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ST-Elevation Acute Myocardial Non ST-Elevation Acute Coronary
Infarction Syndrome

Plaque rupture and thrombus Embolization and microvascular
in STEMI occlusion in non-ST ACS
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Coagulation and Platelet Activation
Antithrombotic Therapy

Coagulation PIateIets

Cascade
Parenteral s Colagen + others Antlplatelets
Anticoagulants mediators .
ASA

.
Fondaparinux - Clopidogrel
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UFH Prasugrel
Ticagrelor

LMWH il
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platelets
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Tratamiento Antitrombético
en los Sindromes Coronarios Agudos

1.- Escenario fisiopatologico comin

2.- Tratamiento inicial

- SCA Con Elevacion del ST
- SCA Sin Elevacion del ST

3.- Tratamiento antitrombaético a largo plazo

- En Prevencion Secundaria

- Post-implantacion de stents

- ¢Tratamientos mas prolongados (>1.3ng)?2 |
|D|BEI_L% I|I|LBeIIV|tge
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Impact on Mortality of Different Network
Systems in the Treatment of STEMI in Spain

In-hospital risk-adjusted mortality (%) = —0.05" PCI (%) + 9.58 A
r=-0.630
P=.009

60
% PCI

Association between PCI rate in the treatment of STEMI
and adjusted in-hospital mortality

Cequier A, et al. REC 2017; 70: 155 iDIBELLSD _|||||_ Bellvitge
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UNIVERSITAT DE BARCELONA

Influence of Hospital Type on Treatment and Prognosis in
Patients With NSTE-ACS

Catheterization Hospital Central I Comarcal
Performed 687 (60.6) 24708 () 263 (49.2)
Revasculanzations 417 (36.8) 258 (43.1) A 159 (29.7)

= Hospital central
Hospital comarcal
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Log-rank test. P< .01

100 200 300
Dias hasta el evento

Kaplan-Meier curves of MACE-free survival
(death, non-ST ACS or revascularization)

Ruiz-Nodar JM, Cequier A, et al. REC 2010; 63: 390

Ptes admitted for NSTE-ACS in
hospitals without a
catheterization laboratory were
managed less invasively and
with less compliance with
guidelines recommendations.
Hospital type have influence on
prognosis.
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Oral Antiplatelets in Patients with

Acute Coronary Syndromes

TRITON-TIMI 38 PLATO
(Prasugrel vs Clopidogrel) (Ticagrelor vs Clopidogrel)

Clopidogrel

Death, MI, CVA

Ticagrelor

CV death, MI, CVA

Prasugrel

P<0.001
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Cumu lative Incidence
of Primary End Point (%)

Prasugrel A P<0.001

Major bleeding

_g_' — Clopidogrel

O'l I I I I I I I I I I I I I I 1
0 30 60 90 120 150 130 210 240 270 300 330 360 390 420 450

Days after Randomization

Wallentin et al. NEJM 2009; August
30; on line

IDIBELLD

UNIVERSITAT DE BARCELONA
Institait of'lvestigachi Biomibdica de Gelhitge

TRITON-TIMI 38. NEJM

2007; 357: 2001
||I|| Bellvitge
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TRITON PLATO

Non-CABG TIMI Major Bleed Time to non-procedure-related
All ACS Population PLATO major bleeding

Completaness of follow-up 98 97% = five patients lost to follow-up

— Clopldogrel
— Prasugre|

HR = 1.32

[1.03-1.68)

1 35 events
P=003

Non-CABG TIMI Major Bleed (%)

HR 1.31 (95% CIl 1.08-1.60), p=0.006
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Days

Prasugrel vs Ticagrelor vs
2.4% vs 1.8% 2.8% vs 2.2%

ARD 0.6% ARD 0.6%
HR 1.25

60 120 180 240 300 360
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Tratamiento Antitrombético
en los Sindromes Coronarios Agudos

1.- Escenario fisiopatologico comin

2.- Tratamiento inicial

- SCA Con Elevacion del ST
- SCA Sin Elevacion del ST

3.- Tratamiento antitrombaético a largo plazo

- En Prevencion Secundaria

- Post-implantacion de stents

- ¢Tratamientos mas prolongados (>1.ang)?2 |
|D|BEI_L% I|I|LBeIIV|tge
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Recommendations for Anticoagulation

in STEMI
ACC/AHA and ESC Guidelines

Enoxaparin Fondaparinux Bivalirudin

ESC 2014
ACC/AHA 2013 Not mentioned

Zeymer U, et al. EHJ 2016; 37: 3376

IDIBEI_L% J|I|L8ellvitge
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Meta-Analysis of Bivalirudin vs Heparin in PPCI

A) Acute stent thrombosis Maijor bleeding

Study name Statigtics for each study Risk ratio and 95%Cl

Statistics for each study Risk ratio and 95%Cl

" Risk Lower Upper
Risk Lower Upper ratio limit limit p-Value

ratio  limit limt p-Value
HORIZONS-AMI 0.508 0464 0771  0.000
HORIZONS-AM 5256 1.808 15.281 0.002 —— EUROMAX 0.426 0276 0656 0.000
EUROMAX 6.110 1371 27.237 0.018 —a HEAT-PPCI 1145 0.696 1.886  0.594
HEAT-PPCI 3341 1348 8280  0.009 —— BRAVE-4 1177 0762 1.819  0.462

BRIGHT (heparinalone) 0979 0138 6.926 0.983 l1 BRIGHT-heparin alone 0.294 0.081 1.062  0.062

BRIGHT (heparin+GPl) 0960 0136 6796  0.968 BRIGHTheparin+GPl  0.192  0.056 0.660  0.009
Total 3313 1797 6105  0.000 MATROESTER bEor Do Beee 0.0
) Total 0.630 0440 0902 0.012 < ?
04 02 05 1 10 03

2 5 10
Heterogeneity: (Q statistic=4.3, df=4; P = .35, [2=8.8) Favours BivalirudinFavours Heparin Heterogeneity: (Q statistic=21.5, df=6; P =.001, 12=72.1) Favours BivalirudinFavours Hepanin

Compared with heparin, bivalirudin increases the risk of stent thrombosis,
but decrease the risk of bleeding.

