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Modes of patient presentation, components of ischaemic time
and flowchart for reperfusion strategy selection
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Antiplatelets
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Guidelines: Primary PCI
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Patients undergoing primary PCI should receive a combination of DAPT with ASA and a P2Y 4
receptor blocker, as early as possible before angiography, and a parenteral anticoagulant.

Recommendations Class? Level®

Antiplatelet therapy

ASA is recommended forall patients without contraindications at an initial oral loading dose of 150-300mg (or A

80-150mg i.v.) and at a maintenance dose of 75-100mg daily long-term regardless of treatment strategy.

A P2Y,; inhibitor is recommended in addition to ASA and maintained over 12 months unless there are A

contraindications such as excessive risk of bleeding. Options are:
» Prasugrel (60-mg loading dose, 10-mg daily dose) if no contraindication B
= Ticagrelor 180-mg loading dose, 90 mg twice daily if no contraindication B
« Clopidogrel (600-mg loading dose, 75 mg daily dose), only when prasugrel or ticagrelor are not available or B
are contraindicated.

P2Y,, inhibitors should be given at time of first medical contact. B

European Heart Journal DOI 10.1093/eurheartj/ehu278
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STEMI N=8 536
CIPAMI
CLARITY PCI
Dorler et al
Fefer et al.
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Bellemain-Apaix A et al. for the ACTION group, TCT 2013.
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‘ ORIGINAL ARTICLE ‘

Prehospital Ticagrelor in ST-Segment
Elevation Myocardial Infarction

ABSTRACT

BACKGROUND
The direct-acting platelet P2Y,, receptor antagonist ticagrelor can reduce the inci- The authors' affiliations are listed in the

dence of major adverse cardiovascular events when administered ar hospital admis- Appendis. Address reprint requests to
Dr. Montalescot at the Allies in Cardio

sion to patients with ST-segment elevation myocardial infarction (STEMI). Whether ;5cia¢ Trials initiatives and Organized
prehospital administration of ticagrelor can improve coronary reperfusion and the Wetworks (ACTIOM) Study Group, Insti-

clinical outcome is unknown. tut de Cardiclogie, Centre Hospitalier
Universitaire Pitié—Salpétriére, 47 Blvd.

de I'Hopital, 75013 Paris, France, or at

METHODS
gilles. montalescot@psl.aphp.fr
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Primary objective
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TIMI flow and ST resolution by thienopyridine

TIMI-Flow 2-3 before pPCI

%

71.6
65
e 61.4
38.7
35.6
TIMI-Flow TIMI-Flow ST-Resolution
Grade O +1 Grade 2 +3

[_| Pure clopidogrel [ Pure prasugrel

Odds ratio, [confidence interval]
1,138 [0,883-1,466], p=0,32

Adjusted by covariates:
1,170 [0,868-1,1585], p=0,31

ST-Resolution =2 50% within
60 min

Odds ratio, [confidence interval]
1,356 [1,050 -1,751], p=0,02*

Adjusted by covariates:
1,543 [1,138-2,093], p=0,01*

P. Clemmensen et al. EHJ-ACVC
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~ ON-TIME 2
The Lancet 2008; 372: 537-46

Articles

Prehospital initiation of tirofiban in patients with > %
ST-elevation myocardial infarction undergoing primary
angioplasty (On-TIME 2): a multicentre, double-blind,

randomised controlled trial

Armoud W] van't Huf,Jurrr'i"n ten Berg, Ton Heestermans, Thorsten Dill, Reinhard C Funck, Wouter van Werkum, Jan-Henk E Dambrink,

Harry Suryapranata, Gert van Houwelingen, Jan Paul Ottervanger, Pieter Stella, Evangelos Giannitsis, Christian Hamm, on behalf of the Ongoing
Tirofiban In Myocardial infarction Evaluation (On-TIME) 2 study group*

Summary
Background The most effective magnitude and timing of antiplatelet therapy is important in patients with acute Lancet 2008;372: 537-46
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Open and blinded study combined

On-TIN
Pooled
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n=662 n=677 n=662 n=677 n=656 n=670
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Acute ST Elevation Ml (or New LBBB) within 6h pain onset

Presenting at Hub or Spoke with estimated time to Cath between 1
& 4h

Randomize 1:1:1
l 2,400 patients I[*Only 5U if >75 yr]

Placebo Reteplase (5U+5U)*
Placebo Abciximab

Transfer To Cath Lab
ASA, unfractionated heparin 40U/kg (max 3000U)
or enoxaparin (0.5 mg/kg IV + 0.3 mg/kg SC) — substudy only

