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Management of AMI: The Past

As soon as i1t became evident that one could survive
an acute myocardial infarction. attention was drawn to its
treatment. In 1912, James Herrick established the importance
of rest in postinfarction recovery: rest was the only thera-
peutic orientation existing at that time. and 1t was prescribed
in an exaggerated way until the beginning of the 1950s.
er dridden forup to 6 weeks.
and were even for b1dden to move or to feed themselves du-
ring the first week %. James Herrick was also responsible for
mtroducing electrocardiography. which was created by Ein-
thoven in 1902. and has been the major diagnostic tool for

acute myocardial infarction up until the present time .
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Management of AMI: Target of Reperfusion

AMI: Pathophysiology
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Ruptured plague with occlusive thrombus



Management of AMI: Discovery of Streptokinase

Isaac Newton & the Apply Tree




Management of AMI: Discovery of Streptokinase

“Chance Favors the Prepared Mind” -- Louis Pasteur
Discovery of Streptokinase — 1933

Historical

Nikhil Sikri
Amit Bardia

Perspectives

A History of Streptokinase
Use in Acute
Myocardial Infarction

A serendipitous discovery by William Smith Tillett in 1933, foliowed by many years of

work with his student Sol S
as a thromboiytic agent in
initial clinical application in c
culous meningitis. In 1958, §
acute myocardial infarction 3|
Initial tnials that used streptol
proach of intracoronary stra]
1979. Subsequently, larger tr]
ing from 70% to 90%. The 1
randomized multicenter triall
deila Streptochinasi nell'infa
streptokinase as an effective
its use in acute myocardial i
gen activator in developead ng
acute myocardial infarction irf

The “Wonder Drug”—Streptokinase

The streptokinase era dates back to 1933, when Dr.
William Smith Tillect” (Fig. 1) discovered the agent
through sheer serendipity. Tillett was Associate Profes-
sor of Medicine and Director of the Biological Division
at Johns Hopkins University, at that time. The work
of Tillett was strikingly distinct from that of his con-
temporaries, probably because he was such a keen ob-
server. Louis Pasteur’s famous saying (now elevated to
the status of cliché) apphes aptly to Tillett: “Chance fa-
vors the prepared mind.” He observed that streptococci
agglutinated in test tubes that contained human plasma
but not in those that contained human serum. While

William Smith Tillett

Sol Sherry

(Tex Heart Inst J 2007:34:318-27)



Streptokinase for AMI

e Change the Focus of Treatment from Palliation to “Cure”

A History of Streptokinase
Use in Acute
Myocardial Infarction

A serendipitous discovery by William Smith Tillett in 1933, followed by many years of
work with his student Sol Sherry, laid a sound foundation for the use of streptokinase
as a thrombolytic agent in the treatment of acute myocardial infarction. The drug found
initial clinical application in combating fibrinous pleural exudates, hemothorax, and tuber-
culous meningitis. In 1958, Sherry and others started using streptokinase in patients with
acute myocardial infarction and changed the focus of treatment from palliation to “cure.”
Initial trials that used streptokinase infusion produced conflicting results. An innovative ap-

In 1958, Sherry and others started using streptokinase in patients with
acute myocardial infarction and changed the focus of treatment from palliation to "cure.”

Gond OUCPIOCTHTIaor TTen THarto TvnoCaiqQico 1o on aiar nr 1900, veinCiT ot orny vanaaiea

streptokinase as an effective therapeutic method but also established a fixed protocol for
its use in acute myocardial infarction. Currently, despite the wide use of tissue plasmino-
gen activator in developed nations, streptokinase remains essential to the management of
acute myocardial infarction in developing nations. (Tex Heart Inst J 2007:34:318-27)




The American Journal of

Cardiology
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FI SEVIE R‘ Volume 6, Issue 2, August 1960, Pages 525-533

an . .
o - Segmental Perfusion of the Coronary Arteries

with Fibrinolysin in Man Following a
Myocardial Infarction”

RoeerT J. Boucer, m.n, and WirLiam P, Murpny, JR., M.D., WITH THE TECHNICAL ASSISTANCE OF
LeonarD S, SoMMER, M.D. anp [enaTios J. Voupoukis, m.p.

Miami, Florida

tween atherosclerosis and thrombosis.  The
thrombotic lesions predominated in the proxi-
mal portion of the anterior descending branch

RE[':EN’I'I.Y the possibility of enzymatic diges-
tion of a coronary thrombosis has cap-
tured the imagination of investigators. At-

tempts have been made in the past to supple-
ment the blood supply of an ischemic myo-
cardium by surgically opening the obstructed

with an accompanying transmural infarction,
In addition, and of the greatest importance to the
considerations of this report, a recent thrombus




GISSI-1: Streptokinase for STEMI
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Lancet. 1986;1(8478):397.




ISIS-2: Streptokinase & Aspirin for STEMI

CV Death
600 —
500 Aspirin alone:
e0000 461/4295 (10.70/0)
o0 ’;' -— = .
400 — s ‘o Streptokinase alone:
R 44814300 (10.4%)

Streptokinase plus aspirin:
343/4292 (8.0%)

Cumulative Number of Vascular Deaths

0 7 14 21 28 35

Days From Randomization
ISIS-2. Lancet 1988;2:349-360.




GUSTO-1: Benefit of accelerated t-PA in acute myocardial
infarction

12 - Streptokinase + IV heparin
— Streptokinase + SQ heparin
10 - - Combination therapy
g 8 Accelerated t-PA
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Days from randomization

Califf RM, White HD, Van de Werk F, et al for the GUSTO-1 Investigators, Circulation 1996; 94:1233



ASSENT I[I: TNK Vs rTPA

D924

Lancet. 1999;354(9180):716



Importance of time to reperfusion in patients

undergoing fibrinolysis.

For every 30-minute delay, there is a progressive i  ncrease in the in-hospital mortality rate
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Fibrinolytic therapy

N=85,589
P<0.0001

31-60 61-90

Door-to-drug time (min)



20&1 ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation

STEMI diagnosis*

J Preferably possible <120 min?

<60 min PClI
Immediate transfer L
No

to PCI center

Preferably

=90 min

(<60 min in sarly presenters) Preferably

%30 min
No Immediate transfer
Successful ¢ i
fibrinolysis?

Tha tima point the diagnosis & confirmed with patent

madial conmct (FMC).
All dalzys are relatad to FMC (first medical contact).

Cath = athasrtatcn hbsnucry. EMS « energency medal smers; FMC = fra medial cormct; PO = percumnscutcoromry meerverson: STEM = ST esgrent devation myocsrdad rfartion.

|




20&2 ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation

PCI possible <120 mi

< in?
' i
No

Preferably

%30 min




2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

| Total ischaemic time |

[ EMs delay System delay I

FMC: EMS

&—F ,2;!
O
<|0’ Primary <g¢ .
\ <120 min—»=  PCI —-(Vsmi'm‘)
STEMI r e
diagnosis Time

/ to PCI?
<o T30 mis Fibrinolysis <10" Reperfusion

g strategy (Lytic bolus)*

FMC: Non-PCl centre

| Patient delay I

E% <_'°-_ —» PCl ‘_"0-_ Reperfusion
STEMI strategy {Wire crossing)
FMC: PCI centre diagnosis
I Patient delay II System delay |

| Total ischaemic time |




2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

[ Total ischaemic time |

| Patient delay ||| EMS delay System delay I

FMC: EMS
Crara

Fl

H
‘0.
STEMI
di .
Iagl'IOSIS

Fibrinolysis <10" Reperfusion
strategy (Lytic bolus)*

I Patient delay II System delay |

[ Total ischaemic time |




Incidence (%)

Thrombolytic in Elderly

e Under-represented in studies

2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

(Exclusion criteria & under-enrollment)

e High bleeding risk & mortality
e Best regimen not defined

25
—e— Mortality W
20 - Stroke '
‘ —a-- Non-fatal disabling stroke |
15 4
10 4
5 <4
....................................... D— T
o 3 | T T T 1
<45 45-49 50-54 55-58 59-61 62-64 65-68 69-71 72-76 >76

Age (years in deciles)

Age <65 years
Death
Hemorrhagic stroke
Death or disabling stroke
Age 65-74 years
Death
Hemorrhagic stroke
Death or disabling stroke
Age 75-85 years
Death
Hemorrhagic stroke
Death or disabling stroke
Age >85 years
Death
Hemorrhagic stroke

Death or disabling stroke

Odds Ratios and 95% Confidence Intervals

- (3.88)

o341

(4.37)

0.0 0.5

«— t-PA better

1.0

1.5

GUSTO-1

2.0 25 3.0
Streptokinase better —
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fibrinolysis or Primary PCI in ST-Segment
Elevation Myocardial Infarction

Paul W. Armstrong, M.D., Anthony H. Gershlick, M.D., Patrick Goldstein, M.D.,
Robert Wilcox, M.D., Thierry Danays, M.D., Yves Lambert, M.D.,
Vitaly Sulimov, M.D., Ph.D., Fernando Rosell Ortiz, M.D., Ph.D.,
Miodrag Ostojic, M.D., Ph.D., Robert C. Welsh, M.D.,
Antonio C. Carvalho, M.D., Ph.D., John Nanas, M.D., Ph.D.,
Hans-Richard Arntz, M.D., Ph.D., Sigrun Halvorsen, M.D., Ph.D.,
Kurt Huber, M.D., Stefan Grajek, M.D., Ph.D., Claudio Fresco, M.D.,
Erich Bluhmki, M.D., Ph.D., Anne Regelin, Ph.D., Katleen Vandenberghe, Ph.D.,
Kris Bogaerts, Ph.D., and Frans Van de Werf, M.D., Ph.D.,
for the STREAM Investigative Team*




STUDY PROTOCOL

Ambulance/ER

PCI Hospital

@®tream

STEMI <3 hrs from onset symptoms, PPCI <60 min notp  ossible, 2 mm ST-elevation in 2 leads

RANDOMIZATION 1:1 by IVRS, OPEN LABEL

<75y:full dose 275y: ¥ dose TNK

\
Aspirin Aspirin
Clopidogrel: Clopidogrel:
LD 300 mg + 75 mg QD 75 mg QD
Enoxaparin: Enoxaparin:
30 mg IV + 1 mg/kg SC Q12h 0.75 mg/kg SC Q12h
i v
ECG at 90 min: ST resolution 2 50%

angio >6 to 24 hrs immediate angio +
PCI/CABG if indicated rescue PCI if indicated

| Stategy B: primary PCI
}

no lytic

\
Antiplatelet and
antithrombin treatment
according to local standards

Standard primary PCI




SINGLE ENDPOINTS UP TO 30 DAYS

All cause death

Cardiac death

Congestive heart failure

Cardiogenic shock

Reinfarction

Pharmaco-invasive

(N=944)

(43/939) 4.6%
(31/939) 3.3%

(57/939) 6.1%

(41/939) 4.4%

(23/938) 2.5%

PPCI
(N=948)

(42/946) 4.4%
(32/946) 3.4%

(72/943) 7.6%

(56/944) 5.9%

(21/944) 2.2%

P-value

0.88
0.92

0.18

0.13

0.74




2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

Recommendations

When fibrinolysis is the reperfusion strategy, it is recommended to initiate this treatment as soon as possible after STEMI

diagnosis, preferably in the pre-hospital setting.”*®'#%#?

A fibrin-specific agent (i.e. tenecteplase, alteplase, or reteplase) is recommended.”*****

A half-dose of tenecteplase should be considered in patients =75 years of age.'”’




Fibrinolytic therapy

Did save lives compared to placebo, BUT

- At best, restored TIMI 3 flow in 55% (rt-PA), +
- 1 Incidence of recurrent ischemia and reinfarction

+
|ICH
0.5-1.0%
of pts
2 hours 6 hours
after t-PA after t-PA



Contra-indications to fibrinolytic therapy @ESC

European Society
of Cardiology

Absolute

Previous intracranial haemorrhage or stroke of unknown origin at anytime.

Ischaemic stroke in the preceding 6 months.

Central nervous system damage or neoplasms or arteriovenous malformation.

Recent major trauma/surgery/head injury (within the preceding month).

Gastrointestinal bleeding within the past month.

Known bleeding disorder (excluding menses).

Aortic dissection.

Non-compressible punctures in the past 24 hours (e.g. liver biopsy, lumbar
puncture).

@

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMEFSTEMI {(Europaan Haart lournal 3017 - doi:10.1093 faurh aartjfahx035)



Contra-indications to fibrinolytic therapy @ESC

European Society
of Cardiology

Relative

Transient ischaemic attack in the preceding 6 months.

Oral anticoagulant therapy.

Pregnancy or within 1 week postpartum.

Refractory hypertension (SBP >180 mmHg and/or DBP >110 mmHg).

Advanced liver disease.

Infective endocarditis.

Active peptic ulcer.

Prolonged or traumatic resuscitation,

@

www.escardio.orgfpuidelines 2017 ESC Guidalines forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx095)



REPERFUSION: STRIVE FOR BETTER OPTION



ACC Thursday, April 29, 1982

PERCUTANEOUS CORONARY ANGIOPLASTY WITH AND WITHOUT PRIOR

STREPTOKINASE INFUSION FOR TREATMENT OF ACUTE MYOCARDIAL .

INFARCTION, Geoffrey 0. Hartzler, M.D., F.A.C.C.; Barry “PTCA without ICSK
D. Rutherford, M.D., F.A.C.C.; David R. McConahay, M.D.,

F_.A.C.C., Hid-_ﬂmueri(_‘.a Hear:t Institute, St. Luke's Hospi- was performed |n 2 pts
tal, Kansas City, Missouri. ] .