The benefit in bleeding is modulated by the administration of P2Y12 inhibitors, using
radial access, and avoiding routine GPI.

@ :
UNIVIiRSITA’IgARCELONA Shah R, et al. AHJ 2016; 171: 14 IDIBEI—L% _I|I|I_ Be”\“tge
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Early Anticoagulation Improve Preprocedural Patency
of the IRA in PPCI

- 1075 ptes with STEMI and Primary Angioplasty indication
- 623 ptes received UFH at the time of the diagnosis (0,75-1 mg/kg iv)
- 452 ptes no previous heparinization before the procedure

OR= 1,84 (CI: 1,33-2,55) 27 %
p< 0,001

Conclusions: In ptes with
STEMI, early administration
Flow 16.7 % of UFH at the time of the
Pre-PPCI £ /0 diagnosis, is associated
with improvement in the

permeability in the IRA

immediately pre-PPCI.

TIMI 2-3

T
No Previous Previous Heparinization
Heparinization

UV\I\'IERSITA%AR('ELUN»\ Ariza A, cequier A, et all REC 201 3; 66: 145 ||I|| ’%B()fpllt\‘{llam‘veergnqr




Clopidogrel Pre-Treatment in PPCI

High on-treatment platelet reactivity (HPR)
Mean time of clopidogrel pre-treatment: 85 m.

[ 88.0% of patienls with 28.6% of patients with
HPR o clopidogrel HPR to ASA
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Distribution of clopidogrel and
aspirin responsiveness

Conclusions: A high percentage of STEMI patients have inadequate
levels of clopidogrel-induced platelet inhibition.

Inatiut o invveatigacs Biomibdics de Beltae Hospital Universitar
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Prehospital Ticagrelor in ST-Segment Elevation
ATLANTIC Trial Myocardial Infarction

1862 ptes with STEMI < 6 hrs with PPCI indication.
Randomized to prehospital (ambulance) vs in-hospital (cath lab) ticagrelor

Definite stent thrombosis
up to 30 days

w
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—Ticagrelor pre-hospital

—Ticagrelor in-hospital m
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Ticagrelor pre-hospital 2/906 (0.2%) versus
Ticagrelor in-hospital 11/952 {1.29)
OR 0.19 [95% Cl 0.04, 0.86), P=0.0225

12 14 16 18 20 22 24 26 28@

Time (days)

Conclusions: Prehospital ticagrelor in STEMI is safe, did not improve pre-PClI
coronary perfusion but reduce the incidence of acute stent thrombosis.

UNIVERSITAT DE BARCELONA

Montalescot G, Cequier A, et al. NEJM 2014; September 1, 2014, on line.
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Crushed Tablet Administration in STEMI

The MOJITO Study The CRUSH Study
(Ticagrelor) (Prasugrel)

>
w
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-0.053
—— Crushed -~ Integral P p<0.001

——Whole tablets -e-Crushed tablets

il

p=0.022

ANOVA p=0.008
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P2Y12 Reaction Units (PRU)

191
@]
1

Baseline

Platelet inhibition Platelet inhibition
with Ticagrelor with Prasugrel

Parodi G, et al. JACC 2015; 65: 511 Rollini F, et al. JACC 2016; 67: 1994

Umv.ms.m%mum DI BEI_L% _||I||_ Bellvitge
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High risk of

bleeding,

fibrinalysis,

or other concerns?

Planned PPCI

w
tcﬁm—@@ B —

rapidhy available

-

Diagnostic cardiac catheterization

¥

v

P

Medical managemeant

4

Stop P2Y12 antagonist
precperation consider

ticagrelor postoperation

Frasugral ot ticagrelor

b
Ticagrekor [prefermed) or
clopidogrel

wvmwA%Akwwm Wiviott SD, Steg PG. Lancet 2015, March 14

Choice of P2Y12
Antagonist in ACS
based on
European and US
Guidelines

STEMI

IDIBEI_L% Bellvitge
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Integrating Treatment in ACS

. - Hospital Universitario de
Primary PCIl in STEMI Bellvitge

Pre-PPCI:

ASA + Clopidogrel / Prasugrel / Ticagrelor
=+

UFH / LMwH
Per-PPCI:

High-Risk Patient Low-Risk Patient

— >

A 4
Bivalirudin lib/llla Inhibitors

\4 \

¢ Catheter aspiration? (+++thrombus burden)

Preferably DES (especially in LAD)

Bellvitge
[=Y=T=ME oY (|| Betlvitge




Conversion de Clopidogrel a un Tratamiento
Antiplaquetario mas Potente

Paciente con Clopidogrel
(Cardidlogo Intervencionista/UCC)

\

(sin riesgo aumentado de sangrado)

—

\[o)

\ \/

Ticagrelor Continuar Clopidogrel

(o]
[ i Setviee

Prasugrel




Conversion de Clopidogrel a un Tratamiento
Antiplaquetario mas Potente

Escenario ICP Primario
Primeras horas

Criterios Clinicos Criterios Angiograficos

- |IAM por trombosis stent - Trombo residual importante

- Territorio de la ARI +++ - TIMI flow final < 3

- |IAM extenso por ECG - Diseccion residual no cubierta
- No resolucién ST al abrir la ARI - Stentenel TC

- |IAM de alto riesgo (Killip 22) - Longitud stent +++, 3<2.5 mm

IDIBEL % I|I|| Bellvitge
e S ore L
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Tratamiento Antitrombético
en los Sindromes Coronarios Agudos