Placebo Placebo

Primary PCI with Abciximab Infusion (12 h)

Follow up through 90 days and 1 year
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«neemmsne Procedures, Medications
Bivalirudin Heparins with
(N=1089) optional GPI
iN=1 1 09i
Bivalirudin 1074 (98.6) 29 (2.6)
Unfractionated heparin 24 (2.2) 997 (89.9)
Enoxaparin 0 94 (8.5)
Time from initiating anticoagulation to
50.0 (37-67) 50.0 (37-65)

125/1088 (11.5)  766/1109.(69.1)*
42/1088 (3.9)
83/1046 (7.9) 117/460 (25.4)*
Femoral access — no. (%) 558/1069 (52.2) 582/1084 (53.7)
Radial access — no. (%) 510/1069 (47.7) 502/1084 (46.3)

* P < 0.05 between groups PG Steg et al NEJM 2014
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Periprocedural and postprocedural antithrombotic @ ESC
therapyc in patients undergoing primary percutaneous i v St
coronary intervention g7k

Recommendations Class | Level

Antiplatelet therapy

A potent P2Y,, inhibitor (prasugrel or ticagrelor), or clopidogrel if
these are not available or are contra-indicated, is recommended
before (or at latest at the time of) PCl and maintained over 12 months
unless there are contra-indications such as excessive risk of bleeding.

Aspirin (oral or i.v, if unable to swallow) is recommended as soon as
possible for all patients without contra-indications.

GP lIb/llla inhibitors should be considered for bailout if there is
evidence of no-reflow or a thrombotic complication.

Cangrelor may be considered in patients who have not received P2Y,,
receptor inhibitors.

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managamantof AMESTEMI {Europaan Haart Journal 2017 - doi:10.1093 faurh eartjfahx095)
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Anticoagulation
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Periprocedural and postprocedural antithrombotic @ESC

therapy in patients undergoing primary percutaneous o S50
coronary intervention of Cardiology

Recommendations Class | Level

Anticoagulant therapy

Anticoagulation is recommended for all patients in addition to
antiplatelet therapy during primary PCI,

Routine use of UFH is recommended. |

In patients with heparin-induced thrombocytopenia, bivalirudin is
recommended as the anticoagulant agent during primary PCI,

Routine use of enoxaparin i.v. should be considered. lla A
Routine use of bivalirudin should be considered. lla A
Fondaparinux is not recommended for primary PCI. B

www.escardio orgfguidelines 2017 ESC Guidalinas fortha Managamant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093 faurh aartjfahx095)
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100 -
N = 3497

80
i Heparin
5 i
5 60 ivalirudin
o
[ == Abciximab
Q - T
%’ 40 Eptifibatide
- . O . . N L L L L L Prasugrel
20 Ticagrelor
0

2009 2010 2011 2012 2013 2014
n= 418 425 576 729 742 607

O. De Backer et al. Thromb Haemost 2015 114 3: 623-631
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Trial Design

2218 patients with STEMI with symptom onset >20 min and <12h
Randomized in ambulance or non-PCl hospital

Intent for primary PClI
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| Aspirin + P2Y,, inhibitor

m (any) as soon as possible

Bivalirudin
UFH/LMWH + GPI (0.75 mg/kg bolus, 1.75 mg/kg/h infusion)
. + prolonged optional infusion
Per standard practice (PCI dose or 0.25 mg/kg/h)

(provisional GPI only)

Primary endpoint: 30-day death or non-CABG related major bleeding

Key Secondary endpoint: Death, Re-infarction or non-CABG major bleeding at
30 days

Clinical FU at 30 days and 1 year
clinicaltrials.gov NCT01087723



i o o Primary Endpoint:

Hamburg .
e Death/Major Bleed, 30 da
10.0
—— Bivalirudin
2.0 Heparins with optional GPI 8.4%
(]
T 6.0
14
3 5.1%
>
w 4.0
2.0
H Log-rank p = 0.002
0.0
0 5 10 15 20 25 30
Patients at risk: Days from Randomization Date
Bivalirudin 1089 1038 1024 1020 1007 988 791
Heparins
with optional 1109 1024 1003 998 984 958 765

GPI



Bivalirudin vs Heparin

Which price are you willing to pay for less bleeds
Conflicting trial results on mortality

Understanding Stent Thrombosis
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Bivalirudin vs Heparin