{ltm'onary angioplasty (PTCA) was successfu1}y p?rformed in Wlth tOtaI OCCIUSIOnS

6 pts during acute myocardial infarction (AMI). There .

were 13 males and 3 females with mean age of 62 yrs (46- and 6 ptS Wlth Su thtaI
74 yrs) catheterized at mean 3.3 hrs (1-10 hrs, mode 2.5 n ”

hrs) following onset of continuous chest pain with ST OCClUSIOnS_

segment elevation in 13 pts, ST depression in 3 pts and

new Q-waves in 6 pts. Intracoronary streptokinase (ICSK)

opened 6 of 8 total occlusions and removed thrombus in

2 pts with subtotal occlusions (STO) prior thEIC:igout “Repeat Cath at 12 dayS

;‘esidual high-grade atheromatous stenoses.

(SK was performed in 2 pts with total occlusions and 6

pts with STO. Twenty segments were dilated including showed patency of all
LAD - 8 pts, RCA - 6 pts, Circ - 5 pts, and vein graft - i ”

1 pt. Mean residual stenosis was 28% with reduction of d||ated Segments_ .
intracoronary pressure gradients from mean 67 mm Hg. to

0-10 mm Hg. One laboratory death occurred following

hemodynamically and angiographically successful PTCA in

a pt with LV ejection fraction of 7%. A second pt under-

went coronary bypass surgery because of additional inac- “At fO||OW-up Of 6 mo

cessible coronary stenoses. The post-procedure cuurss{: was

stable in all pts. Repeat cath in 11 pts at 12 days (5-

36 days)' showed patency of all dilated segments, improved Nno AI\/”S have Occurred,
ejection fraction in 10 pts and improved regional wall

motion in 10 pts. At follow-up of 6 mo (1.5-12.5 mo) no 13 ptS are asymptomatic

AMI have occurred, 13 pts are asymptomatic and 2 pts are

functional-Class II. We conclude that urgentPTCA w/with- and 2 ptS are CIaSS ””

out ICSK can relieve pain, stabilize the course and Timit
myocardial infarction in selected pts with AMI.




The PAMI (Primary Angioplasty in Myocardial

Infarction) Trial
395 pts of any age with AMI <12° duration were prospectively

randomized at 12 international centers to primary PTCA vs.
a 3° 100 mg t-PA infusion: 93% TIMI-3 flow with PPCI!

o 15% - P=0.02 tPA = PTCA

"@_’ 12.0%

E P=0.06 P=0.06

o 10% -

>

2 6.5% 6.5% i

g 5.0% p=0.05

a 5% -

4 2.6% 2.6% 2.0%

r=

= I I 0.0%

0%

Death or Death Reinfarction = Hemorrhagic
reinfarction stroke

Grines CL et al. NEJM. 1993:328:673-9



From PAMI to 23 RCTs of PCI vs. Lysis

N=7,739
12% 1  p=0.0002
Lysis = PCI
10% 1 9.3% P<0.0001
D 8% -
"é 9 7.0% 6.8%
‘la:: 6% -
P<0.0001 p=0.0002
o 4% -
0
o 2.5% 2.0%
2% - 1.0% 1.0%
0.1% |
0% - . . .
Death Reinfarction = Hemorrhagic Total
stroke stroke

Keeley, Grines. Lancet 2003;361:13-20




Reperfusion therapy @ESC

European Society
of Cardiology

Recommendations Class | Level

A primary PCl strategy is recommended over fibrinolysis within
indicated time frames.

www.escardio.orgfguidelines 2017 E5C Guidalinas for the Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx 085)



Importance of Time In Salvaging Myocardium

Figure. Hypothetical Construct of the Relationship Among the Duration of Symptoms of
Acute MI Before Reperfusion Therapy, Mortality Reduction, and Extent of Myocardial Salvage

Mortality Reduction, %

100

Shifts in Potential Outcomes
With Different Treatment Strategies

AtoB No Bengfit
AtoC Benefit
BtoC Benefit
DtoB Harm
Harm

16
Time From Symptom Onset to Reperfusion Therapy, h

[ Critical Time-Dependent Period [ Time-Independent Period
Goal: Myocardial Salvage Goal: Open Infarct-Related Artery

JAMA 2005




NRMI-2: Primary PCI Door-to-Balloon time vs. Morta ity

N=27,080
P <0.00001 8.5

10 5

7.9

Mortality (%)

0-60 61-90 91-120 121-150 151-180 >180

Door-to-Balloon Time (minutes)
JAMA 2000; 283:2941-7.



Time Issue and reperfusion strategy

P=0.006
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PCl-Related Time Pelay

If PCl-related time delay >60 min,

the benefit of PCI over thrombolyis vanishes




Loss of PCI Related Mortality Benefit as a
Function of Delay
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Pinto DS. Circulation 2011



Primary PCI: Time Is the Key

1. Estimated PCl-related delay
> Decide on primary PCI Vs thrombolytic

2. Once decided, primary PCl as fast as possible




Reperfusion strategies (e @ ESC
in the infarct-related Srevioe 6 Primsry i European Society

2 ¥ dnset POl A of Cardiology
artery according to time :

1A ' A .r",
from symptoms onset Rl e

st | &0 i fron) 5TOMI Bl

Early phase of STEMI

14 ISUrs

Primary PCI
{if symprama;
herecyremic sty
o by}

Evclved STEMI

48 hours

Recent
ETEMI

www.escardio.orgfpuidelines 2017 ESC Guidalines for the Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx 095)
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Reperfusion strategies in the infarct-related artery
according to time from symptoms onset

@ESC

European Society
of Cardiology

Symptoms
onset
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www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)



Reperfusion strategies in the infarct-related artery according to ESC
time from symptoms onset (continued)

European Saciety
of Cardiology

12 h — ) > :
R ‘ Primary PC Primary PCI N
(if symptoms, |asymptomatic
hemodynamic instabilicy, stable patients)

or arrhythmias)

p=
w
'—
»
o
o
2
(@)
>
T

48 hours

Routine PCI
|asymptomatic
stable patients)

Recent
STEMI

www.escardio.orgfguidelines 2017 E5C Guidalines fortha Managemant of AMEFSTEMI (Europaan Haart Journal 2017 - doi:10.1093 faurh aartjfahxG95)



Primary PCI: Time Is the Key

2. Once decided, primary PCl as fast as possible




PERFORMANCE GOALS OF PRIMARY PCI

&2
L



2013

ACCF/AHA Guideline for the Management of

ST-Elevation Myocardial Infarction

STEMI patientwhoisa
candidate for reperfusion

Initially seenata
non-PCl-capable

Initially seenata hospital*
PCl-capable

hospital DIDO time £30 min

:

Diagnosticangiogram I

therapy only




2013|ACCF/AHA Guideline for the Management of

ST-Elevation Myocardial Infarction

ST patientwhoiss
candidate for reperfusin

Initially seen ata
PCl-capable
hospital

Initially seenata
non—PCl-capable
hospital*®

DIDO time =30 min

Wpedical
Tharrapy only




Modes of patient presentation, components of ischaemic time @ ESC 2017

and flowchart for reperfusion strategy selection Tl
of Cardiology

| Total ischaemic time |

| Patient delay ||| EMS delay | System delay |

3 -‘ FMC: EMS
' _... Primary <sg’ Reperfusion

u} " _P
/ \ |—> 2120 min - strzfal'g‘f (Wire crossing)
STEMI
dlagnus:s —~ Time
lu PCI?

| : Fibrinolysis <1 Reperfusion
Y P U strategy - (Lytic bolus)
EIIIE FMC:

E Nen-PCl centre

_/ﬁ,\ — P”P"(]:?W 2 " Reperfusion

o ; :

STEMI strategy (Wire crossing)
diagnosis

| Patient delay il System delay |
| Total ischaemic time |

FMC: PCl centre

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)

14



Modes of patient presentation, components of ischaemic time
P p ) P ESC 2017

and flowchart for reperfusion strategy selection Tk
of Cardiology

| Total ischaemic time |

| Patient delay ||| EMS delay | System delay |

| Patient delay |I System delay |
| Total ischaemic time |

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)



Modes of patient presentation, components of ischaemic time @ ESC 2017

and flowchart for reperfusion strategy selection ik Y
of Cardiology

| Total ischaemic time |

| Patient delay ||| EMS delay | System delay |

| Patient delay “ System delay |
| Total ischaemic time |

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)



Modes of patient presentation, components of ischaemic time @ ESC 2017

and flowchart for reperfusion strategy selection ik Y
of Cardiology

| Total ischaemic time |

| Patient delay ||| EMS delay | System delay |

/f\’\ 8 P”P”f}?"“ <60’ Rgperﬁlsiqn
T STEMI strategy o {(Wire crossing)

diagnosis
| Patient delay !l System delay |
| Total ischaemic time |

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)



Modes of patient presentation, components of ischaemic time @ ESC 2017

and flowchart for reperfusion strategy selection ik Y
of Cardiology

| Total ischaemic time |

| Patient delay ||| EMS delay | System delay |

Primary <sg’ g .
i — eperfusion
2120 min —B Pl €| :
l strategy {Wire crossing)

| Patient delay !l System delay |
| Total ischaemic time |

www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)



TARGET BEYOND FMC/DX TO REPERFUSION TIME



The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 5, 2013 VOL. 369 NO. 10

Door-to-Balloon Time and Mortality among Patients
Undergoing Primary PCI

Daniel S. Menees, M.D., Eric D. Peterson, M.D., Yongfei Wang, M.S., Jeptha P. Curtis, M.D., John C. Messenger, M.D.,
John S. Rumsfeld, M.D., Ph.D., and Hitinder S. Gurm, M.B., B.S.




In-hospital mortality unchanged with further reduction in DTBT

Jverall (N=96,739)
-30

904

Median door-to-balloon time
80 . __(P<0.001) -20

Mortality (P=0.43)

Median Door-to-Balloon Time (min)

2005—- 2006— 2007—- 2008-
2006 2007 2008 2009

N Engl J Med 2013;369:901-9



Symptom-Onset-to-Balloon
Time and Mortality in Patients With Acute
Myocardial Infarction Treated by Primary Angioplasty

Giuseppe De Luca, MD, Harry Suryapranata, MD, PHD, Felix Zijlstra, MD, PHD, FACC,

Arnoud W. J. van’t Hof, MD, PHD, Jan C. A. Hoorntje, MD, PHD, A. T. Marcel Gosselink, MD, PHD,
Jan-Henk Dambrink, MD, PHD, Menko-Jan de Boer, MD, PHD, FACC, on behalf of the ZWOLLE
Myocardial Infarction Study Group

Zwolle, the Netherlands

De Luca et al. JACC Vol. 42, No. 6, 2003
Ischemia Time and Mortality in Primary Angioplasty September 17, 2003:991-7

e STB and not DTB was

oo related to mortality for
g 8: [ 2-4 hours (n = 1065) .
] single centers
S| s W o e Espif>4hin the non-
7 low risk group

e Caveatis that
DTB<90min

1-year mortality (%)

~ PREPROCEDURAL TIMI 2-3 -I;REPR()DURAITIMHI_()T J Am CO” Ca rdi0| 2003’42991_7

(n=470) (n=1321)



Modes of patient presentation, components of ischaemic time
and flowchart for reperfusion strategy selection

@ ESC 2017

European Society
of Cardiology

| Total ischaemic time
| Patient delay ﬁl[ EMIS delay System delay

B—5 > -"‘ FMC: EMS
e £120 min — P”;:‘Tt?wﬁ Reperfusion
/ - strategy {Wire crossing)
_ (STEMI J\’\ Tl
£ ey iagnosis o
e :

\ to POI?
‘l & l_> 5120 Mt ——p Fibrinolysis Reperfusion
N #..f’j Eﬁ: EMC: strategy — > (Lytic bolus)
B = \ | 1= Non-PCl centre
Frimary <sg’ :
Bg!EE a0 Jf\’\ . Reperfusion
SRE ey * (Wire crossing)
FMC: PCl cent STEMI strategy
e diagnosis
! Patient delay EI System delay
| Total ischaemictime
2

14
www.escardio.orgfguidelines 2017 E5C Guidalinas forthe Managemant of AMESTEMI (Europaan Haart Journal 2017 - doi:10.1093faurh aartjfahx085)



Target: Pushing both DTB & STB times

 DTB times: Indicate hospital leadership focus, inter-disciplinary
collaboration, constant improvements and audits: <60-90mins

e STB times: Indicate public awareness, access to care, pre-
hospital ECG and appropriate pre-hospital transfer triage: < 4
hours

“You may delay, but.time will not.”
) — Benjamin Franklin




WHAT DOES PRIMARY PCI ACHIEVE?
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Timely Treatment of STEMI Patients
Transferred for Primary PCI Still a
Problem

k@f By Todd Neale | June 01, 2015
i

Even when the estimated transfer time is less than an hour, 1 in 3 US STEMI patients
referred to another center for primary PCI do not meet the recommended first
door-to-device goal of 120 minutes or less, according to a study published in the
May issue of Circulation: Cardiovascular Interventions.




PRIMARY PCl & THROMBOLYTIC:
FRIEND OR FOE?