1.- Escenario fisiopatologico comin

2.- Tratamiento inicial

- SCA Con Elevacion del ST
- SCA Sin Elevacion del ST

3.- Tratamiento antitrombaético a largo plazo

- En Prevencion Secundaria

- Post-implantacion de stents

- ¢Tratamientos mas prolongados (>1.ang)?2 |
|D|BEI_L% I|I|LBeIIV|tge
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Recommendations for Anticoagulation

in NSTE-ACS
ACC/AHA and ESC Guidelines

Enoxaparin Fondaparinux Bivalirudi

NSTE-ACS

ESC 2015 | (in patiknts who cannot lla (in patients pre-treated | (if used additiggfal UFH
receiye bivalirudin) with enoxaparin) i

ACC/AHA 2014 | lIlb (in patients pre-treated Il as sole anticoagulant
with enoxaparin) during PCI

Zeymer U, et al. EHJ 2016; 37: 3376

Hospital Universitar
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Bivalirudin for Patients With Acute Coronary Syndrome

Net Clinical Outcome
(Ischemia or Major Bleeding)

RN
(&)

N
o

Estimate P
UFH/Enoxaparin + llb/llla (N=4603) = 11.7% (logrank)
Bivalirudin + llb/llla (N=4604) 11.8% 0.89
Bivalirudin alone (N=4612) 10.1% 0.014

)]
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0 5 15 20 25 35

Stone GW, Cequier A, et al. Days from Randomization
NEJM 2006; 355; 2203

Ule-,RmrA%sAHCELUNJ\ IDIB EI_L% I|I|I Be“\“tge A‘CU, TY
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ACCOAST Pretreatment with in
Trial Non-ST-Segment Elevation ACS

n= 4033 pts, ACS and + troponin and angiography 2-48 hrs after randomization.
Composite of death, MI, stroke, urgent revasc and rescue llb/llla inhibitors.

Pretreatment: prasugrel 30 mg pre-angiography + prasugrel 30 mg with PCI
Control group: placebo pre-angiography + prasugrel 60 mg with PCI

A Primary Efficacy End Point B aAll TIMI Major Bleeding
15+

=
5]
|

Hazard ratio at day 7, 1.02 Hazard ratio at day 30, 0.997
(95%5 Cl, 0.84-1.25) (95%6 Cl, 0.83-1.20)
P=0.81 i P=0.98

Pretreatment |
10.0

4 Hazard ratio g;t day 7, 1.90 Hazard ratio at day 30, 1.97
s (95% Cl, 1.19-3.02) (95%6 Cl, 1.26-3.08)
P=0.006 P=0.002

H
i

9;'8 No pretreatment

—
[=]
T Y N A NN N N |

Pretreatment

Patients with End-Point Event (%)
Patients with End-Point Event (%)

]
I T T N Y T O N |

Mo pretreatment

. : : T T T
10 15 20 15 20 25

o

Days since First Loading Dose Days since First Loading Dose

Conclusion: In ptes with NSTE ACS, pretreatment with prasugrel did not reduce the rate of major
ischemic events but increased the rate of major bleeding complications.

® .
P S Montalescot G et al. NEJM 2013; 369: 999 [==]=AmEe F |[||| Bellvitge

It o wvostigacii By mbdia e Ho¥ Hospital Universitar




Ticagrelor vs Clopidogrel in ACS Patients
PLATO Trial

Benefits of Ticagrelor were
consistent in patients:

With non-invasive management!
With or without revascularization?

In elderly3
In women?

= With renal dysfunction®
= With history of stroke or TIA®

- James SK, et al. BMJ 2011; 342: d3527

- Lindholm D, et al. Eur Heart J 2014; April 11, on line

- Husted S, et al. Circ CV Qual Out 2012; 5: 680

- Husted S, et al. Eur Heart J 2014; March 28, on line

- Montalescot G, Silvain J. Circulation 2010; 122: 1049 -

- James SK, et al. Circulation 2012; 125: 2914 [=Y[=1mEe o (]| Bellvitge
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High risk of
bleeding orother
COMCEMS?

Flanned PCI?

| Load ticagrelor|(preferred to

clopidogrel}
Consider ne load if cathetenzation

planned rapidiy

i

Diagnaostic cardiac catheter=ation

:

w

+

Clopidogrel

{preferred to
clopidogrel)

':-;_.--u o _

| ST

P

Medical management

Medical management

+

.

Stqﬁﬁu
preopeigticn
ConsiderEicagrelor]
or clopidogral

postoperation

ﬂ—“ -
Prasugrel* prticagrelor

| Ticagrelor (preferred)

or clopidogrel

preferred)

orclopidogral

UNIVERSITAT DE BARCELONA

Wiviott SD, Steg PG. Lancet 2015, March 14

Choice of P2Y12
Antagonist in ACS
based on
European and US
Guidelines

Unstable Angina

/Non-STEMI

IDIBEI_L% Bellvitge
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Pre-Treatment with P2Y ., Inhibitors in ACS

Reduce periprocedural myocardial infarction

Reduce early stent trombasis (intra- or post-procedural)

Reduce reocclusion (if received lytics)

Reduce risk when waiting for CABG (especially if long delay)

Reduce need for bail-out GP lIb/llla (with associated bleeding risk and costs

Potential benefits

= Time post-PCl
Ih Pretreatment PCI ’

N Higher procedural bleeding risk (especially if femoral approach)
gﬁ‘\ 1 J Higher risk of CABG-related bleeding if surgical anatomy is found
3 , and emergency (immediate) surgery is required
p Prolongation of hospitalization (expensive, potentially morbid) if
CABG is required, the surgeon requests delay for washout of
P2Y,; inhibitor, and the patient is too unstable for discharge prior to surgery
Treatment costs (minimal)