Major bleeding

Patients planned for percutaneous coronary intervention:
Meta-analysis stratified by use of glycoprotein IlIb/llla inhibitors

Bivalirudin Heparin Major hlreding
risk ratio (95% (1)
G predominantly planned in the heparin arm vs provisional in the bivalirudin arm
CACHET™ 55 {0%) A94(4%) - 0-18 (0-10-3.22)
HORIZOMS-AME E9/1800 (5%) 14901802 (8%) —— 060 (0-46-0-77)
MAPLES™ 17167 (1%) 4168(2%) - 0-25(0-03-2-23)
ISAR-REACT 4° 221860 (3%) 40/BAL (5%) —— 055 (0-33-0-52)
ELIRCHAAN 2811089 (3%) 67/1109 (6%) . 0-43 (0-28-0-66)
REPLACE-2' 712993 (2%) 123/3008 (4%) ——— 0-58 (0-44-0.77)
BRIGHT (heparin+GP1)* 4729 (1%) 14/724(2%) 0-28 (0-09-0-86)
PROTECT-TIMI 30 1284 (<1%) 18/573 (3%) * 011 (0-02-0-83)
ACUITY-PE] (bavalirudin alone)  92/2619 (4%) 174/2561 (7%) —— 052 (0-40-0-66)
Overall I0BF10600(3%)  593/10900 (5%) " 0-53 (0-47-0-61)
pe0-0001
Provisional GM in both arms
ISAR-BEACT 35 7002289 (3%) 104/2281 (5%) el 0-66 (-49-0-90)
ARMYDA-7 BIVALVE® 2/198 (1%) Bl203(3%) - - 0-34 (0-07-1-67)
BRIGHT (heparim alone)™ 4729 (1%) 11725 (4%) - 036 (0-12-1-13)
HEAT PPCI™ 27905 (4%) 18/907 (3%) —— 115 {0-70-1-89)
MAFLES I 14/418 (3%) 11/419 (3%) S e 1.28(0-59-2.78)
Oerall 122/4539 (3%)  160/4535(4%) ‘- 0-78 (0-51-1-19)
p=0-25
Flanned GPl in both arms
ACUITY-PC {bivalirudinsGPTY 196/2600 (Bw) 1742661 (7%) -.— 111 {0-91-1-35)
TEMACITY™® 17185 (1%) 5198 (3%) - 0-21 (0-03-1-82)
Deshpande et aFf* 0749 (0%) /52 (%) -+ p 106 (002-52-43)
REPLACE-1 11/532 (2%) 14/524(3%) e 077 (0-35-1-69)
Overall 208/3375(6%)  193/3335(6%) L 3 1.07 (0-87-131)
p=0-53
T T T T T 1
01 02 05 1 2 5 10
L — e

Favours bivalirudin Fawours heparin

Matthew A Cavender, Marc S Sabatine, Lancet Volume 384, 2014, 599-606



Bivalirudin vs Heparin

Which price are you willing to pay for less bleeds
Conflicting trial results on mortality

Understanding Stent Thrombosis
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30-day results

BHep+GP lib/llla B Bivalirudin

14
p=0.047 12,1

Death Mi TVR ST<24h Bleeding NACE

Stone G, NEJM 2008
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Yo ® Bivalirudin (n=905) ™ Heparin (n=907)
10
9 8,7
8 |
7
6 - 5,7
5
4 - 3531
3 2,7
27 Io,g
1
0
Death  Reinfarction Stroke Stent Bleeding Combined
thrombosis EP

Lancet, 2014
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Major CV Events

Patients planned for PCI - Meta-analysis
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Risk ratio (95% Cl)
Major adverse cardiovascular events Ah 1-09 (1-01-1-17)
Death 0-99 (0-82-1-18)
Myocardial infarction - 112 (1.03-1.23)
Ischaemia-driven revascularisation . 1-16 (0-997-1-34)
Stent thrombosis —— 138 (1.09-1.74)
Acute = 3-86 (2-11-7-07)
Subacute ) 0-89 (0-53-1-49)
| T 1 T 1
0-4 08 1 125 2:5 5
+ »

Favours bivalirudin - Favours heparin

Matthew A Cavender, Marc S Sabatine, Lancet
Volume 384, 2014, 599-606
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¥ Bivalirudin (n=3610) ®UFH (n=3603)

14 12.4
12
10 8,6 8,5

8

6

4 25

14
2 0.4 0,5
O . [ ——) .
Death MI Stroke BARC NACE

Bleeding

Vaglimigli, NEJM 2015
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Which price are you willing to pay for less bleeds
Conflicting trial results on mortality

