, C. Briguori,
J.Y. Cha, T. Collier, G. Da {hs, D. Dudek, V. DZavlk, ]. Escaned, R. Gil, P. Gurbel,

C.W. Hamm, T. Henr &Huber, A. Kastrati, U. Kaul, R. Kornowski, M. Krucoff,
V. Kunadian, S.0, @arx, S.R. Mehta, D. Moliterno, E.M. Ohman, K. Oldroyd,

G. Sardella, Oﬁ?rtori, R. Shlofmitz, P.G. Steg, G. Weisz, B. Witzenbichler,
Y. Han, S. Pocock, and C.M. Gibson
o
&
©

rﬁ{:/l\o DAPT Ticagrelor + aspirin

7,119 Randomization after 3Mo

Randomization Aspirin or placebo (+ Ticagrelor for all)
Asymptomatic+stable angina: 2,503Pts (35%)
Unstable angina+NSTEMI: 4,616Pts (65%)

Sponsor AstraZeneca

~)

100 o
197 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)
o i P<0.001
R 80 Ticagrelor plus aspirin
a
g 5
© 60
: “
£ 401 74 N
‘...; Ticagrelor plus pla%@%
N
§ 20 0 | T —&
0 3 6 @ 12
0 Wy T 'r;‘ 1
0 3 6 o9 12
Months since Randcl(@zation
No. at Risk "\\Oo
Ticagrelor plus aspirin 3564 3454 %ﬁ 3277 3213
Ticagrelor plus placebo 3555 3474 Q424 3366 3321

&R

Figure 2. Kaplan—Meier Estimates of Qr)lcidence of BARC Type 2, 3,

or 5 Bleeding 1 Year after Randon'!i;oation (Intention-to-Treat Population).
The hazard ratio shown is for ti%agfelor plus placebo versus ticagrelor plus
aspirin. Bleeding Academic R&arch Consortium (BARC) types range from
0 (no bleeding) to 5 (fatalc'pi%eding). The inset shows the same data on an
expanded y axis. Cl de%ﬁ‘es confidence interval.
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Cumulative incidence (%)

to

?‘)
2

TWILIGHT-I:QI,BR: Ischemic events

\
@@
&
QQ’%
N
&e}
be
¥ By HBR status & treatment arm
\
N\
O . .
Death, MI, gF stroke 154 CV death, MI, or ischemic stroke
«06
@Q
N 124 @
HBR: HR 1.16, 95%C1 0.71-1.90, p=0.554 < HBR: HR 1.09, 95% CI 0.66-1.82, p=0.736 S
Non-HBR: HR 41, 95% CI 0.75-1.35, < Non-HBR: HR 1.00, 95% CI 0.74-1.35, N
p=0.949 & e p=0.991 &
Interactiork‘pq—’value= 0.949 § 94 Interaction p-value= 0.771 ‘Q}\QJ
@ 2 &
° °
&) - 2
&0\3 J'_l' - 6.5% E
5.6% 2
Q. =]
2 3.6% o

3.6%

~)

0 60 120 180 240 300 360

Days after randomization 6\\@ Days after randomization

N\
HBR: Tica+Aspirin Non-HBR@ ca+Aspirin
m= == == HBR: Tica+Placebo == == == Non-HBR: Tica+Placebo
C)\N
&
©

‘1:\
N
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Cumulative incidence (%)

TWILIGHT-HBR: Bleeding

@‘
\\
e&
X
&Q)
>

N
< By HBR status & treatment arm

~)

BARC 2, 3, or 5°bleed|ng 15 BARC 3 or 5 bleeding
HBR: HR 0.53, 95% b 35-0.82, p=0.004 124 HBR: HR 0.31, 95% CI 0.14-0.67, p=0.003 @
Non-HBR: HR 0. 59& 5% Cl 0.46-0.77, 11.4% - Non-HBR: HR 0.62, 95% CI 0.36-1.09, Q}b\
p<0.001 Y = p=0.098 \‘\6\
Interaction p ﬁlue 0.673 ] Interaction p-value=0.148 o
:
%]
£
3% 2
9% ke
\- S )
29 g 5.0%
5% ©
1.6%
= 1.3%
0.8%
T T T T T T T
2
0 60 120 180 240 300 360 0 60 12@ 180 240 300 360
Days after randomization cpfays after randomization

HBR: Tica+Aspirin Non-HBR; fo'Pca+Asp|r|n
== == == HBR: Tica+Placebo == == == Non- I-{éﬁ Tica+Placebo
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Don’t be afraid of HBR patients
But be afraid if yousdon’t consider bleeding risk!

<
N
@

* |[dentify HEBR patients (ARC-HBR App)
« Considei non invasive testing as a stratification tool
* Resnect appropriate criteria for revascularization
 Avoid routine pre-treatment with ATP agents

{ - Radial access to reduce vascular complications

« Appropriate stent selection
* Optimal PCI result (Intravascular imaging?)
* DAPT: short — choice — modulation

M e

WWW.icps.fr



Bleeding aveidance strategies in PCl

\\0
ee’%
N
O

&
Before the procedure During the procedure After the procedure
&O

* Bleeding risk * Radial e e Choice of “‘
; ” O .1 <7
stratification Q,Q‘ il access e DAPT @ '
\‘}?) 5 2) 5 8\@.