I[_[ Disadvantages

Potential benefits and disadvantages of P2Y,, pre-treatment

LU  Sibbing D, et al. EHJ 2016; 37: 1284

IDIBEI_L% _||I|I_Bellvitge
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Integrating Treatment in ACS

Non ST-Elevation ACS Hospital Univ_ersitario de
- Bellvitge
Invasive Strategy

ASA + Clopidogrel /Ticagrelor

+
Enoxa / UFH

\

Intermediate risk High — risk

Angiography 24 — 48 hrs Early upstream lib/llla* + UFH/Enoxa
+

Angiography < 24 hrs

*not preloaded with P2Y,, inhibitors

Increased anatomic risk: Abciximab
DES VS BMS Bellvitge

Hospital Universitar




Conversion de Clopidogrel a un Tratamiento
Antiplaquetario mas Potente (Ticagrelor)

Escenario SCASEST
Primeras 24-48 hrs

Criterios Clinicos Criterios Angiograficos

- Diabetes Mellitus - Trombo residual

- Antecedentes IAM otro territorio - Diseccién residual no cubierta

- Troponinas +++ - Stent en el TC/territ. hipocinetico

- Cambios dinamicos ST/T - Dudas expansidén/aposicion stents
- GRACE > 140 - Longitud stent +++, @<2.5 mm

- Angina post- IAM - Enfermedad coronaria extensa

- ICP reciente /ICABG previa - Carga aterosclerotica +++

IDIBELLED =
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Tratamiento Antitrombético
en los Sindromes Coronarios Agudos

1.- Escenario fisiopatologico comin

2.- Tratamiento inicial

- SCA Con Elevacion del ST
- SCA Sin Elevacion del ST

3.- Tratamiento antitrombaético a largo plazo

- En Prevencion Secundaria

- Post-implantacion de stents

- ¢Tratamientos mas prolongados (>1.ang)?2 |
|D|BEI_L% I|I|LBeIIV|tge
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Secondary Prevention in ACS

1 year after an initial ischemic event, the incidence of a new
CV event (death, Ml or CVA) is ~10%

N
(S}

B CV death, Ml or stroke
® Major bleeding

N
o

PLATO

|
+-16%

-
(3)]

10

)
s
Q
il
(1]
[ .
wid
[
O
>
L

None ASA12 ASA + ASA + ASA + ASA +
clopidogrel® clopidogrel* ticagrelor*

*Maijor bleeding: non-CABG-related TIMI major bleeding
1. Antiplatelet Trialists' Collaboration, 1994; 2. Antithrombotic Trialists' Collaboration, 2002; 3.

l‘Mvws'r-agmm--sw«\ Wiviott et al, 2007; 4. Wallentin et al, 2009 Bellvitge
@ LQFE‘E“&“EW _]|I|I Hospital Umversutar




2016 ACC/AHA Guideline Focused Update on Duration of DAPT
Treatment Algorithm for Duration of P2Y12 Inhibitor Therapy in Patients With
Recent ACS (NSTE-ACS or STEMI)

Recent ACS
{NSTE-ACS or STEMI}

I ! 4

(Medical Tharapy] [ Lytic (STEMI) J (PGI (BMS or DES)]

!

P ~

Levine G_N, et a_I. : : it ; rr— o
JACC & Circulation 3 At::;f :2312 sugilﬁc‘.anl Discontinuation

DABT clopidogrel vart aftar & mo may,
2016 Sopkdsureh =t (opnsesy oes

blesding be reasonable

Mo high risk of bleeding and no
significant overt bleeding on DAPT

!

Class lib:
>12 mo may be reasonable

UNIVIERSITA'I&'!AR('ELONA I ul ﬁ:l—l—w ||I|| Be”V]t e
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WHAT DO THE ESC GUIDELINES SAY?

2014 ESC- Revascularization Guidelines
STEMI/NSTEACS

A P2Y , inhibitor is recommended in addition to ASA and maintained over |12 months unless there are
contraindications such as excessive risk of bleeding. Options are:

A P2Y 13 inhibitor is recommended, in
addition to aspirin, for 12 months
unless there are contraindications such
as excessive risk of bleeds.

P2Y 45 inhibitor administration for a

201 6 Esc' shorter duration of 3—6 months after
NSTE_ACS Guidelines DES implantation may be considered in

patients deemed at high bleeding risk.

P2Y 5 inhibitor administration

in addition to aspirin beyond 1 year
may be considered after careful
assessment of the ischaemic and
bleeding risks of the patient.

Umvms.m%mmm DI BEI_L% _||I||_ Bellvitge
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Oral Antiplatelets
Inhibitors Post-ACS

Death, MI, CVA

End Point (%)

Prasugrel

jor bleeding Prasugral

Clopidogrel

T T T T T T T T T T T 1
120 130 120 210 240 270 300 330 360 350 420 450

UNIVERSITAT DE BARCELONA

Days after Randemization

L 1358 Events
Haz ard ratio, 0.31;

55% Cl, 0.73-0.50;

P=0.001

TRITON-TINI 38

T 35 Events
Haz ard ratio, 1.32;

95% Cl, 1.03-1.48;

P=0.03

Primary End Point: Ml/Stroke/CV Death

0,14
0,12
a,10
0,03
0,08

0,04

Cumulative Hazard Rate

Cumubitive Incidence
of Primary End Point [%)

P=0 001

IDIBELLD

Institut of'Inveatigacit Biombdica de Belhitge

Bellvitge

Hospital Universitar




Thrombin-Receptor Antagonist
Vorapaxar in Acute Coronary

Syndromes
TRA-CER Trial

- 12.944 pts with moderate-to-high-risk
NSTEACS. Standard of care based on practical
guidelines.

- Randomized Vorapaxar vs Placebo.