Understanding Stent Thrombosis
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® Bivalirudin ™ Heparin

35 - 3,4

2,5

1.9 71212 1

0.70,6

0,5

ﬁ

ACIUTY  ISAR-REACT 4] MATRIX HORIZONS EUROMAX  HEAT-PPCI BRIGHT
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Early Stent Thrombosis and Mortality After
Primary Percutaneous Coronary
Intervention in ST-Segment—Elevation
Myocardial Infarction

A Patient-Level Analysis of 2 Randomized
Trials

George D. Dangas, MD, PhD; Mikkel M. Schoos, MD, PhD; Philippe Gabriel Steg, MD;
Roxana Mehran, MD; Peter Clemmensen, MD, DMSc; Arnoud van ‘t Hof, MD, PhD;
Jayne Prats, PhD; Debra Bernstein, PhD; Efthymios N. Deliargyris, MD; Gregg W. Stone, MD

Dangas et al. Circ Cardiovasc Interv. 2016;9:e003272.



Time-to-event Curves for Acute Stent Thrombosis
(Within 24 hours of PCI) With a 4-hour Landmark Analysis

1.5 1
Log Rank P-Value: <0.0001 Log Rank P-Value: 0.28
—_ 1.1%
s | R
~ Bivalirudin
0 1.0 1 .
8 Heparin * GPI
o]
€
o
=
S
-
)
c
Q
&» 05
0.4%
3 TTTTTTTTTmmmmmmmmmmmmmmmmm—
o_oﬁ%_l_lJ fmmmni 0.2%
........... ]
]
0 0 I.' ------- L T '-- T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24
Number at risk Time in Hours
Bivalirudin 2479 2448 2436 2434 2433 2431 2431 2430 2430 2429 2429 2429 2428
Heparin * GPI 2456 2448 2447 2447 2445 2445 2443 2442 2442 2442 2442 2442 2442

Dangas et al. Circ Cardiovasc Interv. 2016;9:e003272.



Treatment Breakdown and Outcomes by £l
Bivalirudin Post-PCl Infusion Dose EUROMA

ElROpein AMbulance ACS AngiX Trinl

BIVALIRUDIN
Pre-PCI Bolus 0.75 mg/kg + 1.75 mg/kg/hour infusion

PCI BIVALIRUDIN

1.75 mg/kg/hour infusion

Post-PCI mgollkzgslhr mg;/-Inglhr
(n=670)* (n=244)8
Hipg'g:‘s BIV-LOW BIV-PCI
AST 2 (0.2%) 11 (1.6%)* 1 (0.4%)
Major Bleeding 57 (6.0%) 16 (2.4%)* 7 (2.9%)
Tdata on a post-PCl infusion is not available for 35 patients *p < 0.05 vs. Heparins * GPI

$659 of these received at least 2 hours infusion post-PCl ;
§191 of these received at least 2 hours infusion post-PCl Clemmensen et al, JACC Cardiovasc Interv 2015
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Ischemic and Bleeding EPs according to bivalirudin
regimen in the post-PCl bivalirudin arm
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What is new in 2017 Guidelines on AMI-STEMI @ESC

European Society
of Cardiology

" 2012 CHANGE IN RECOMMENDATIONS 2017 |
( Radial access J
MATRIX _
[ DES over BMS EXAMINATION, COMFO RTABLE- ]
~ AMI, NORSTENT

ascularisation PRAMI DANAME3-PRIMULTI,
CVLPRIT, Compare-Acute

Thrombus

Bivalirudin
MAT RIX, HEAT-PPCI

Enoxaparin
AT OLL, Meta-analysis

Early Hospital Discharge

Small trials & observational data

‘ AVOID, DETO2X
same dose i.V in all patients TMNK-tPA Half dose i.v. in Pts 275 years
STREAM

'.r;_\ SN S, SR R Ty
|\\_ 2 L

®

www.escardio.orgfguidelines 2017 E5C Guidalinas fortha Managemantof AMESTEMI (European Haart lournal 2017 - doi:10.1093 faurh aartjfahx085)



Bivalirudin vs Heparin

Which price are you willing to pay for less bleeds
Conflicting trial results on mortality

Understanding Stent Thrombosis

What happens in a world without bivalirudin ?