PCI & Thrombolyics: The reperfusion wars?
:




Facilitated PCI

+ A strategy to enhance primary PCI by early
establishment of infarct vessel patency

« Options include

- full dose thrombolytics
- half dose thrombolytics + llbllla inhibitor
- lIbllla inhibitor alone

* Therapy typically administered in the ED or
ambulance




Facilitation Enhances Pre

Proportion of Patients with TIMI-3 flow

100%

80%

60%

40%

20%

0%

BEFORE PCI
B 100%
P=0.0001
B 80%
- 60%
42 41
- 7 40%
26
- |15 15 B2 ¥i5  20%
0%
lIb/llla  Lytic Lytic + All
alone alone lIb/llla IELS

(n=1148) (n=2957) (n=399) (n=4504)

Keeley, et al, Lancet
2006;367:579-588.

-PCI Flow

AFTER PCI I Facilitated
§ Primary
90 89 90 89
o g787 8988
(0] 0. (0]
lb/llla Lytic Lytic + All
alone alone lb/Illa trials

(n=1148) (n=2957) (n=399) (n=4504)




ASSENT 4: Primary Endpoint (Terminated Early)

20
Facilitated PCI
< 15
S
=2
E-% 10
= Primary PCI
+~ C
oL 5
Q. >
s
oE o P=0.0042
S o) 10 20 30 40 50 60 70 80 90
No. at risk Time since randomization (days)

— 829 703 696 691 685 678 675 673 673 672
838 747 741 736 730 726 s 124 724 722

Lancet 367:569, 2006




FINESSE:
KM Curves for Pts with Primary Endpoint*

-== Primary PCl
— Abciximab-facilitated PCI
— Combination-facilitated PCI

&
F]
E
&
=
=
L

* Primary endpoint: death from all causes, V Fib >4 8 hrs after
randomization, cardiogenic shock, or CHF requiring r ehosp. or
ER visit, through 90 days
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Ellis SG etal. N EnglJ Med 2008;358:2205-2217




2007 STEMI Update: Faclilitated PCI

| lla b 1l
A planned reperfusion strategy using full-dose
II B fibrinolytic therapy followed by immediate PCI

IS not recommended and may be harmful

| lla Ilb I

Facilitated PCI using regimens other than
full-dose fibrinolytic therapy might be con-
sidered as a reperfusion strategy when all
of the following are present

a. Patients are at high risk
b. PCI is not immediately available within 90 min

c. Bleeding risk is low (younger age, absence of
poorly controlled HTN, normal body weight)




European Heart Journal (2009) 30, 2817-2828
EUROPEAN doi:10.1093/eurheartj/ehp409
CARDIOLOGY*®

CardioPulse

Pharmaco-invasive vs. facilitated percutaneous
coronary intervention strategies for ST-segment-
elevation acute myocardial infarction patients in

the new ESC Guidelines

Reviewed by Frans Van de Werf, ESC Guideline Committee chairman

The role of percutaneous coronary interventions (PCls) in the
early hours of an ST-segment-elevation acute myocardial infarction
(STEMI) can be divided into primary PCl, PCl combined with
pharmacological reperfusion therapy, and ‘rescue PCI' after failed
pharmacological reperfusion.

Primary PO can be defined as coronary angioplasty/stenting
without prior administration of fibrinolytic agents or GPlibAlla

reperfusion (using fibrinolytic agents) with an ‘invasive back-up’,
which means that patients are transported to a PCl hospital for
either immediate rescue PCl in case of failed fibrinolysis or non-
urgent coronary angiography to determine the need for additional
treatment of the culprit lesion (PCl or bypass surgery). This strategy
has been shown to be superior to a very conservative approach of
in-hospital fibrinolysis with transfer to a PCl centre only in case of



Pharmaco-invasive Strategy Vs Facilitated PCI

Facilitated PCI Pharmaco-invasive Strategy

Planned urgent PCl Planned pharmacological
reperfusion (thrombolytic)

Pharmacological Rx to bridge PCI as backup

the PCl-related time delay - Rescue PCI if failed reperfusion

- Full dose lytic - Non-urgent but routine early PCI
- Half dose lytic + lIbllla after successful reperfusion

- libllla - Transfer to PCl hospital if lytic is

given in non-PCl hospital



Rescue PCI

Definition : PCI for failure of fibrinolytics

« Clinical fallure assessed at 60-90 minutes after fibrinolytics
— Persistent chest pain or other active ischemic symptoms
— Development of complications (e.g. heart failure, shock)

— EKG with < 50% ST resolution in lead with previous maximal
elevations suggests absence of reperfusion

— Other clues:
* No “reperfusion arrhythmias” — AIVR
* No rapid release of biomarkers



Pharmaco-invasive Strategy Vs Facilitated PCI

Facilitated PCI Pharmaco-invasive Strategy

Planned urgent PCl Planned pharmacological
reperfusion (thrombolytic)

Pharmacological Rx to bridge PCI as backup

the PCl-related time delay - Rescue PCI if failed reperfusion

- Full dose lytic - Non-urgent but routine early PCI
- Half dose lytic + lIbllla after successful reperfusion

- libllla - Transfer to PCl hospital if lytic is

given in non-PCl hospital



Pharmaco-invasive Strategy Vs Standard Primary PCI

STREAM Trial ®ireor

The NEW ENGLAND JOURNAL of MEDICINE

Fibrinolysis or Primary PCI in ST-Segment
Elevation Myocardial Infarction

.D., Anthony H. Gershlick, M.D., Patrick Goldstein, M.D.,
1.D., Thie Yves be
O 1 O iz, M.D., Ph.D.,
c, M.D., Ph.D., Rc M.D.,
M.D., Ph.D., John Na vI.D., Ph.D.,
)., Sigrun Hal :

for the STREAM Investigative




STUDY PROTOCOL

Ambulance/ER

PCI Hospital

STEMI <3 hrs from onset symptoms, PPCI <60 min not p

&@®tream

ossible, 2 mm ST-elevation in 2 leads

RANDOMIZATION 1:1 by IVRS, OPEN LABEL

<75y:full dose

Aspirin
Clopidogrel:
LD 300 mg + 75 mg QD
Enoxaparin:
30 mg IV + 1 mg/kg SC Q12h

275y: Y2 dose TNK

Aspirin
Clopidogrel:
75 mg QD
Enoxaparin:
0.75 mg/kg SC Q12h

N v
ECG at 90 min: ST resolution 2 50%

angio >6 to 24 hrs
PCI/CABG if indicated

immediate angio +
rescue PCI if indicated

~ Swategy Biprimary PCI
}

no lytic

\/
Antiplatelet and
antithrombin treatment
according to local standards

Standard primary PCI




MEDIAN TIMES TO TREATMENT (min)

1st Medical Randomize IVRS
Sx onset contact l
\ 4 \ 4 ‘ #’
1st Medical g T8 min
Sx onset contact Randomize IVRS difference
] ! !
n=1892 1 Hour 2 Hours




MEDIAN TIMES TO TREATMENT (min)

1st Medical Randomize IVRS
Sx onset contact
v \ 36% Rescue PCI at 2.2h
62 ‘ [+ 100 min
64% non-urgent cath at 17h

1st Medical

Sx onset contact Randomizé IVRS
T T i
n=1892 1 Hour 2 Hours 178 min



PRIMARY ENDPOINT

TNK vs PPCI

Relative Risk 0.86, 95%CI (0.68-1.09)
PPCI 14.3%

TNK 12.4%
p=0.24

X
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Pray
L
O
N
=
(@]
o
i -
(%]
S~
i -
=}
(a)

!

\ \
0 15

Days since randomisation

Number at risk

Tenecteplase 943 829
Primary PCI 948 818




SINGLE ENDPOINTS UP TO 30 DAY S

All cause death

Cardiac death

Congestive heart failure

Cardiogenic shock

Reinfarction

Pharmaco-invasive

(N=944)

(43/939) 4.6%
(31/939) 3.3%

(57/939) 6.1%

(41/939) 4.4%

(23/938) 2.5%

PPCI
(N=948)

(42/946) 4.4%
(32/946) 3.4%

(72/943) 7.6%

(56/944) 5.9%

(21/944) 2.2%

P-value

0.88
0.92

0.18

0.13

0.74




2013 ACCF/AHA Guideline

Indications for Transfer for Angiography After Fibr Inolytic Therapy

COR LOE

Immediate transfer for cardiogenic shock
or severe acute HF irrespective of time
delay from MI onset

Urgent transfer for failed reperfusion or lla
reocclusion

As part of an invasive strategy in stable* patients  lla
with PCI between 3 and 24 h after successful
fibrinolysis

*Although individual circumstances will vary, clinical stability is defined by the

absence of low output, hypotension, persistent tachycardia, apparent shock, high-grade
ventricular or symptomatic supraventricular tachyarrhythmias, and spontaneous
recurrent ischemia.

Helpineg Cardiovascular Professionals 6 American

Learn. Advance. Heal. Hear_t )
Association:




Fibrinolytic therapy (continued) @ESC

European Society
of Cardiology

Recommendations Class | Level

Transfer after fibrinolysis

Transfer to a PCl-capable centre following fibrinolysis is indicated in all
patients immediately after fibrinolysis.

@

www.escardio.orgfguidelines 2017 ESC Guidalinas forthe Managemant of AMESTEMI (Europaan Haart lournal 2017 - doi:16.1093 faurh aartjfahxG35)
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Fibrinolytic therapy (continued) @ESC

European Society
of Cardiology

Recommendations Class | Level

Interventions following fibrinolysis

Emergency angiography and PCl if indicated is recommended in
patients with heart failure/shock.

Rescue PCl is indicated immediately when fibrinolysis has failed
(< 50% ST-segment resolution at 60-90 min) or at any time in the
presence of haemodynamic or electrical instability, or worsening
ischaemia.

Angiography and PCl of the IRA, if indicated, is recommended
between2 and 24 hours after successful fibrinolysis.

Emergency angiography and PCl if needed is indicated in the case of
recurrent ischaemia or evidence of reocclusion after initial successful
fibrinolysis.

www.escardio.orgfguidelines 2017 ESC Guidalines forthe Managemant of AMESTEMI (Europaan Haart Jlournal 2017 - doi:10.1093 faurh aartjfahau095)



Fibrinolytic therapy (continued) @ESC

European Society
of Cardiology

Recommendations Class | Level

Interventions following fibrinolysis

Emergency angiography and PCl if indicated is recommended in
patients with heart failure/shock.

Rescue PCl is indicated immediately when fibrinolysis has failed
(< 50% ST-segment resolution at 60-90 min) or at any time in the
presence of haemodynamic or electrical instability, or worsening
ischaemia.

Angiography and PCl of the IRA, if indicated, is recommended
between2 and 24 hours after successful fibrinolysis.

Emergency angiography and PCl if needed is indicated in the case of
recurrent ischaemia or evidence of reocclusion after initial successful
fibrinolysis.

www.escardio.orgfguidelines 2017 ESC Guidalines forthe Managemant of AMESTEMI (Europaan Haart Jlournal 2017 - doi:10.1093 faurh aartjfahau095)



Reperfusion Strategy in Acute STEMI

* Primary PCI

e Thrombolysis / Pharmaco-invasive strategy



%
::é




What is new in 2017 Guidelines on AMI-STEMI ®ESC

European Society
of Cardiology

2012 CHANGE IN RECOMMENDATIONS 2017

[ S e )
_nsmllﬂsaﬁun PRAMI, DANAME-3- PRIMULTI, J
CVLPRIT, Compare-Acute

www.escardio.org/guidelines 2017 ESC Guidalinas forthe Management of AMESTEMI (European Haart Journal 2017 - doi:10.1093 feurh eartj/ahx095)




What is new in 2017 Guidelines on AMI-STEMI ®ESC

European Society
of Cardiology

2012 CHANGE IN RECOMMENDATIONS 2017

www.escardio.org/guidelines 2017 ESC Guidalinas forthe Management of AMESTEMI (European Haart Journal 2017 - doi:10.1093 feurh eartj/ahx095)




THROMBUS ASPIRATION



Thrombectomy and Distal Protection in AMI

Macroscopic embolic debris can be retrieved
from >75% of cases




TAPAS

Myocardial Brush Grade

Cardiac death or non-fatal Ml

10—
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Percent of Patierts

O oorl
a2
a =

17.1 263

P<0.001

Thrembus Cormventicnal

Aspiration PZI

TAPAS: Svilaas T, et al. NEJM 2008:;358:557

Cardiac death or non-fatal infarction (%)

MNumber at risk
Cormventional PO
Thrembus aspiration
Total

M7 Comventionat PO
—— Thrombus aspiration
13 Log-rank p=0-008
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TAPAS: Vlaar PJ, et al. Lancet 2008; 371:1915




TASTE

Primary Endpoint 30-Day Death

3.5 —
=
S 30 — PCI 3.0
= _ g
g 2.5
@ PCI+TA
]
L zo0 -
G
— [
o
2= 1.5 _‘_l—'_
2]
; HR 0.94 (0.72 - 1.22), P=0.63
S 1.0 1
o Per protocol analysis based on actual
=
g o.5 - treatment;
e HR 0.88 (0.66 - 1.17), P=0.38

0.0 L] L] L] ] | | L}

o 5 10 15 20 25 30

PCI+TA 3621 35638 3540 3532 3526 3524 3519
PCl 3623 3567 3545 3530 3523 3517 3513

Froebert et al. NEJM 2013; 369:1587-1597




TOTAL

A Primary Qutcome

1.0 0.08
PCl alone
0.8+ 0.064 Thrombectomy
|
P
T ool 0.04 Hazard ratio, 0.99 (95% Cl, 0.85-1.15)
a v P=0.56
2 0.02
'_é 0.4+
S
0.00 T T T T T 1
0.2- [} 1 2 3 4 5 [
0.0 i T T T T T 1
o 1 2 3 4 5 6
Meonths of Follow-up
Mo. at Risk
Thrombectomy 5033 47314 4636 4678 4662 4647 4628
PCl alone 5030 4727 4688 46586 4653 4642 4618

B Stroke

Cumulative Hazard Rate

No. at Risk
Thrombectomy
PCl alone

1.0+ 0.020-
Hazard ratio, 2.08 [35%CI, 1.29-3.35)
P=0.002
0.8 0.015+
Thrombectomy
06 0.010-
0.005
0.4 PCl alone
0.000 T T T T T 1
024 0 1 2 3 H 5 3
0.0 I 1 1 T T 1
4] 1 2 3 4 5 [}
Menths of Fellow-up
5033 4873 4836 4819 4806 4794 4778
5030 4866 4825 4810 4200 4791 4775

Jolly SS, et al. NEJM 2015




FOCUSED UPDATE

2015 ACC/AHA/SCAI Focused

Update on Primary Percutaneous
Coronary Intervention for Patients
With ST-Elevation Myocardial Infarction

2011/2013 2015 Focused Update
Recommendation Recommendations Comments
Class lla Class 1Ib
Manual aspiration The usefulness of Modified
thrombectomy is selective and recommendation
reasonable for bailout aspiration (Class changed
patients undergoing thrombectomy in from “lla" to “lIb"
primary PCl (29-32). patients undergoing for selective and
(Level of Evidence: B) primary PCl is not well bailout aspiration
established (33-37). thrombectomy
(Level of Evidence: before PCl).
C-LD)
Class 1I: No Benefit New recommendation
Routine aspiration (“Class lll: No
thrombectomy before Benefit" added for
primary PCl 5 not routine aspiration
useful (33-37) thrombectomy

(Level of Evidence: A) before PCl).