* Non- |nva/§|ve testing == e Optimal e Short duration @ &

if app@‘éable 7 anticoagulation § of DAPT S

&Q} L) ‘Q\\e
§® * Appropriate stent i Modulation &
s?&pproprlateness critera selection ﬁjg?«tﬁ* of DAPT
& for revascularization / o
OQS’ e Intravascular * Proton-pump
© * Avoid routine imaging-guided inhibitors &
N pretreatment stent Q@Q
with antiplatelet optimization <>
therapy @
C\
%QJ
&
&
O
c?b
KO
\\
&
'\©
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Capodanno D, et al. Nat Rev Cardiol. 2021 Aug. doi: 10.1038/541569-021-00598-1.
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MR INFORM
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First-line Stress CMR vs. corgﬁary angio-FFR
Randomised study 918 ch Pts

1 year FU @‘
<&
&
&
&5\\‘” Less revasc: 36 vs 45%
<«
Q_o\* * Lessangio: 48 vs 97%
©
©
(19(‘:\ * Similar MACE rates 3.6 vs 3.7%

* Similar angina @1 year

+« 100
c
S 90
w 100+ Cardiovascular-MRI group
‘g 80+ o8 &
}; 70+ FFR group P
@ 60— 96 ‘\(\\\Q
S 504 94 >
= Hazard ratio for major adverse car%& event in the
o 404 92 cardiovascular-MRI group, 0. @)5% Cl, 0.47-1.94)
o
o 304 9o P=0.91 Q
oo g
£ 204 oo
5 I N I 1
S 10- 0 3 o’*‘g 9 12
o &
0 T b\? T I T
0 3 6 9 12
Mg&ﬂws since Randomization
No. at Risk A°
Cardiovascular- 449 433 423 413 340
MRI group &
FFR group 461 P 442 431 424 338
N
Figure 2. Kaplan—&?eler Analysis of Event-free Survival.
&O
C)\\

&

©
Nagel E, et al. N Eng J Med 2{%1?;380:2418-28.
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De-es\géfation: the TOPIC trial

Q’z’&e
®®
6{@
: vy 15 Os
« 645 ACS patients Wgﬁ PCI —~ 50+ — Switched DAPT
@QK . g\i — Unchanged DAPT

* At 30 days, randemly assigned to 9 40- &

continue ticagge or or prasugrel + ASA § 2 é;\i\@

vs. switch tgsclopidogrel + ASA R Bl @i i v

©@ £ S ;
[l o ]

« Primary££P: composite of 2 20

cardgovascular death, urgent = 5 13.4%

reyﬁﬁscularization, stroke and BARC > § e

Zbleeding O o . o . .

0 90 <7180 270 360
1 vyear FU ¢ Days
S
'Q}‘b

No significant dif,{@}ences were reported on ischaemic endpoints,
while BARC > b‘gleeding occurred in 13 (4.0%) patients in the
switched Qg?T and in 48 (14.9%) in the unchanged DAPT group
(HR 95&@# 0.30(0.18-0.50), P < 0.01).

O
©

Cuisset T et al, EHJ 2017; 38: 30743078

2
S
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Decrease bleecﬁng risk and DAPT duration
\\"’How to proceed?

’b

X

Decrease bleedlncg)ofgk in HBR Patients - preventive strategy
. Ind|V|duallzé§°ant|platelet treatment regimen .
. ShorEQE)ATPT 1Mo-3Mo) é@&

@APT de-escalation - SAPT (P2Y12) QQ,,,@Q'
OQS)\ -%Early de-escalated DAPT in anticoagulated patients Oc;\\oé@@
%&\ After bleeding: prevention of reccurrence @@Q@b
- DAPT shortening, DAPT de-escalation o
- SAPT (P2Y12) '\@{@f
 De-escalated DAPT in anticoagulated patients \,\o@&o
@OQ‘O

M___/
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Tailoring phagmacotherapy for HBR patients

Strategle‘f to reduce the risk of bleeding after PCI

N . .
" Shortening DAPT De-escalation Aspirin w?thdrawal \
TOPIC G’f@BAL LEADERS
Q -;I?I:;SD(X;[S)%(Z‘I;TI.VS TROPICALACS Q}%SMART -CHOICE

t & et pr +pa
' {@ﬁ WOEST
© PIONEER- AF-PCI
& RE-DUAL PCI
<9 AUGUSTUS
DS ENTRUST
&
Modified from D. Angi%ﬂ%
>
M
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20% A

15%

10%

Cw@ulative Incidence of Event (%)

Apixaban and Aspirin
Apixaban and Placebo
VKA and Aspirin

VKA and Placebo

Y,

Number at Risk
1145
1143
1123
1126

1036
1075
0262

1007

60

Days since Start of Intervention

975
1044
881
47

90

937
1007
838
a7

120

903
975
800
883

880
947
776
851

180

485
536
467
528

o 4614 AF patients with ACS and/or recent PCI
o 2x2 factorial design

o Apixaban vs VKA & ASA vs placebo

o 96% on clopidogrel
o Primary EP: major/clinically relevant bleeding
o 6 months FU

.\\\Q)’

X
, e —
\\
Antithrombotic 'I‘herap_v aftgr Aqut@?ronanr
Apixaban & Aspirin (1 38%) Syn‘dromc or PCI‘ ‘m Arria\lé@xllanor?”