- ASA + Clopidogrel: 92 %; PCI: 58 %.

- Trial terminated after a safety review.

B Clinically Significant TIMI Bleeding
100+ 25+

20

10+

Significant TIMI
bleeding

Event Rate (%)
3

90 Vorapaxar

Hazard ratio, 1.43 (95% Cl, 1.31-1.57)

24

P<0.001

1 4 3 12 18

Months since Randomization

UNIVERSITAT DE BARCELONA

T s e s e e e e e e et T T T T T

A Primary End Point
100

Event Rate (%)

204

90+
15+

80+

70+ 104

Death, MI, CVA, recurrent

60 ischemia or urgent revasc.
54
50
40— H-r——rTT-rrrr—r T
8 12 18 24
304
204 Hazard ratio, 0.92 (95% CI, 0.85-1.01)
P=0.07
10+

L S,

Months since Randomization

Conclusions
The addition of vorapaxar to
standard therapy did not reduce
the primary end-point and
increased the risk of major
bleeding.

Tricoci P, Cequier A, et al. NEJM

2012; 366:20
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Rivaroxaban in Patients with a

Recent Acute Coronary Syndrome
ATLAS ACS 2-TIMI 51 Trial Mega JL et al. NEJM 2012; 366: 9

- 15.526 pts with a recent ACS < 7 d. Standard of care based on practical guidelines.
93% with AAS + thienopyridine. / Randomized Rivaroxaban (2.5 mg or 5 mg, bid ) vs Placebo. /
Mean F/U: 13 months. / Primary end-point: CV death , Ml or stroke.

Major Bleeding

=55
(]
|
—
(=]

m Placebo

Death, Ml or Stroke

Rivrxban vs Placebo H Rivaroxaban 2,5 mg

p=0.009 - m Rivaroxaban 5,0 mg

=
o
1

=

= -]

Placebo

[e-]
1

| Rivmban vs Placebo
p=ns

=
o

Rivaroxaban 0.4 . Rivrxban vs Placebo

p=ns

=
FS

MI and Stroke (%)

0,2

Death from CV causes,

HR=0,84 (0,74-0,96)
p=0,008

b
[N

Kaplan-Meier. 2 years F/U (%)

=
o

Fatal bleeding IC Hemorrhage Fatal ICH

12
Months

Rivaroxaban reduce the risk of ischemic events. Rivaroxaban increased the risk of
intracranial hemorrhage but not the risk of fatal bleeding. The 2,5 mg dose resulted in

fewer fatal bleeding events than the 5 mg dose. I|||| Bellvitge

Hospital Umuorsrhr
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Overlap Between Bleeding and Ischemic
Risk Clinical Factors

Bleeding
Risk
Factors

Low PRU
Chronic AC or NSAID
therapy
Previous Bleeding
Liver Disease
Hemorrhagic Diathesis
Prior Major Bleeding
PUD
Older Age
Low BMI

Ischemic
Risk
Factors

Female Gender
CKD
Anemia
ACS
PVD
Cardiogenic Shock
CHF

UNIVERSITAT DE BARCELONA

Lesion Complexity
High PRU
Thrombus Burden
Multivessel CAD
Iincomplete Apposition
Thrombotic Diathesis
DAPT Disruption
Diabetes Mellitus
Stent Length /
Diameter
Type of Stent

||"1 Bellvitge
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Vorapaxar for Secondary Prevention of Thrombotic Events

TRA 2°P- for Patients with Previous MI
TIMI 50 Trial

Subgroup with previous MI (78% with DAPT)

CV Death, M|, or Stroke CV Death

HR 0.75 T HR 0.73
p < 0.0001 p=0.02

8.6%

Event Rate (%)
Event Rate (%)

-
S

Vorapaxar

0 360 720 1080 (1] 360 720 1080
Days since Randomization Days since Randomization TIAT

® .
MRP"SH  Scirica BM, et al. Lancet 2012; 380: 1317 IDIB EI_L QS .
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Rivaroxaban in Patients with a

Recent Acute Coronary Syndrome
ATLAS ACS 2-TIMI 51 Trial

Rivaroxaban, 2,5 mg BID (93% con AAS + Thienopyridine)

CV Death / Ml / Stroke

13 HR=0,84 HR=0,66 HR=0,68

Placebo Placebo
ITTm p=0,02 Flaceb ITTm p=0,002 ITTm p=0,002
ITT p=0,007 ITT p=0.005 ITT p=0.004

Rivaroxaban -
2,5mg/12h Rivaroxaban Rivaroxaban
25mg/12h 25mg/12h

Q)
o~
N
©
gl
L
=
£
S
7]
©
8
o
c
)
=
o
=5

NNT=63 NNT=71 NNT=63

(=]

6 12 18 24 (Vi 18 24 6 (Vi 18 24
Months Months Months

Hospital Universitar
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Tratamiento Antitrombético
en los Sindromes Coronarios Agudos

1.- Escenario fisiopatologico comin

2.- Tratamiento inicial

- SCA Con Elevacion del ST
- SCA Sin Elevacion del ST

3.- Tratamiento antitrombaético a largo plazo

- En Prevencion Secundaria

- Post-implantacion de stents

- ¢Tratamientos mas prolongados (>1.ang)?2 |
|D|BEI_L% I|I|LBeIIV|tge
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Patient 1.- Late Stent Thrombosis.
9 months after implantation

Patient 2.- Very Late Stent Thrombosis.
29 months after implantation

UNIVERSITAT DE BARCELONA I|I|I BeIIV|tge

Hospital Universitar




12 or 30 Months of Dual Antiplatelet Therapy after DES

@P = AT - 9961 ptes 12 months after DES treated with AAS +Clopi/Prasu.
L sTuUDY - Randomized to continued DAPT or receive placebo.