14

12

10

Universitares Herzzentrum I B iva I i ru d i n VS . H e pa ri n S

Hamburg

Without Routine GPI

Hep - Routine GPI (n=460) ® Bivalirudin (n=1089)
0.01
<0.001
10,4
9,8
<0.001
6.5 0.23 013 6,3
4,1 3,9
2,9 25 26
Primary Endpoint Key Sec Endpoint All Cause Death Cardiac Death Major Bleeding
Death or Major Death, MlI, or Major

Bleeding Bleed

Zeymer et al, Eur Heart J 2014
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Enroliment: 6012

Study Start Date: June 2014

Estimated Study Completion Date: March 2017

Estimated Primary Completion Date: March 2017 (Final data

Experimental: bivalirudin

bivalirudin as intravenous bolus of 0,75 mg per kilogram
followed by an infusion of 1,75 mg per kilogram per hour

Active Comparator: heparin

unfractionated Heparin 5 000 IU/ml as intravenous bolus
according to local practice
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* Fibrinolysis
 Resuscitated cardiac arrest
e Cardiogenic Shock



STREAM
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STUDY PROTOCOL

STEMI <3 hrs from onset symptoms, PPCI <60 min not possible, 2 mm ST-elevation in 2
leads

After 20% of the
planned recruitment,
the TNK dose was
reduced by 50%
among patients =275

years of age.

Ambulance/ER

YES

PCI Hospital
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82 STEMI patients randomized to crushed or integral ticagrelor 180-mg LD

P2Y,, Reactivity Units




The CRUSH Study: A prospective, randomized PD and PK comparison
of standard versus crushed prasugrel tablets in STEMI-PPCI

Pharmacokinetic profile

-4 Whole tablets ~®-Crushed tablets

Crushed tablets Whole tablets P Value
n=26 n=24

Tias (D) 0.8 (0.5-4.0) 3.0(0.5-24) <0.001

P-AM

AUC,, (ng*hr/mL) 253 {15.7-738) 253 (24,5-519) 0.655

Crax (NES ML) 114 (4.5-837) E3.B (B.B-426) 0.021

AUC,; (ng*hr/mL) 113 (7.5-593} 32.1(1.5-375} 0.005

4
£
e
L
=]
L
2
=
=
3
By

Rollini F et al. JACC 2016 [e-pub ahead of print]
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Cangrelor
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— Cangrelor is an intravenous ADP receptor antagonist that is
rapidly acting, potent, and reversible, with return of normal
platelet function within an houir.

Harrington RA, et al. CHAMPION PCI. NEJM 2009
Bhatt DL, et al. CHAMPION PLATFORM. NEJM 2009
White HD, et al. Meta-Analysis of CHAMPION PCI| and PLATFORM. AHJ 2012



Efficacy Outcomes at 30
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Cangrelor Clopidogrel
(N=5472) (N=5470)
R)‘:ﬁ:’;’rz’" 'é'n%';g SmTt 326/5462 380/5457
) (o) (0]
adjusted) (6.0%) (7.0%)
] 71/5462 104/5457
Stent thrombosis (1.3%) (1.9%)
Ml 225/5462 272/5457
(4.1%) (5.0%)
Q-wave Mi 14/5462 22/5457
(0.3%) (0.4%)
IDR 56/5462 66/5457
(1.0%) (1.2%)
Death 60/5462 55/5457
(1.1%) (1.0%)
48/5462 46/5457
SV IDIEEur (0.9%) (0.8%)

Stone GW, Mahaffey KW

OR (95% Cl)

0.85 (0.73,0.99)

0.68 (0.50,0.92)

0.82 (0.68,0.98)
0.63 (0.32,1.24)
0.85 (0.59,1.21)
1.09 (0.76,1.58)

1.04 (0.69,1.57)

2013 at www.nejm.org

P
Value

0.03

0.01

0.03
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STEMI Antithrombotics

"Work horses” first 120 min.

 Ambulance —- Cath Lab
PCI
Aspirin 150-300 mg Oral or IV
Heparin 70-100 IUkg IV Measure ACT
Ticagrelor 180 mg (GPI or Bival)

or Prasugrel 60 mg

Fibrinolysis
Clopidogrel 300 mg

Vomiting/OHCA/Shock Cangrelor |V




STEMI Antithrombotics

Individualized
v High bleeding risk: bivalirudin

v High ischemic and low bleeding risk, early
presentation, or bail-out: GP lIb/llla inhibitor

v Low ischemic risk: enoxaparin+prasugrel/ticagrelor

Acute Stent Thrombosis is mitigated by continuing
Bivalirudin PCI dose 4 hrs post PCI
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“Do not forget” interventions in STEMI patients
undergoing a primary PCI strategy
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