Procedural aspects of the primary @ESC

European Society

percutaneous coronary intervention strategy of Carcoioy

Recommendations

Routine use of thrombus aspiration is not recommended.

www.escardio.orgfguidelines 2017 ESC Guidalinas forthe Managemant of AMESTEMI (Europaan Haart lournal 2017 - doi:16.1093 faurh aartjfahxG35)



Studies on Thrombus Aspiration
Not Guided by Thrombus Burden

Small thrombus burden

M assive thrombus burden

L arge thrombus burden



Thrombus Aspiration: Meta-analysis

(Mastoris I, et al. Catheterization & Cardiovascular Interventions. 2016;87:650-60)

| Major Adverse Cardiovascular Events |
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Thrombus Aspiration

* Not recommended for routine use

e But studies not targeting at large thrombus

e Sensible to be used in large thrombus



What is new in 2017 Guidelines on AMI-STEMI ®EsC

European Society
of Cardiology

2012 CHANGE IN RECOMMENDATIONS 2017

ascularisation PRAMI, DANAME3-PRIMULT,
CVLPRIT, Compare-Acute

www.escardio.org/guidelines 2017 ESC Guidalinas forthe Management of AMESTEMI (European Haart Journal 2017 - doi:10.1093 feurh eartj/ahx095)



MULTIVESSEL DISEASE



STEMI with Multivessel Disease
MVD is present in 40% - 50% of patients with STEMI

Ground for Intervening Concerns of Intervening
Non-culprit Vessels Non-culprit Vessels

Higher risk of death, reinfarction, Increased risk due to enhanced
thrombotic and inflammatory state
during STEMI

Lack of compensatory hyperkinesis More complex procedure

of non-infarct zone (Time, contrast)

Multi-culprits may be present due  Non-culprit lesions may be
to systemic inflammatory state exaggerated during AMI



American Guidelines prior to 2015:
PCIl should not be performed in a non-
infarct artery (Class lll)
Current Guidelines Class lIb

R




STEMI with Multivessel Disease

PRAMI

The CVLPRIT Trial (“f’ )




PRAMI

N Engl J Med 2013;369:1115-23




PRAMI

—  100- Hazard ratio, 0.35 (95% Cl, 0.21-0.58); P<0.001
*
g e ™
§ 80
8 100
> 60 a5
g i 904 Preventive PCI
E 85
8 40- ]
..so: 80+ No preventive PCI
=
> 20- 75}
';é: 0 /1{ T T T T T
= 0 6 12 18 24 30
o 0 T T T T T
0 6 12 18 24 30
Months since Randomization
No. at Risk
Preventive PCI 234 196 166 146 118 89
No preventive PCI 231 168 144 122 96 74

N Engl J Med 2013;369:1115-23



The CvLPRIT Trial

Primary PCl within 12 hours of STEMI (296 patients)

Non-lRA@%}enosis

146 pts 150 pts

oungrrciorbetore dsroge

Gershlick AH, et al. ] Am Coll Cardiol 2015;65:963-72




The CvLPRIT Trial

25 - Hazard Ratio(95% C1):0.45(0.24,0.84)
P=0.009
&
w
.
=
—— Complete Revascularization
~—-- IRA Only
0 L) 1] I Ll L) 1
0 2 4 6 8 10 12
Month
Number at risk:
Complete:150 131 129 128 125 108 73
IRA Only:146 122 ns8 116 m a8 68

Gershlick AH, et al. ] Am Coll Cardiol 2015;65:963-72




DANANTE:
@RMuLTI

2239 STEMI < 12 hours
y

Randomise conventional PPCI, iPOST, defer stenting

Y
2212 Successful infarct related artery PCI

Y

627 Multivessel disease
nosis in non IRA > 2 mm suitable for PCI}

Y
Randomise

313 IRA PCl only 319 FFR guided)complete revascularisation

FFR & Complete revascularization performec@ after primary P
31% had negative FFR

Lancet 2015;386:665-71
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.Y Compare Acute
Acute STEMI patients

Trial dESign undergoing primary PCl
COMPARE-ACUTE

885 stable multivessel
STEMI pts. randomized

1: 2 randomization

295 pts 590 pts

Acute FFR-pJided complete Infarct related artery only treatment
revascularization of non-IRA lesions + blinded FFR of non-IRA lesions

45 day treatment window for
elective clinically indicated PCI

Follow-up at 30 days, 12, 24 and 36 months

FFR was
measured
by Pd/Pa in

rest and after
adenosine iv
or ic

N Engl ) Med 2017;376:1234-44.
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Compare Acute

100

m-

MACCE-event-free Survival (cum.)
i

Ny

FFR guided complete revascularisation

~—

g S

S
e

Infarct artery only treatment

7.8%

20.5%

F
No. at risk
FFR guided
complete
Culprit lesion only

HR = 0.35 (95% CI1 0.22 - 0.55),

p<0.001

Log-rank p<0.001
’ ’ Mo:ttha ’ -
295 286 281 264 215
5%0 512 492 457 371

N Engl ) Med 2017;376:1234-44.



Does Timing of Intervening Non-IRA Make a Difference?

Complete or Culprit-Only Revascularization
for Patients With Multivessel

Coronary Artery Disease Undergoing
Percutaneous Coronary Intervention

A Pairwise and Network Meta-Analysis of Randomized Trials

Islam Y. Elgendy, MD,* Ahmed N. Mahmoud, MD,* Dharam J. Kumbhani, MD, SM,"
Deepak L. Bhatt, MD, MPH," Anthony A. Bavry, MD, MPH*

Islam Y. Elgendy et al. JACC interventions 2017;10:315-324



Does Timing of Intervening Non-IRA Make a Difference?

Qutcome

MACE

Complete-index vs. culprit
Staged-hospital vs. culprit
Staged-after vs culprit
Complete-index vs Staged-hospital
Complete-index vs. Staged-after
Staged-hospital vs. Staged-after

Mortality

Complete-index vs. culprit
Staged-hospital vs. culprit
Staged-after vs culprit
Complete-index vs Staged-hospital
Complete-index vs. Staged-after
Staged-hospital vs. Staged-after

Revascularization

Complele-index vs. culprit
Stagec-hospital vs. culprit
Staged-alter vs culpnt
Complete-index vs Staged-hospital
Complete-index vs. Staged-after
Staged-hospital vs. Staged-after

— Better outcome

Worse outcome

RR (95% Cl) P-value
0.37 (0.24, 0.59) <0.01
0.49 (0.27, 0.91) 0.02
0.58 (0.35, 0.97) 0.04
0.76 (0.36, 1.59) 0.46
0.64 (0.36, 1.15) 0.13
0.85 (0.38, 1.87) 0.68
0.68 (0.39, 1.19) 0.18
1.23 (0.57, 2.64) 06
0.71 (0.34, 1.49) 037
0.55 (0.22, 1.42) 0.22
0.96 (0.41, 2.24) 0.92
1.73 (0.59, 5.03) 0.32
0.32(0.19,054) <001
031(0.15,085) <001
0.46(0.25.085) 001
1.01 (0.42, 2.46) 0.98
0.69 (0.36, 1.34) 027
0.68 (0.26, 1.79) 0.44
10
ﬁ
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Does Timing of Intervening Non-IRA Make a Difference?

Outcome RR (95% CI) P-value
MACE
Complete-index vs. culprit 0.37 (0.24, 0.59) <0.01
Staged-hospital vs. culprit 0.49 (0.27, 0.91) 0.02
Staged-after vs culprit —— 0.58 (0.35, 0.97) 0.04
Complete index vs Slaged-hospilal 0761036 1809) 046
Complete index vs Staged after 0B84 {036 115} 013
Staged-hospital va. Slaged-after ﬁ— 0851038 187} 068
Mortality
Complete-index vs. culprit — 0.68 (0.39, 1.19) 0.18
Staged-hospital vs. culprit —_—T— 1.23 (0.57, 2.64) 06
Staged-after vs culprit — 0.71(0.34, 1.49) 0.37
Complete-index vs Staged-hospital ——T— 0.55 (0.22, 1.42) 0.22
Complete-index vs. Staged-after —_— 0.96 (0.41, 2.24) 0.92
Staged-hospital vs. Staged-after ——— 1.73 (0.59, 5.03) 0.32
Revascularization
Complete-index vs. culprit 0.32 (0.19, 0.54) <0.01
Staged-hospital vs. culprit 0.31 (0.15, 0.65) <0.01
Staged-after vs culprit 0.46 (0.25, 0.85) 0.01
Complete-index vs Staged-hospital 101 042 246) 098
Complele-index vs. Slaged-alter 0.69 (036, 1.34) 027
Staged-hospital vs. Staged-afler 068026 179 044
1 10
— Better outcome Worse outcome —_—

Islam Y. Elgendy et al. JACC interventions 2017;10:315-324




STEMI with Multivessel Disease

Treatment Options

MV-STEMI
patients

Aggressive Intermediate
MV-PCI acutely Non-IRA staged

Revasc. Revasc. Revasc. Revasc.
based on based on based on based on
angio EER angio EER



Procedural aspects of the primary @ESC 2017

European Society

percutaneous coronary intervention strategy of Cordiclogy

Class | Level

| Recommendations

Routine use of thrombus aspiration is not recommended.

| Routine revascularization of non-IRA lesions should be considered
in STEMI patients with multivessel disease before hospital discharge.

=3

Non-IRA PCl during the index procedure should be considered in | |
¢ : 5 X lla

patients with cardiogenic shock.

CABG should be considered in patients with ongoing ischaemia and

large areas of jeopardized myocardium if PCl of the IRA cannot be lla

performed.

www.escardio.orgfguidelines 2017 ESC Guidalinas forthe Managemant of AMESTEMI (Europaan Haart lournal 2017 - doi:16.1093 faurh aartjfahxG35)



2015 ACC/AHA/SCAI Focused Update on Primary Percutaneous Coronary
Intervention for Patients With ST-Elevation Myocardial Infarction: An
Update of the 2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary
Intervention and the 2013 ACCF/AHA Guideline for the Management of
ST-Elevation Myocardial Infarction

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines and the Society for Cardiovascular Angiography and Interventions

2013 Recommendation 2015 Focused Update
Recommendation
Class ITI: Harm Class ITb

PCI should not be performed in a | PCI of a nonminfarct artery may be

noninfarct artery at the time of considered 1n selected patients with
primary PCI 1n patients with STEMI and multivessel disease who are
STEMI who are hemodynamically stable, either at the
hemodynamucally stable (11-13). | time of primary PCI or as a planned
(Level of Evidence: B) staged procedure (11-24). (Level of

Evidence: B-R)




What is new in 2017 Guidelines on AMI-STEMI ®ESC

European Society
of Cardiology

2012 CHANGE IN RECOMMENDATIONS 2017

( -
[ i )

www.escardio.org/guidelines 2017 ESC Guidalinas forthe Management of AMESTEMI (European Haart Journal 2017 - doi:10.1093 feurh eartj/ahx095)



Evidence Based Practice

RADIAL ARTERY ACCESS



Radial versus femoral access for coronary angiography and
intervention in patients with acute coronary syndromes
(RIVAL): a randomised, parallel group, multicentre trial

Sanjit S Jolly, Salim Yusuf, John Cairns, Kari Niemela, Denis Xavier, Petr Widimsky, Andrzej Budaj, Matti Niemeld, Vicent Valentin, Basil S Lews,

Alvaro Avezum, Philippe Gabriel Steg, Sunil V Rao, Peggy Gao, Rizwan Afzal, Campbell D Joyner, Susan Chrolavicius, Shamir R Mehta, for the
RIVAL trial group*