M.D.,Ph

VKA + Aspirin (18.7%)

VKA + Placebo (10.9%)

Apixaban + Placebo (7.3%)

incloded 4614 puric

er, NCTU2415400)

©
Lopes RD et al. NEJM rLgr‘;r19
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Stents for HBR patients:

QJQ

@
oP‘?« BloFreedqm (BA9 DCS)
\,«\0“@ En@‘eavor (ZES)
,go
&
<<\°°®s o Synergy (EES)
\‘0(6 Pg’\ \\?b‘ y gy
<0
C)\«
o
@WN@ e
0&\\0 Onyx (ZES)
A

what we know today

Significantly better than
BMS for both safety
(cardiac death or MI) and

for efficacy (TLR)

Kb\
\(‘

Significantly better@?\an
BMS for MACE*

*composite of all-cause mortali I, stroke, or TLR
@)
&
b\}

Non mcferlor to

Bloﬁfeedom DCS
C\

()
PR
@:

BMS should no longer be used except fg,#%conomic reasons
<0

(-)\ -
&

| —
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Recent E%@@@%uidelines for LAAC

\\0
&0
& | 2016
N
K‘@
i
O
2012 | Recommendations for m closuref/occlusion
."Q;(QQ
Recommendations® Class® Level®
Interventional, gﬁ?’?utaneous
LAA closurgdfay be
W“""“‘“H\ b
with g Righ stroke risk a
m}}aindications for long- )
tm oral anticoagulation. 1
,\@O Surgical excision of the LAA
NZ may be considered in patients
v . IIb
undergoing open heart
surgery.

Recommendations for occlusion or exclusion of the

left atrial appendage

LAA, = left atrial appendage.
*Class of recommendation.
BLevel of evidence.
“References.

Recommendations

After surgical occlusion or exclusion
of the LAA, it is recommended to
continue anticoagulation in

at-risk patients with AF for stroke
prevention.

LAA occlusion may be considered
for stroke prevention in patients

with AF and contra-indications for
lo
(e.g. those with a previous
life-threatening bleed without a

~reversible cause).

Surgical occlusion or exclusion of
the LAA may be considered for
stroke prevention in patients with
AF undergoing cardiac surgery.

LAA may be considered for s{@ﬁa
prevention in patients unde’ngoing

thoracoscopic AF surg@‘
©

A

N

o
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Study Endpoints

The study has 3 primary endpoints to be tested in an hierarchical order:

Net adverse clinical events (NACE): the composite of all-cause death, MI,
stroke, and major bleeding defined as BARC type 3 or 5

/\Dﬂajor adverse cardiac and cerebral events (MACCE): the compogﬁe of

< all-cause death, MI, and stroke

Major or clinically relevant non-major bleeding (MCB): ths composite of
BARC type 2, 3 and 5 bleeding

The first two primary endpoints were to be tested on a non-inferiority basis in the pez protocol population. If non-inferiority
was met for both, the third primary endpoint was to be tested on superiority basis in the Intention to treat population. The
main analyses evaluate the occurrence of the primary endpoints between rar:iomization and 335 after index PCI

Q/ N - www.icps.fr



Procedural Characteristics

MASTER
DAPT
Biodegradable polymer sirolimus-eluting stents were used in 99.8% of the treated lesions in both study groups

Standard DAPT (nv=2234)

Arterial access site,

Femoral 360 (15.7) 293 (12.8) 2

Radial : 1930 (84.1) 1984 (86.9) X
Multivessel Intervention — no, (%) 579 (25.2) 635 (27.8)
Treated vessel(s)-- no. (%)

Left main 126 (5.5) 134 (5.9)

Left arteriai descending artery 1240 (54.0) 1271 (5%.86)

Left ciccumflex artery 652 (28.4) 689 {30.2)

Ricki coronary artery 854 (37.2) 816 (35.3)

Bypass graft 38 (1.7) 38 (1.7)
2 one complex lesion B2 or C — no. (%) 1562 (68.1) 1579 (69.1)
Number of stents_per patient 1.74+1.13 1.7611.11
Total stent length per patient 39.3129.2 39.7+28.4
Qverlapping stenting — no, (%) 488 (21.3) 450 (19.7)
Bifurcation/trifurcation stenting — no. (%) 83 (3.6) 101 (4.4)

WWW.icps.fr




Net adverse clinical events (NACE) (BRer

Per protocol population

Non-inferiority Analysis

Difference in cumulative incidence, -0.23

Standard DAPT Non-inferiority margin. 3.6%

Abbreviated DAPT
Two-sided 95%
UCL: 1.33%
P non-inferiority < 0.001

I l | [ | | l | | I
30 60 90 120 150 180 210 240 270 300 335
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