I Major Adverse Cardiovascular and Cerebrovascular Events I I Stent Thrombosis I

12-30 mo  Thienopyridine vs. placebo, 4.3% vs. 5.996; 12-30 mo Thienopyridine vs. placebo, 0.4% vs. 1.4%;
hazard ratio, 0.71; P<0.001 hazard ratio, 0.29; P<0.001

12-33 mo  Thienopyridine vs. placebo, 5.6% vs. 6.5%; 12-33 mo Thienopyridine vs. placebo, 0.7% vs. 1.4%;
hazard ratio, 0.82; P=0.02 hazard ratio, 0.45; P<0.001

—— Placebo —— Placebo
—— Thienopyridine —— Thienopyridine

Q
s
o
W
5]
p s
]
=
(]
=
)
2
=
i
S
£
=
o

Cumulative Incidence (%)

T T
18 21 18 21

Months since Enrollment Months since Enrollment

Conclusions: DAPT beyond 1 yr after DES, as compared with AAS alone, significantly reduced the
risk of stent thrombosis and MACE but with an increase of risk of bleeding.

@ :
sy Mauri L, et al. NEJM 2014; November 16, on line [==1=mEe 4 ||| Bellvitg
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Longer DAPT is Associated with Lower Risk of Stent Thrombosis

and Myocardial Infarction

Telal
Mame

Stent Thrombosis

OR (95% CI)

Trial
Mame

“ Myocardial Infarction

OR (95% CI)

3 or & Months Discontinuation
ISAR SAFE

ITALIC

SECURITY

QOPRTIMIZE
PRODIGY
EXCELLENT
REZET

Subtetal Heterogeneity:; p = 0.62

12 Months Discontinuation
CAPT

DES LATE
ARCTIC Int.
Subtetal Heterogeneity; p = 0.68

Owerall Heterogeneity; p = 0.39

P-value = 0.007

1.25 (0.34, 4.68)
7.00 (0,36, 125.86)
0.70 (012, 4.20)
1.08 (0.49, 2.37)
116 (055, 2.45)
B.03 (072, 50.24)
.67 (0.1, 3.59)
1.20 (0.77,1.88)

2.28(1.45,349)
1.95 (0.9, 3.81)
716 (0.37,138.86)
2.22 (155, 207)

1.7 (1.26, 2.32)

3 or 6 Months Discontinuation
ISAR SAFE
ITALIC
SECURITY
OPTIMIZE
PRODIGY
EXCELLENT
RESET

Subtotal Heterogeneity; p = 0.85
12 Menths Discontinuation

DAPT

DES LATE
ARCTIC Int.
Subtotal Heterogeneity; p = 0.64

Owerall Heterageneity; p = 0.55

P-value < 0.001

0.93 (0.44, 1.99)
150 (0.42, 5.13)
112 (0.55, 2.29)
117 {077, 1.77)
1.06 (0.68, 1.66)
1.87 (0.74, 4.72)
050 (0.0, 2.73)
113 (.88, 1.44)

160 (1.29,1.98)
163 {1.05, 2.53)
102 (040, 2.58)
157 (1.30,1.90)

1.35 (1.20, 1.62)

MOTE: Welghts are fram randem effects analysis
T

Shorter DAPT Better

MOTE: Weights are from random effects analysis

Lenger DAPT Better

T T
Shorter DAPT Better | | Longer DAPT Better |

Giustino G, et al. JACC 2015; 65: 1298

UNIVERSITAT DE BARCELONA
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Shorter DAPT is Associated with Lower Risk of Clinically Significant
Bleeding and All-Cause Mortality

Clinically Significant Bleeding

OR (95% CI)

Trial

Mame

All-Cauwse Mortality

OR (55% C1)

| EXCELLENT

| RESET

| Subtotal
! 12 Months Discontinuation
| DAPT

| DES LATE

Heterogeneity; p = 0.99

| ARCTIC Int.
| Subtotal

| Ohverall

Heterageneity: p = 0.34

Heterogeneity; p = 0.95

P-value < 0.0001

046 (017, 1.22)
071 {022 2325)
0.52(016,1.74)
0.7 {0.31, 1.60)
0.55 (0.29,1.04)
0.50(0.035, 2.73)
0.50 (017, 1.48)
0.57 (040, 0.81}

0.68 (0.52, 0.90)
0.63 (0.46, 0.87)
014 (0.02,137)
0.65 (0.52, 0.81)

0.63 (0.52, 0.75)

3 or & Months Discontinuation
ISAR SAFE

ITALIC
SECURITY

OPTIMIZE
PRODIGY
EXCELLENT

REZET

Subtaotal Heterogeneity: p = 0.91
12 Months Discontinuation

DAPT

CES LATE

ARCTIC Int.

Subtetal Heterogeneity: p = 0.49

Owerall Heterogeneity; p = 0.91

L]
T
1
b :-‘*) __F-l.lalue = 0073
MOTE: Weights are from random effects analysis :

067 (0.27,1.64)
114 {04, 376)

1.05 (0.39, 2.82)
0.95{0.62, 1.45)
1.00 (070, 1.43)
057 (017, 1.95)

0.62 {0.20,1.91)
093 {074, 118)

0.75{0.56, 1.00)
0.28 (0.64,1.20)
1.31 {049 355)
0.82 (067, 1.01)

087 (074, 1.07)

| NOTE: Welghts are from random effects analysis
1

Shorter DAPT Better

Giustino G, et al. JACC 2015; 65: 1298

UNIVERSITAT DE BARCELONA

Longer DAPT Better

L]
Sherter DAPT Better

1
1 Longer DAPT Eetter

IDIBELLD
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P

STENT THROMBOSIS

Second Generation DES

DAPT
ITALIC
SECURITY k

e

—

2.64(1.17, 5.98)