004 — Femoral

—— Radial f
s ’_,/_'_‘—t_'_—lg_'—'_‘i

0-02

Cumuative hazard

0-01

0 T T T
Number at risk

Femoral 3514 3430 3397 3385 3380 3307
Radial 3507 3437 3413 3399 3385 3312

LANCET 2011;3779775):1409-20



Bleeding risk

ACS: Radial Vs Femoral
“‘MATRIX"” Trial

e 8404 patients

« Radial acccess Reduced 30-day MACE

Mortality

.
e Fermoral
z ~ Radial
b
g -
3
2 r
2
= 1=
E
o
Rate ratio 0-67; 95% (1 0-49-0-92, p=0-0128
0 T T T T T 1
0 5 10 15 20 25 30
T S Days since randomisation
Femoral access 4207 4087 4051 4046 4034 4031 4025
Radial access 4197 4124 4095 4080 4074 4071 4065

3 -

— Femoral
Z -~ Radid
@
2
=
@
£
Z 1- ,
E
O
Rate ratio 0.72; 95% (1 0.53-0-99, p=0-0450
0 T T T T T 1
0 5 10 15 20 25 30
Number at risk
Femoral access 4207 4146 4122 4115 4109 4108 4102
Radal access 4197 4155 4138 4128 4123 41n 4115

Valgimigli M, et al. LANCET 2015; available on-line 16 March 2015




Evidence Based Practice

DRUG ELUTING STENTS
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2"d Gen DES Vs BMS for PPCI:

Meta-analysis of Randomized Trials

QOutcome

Mortality
30 days

1 yaar

i
I
I
|
I
I
I
a4
|

OR (35% CIj

0.84 (045, 1.59)

080 056, 1.14)

048 (0.18,1.23)
030 (017, 0.54)

0,54 (0,30, 0.88)
0,60 (043, 0.84)

0.36 (0.15, 0.82)
0.49(0.30, 0.79)

0
Favars DES I

1
Odds Ratio

2
Favors BMS

Philip M, et al. Circ Cardiovasc Interv 2014.
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What is new in 2017 Guidelines on AMI-STEMI ®ESC

European Society
of Cardiology

2012 CHANGE IN RECOMMENDATIONS 2017

[ S e )
_nsmllﬂsaﬁun PRAMI, DANAME-3- PRIMULTI, J
CVLPRIT, Compare-Acute

www.escardio.org/guidelines 2017 ESC Guidalinas forthe Management of AMESTEMI (European Haart Journal 2017 - doi:10.1093 feurh eartj/ahx095)




CARDIOGENIC SHOCK






Randomized Trials Cardiogenic Shock

Trial Follow-up n/N n/N Relative Risk Mortality Relative Risk
95% CI 95% ClI
Revascularization :
SHOCK 1 year 81/152 100/150 0.72 (0.54;0.95)
SMASH 30 days 22/32 18/23 0.87 (0.66;1.29)
Total 103/184 118/173 0.82 (0.69;0.97)
Early revascularization bette Medical treatment better
Vasopressors
SOAP-2 (CS subgroup) 28 days 64/145 50/135 0.75 (0.55;0.93)
Norepinephrine better Dopamine better
Inotropes
Unverzagt et al. 30 days 5/16 10/16 0.33 (0.11;0.97)
Le endan better Control better
Glycoprotein lIb/llla inhibitors
PRAGUE-18 In-hospital 15/40 13/40 1.15 (0.59;2.27)
Abciximab better Standard treatment better
NO synthase inhibitors
TRIUMPH 30 days 97/201 76/180 1.14 (0.91;1.45)
SHOCK I 30 days 24/59 7120 1.16 (0.59;2.69)
Cotter et al. 30 days 4/15 10/15 0.40 (0.13;1.05)
Total 125/275 93/215 1.05 (0.85;1.29)
NO synthase inhibition better Placebo better
IABP
IABP-SHOCK | 30 days 7119 6/21 > 1.28 (0.45;3.72)
IABP-SHOCK I 30 days 119/300 123/298 0.96 (0.79;1.17)
Total 126/319 129/319 0.98 (0.81;1.18)
IABP better Standard treatment better
LVAD
Thiele et al. 30 days 9/21 9/20 _ 0.95 (0.48;1.90)
Burkhoff et al. 30 days 9/19 5/14 g 1.33 (0.57;3.10)
ISAR-SHOCK 30 days 6/13 6/13 1.00 (0.44;2.29)
IMPRESS in Severe Shock 30 days 11/24 12/24 0.92 (0.51;1.66)
Total 35/77 32/71 1.01 (0.70;1.44)

LVAD better IABP better

025 05 0.5

w-

AN

CULPRIT-SHOCK



Prevalence multivessel disease In infarct-
related shock

100 - o
g gz 79 79
Z 70 |
£ 60 - 56
; 50 -
S 40 -
Ao 30 -
= 0 -
10 -
0 - . . .

IABP-SHOCK II SHOCK TRIUMPH SHOCK Registry



Multivessel PCI in Cardiogenic Shock?
Metaanalysis Mortality — Registry-Data

Events
IABP-SHOCK I 75
ALKK 81
KAMIR 13
Yang et al. 19
Cavender et al. 20
EHS-PCI 40
NCDR 158
Overall 406

Heterogeneity: 12=0.007, 1>=31.0%, p=0.19
Test for overall effect: p=0.001

Events
IABP-SHOCK I 91
KAMIR 16
Yang et al. 21
Cavender et al. 32
Mylotte et al. 37
van der Schaaf et al. 22
SHOCK 7
Overall 226

Heterogeneity: 12=0.043, 1>=67.8%, p=0.005
TAct far Aaviarvall AffAant: n—N 77

MV-PCI

Total
167
173
124

60
43
82

433

1082

MV-PCI

Total
167
124

60
43
66

37

506

Events
119
201
56
68
42
95

737

1318

Events
149
69
85
101
82
66

26

578

C-PCI

Total
284
562
386
278
156
254

2654

4574

C-PCI

Total
284
386
278
156
103
124

57

1387

Short-term follow-up

<
T I I I I I
0.1 0.2 0.5 1 2 5 10

Multivessel PCI better Culprit only PCI better

Long-term follow-up

—==—

| | >
2 5 10
Culprit only PCI better

< | I
0.1 0.2 0.5
Multivessel PCI better

+
1

RR

1.07
131
0.72
1.29
1.73
1.30

131

1.26

RR

1.04
0.72
1.14
1.15
0.70
112

171

1.03

95%Cl

[0.86-1.33]
[1.08-1.33]
[0.41-1.28)
[0.85-1.98]
[1.14-2.61)
[0.99-1.71]

[1.14-1.51)

[1.12-1.41]

95%Cl

[0.87-1.24]
[0.43-1.19]
[0.78-1.69]
[0.93-1.42)
[0.56-0.89]
[0.82-1.53]

[1.09-2.67]

[0.85-1.25]

AN

CULPRIT-SHOCK



Multivessel PCI in Cardiogenic Shock ‘
European and American Recommendations 2017 L

Multivessel coronary artery disease presentinupt 0 80% — higher mortality
Guidelines

ACC/AHA/SCAI

| lla llb Il
@l a‘“’“ No recommendation

Appropriate Use Criteria

ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS

American Heart
Association

AT,

Ny, Yo

Ibanez et al. ESC STEMI Guidelines 2017. Eur Heart J 2017; epub
Levine et al. 3 Am Coll Cardiol 2016:67:1235-1250
Patel et al. J Am Coll Cardiol 2017:69:570-591.
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N CULPRIT-SHOCK
The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

PCI Strategies in Patients with Acute
Myocardial Infarction and Cardiogenic Shock

H. Thiele, I. Akin, M. Sandri, G. Fuernau, S. de Waha, R. Meyer-Saraei,
P. Nordbeck, T. Geisler, U. Landmesser, C. Skurk, A. Fach, H. Lapp, J.J. Piek,
M. Noc, T. Goslar, S.B. Felix, L.S. Maier, J. Stepinska, K. Oldroyd, P. Serpytis,
G. Montalescot, O. Barthelemy, K. Huber, S. Windecker, S. Savonitto,

P. Torremante, C. Vrints, S. Schneider, S. Desch, and U. Zeymer,
for the CULPRIT-SHOCK Investigators*

NEJM 2017



CULPRIT-SHOCK

1075 patients with acute myocardial infarction (STE Ml and NSTEMI) and cardiogenic shock screened 57 SocK

A 4

369 excluded

y
706 randomized

|

l Allocation
351 randomized to culprit lesion only PCI 355 randomized to immediate multivessel PCI
- l Informed consent
344 full informed consent 342 full informed consent

Revascularization

310 immediate multivessel PCI
32 culprit lesion only PCI

301 culprit lesion only PCI
43 immediate multivessel PCI

60 staged PCI
1 staged CABG
13 urgent PCI

8 staged PCI
0 staged CABG
5 urgent PCI

Follow-up

341 with 30-day follow-up
1 lost to follow-up

_ ; ; Primary endpoint analysis ; _ _
344 primary endpoint analysis 341 primary endpoint analysis

344 with 30-day follow-up

Innovation

Cooperation
C lT 2[]'8 New Engl J Med 2017;377:2419-2432. Transition




Primary Study Endpoint

All-Cause Mortality or Renal Replacement Therapy L

%07 Immediate multivessel PCI
= 55.4%
= . .
< 504 Culprit lesion only PCI
5 2 45.9%
> 8
=2 o0 40 + ‘
ES 4,_,#1’_'_‘_1
30
o £
n @
5 Q
< O 20 -
0o a
- O
< =
g 10
o
Relative risk 0.83; 95% confidence interval 0.71-0. 96; P=0.01
0 T T T T T 1
0 5 10 15 20 25 30
Number at risk: Days after randomization
Culprit lesion only PCI 344 219 207 198 192 189 184
Immediate multivessel PCI 341 199 172 162 156 153 152



60 -

50 -

40 -

30 ~

All-cause mortality (%)

20 A

All-Cause Mortality

10 ~

AN

CULPRIT-SHOCK

Immediate multivessel PCI
51.5%

43.3%

—,_'_,_,_,_,— ; Culpri;[ lesion only PCI

Relative risk 0.84; 95% confidence interval 0.72-0. 98; P=0.03

Number at risk:
Culprit lesion only PCI 344

Immediate multivessel PCiB41

237
229

10 15 20 25 30
Days after randomization

226 211 203 198 193
197 179 170 166 165



Renal Replacement Therapy

AN

60 1 CULPRIT-SHOCK
S 50 -
>
o
©
o
S 40
=
(]
£
8
@ 30 4
o
o
< Immediate multivessel PCI
$ 20 16.4%

_,—’_'_l — 11.6%
10 - ﬁ Culprit lesion only PCI
Relative risk 0.71; 95% confidence interval 0.49-1. 03; P=0.07
0 T T T T T 1
0 5 10 15 20 25 30
Days after randomization
Number at risk:
Culprit lesion only PCI 344 219 207 198 192 189 184

Immediate multivessel PC1341 199 172 162 156 153 152



Culprit-Shock Questions a

Heterogeneous group of shock patients
Heterogeneous coronary anatomy & contrast use

Heterogeneous hemodynamic support



Culprit-Shock Questions

Characteristic

Culprit-Lesion-Only

PCl Group
(N=344)

AN

CULPRIT-SHOCK

Multivessel
PCl Group
(N=342)

Signs of impaired organ perfusion — no./total no. (%)
Altered mental status
Cold, clammy skin and limbs
Oliguria

Arterial lactate >2.0 mmol/liter

237/341 (69.5)
233/338 (68.9)

80/334 (24.0)
216/334 (64.7)

224/341 (65.7)
236/335 (70.4)

93/326 (28.5)
224/330 (67.9)

Fibrinolysis <24 hr before randomization — no./total no. (%)

19/341 (5.6)

15/341 (4.4)

Resuscitation before randomization — no./total no. (%)

177/341 (51.9)

189/342 (55.3

ST-segment elevation myocardial infarction — no./total no. (%)
Anterior ST-segment elevation myocardial infarction — no./total no. (%)
Left bundle-branch block — no. /total no. (%)
Systolic blood pressure — mm Hg

Median

Interquartile range
Diastolic blood pressure — mm Hg

Median

Interquartile range
Mean blood pressure — mm Hg

Median

Interquartile range

206/335 (61.5)
108/205 (52.7)
52/335 (15.5)

100
83-120

60
50-80

76
63-92

)
209/330 (63.3)
114/206 (55.3)
47/331 (14.2)
100
85-130

61
50-80

76
63-93



Culprit-Shock Questions

Characteristic

Signs of impaired organ perfusion — no./total no. (%)

Altered mental status

Cold, clammy skin and limbs

Oliguria

Arterial lactate >2.0 mmol/liter
Fibrinolysis <24 hr before randomization — no./total no. (%)
Resuscitation before randomization — no./total no. (%)
ST-segment elevation myocardial infarction — no./total no. (%)
Anterior ST-segment elevation myocardial infarction — no./total no. (%)

Left bundle-branch block — no. /total no. (%)

Culprit-Lesion-Only

PCl Group
(N=344)

237/341 (69.5)
233/338 (68.9)
80/334 (24.0)
216/334 (64.7)
19/341 (5.6)
177/341 (51.9)
206/335 (61.5)
108/205 (52.7)
52/335 (15.5)

Multivessel
PCl Group
(N=342)

224/341 (65.7)
236/335 (70.4)

93/326 (28.5)
224/330 (67.9)

15/341 (4.4)
189/342 (55.3
209/330 (63.3
114/206 (55.3

)
)
)
47/331 (14.2)

Systolic blood pressure — mm Hg
Median
Interquartile range

Diastolic blood pressure — mm Hg
Median
Interquartile range

Mean blood pressure — mm Hg
Median

Interquartile range

100
83-120

60
50-80

76
63-92

100
85-130

61
50-80

76
63-93

AN

CULPRIT-SHOCK
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Culprit-Shock Questions

No Difference in Cardiac Causes of Death

Cause Culprit on Multivessel
Sudden death 11 (7.4%) 12 (6.8%)
Recurrent Mi 2 (1.3%) 2 (1.1%)

Refractory Shock 104 (69.8%) 108 (61.4%)



Culprit-Shock Questions a

Non-Cardiac Causes of Death

P ———————
N Cuirit un“ Multivessel

Brain Injury 11 (7.4%) 25 (14.2%)
Unknown 2 (1.3%) 4 (5.1%)
Other 9 (6%) 12 (6.8%)

Should Cardiac Arrest Patients been Excluded?



Culprit-Shock Questions

Culprit-Lesion-Only

AN

CULPRIT-SHOCK

Multivessel

PCl Group PCl Group
Characteristic (N=344) (N=342)
No. of affected vessels — no./total no. (%)
1 3/343 (0.9) 2/342 (0.6)
2 122/343 (35.6) 124/342 (36.3)
3 218/343 (63.6) 216/342 (63.2)
Vessel related to the infarction — no./total no. (%)
Left anterior descending artery 132/343 (38.5) 156/342 (45.6)
Left circumflex artery 76/343 (22.2) 70/342 (20.5)
Right coronary artery 102/343 (29.7) 89/342 (26.0)
Left main artery 31/343 (9.0) 22/342 (6.4)
Bypass graft 2/343 (0.6) 5/342 (1.5)
=1 Chronic total occlusion — no./total no. (%) 77/344 (22.4) 82/342 (24.0)
Total dose of contrast material — ml <0.001
Median 190 250
Interquartile range 140-250 200-350




Culprit-Shock Questions

Culprit-Lesion-Only

Characteristic

PCI Group
(N=344)

Multivessel
PCl Group
(N=342)

Mechanical circulatory support — no./total no. (%)

Any

99/344 (28.8)

95/342 (27.8)

0.77

Intraaortic balloon pump

Impella 2.5 percutaneous ventricular assist device
Impella CP percutaneous ventricular assist device
TandemHeart percutaneous ventricular assist device
Extracorporeal membrane oxygenation

Other

25/99 (25.3)
16/99 (16.2)
30/99 (30.3)
2/99 (2.0)
18/99 (18.2)
12/99 (12.1)

26/95 (27.4)

18/95 (18.9)

18/95 (18.9)
0/95

27/95 (28.4)
8/95 (8.4)

0.74
0.61
0.07
0.50
0.09
0.40

AN

CULPRIT-SHOCK



My Take from CULPRIT-SHOCK

e ROUTINE multivessel PCl not recommended
e Decision based on:

» Severity of shock
» Degree of stenoses in non-culprit vessels
» Expected complexity of intervening non-culprit lesions
» Neurological status

* Need to consider hemodynamic support






Mechanical Circulatory Devices In
Cardiogenic Shock

25 ECLS
Impelia gg (ECMO) Tandem Heart

1

X

*

VA

0 a
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Thiele et al. Eur Heart J 2015;36:1223-30



|ABP SHOCK |

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Intraaortic Balloon Support for Myocardial
Infarction with Cardiogenic Shock

Holger Thiele, M.D., Uwe Zeymer, M.D., Franz-Josef Neumann, M.D.,
Miroslaw Ferenc, M.D., Hans-Georg Olbrich, M.D., J6rg Hausleiter, M.D.,
Gert Richardt, M.D., Marcus Hennersdorf, M.D., Klaus Empen, M.D.,
Georg Fuernau, M.D., Steffen Desch, M.D., Ingo Eitel, M.D.,
Rainer Hambrecht, M.D., Jorg Fuhrmann, M.D., Michael Bchm, M.D.,
Henning Ebelt, M.D., Steffen Schneider, Ph.D., Gerhard Schuler, M.D.,
and Karl Werdan, M.D., for the IABP-SHOCK Il Trial Investigators*




|ABP
SHOCK
600 pts with cardiogenic shock randomized to IABP (median 3 days) vs.
no IABP. Median BP 89/55 with 90% on pressors; median LVEF 35%.
Revasc: primary PCI 95.8%, CABG 3.5%; none 3.2%

Primary endpoint: Mortality at 30 days

30-day 6-month 12-month
0 mortality mortality mortality

IABP -SHOCK ||

50%

40%

Relative risk [95% CI] =
30% 1.02 [0.88-1.19]
Relative risk [95% CI] = P=0.94
20% 0.96 [0.79-1.17]
P=0.69

10%

0%
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420

No. at risk Days after randomization

IABP

Control

301 181 171 165 161 159 154 152 149 147 146 144 136 45 21

299 174 166 165 159 154 154 152 147 147 146 144 140 55 29

Thiele H et al. NEJM 2012;367:1287-96
Thiele H et al. Lancet 2013;382:1638-45

IABP use in shock downgraded from class IC to class




IABP-SHOCK Il Trial

Strength:

* biggest randomized shock trial ever performed
* 600 patients included within 32 month

e contemporary CS treatment (>95 % revasc.)

e follow-up: 99.2%

Limitations:

e Still underpowered for the primary endpoint
(mortality rate significantly lower than anticipated)

e 10% cross-over to IABP, 4.2% in IABP group did not
receive IABP, with asymmetrical event rates in the 2
crossover groups

* majority of pts. received IABP post PCI



Impact of IABP -Timing in CS

Design

DESIGN: Single center
observational study in 102
patients (Jan. 2005-Dez. 2010).

OBJECTIVE: To evaluate the
impact of IABP timing (before or
after PCI) in STEMI complicated
by cardiogenic shock.

ENDPOINTS: Total mortality,
MACCE, renal failure

Total mortality

IABP after PCI

Elita 730 1005

Time (days)

*Adjusted for age, smoking, AF, MV disease, prev. CABG, CPR before PCI, vasopressors hefore PCI, pre-
existing renal failure

Schwarz et al.




IMPRESS Trial

Percutaneous Mechanical Circulatory
Support Versus Intra-Aortic Balloon
Pump in Cardiogenic Shock After
Acute Myocardial Infarction

Dagmar M. Quweneel, MSc,” Erlend Eriksen, MD,” Krischan D. Sjauw, MD, PuD,” Ivo M. van Dongen, MD,’
Alexander Hirsch, MD, PuD,* Erik J.S. Packer, MD,” M. Marije Vis, MD, PuD,” Joanna J. Wykrzykowska, MD, PuD,*
Karel T. Koch, MD, PuD,* Jan Baan, MD, PuD,* Robbert J. de Winter, MD, PuD,* Jan J. Piek, MD, PuD,*

Wim K. Lagrand, MD, PaD,” Bas A.J.M. de Mol, MD, PuD,* Jan G.P. Tijssen, PuD,* José P.S. Henriques, MD, PuD*




IMPRESS-IN-SEVERE-SHOCK

Impella CP versus |IABP
Primary endpoint — 30-day mortality

p—
X
S’
=
=
—
(8=}
i
e
o
=

Log-rank p = 0.92

| |
60 90 120 150 180
Days Since Randomization

——Impella CP ——Intra-Aortic Balloon Pump

Ouweneel et al. JACC 2017:69:278-287



Intensive Care Medicine
... March 2016, Volume 42, Issue 3, pp 370-378 | Cite as

The ENCOURAGE mortality risk score and analysis of
long-term outcomes after VA-ECMO for acute myocardial

infarction with cardiogenic shock

Authors Authors and affiliations

Grégoire Muller, Erwan Flecher, Guillaume Lebreton, Charles-Edouard Luyt, Jean-Louis Trouillet, Nicolas Bréchot,

Matthieu Schmidt, Ciro Mastroianni, Jean Chastre, Pascal Leprince, Amedeo Anse

Survival

e Atdischarge: 47%
e At 6-month:41%
e At1l-year:38%




Mechanical Support in Cardiogenic Shock

e ROUTINE use of IABP not recommended, but studies have
limitation, and does not speak against
use in selected patients

e Data are lacking to conclude any
mechanical support improves
clinical outcome

* Target at pairing the right patient
with the right device at the right time
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Antithrombotic Therapy in STEMI

P2Y12 INHIBITORS : -
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ACC/AHA FOCUSED UPDATE

2016 ACC/AHA Guideline Focused Update on Duration of Dual Antiplatelet Therapy in
Patients With Coronary Artery Disease
A Report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines

An Update of the 201148
for Coronary Artery B
Management of Patien

Managemen ofPa Re.commendations for Duration of DAPT in Patients
™ With ACS Treated With PCI

Undergoing Noncardia

i

In patients with ACS (NSTE-AGS or STEMI) treated
with DAPT after BMS or DES implantation, P2Y
inhibitor therapy
should be given for

—




Investigated DAPT Duration

History of dual antiplatelet therapy (DAPT) in patients @ ESC

H H European Society
with coronary artery disease of Cardiology
I ASPIRIN |
TICLOPIDINE |
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Size of the circles denotes sample size Perimeter of the circles denotes type of investigated population
- - Mixed clinical presentation at the time of  -- DAPT initiated in patients with prior
@ @ :\1[}), {\%}] | Kpts stentimplantation myocardia infarction
= - = Acute coronary syndrome at presentation - DAPT for primary prevention ]

www.escardio.org/guidelines 2017 E5C Focused Updatesn DAPT in Carenary A rtery Disease, developedin collaboration with EACTS (Eurcpean Heart deurnal 2017 - doi: 10, 1093/ eurheart)fe hxdls)
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Longer or shorter
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TRITON TIMI 38: STEMI Subgroup PLATO:

(Montalescot G, et al. Lancet 2009) (Wallentin L, et al. NEJM 2009)

Prasugrel Vs Clopidogrel Ticagrelor Vs Clopidogrel

CV death, non-fatal M| & stroke

A Clopidogrel (n=5,649) * Ticagrelor (n=5,640)

o - ~-- Clopidogrel HR(95%Cl) = HR(95%C) = HR(95%CI) =
+ — Prasugrel e 5 0.67 (0.50-0.91) 0.75 (0.59-0.95) 0.77 (0.62-0.95)
i '_,.-"" _‘_..-’"" P=0.009 P=0.02 P=0.01
lﬂ-"— 36
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Maintenance antithrombotic strategy after ST-elevation myocardial infarction

Recommendations

Antiplatelet theraoy with low-dose aspirin (75-100 me) i indiated

DAPT in the form of

recommended for 12 months after PCL unless there are contraindications such as excessive risk of bleeding.'%'%

TUT TTRT COTTION IS OONT WALTT 7w T 15 ToCon T e BT Janier 10 S0 TR T TSR O pES T O ST T owecan g -

In patients with an indication for oral anticoagulation, oral anticoagulants are indicated in addition to antiplatelet therapy.®

In patients who are at high rick of severe bleeding complications, discontinuation of P2Y1; inhibitor therapy after 6 months should be

c id ’_33135‘9.340

In STEMI patients with stent implantation and an indiction for oral anticoagulation, triple therapy® should be considered for 1—6 months
(according to a balance between the estimated risk of recurrent coronary events and bleeding).*

DAPT for 12 months in patients who did not undergo PCl should be considered unless there are contraindications such as excessive risk of
bleeding.

In patients with LV thrombus, anticoagulation should be administered for up to 6 months guided by repeated imaging.>*' >

In high ischaemic-risk patients® who have tolerated DAPT without a bleeding complication, treatment with DAPT in the form of ticagrelor
60mg twice a day on top of aspirin for longer than 12 manths may be considered for up to 3 years***

In low bleeding-rick patients who receive aspirin and dopidogrel, low-dose rivaroxaban (2.5 mg twice daily) may be considered ***

The use of ticagrelor or prasugrel is not recommended as part of triple antithrombotic therapy with aspirin and oral anticoagulation.