PRODIGY I i

EXCELLENT
OPTIMIZE

7.01 (036, 135.86)
0.70 (D12, 4.20)
0.25 (0.03, 2.25)

3.01(0.31, 28.99)
1.08 (0.49, 2.37)

Subtotal Heterogeneity; p = 0.21

@]

1.54 (0.96, 2.47)

First Generation DES

DAPT
PRODIGY
EXCELLENT

P for Interaction = 0.008

4.44 (2.22, 8.87)
2.30(0.70, 7.56)

712 (0.37. 138.77)

Subtotal Heterogeneity; p = 0.59

3.94(2.20, 7.05)

2.33 (1.63, 3.34)




Upfront DAPT Duration After Complex PCI

Efficacy and
Effect of 212 Months Versus 3 or 6 Months DAPT on the Risk of
Major Adverse Cardiac Events According to Procedural Complexity S afety of D A PT

Incidence Rate

MniTe OO After Complex

P =0.01
1.35

Interaction

At least 1 of the following:

Favors3to 6
Months DAPT

- 3 vessel treated

- = 3 stents implanted

- = 3 lesions treated

- bifurcation + 2 stents
- stent length > 60 mm
-CTO

=
o
(=]
&
2]
=
b
[
B
i}
T
=
L2
v
=,
=)
<L

Favors >12
Months DAPT

I : MACE= death, MI or
0 1 2 -
(n =7.897) n =c:.r4:r4) stent thrombosis

Number of High-Risk Procedural Characteristics

Increase in PGl Complexity '

un  Giusting, G. etal 1 Am Coll Cardiol. 2016:68(17):1851-64.
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Cumulative incidence of

Mortality (%)

all-cause death (%)

= Thienopyridine
- = Placebo

A=0.46%
-0.05%, 0.98%]

Menths after enroliment

¥ Continued thienopyridine
© Placebo

A= 0.08%
[-0.32%, 0.48%)
b

A=038%

[0.05%, 0.73%)

2=029
[0.05%, 0.53%)

£=0:10%
(-0.08%, 0.28%] T

- [-0.13%, 0.16%]
] ]

Any cause® Cardiovascular® Non-cardiovascular* Cancer-relatedt  Bleeding-relatedt  Fatal bleedingt

Cause of death

Causes of Late
Mortality with DAPT
after Coronary Stents

DAPT Trial

Bleeding accounted for a minority
of deaths. Cancer-death was not
related with bleeding (chance ?).
Caution when considering DAPT in
patients with advanced cancer.

Mauri L, et al. EHJ 2016; 37: 378

iDIBELLY
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Tratamiento Antitrombético
en los Sindromes Coronarios Agudos

1.- Escenario fisiopatologico comin

2.- Tratamiento inicial

- SCA Con Elevacion del ST
- SCA Sin Elevacion del ST

3.- Tratamiento antitrombaético a largo plazo

- En Prevencion Secundaria
- Post-implantacion de stents

. ¢Tratamientos mas prolongados (>1afg)? |
IDIBELL D I|I|I—BeIIV|tge
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12 or 30 Months of Dual Antiplatelet
Therapy after DES

Non-Stent Related Myocardial Infarction
Mauri L, et al. NEJM 2014; November 16, on line

=== Thienopyridine 55% of the MI benefit is

= Placebo
not related to stent
thrombosis

9961 ptes, 12 months after DES treated with
ASA + Clopi/Prasu.

Randomized to continued DAPT or to receive
ASA + placebo.

Cumulative Incidence of

=
2
o
} -
R
=
S
o
Eef
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Q
o
=
=
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w
Q
0
£
o
f
H£=
-
-—
; =l
@D
T
%2
=
o
=

Menths After Enrcliment Study Drug

# At Risk Treatment Ends

Thienopyridine 5020 4920 4851 4792 4721 4641 4588
Tacebo 4941 4820 4751 46586 4607 4547 4491

UNIVIiRSITA'I%ARCELONA Be”Vlt e
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Long-Term Use of in Ptes with Prior Mi

=

21162 ptes, 1-3 yrs post-M| with low dose ASA.

PEGASUS

S
@
=
S
-
£
®
S
S
=
E
[}
[
o
>
o

UNIVERSITAT DE BARCELONA

10 =4 Randomized to

N =21,162
Median follow-up 33 months

15 18 21 24

Meonths from Randomization

2 50 yo + 1 high risk factor (2 65 yo, diabetes, 2"d prior MI, MVD, CrCI<60mL/min)

(90mg bid or 60mg bid) vs placebo.

Placebo (9.0%)

Ticagrelor 90 (7.8%)
Ticagrelor 60 (7.8%)

Ticagrelor 90 mg
HR 0.85 (95% C10.75 - 0.96)
P=0.008

Ticagrelor 60 mg
HR 0.84 (95% C10.74 — 0.95)
P=0.004

27 30

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

P<0.001

2.6
2.3
P<0.001

1.3 1.2

3-Year KM Event Rate (%)

TIMI Major TIMI Minor

H Ticagrelor 90 mg
H Ticagrelor 60 mg
W Placebo

Fatal bleeding or

ICH

Conclusions: In ptes with a Ml > 1 year previously, ticagrelor significantly reduced the risk of CV
death, MI, or stroke and increased the risk of major bleeding.