@ESC

European Society
of Cardiology
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Background

e Current guidelines recommended 12 months or longer, but were not based on
dedicated randomized controlled trials

e Shorter-term DAPT: Reduce bleeding risk

e Longer-term DAPT: Reduce ischemic risk
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DAPT — STEMI Trial Design

Prospective, International, Randomized, Non-inferior - ity Trial
STEMI Patients undergoing primary PCI with a second -generation
Zotarolimus-eluting stent (Resolute Integrity)

Enrollment took place in 17 centers in The Netherla  nds, Poland, Switzerland and Norway

% e DA SAPT for next 12 mo
= "m (Aspirin only) €
@ o)
I =]
o . . c
o | 1:1 randomization LU
() >
:
3 SAPT for next 18 months =
LL (Aspirin only)
[ I I .
I I [ 1
PCI 6m 24m




Primary Endpoint:
Death, MI, Revascularization, Stroke and Major Blee ding

20 ~
_ SAPT SAPT vs. DAPT: 4.8% vs. 6.6%
L 154 DAPT HR: 0.73 (95% CI 0.41-1.27) P =0.26
8 P non-inferiority = 0.004
3
S 10+
1=
g 6.6%
£ 54 4.8%
£
>
@)
0 —
/ /[
-/ / | 1 | | | | 1
6 9 12 15 18 21 24
Time to Event (Months)
No. at risk
SAPT 433 428 424 419 413 411 408

DAPT 437 430 426 421 412 409 403




R E DU DLAGRAN = DLIAGHNOSTIC. RESEARCH AN MAMAGENERT Radboud Universiteit Nijmegen -;f%?; Radboudumc
CE el

REDUCE: A Randomized Trial of 3-Month vs 12-Month
DAPT After Implantation of a Bioabsorbable Polymer-
Based Metallic DES With a Luminal CD34+ Antibody
. Coating In Patients With ACS

» 12-Month Clinical Outcomes

Harry Suryapranata, MD, PhD
on behalf of the REDUCE trial investigators

" Cardiovascular
' Research Foundation

"‘ tCt2017 ClinicalTrials.gov NCT02118870



REDUCEM Results: Flow Chart

1,500 ACS patients enrolled between June 2014 and May 2016
In 36 clinical sites in Europe and Asia

IC withdrawal soon after
randomization (n=4)

1,496 patients were randomly assigned
|

3 month DAPT (n=751) 12 month DAPT (n=745)
Clinical follow-up at 12 months Clinical follow-up at 12 months
in 97.1% (n=729) in 98.5% (n=734)
v tct2017 o s



REDUCE -

Results: Baseline

Baseline Characteristics

Angiographic Characteristics

3 month DAPT

12 month DAPT

3 month DAPT

12 month DAPT

% tct2017

n=751 n=734 P n=751 n=734 P
Age (Mean t SD) 61.2 +11.6 60.5 +12.0 NS Radial access (%) 76.1 76.9 NS
Female Gender (%) 17.4 22.7 0.01 Multivessel disease (%) 36.1 33.8 NS
STEMI diagnosis 49.3 45.2 NS Target vessel (%): - LAD 48.0 44.2 NS
Diabetes Mellitus (%) 21.6 19.5 NS Egi‘ 31.2 33.0 Ez
Smoking (%) 42.1 42.7 NS 19.5 22.0
Hypercholesterolemia (%) 46.3 44.9 NS Initial TIMI flow 3 (%) 46.6 49.0 NS
Hypertension (%) 50.7 50.7 NS Thrombosuction (%) 12.5 13.6 NS
Family history of CAD (%) 35.0 36.0 NS Total stent length  (mm, mean + sD) 25.5+12.8 252 +12.7 NS
Previous ACS (%) 12.5 11.8 NS || Procedural success (%) 99 3 99 7 NIS
Previous PCI (%) 11.7 9.8 NS PCI additional segments (%) 20.3 21.9 NS
@\ C5diovascular

Research Foundation




REDUCE -

Results: Primary Study Endpoint

100
%
=
=3
=
=]
=
L
=
< 90 —
E
a
=3
=
=
P
L
=
=
i
=
=]
» 80 —
D
=
=
—
E
S
Time-Point KM Est (95% CI)
3 months DAPT 360 days 91.7 (89.8-93.8%)
— 12 months DAPT 360 days 91.5 (89.5-93.6%)
Logrank P-value: 0.8768 D
ays
70 . 1 I I T I I I I I I y
30 60 90 120 150 180 210 240 270 300 360
3M DAPT 35 T31 723 LT 709 703 698 694 688 684 539
12M DAPT 735 731 724 719 716 710 698 688 685 683 566
3 month DAPT 12 month DAPT Risk Upper bound of 1

Analysis set

n=729 n=734 difference

sided 97.5% CI

OR (95% Cl)

P non-inferiority

Intention to treat

8.2 8.4 -0.002 0.027

0.97 (0.67-1.41)

<0.001

Confirmed by PP and AT analyses, and after adjustment for gender (adjusted OR (95% Cl) = 0.95 (0.66-1.38), p=0.81)




REDu.. Results: Secondary Study Endpoints

= 3 Months DAPT = 12 Months DAPT

%

5 - p=0.35
p=0.54

4 - _
p=0.57 "

All cause Cardiac mortality Myocardial Stent thrombosis Stroke TVR Bleeding
mortality infarction

*half of deaths caused by cancer

\) \ o
% tCt2017 No difference in any individual secondary endpoint " Fcsarh Pt




6-month versus 12-month or longer dual antiplatelet
therapy after percutaneous coronary intervention in

atients with acute coronary syndrome (SMAR

a randomized, open -label, non -inferiority trial

ACC.18 Lath,Br_eak'ng Clinical Trials

(b
\'

THELANCET-D-18-00657 R1 Articles I

50140-6736(18)30493-8
Embargo: March 12, 2018—14:45 (GMT) MF

Doctopic: Primary Research This version saved: 12:23, 07-Mar-18

6-month versus 12-month or longer dual antiplatelet >@% @
therapy after percutaneous coronary intervention in

patients with acute coronary syndrome (SMART-DATE):

arandomised, open-label, non-inferiority trial

Joo-Yong Hahn*, Young Bin Song”, Ju-Hyean Oh, Deok-Kyu Cho, jin Bae Lee, foon-Hyung Doh, Sang-Hyun Kim, jin-Ok Jeong, Jang-Ho Ba,
Byung-Ok Kim, Jang Hyun Cho, ll-Woo Suh, Doo-il Kim, Hoon-Ki Park, Jong-Seon Park, Woong Gil Choi, Wang Soo Lee, Jihoan Kim, Ki Hong Cho
Taek Kyu Park, Joo Myung Lee, Jeong Hoon Yang, Jin-Ho Choi, Seung-Hyuk Chai, Hyeon-Cheal Gwon, for the SMART-DATE investigatorst

Summary

Current
12 months after implantation of drug-eluting stents (DES) in patients with acute coronary syndrome. However, available
data about the optimal duration of DAPT in patients with acute coronary syndrome undergoing percutaneous coronary
intervention are scant. We aimed to investigate whether a 6-month duration of DAPT would be non-inferior to the . """ * "
conventional 12-month or longer duration of DAPT in this population. ttp:fich. ok org/10.1016/

50140-6736(18)206123

Methods We did a randomised, open-label, non-inferiority trial at 31 centres in South Korea. Patients were eligible if they “Contiibuted equally
had unsiable angina, nonST-segment elevation myocardial infaction, o STsegment elevation myocardial infarction, a1t T sy

li dual antiplatelet therapy (DAPT) of aspirin plus a P2Y12 inhibitor for atleast  fublissed Oniine
March 12, 2018

hitpiedotorg/ 1010161

50140-6736(18)30493-8

and und coronary ion. Enrolled patients were randomly assigned, via a web-based system arelistedatthe endof the Arice
by computer-generated block isation, to either the G-month DAPT group or to the 12-month or longer DAPT  ivision of Cardiclogy,
group, with stratification by site, clinical ion, and diabetes. Assessors were masked to treatment allocation. The 2:::'“’:‘!:::::‘::‘":
primary endpoint was a composite of all-cause death, myocardial infarction, or stmke at 18 months after the index S‘mgk;‘:ﬂm“u"i"m‘w

in the i ion. Secondary endpoints were the indi of the primary  school of Medicine, Seoul,

endpoint; definite or probable stent thrombosis as defined by the Academic Research C i and Bleeding 1Y Hahn MD,
Academic Research Consortium (BARC) type 2-5 bleeding at 18 months affer the index procedure. The primary endpoint #5092 (i,
was also analysed per protocol. This trial is registered with ClinicalTrials.gov, number NCT01701453. sy

-DATE):



Study design

Lee JM, Am Heart J 2016

A prospective, multicenter, randomized, and open-label trial

2,700 patients with ACS receiving PCI

!

Loading aspirin and P2Y12 inhibitors

EES

ZES BES

Randomization stratified by

site, diabetes, STEMI,
type of P2Y12 inhibitors

A 4

A 4

DAPT-6 group
P2Y12 inhibitors for 6

DAPT-12 group

months P2Y12 inhibitors for = 12 months

Primary endpoint: 18-month MACCE
a composite of all-cause mortality, MI, and cerebrovascular events

ClinicalTrials.gov NCT01701453

* PCl=percutaneous coronary

intervention

« EES = everolimus eluting stent

(Xience Prime)

e ZES = zotarolimus eluting stent

(Resolute Integrity)

« BES = biolimus eluting stent

(Biomatrix Flex)

¢ STEMI = ST elevation

myocardial infarction

¢ MI = myocardial infarction

ACC LBCT 2018



Clinical characteristics

DAPT-6 group
(n=1357)

DAPT-12 group
(n=1355)

DAPT-6 group
(n=1357)

DAPT-12 group

(n=1355)

Age, median (years)

Male

Diabetes mellitus
Hypertension
Dyslipidemia

Current smoking

Previous MI

Previous revascularization
Cerebrovascular disease
Chronic renal failure

Ejection fraction (%)

62 [54-71]
1016 (74.9%)
365/1355 (26.9%)
669/1340 (49.9%)
322/1329 (24.2%)
506/1333 (38.0%)
30/1328 (2.3%)
65/1320 (4.9%)
52/1330 (3.9%)
13/1327 (1.0%)

55.5+11.0

63 [53-71]
1028 (75.9%)
379/1350 (28.1%)
654/1342 (48.7%)
336/1332 (25.2%)
536/1335 (40.1%)
23/1334 (1.7%)
52/1328 (3.9%)
58/1332 (4.4%)
6/1328 (0.5%)

55.4+10.5

Clinical presentation

ST-elevation M|

509 (37.5%)

514 (37.9%)

Non-ST-elevation Ml
Unstable angina
Discharge medication

Aspirin

P2Y12 receptor inhibitor
Clopidogrel

Statin

ACE inhibitor

ARB

B-blocker

428 (31.5%)

420 (31.0%)

1353 (99.7%)
1352 (99.6%)
1082 (79.7%)
1212 (89.3%)
529 (39.0%)
416 (30.7%)

961 (70.8%)

425 (31.4%)

416 (30.7%)

1354 (99.9%)
1350 (99.6%)
1109 (81.8%)
1238 (91.4%)
557 (41.1%)
390 (28.8%)

999 (73.7%)

MI = myocardial infarction, ACE = angiotensin converting enzyme, ARB
= angiotensin receptor blocker

ACC LBCT 2018




Primary endpoint (MACCE)

10-
—— DAPT-6 group

8- — DAPT-12 group
S 6-4 HR1.13(95% CI 0.79-1.62); p=0.51
) 4.7%
Q 4.
< 4.2%

2 -

O | | | | | | 1

0 90 180 270 360 450 540

: Time After Initial Procedure, days
No. at risk

Long-term 1355 1312 1299 1290 1283 1278 1043
Short-term 1357 1318 1296 1271 1264 1255 1032

* MACCE = A composite of all-cause mortality, myocardial infarction, and cerebrovascular events

ACC LBCT 2018



Clinical outcomes at 18 months
Intention-to-treat (ITT)

TOTIR  PATIZIN g agc) e
MACCE 63 (4.7%) 56 (4.2%) 1.13 (0.79-1.62) 0.51
Death 35 (2.6%) 39 (2.9%) 0.90 (0.57-1.42) 0.90
Myocardial infarction 24 (1.8%) 10 (0.8%) 2.41 (1.15-5.05) 0.02
Target vessel M 14 (1.1%) 7 (0.5%) 2.01 (0.81-4.97) 0.13
Non-target vessel Ml 10 (0.8%) 3 (0.2%) 3.35(0.92-12.2) 0.07
Cerebrovascular accident (stroke) 11 (0.8%) 12 (0.9%) 0.-92 (0.41-2.08) 0.84
Cardiac death 18 (1.4%) 24 (1.8%) 0.75 (0.41-1.38) 0.36
Cardiac death or Ml 39 (2.9%) 32 (2.4%) 1.22 (0.77-1.95) 0.40
Stent thrombosis 15 (1.1%) 10 (0.7%) 1.50 (0.68-3.35) 0.32
Bleeding BARC type 2-5 35 (2.7%) 51 (3.9%) 0.69 (0.45-1.05) 0.09
Major bleeding (BARC type 3,4,0r 5) 6 (0.5%) 10 (0.8%) 0.60 (0.22-1.65) 0.33
Zfetrf‘tgverse clinical and cerebral 96 (7.2%) 99 (7.4%) 0.97 (0.73-1.29)  0.84

ACC LBCT 2018
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e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 DECEMBER 4, 2014 VOL. 371 NO. 23

Twelve or 30 Months of Dual Antiplatelet Therapy
after Drug-Eluting Stents

Laura Mauri, M.D., Dean J. Kereiakes, M.D., Robert W. Yeh, M.D., Priscilla Driscoll-Shempp, M.BA.,
Donald E. Cutlip, M.D., P. Gabriel Steg, M.D., Sharon-Lise T. Normand, Ph.D., Eugene Braunwald, M.D.,
Stephen D. Wiviott, M.D., David J. Cohen, M.D., David R. Holmes, Jr., M.D., Mitchell W. Krucoff, M.D.,
James Hermiller, M.D., Harold L. Dauerman, M.D., Daniel |. Simon, M.D., David E. Kandzari, M.D.,
Kirk N. Garratt, M.D., David P. Lee, M.D., Thomas K. Pow, M.D., Peter Ver Lee, M.D., Michael J. Rinaldi, M.D.,
and Joseph M. Massaro, Ph.D., for the DAPT Study Investigators*




Design

All patients on
aspirin +open-label
thienopyridine 50% of patients continue on

therapy for Dual Antiplatelet Therapy
12 months

1:1 Randomization
at month 12

50% of patients receive
aspirin + placebo

All enrolled patients are followed for 33 months regardless of
andomization status.