Bonaca MP, et al. NEJM 2015; March 14, on line
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Duration of Dual Antiplatelet Therapy

CHARISMA (prior MI subgroup)?? DAPT (prior Ml subgroup)?s PEGASUS-TIMI 54 trial (prior MI)26

— Placebo
— Ticagrelor, 90 mg
—— Ticagrelor, 80 mg

10 i
e Ry —— Thienopyridine —— Placebo

_ | — Placebo+ASA
|__ Clopidogrel + ASA Hazard ratio 0.58, P<0.001

@
2
I

*

Death. Ml ar stroke
[xp)
T

i
2
|
CV death, Ml or stroke
= P L e N T~ 0D D
1 1 1

CV death, Ml or stroke

n
&
1

_—HR: =0.774 [95% Cl: (0.813, 0.978)]

/ P=0.031 .
T I | T 1 0- I T T I T I T T 1

PCI: 25% i 24 30 " PCL100% *  Months 18 ( PCI:83% 12 . .. 24 27 30 33 36

TRILOGY (prior angiogram subgroup)2® TRA-2P (prior Ml subgroup)3®

20—
— Placebo
— Vorapaxar

—— Clopidogrel
— Prasugrel

-
(%]
|

=
i

HR 0.82

/ HFi 0.77 (95% CI 0.61-0.98); P=0.032 {95% CI 0.¥1-0.94
NNT 24 (95% ClI 13—109) F=0.004

— 0% T T T T T

PCI: 40% 80 Days 720 QD{} * PCI: 86% Days 801

CV death, Ml or stroke
o
|

CV death, Ml orstroke

=1
(i

Stronger antiplatelet therapy beyond 1 year vs standard care, in ptes with prior Ml
or angiographically proven CAD.

UMVIiRSITA%AR('ELONA Montalescot G, Sabatine MS. Eur Heart J 2015; August 6. ID'BELL% I|I|I HBOe”l\{JB%eL
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Individualizing Duration of DAPT for
Secondary Prevention After ACS

Risk Ratio (95% ClI)

Major adverse cardiovascular events 0.78 (0.67 - 0.90)
Cardiovascular death 0.85(0.74 -0.98)
Myocardial infarction 0.70 (0.55 - 0.88)
Stroke 0.81 (0.68 - 0.97)
Stent Thrombosis (Definite/Probable) 0.50 (0.28 - 0.89)
Major Bleeding 1.73 (1.19 - 2.50)

Non-cardiovascular death 1.03 (0.86 - 1.23)

All-cause death 0.92 (0.83 - 1.03)

0.50 1.00 2.80

!

-+
Favors extended DAPT  Favors aspirin alone

® . 37 :
UNIVIiRSITA’Ig!AR('EL()NA Ude” JA, et al- EHJ 2016, 37.390 IDIBEI—L% —||I||—Be”\”tge
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Continued Thienopyridine vs Placebo
> 1 Year post-PCl ot score > 2 (high)

— Continued Thi idi
The DAPT Score = Placebo | ooone Myocardial Infarction or

Variable Points Stent Thrombosis

Patient

- Age

275

65 - <75

<65
- Diabetes Mellitus
- Current Smoker
- Prior PCI or Prior MI = Continued Thienopyridine

= Placebo
- CHF or LVEF < 30%
Index Procedure

- Ml at Presentation
- Vein Graft PCI
- Stent Diameter < 3mm

Cumulative Incldence of

Months After Enrollment

GUSTO Moderate/Severe
Bleeding

Cumulative Incldence of
GUSTO Moderate/
Severe Bleed

® Yeh RW, et al. 18 21 24
UNIVIiRSITA’Ig!AR('ELONA JAMA 2016; 315: 1735 Months After Enroliment I|I|I Be“\“tge

Hospital Universitar




UNIVERSITAT DE BARCELONA

Contemporary Risk Scores for Tailoring

Antiplatelet Therapy Duration

Predicted
outcome

Number of
variables

Development
cohort (patients,
design)

Setting

Validation
cohort
(patients,
c-index)

PRECISE-
DAPT

Five clinical,
Three procedural

Coronary
thrombosis risk
score: six clinical;
major bleeding
risk score:

six clinical

Five clinical

11648 patients,
multicentre
randomised
clinical trial

4190 patients,
multicentre

registry

14 963 patients,
pooled analysis of
randomised
clinical trials

PCl patients
on DAPT who
were
event-free for
12 months

PCl patients
on DAPT

PCl patients
on DAPT

DAPT=dual antiplatelet therapy. PCl=percutanecus coronary intervention.

Capodanno D, Angiolillo D. Lancet 2017; 389: 987

Ischaemia
and bleeding
between

12 and

30 months
after PCI

Ischaemia and

bleeding at
24 months

after PCI

Bleeding at
12 months
after PCI

8136 patients,
0-64 for both
ischaemia and

bleeding

8665 patients,
0-65 for
ischaemia and

0-64 for bleeding

8595 patients,
0-70; N=6172
patients, 0-66

IDIBELLD
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Recommended Duration of
Dual Antiplatelet Therapy

» Dual antiplatelet therapy for >1 year:

- Several predictors of stent thrombosis

- Multiple hospitalizations for ACS

- Broad atherosclerotic burden

- Last patent vessel / PCl in LM

- Prior Ml ++

- No options for coronary revascularization

(+++ if > 1 factor)

(Not applicable if prior bleeding, prior stroke,
or high risk of bleeding)

||h Bellvitge
_l L Hospital Universitar




Individualizing Duration of DAPT

<12 months DAPT =12 months DAPT

@'fe'a‘ed@ | Patients with stable CAD |: Patients with ACS :

Patients with a history of bleeding its with diabetes mel
Patients with high risk of bleeding Patients with renal dysfuncti

- Patients with CHF
Patients with previous ST
Patients with PAD

Anatomy-related

factore Short lesion Long lesion

Single-vessel disease Small vessel
Bifurcation lesion
Complex anatomy
_eft-main coronary arter)

@_re'ated @ Second-generation DES ‘Firstgeneration DES
— - Long stent
——cRSIHseHE S

s —= Multiple stents

AO Meisen A, Bhatt DL. Nature Review Cardiology 2015 Bellvitge
(B il
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Benefit vs Risk: Fragil Balance

Mortality
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Bleeding risk

Dual Antiplatelet
Therapy
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Anti-thrombotic potency
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