Total 33 month patient evaluation including additional 3-month follow-up off study drug

174




Continued Thienopyridine Placebo
Characteristic (N=5020) (N=4941)
Patients
Indication for PCl — no. (%)
STEMI 534 (10.6) 511 (10.3)
NSTEMI 776 (15.5) 767 (15.5)
Unstable angina¥ 838 (16.7) 825 (16.7)
Stable angina 1882 (37.5) 1870 (37.8)
Other 990 (19.7) 968 (19.6)

175




Table 2. Stent Thrombosis and Major Adverse Cardiovascular and Cerebrovascular Events.*

Hazard Ratio,
Continued Thienopyridine  Placebo  Thienopyridine vs. Placebo
Outcome (N=5020) (N=4941) (95% CI)§ P Valuej
no. of patients (%)
Major Adverse Cardiovascular and Cerebrovascular Events
12-30mo  Thienopyridine vs. placebo, 4.3% vs. 5.9%;
hazard ratio, 0.71; P<0.001
12-33 mo  Thienopyridine vs. placebo, 5.6% vs. 6.5%;
hazard ratio, 0.82; P=0.02 Probable 5(0.1) 7 (0.1) 0.71 (0.22-2.23) 0.55
100 e
00 . —PaeEbS Major adverse cardiovascular and 211 (4.3) 285 (5.9) 0.71 (0.59-0.85) <0.001
g o o — Thienopyridine cerebrovascular events|
g 70 Death 98 (2.0) 74 (1.5) 1.36 (1.00-1.85) 0.05
s
e LS Cardiac 45 (0.9) 47 (1.0) 1.00 (0.66-1.52) 0.98
£ 504
E ol 2 Vascular 5(0.1) 5 (0.1) 0.98 (0.28-3.39) 0.98
é 30+ . i
3 204 1 T T T T T T 1
v 5 0 12 15 18 21 24 27 30 33
0 . — . . - : : Stroke 37 (0.8) 43 (0.9) 0.80 (0.51-1.25) 0.32
L S L Ischemic 24 (0.5) 34 (0.7) 0.68 (0.40-1.17) 0.16
Months since Enrollment
No. at Risk Hemorrhagic 13 (0.3) 9 (0.2) 1.20 (0.50-2.91) 0.68
Thienopyridine 5020 4017 4840 4778 4702 4611 4554 3029 )
Placebo 4041 4799 4715 4635 4542 4476 4412 2997 Type uncertain 0 1 (<0.1) — 0.32




Table 3. Bleeding End Point during Month 12 to Month 30.*
Continued Two-Sided
Thienopyridine Placebo P Value
Bleeding Complications (N=4710) (N=4649) Difference for Difference
percentage points
no. of patients (%) (95% CI)

GUSTO severe or moderate 119 (2.5) 73 (1.6) 1.0 (0.4 to 1.5) 0.001
Severe 38 (0.8) 26 (0.6) 0.2 (-0.1t0 0.6) 0.15
Moderate 81 (1.7) 48 (1.0) 0.7 (0.2t0 1.2) 0.004

BARC type 2, 3, or 5 263 (5.6) 137 (2.9) 2.6 (1.8 10 3.5) <0.001
Type 2 145 (3.1) 72 (1.5) 1.5 (0.9 to 2.1) <0.001
Type 3 122 (2.6) 68 (1.5) 1.1 (0.6 to 1.7) <0.001
Type 5 7 (0.1) 4(0.1) 0.1 (-0.1t00.2) 0.38




S =

PEGASUS __ Efficacy of Long-Term Ticagrelor in Patients with
Coronary Stents in PEGASUS -TIMI 54

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 MAY 7, 2015 VOL. 372 NO. 19

Long-Term Use of Ticagrelor in Patients with Prior
Myocardial Infarction

Marc P. Bonaca, M.D., M.P.H., Deepak L. Bhatt, M.D., M.P.H., Marc Cohen, M.D., Philippe Gabriel Steg, M.D.,
Robert F. Storey, M.D., Eva C. Jensen, M.D., Ph.D., Giulia Magnani, M.D., Sameer Bansilal, M.D.,
M. Polly Fish, B.A., Kyungah Im, Ph.D., Olof Bengtsson, Ph.Lic., Ton Oude Ophuis, M.D., Ph.D,,

Andrzej Budaj, M.D., Ph.D., Pierre Theroux, M.D., Mikhail Ruda, M.D., Christian Hamm, M.D., Shinya Goto, M.D.,
Jindrich Spinar, M.D., José Carlos Nicolau, M.D., Ph.D., Robert G. Kiss, M.D., Ph.D., Sabina A. Murphy, M.P.H.,
Stephen D. Wiviott, M.D., Peter Held, M.D., Ph.D., Eugene Braunwald, M.D., and Marc S. Sabatine, M.D., M.P.H.,

for the PEGASUS-TIMI 54 Steering Committee and Investigators®

| B8 An Academic Research Organization of
Brigham and Women's Hospital and Harvard Medical Sc  hool
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Background

.U
M
X

-

2

Stable pts with history of MI 1-3 yrs prior
+ >1 additional atherothrombosis risk factor

RANDOMIZED

DOUBLE BLIND Planned treatment with ASA 75 — 150 mg/d &
Standard background care

Ticagrelor Ticagrelor

90 mg bid 60 mg bid

Placebo

Follow-up Visits
Q4 mos for 1 st yr, then Q6 mos

Minimum 1 year follow-up
Event-driven trial

=+ An Academic Research Organization of Bonaca MP et al. NEJM 2015

Brigham and Women’s Hospital and Harvard Medical Sc  hool
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MACE in Patients with Prior PCI/Stent

PEGA U%

9%

8% -

CV Death, MI, or Stroke (%)

1% -

0% -

7% -

6%

5% -

4% -

3% -

2% -

N = 16,891
Median follow-up 33 months
CVD / Ml / Stroke Placebo (8.0%)
Ticagrelor 90 mg Ticagrelor 90 (7.1%)
HR 0.86 (0.75 — 0.99) Ticagrelor 60 (6.8%)

P=0.042

Ticagrelor 60 mg
HR 0.84 (0.73 — 0.97)
P=0.016

0 90 180 270 360 450 540 630 720 810 900 990 1080
Days from Randomization

| @58 An Academic Research Organization of

Brigham and Women’s Hospital and Harvard Medical Sc  hool
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PEGASUS
TIMI 54

Safety in Patients with Prior PCI

Ticagrelor,  Ticagrelor,
90 mg 60 mg Placebo Ticagrelor, 90 mg Ticagrelor, 60 mg
End Point (N=7050) (N=7045) (N=7067) vs. Placebo vs. Placebo
Hazard Ratio Hazard Ratio
(95%Cl)  PValue  (95%Cl)  PValug
number (percent)
Cardiovascular death, myocardial 493 (7.85) 487 (7.77) 578 (9.04) 0.85 (0.75-0.96) 0.008 0.84 (0.74-0.95) 0.004
infarction, or stroke
Death from coronary heart disease, 438 (6.99) 445 (7.09) 535 (8.33) 0.82 (0.72-0.93) 0.002 0.83 (0.73-0.94) 0.003
myocardial infarction, or stroke
Cardiovascular death or myocardial 424 (6.79) 422 (6.77) 497 (7.8]) 0.85 (0.75-0.97) 0.01  0.85 (0.74-0.96) 0.01
infarction
Death from coronary heart disease or 350 (5.59) 360 (5.75) 429 (6.68) 0.81 (0.71-0.94) 0.004 0.84 (0.73-0.96) 0.01
myocardial infarction
Cardiovascular death 182 (294) 174 (2.86) 210(3.39) 087 (0.71-1.06) 0.15  0.83 (0.68-1.01) 0.07
Death from coronary heart disease 97 (153) 106 (172) 132(2.08)  0.73 (0.56-095) 002  0.80 (0.62-1.04) 0.09
Myocardial infarction 275 (4.40)  285(453) 338 (5.25)  0.81 (0.69-095) 001 0.4 (0.72-0.98) 0.03

Death from any cause

326 (5.15)

289 (4.69)

326 (5.16)

1.00 (0.86-1.16)

0.99

0.89 (0.76-1.04)

0.14

An Academic Research Organization of
Brigham and Women's Hospital and Harvard Medical Sc  hool
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Safety in Patients with Prior PCI

-
S
&

m Ticagrelor 90 mg
m Ticagrelor 60 mg
® Placebo

ol
T
1l
Z
0]

P<0.001

P<0.001

3-Year KM Event Rate (%)

2 .
1 .
0 o
TIMI Major TIMI Minor  Fatal bleeding or Fatal Bleeding Mortality
ICH

| @58 An Academic Research Organization of
Brigham and Women’s Hospital and Harvard Medical Sc  hool
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Longer or shorter

N i

9—ﬁ—<




Longer or shorter

Personalized Approach




P2Y12 INHIBITORS

Longer or shorter

Patient Factors Procedural Factors

e DM, CKD, PAD Multiple stents

e Complex stenting

* Hxof stent thrombosis Anatomy Factors
e BVS

* Bleeding risk e Lesion complexity
e Atherosclerotic burden




Modified and simplified DAPT duration recommendatio  ns @
adapted from ESC 2017 DAPT guideline

Patients undergoing Percutaneous Coronary cARDIOLOGY®
Intervention (PCI)

EUROPEAN

Acute Coronary Syndrome

High bleeding risk?

6 months
12 months DAPT

DAPT (Class IIA B)
(Class | A)

If ischemic recurrent risks
persists while not high bleeding
risk

>12 months

DAPT
(Class 1IB B)

1. 2017 ESC Focused Update on DAPT in Coronary Artery Disease, developed in collaboration with EACTS (European Heart Journal 2017 — doi:10.1093/eurheartj/ehx419)



P2Y12 INHIBITORS

De-Escalating DAPT

Go Up or Go Down




Rationale for De-Escalating of DAPT

Ischemic / bleeding risks
Evolution after ACS

Thrombosis . _-;::-':f*r'- S
Bleeding "'ty

M1

Thrombotic risk > Bleeding Risk Bleeding Risk >Thrombotic risk



Clopidogrel or ticagrelor in acute coronary syndrome patients

treated with newer-generation drug-eluting stents: CHANGE
DAPT

Paolo Zocca', MD; Liefke C. van der Heyjden' MD; Marlies M. Kok', MD;

Manije M. Lowik', PhD; Marc Hartmann', MD, PhD; Martin G. Stoel', MD, PhD;

J. (Hans) W. Louwerenburg', MD; Frits HA F. de Man', MD, PhD;

Gerard CM. Linssen’, MD, PhD; Inis L. Knottnerus®, MD, PhD; Carine J M. Doggen*, PhD;
K Gert van Houwelingen', MD; Clemens von Birgelen'** MD, PhD

1. Department of Cardiology, Thoraxcentrum Twente, Medisch Spectrum Twente, Enschede, the Netherlands; 2. Department af
Cardiology, Ziekenhuisgroep Twente, Almele and Hengelo, the Netherlands. 3. Department of Newrology, Medisch Spectrum
Tiwwente, Enschede, the Netherlands; 4. Department of Health Techmology and Services Research, MIRA Institute for Biomedical
Tachnology and Technical Medicine, University of Iwente, Enschede, the Netherlands

This paper also includes suppiementary data publizhed online at: http://www.pcroniine.com/ewroimtervention/] 25th_issue/184




Incidence of Any MI, %

Clopidogrel vs Ticagrelor in Patients With ACS Treated
With Newer-Generation DES: CHANGE-DAPT

Any M|

Unadjusted HR (95% Cl): 1.15 (0.67, 1.98); P=.60
Propensity score-adjusted HR (95% Cl): 1.39 (0.78, 2.48); P= .26

w
|

2.8%
2.4%

ra
l

=
1

60 120 180 240 300 360

Follow-up, d

Incidence of Major Bleeding, %

4—

Major Bleeding

I Clopidogrel
B Ticagrelor

Unadjusted HR (95% Cl): 2.24 (1.14, 4.41); P=.02
Propensity score-adjusted HR (95% Cl): 2.75 (1.34, 5.61); P=.01

2.7%

60 120 180 240 300 360
Follow-up, d

No ischemic benefit and more bleeding with ticagrelor

Observational data
n = 2062, clopidogrel vs ticagrelor

Zocca P, et al. Eurolntervention. 2017;13:1168-1176.



Guided de-escalation of antiplatelet treatment in patients
with acute coronary syndrome undergoing percutaneous
coronary intervention (TROPICAL-ACS): a randomised,
open-label, multicentre trial

Dirk Sibbr'ng *, Danief Aradi*, Claudius Jacobshagen, Lisa Gross, Dietmar Trenk, Tobias Geisler, Martin Orban, Martin Hadamitzky, Béla Merkel v,
Rébert Gdbor Kiss, Andrds Komdcsi, Csaba A Dézsi, Lesca Holdt, Stephan B Felix, Radoslaw Parma, Mariusz Klopotowski, Robert H G Schwinger,
Johannes Rieber, Kurt Huber, Franz-Josef Neumann, Lukasz Koltowski, Julinda Mehilli, Zenon Huzek, Steffen Massberg, on behalf of the
TROPICAL-ACS Investigatorst

Lancet 2017; 390: 1747-57




Tropical-ACS: Study Design and Groups

Control
(n=1306)
i — & |unchanged
| 14 days prasugrel O = = — = r/;gnao:g?s
_ | ® 2| therapy BB
Biomarker ) T S
positive ACS _::'E 5 =
patients @ e 5
(n=2610) with T Guided de-escalation =
3 - - Low
successful = (n=1304) 2
PCl é § % Responders 11 %2 months
| s sl : = Good
| prasugrel clopidogrel L o
: o @ Responders 11 % months
(60%) clopidogrel
"/
Dec 2013 - FO”OW'UP' 98% 96%
May 2016 ’ 2 weeks @ 12 months

Adherence to treatment:

>94% in both groups

Reprinted from Lancet, 390, Sibbing D, et al., Guided de-escalation of antiplatelet treatment in patients with
acute coronary syndrome undergoing percutaneous coronary intervention (TROPICAL-ACS): a randomised,
open-label, multicentre trial, 1747-1757., Copyright 2017, with permission from Elsevier.



TROPICAL-ACS: Primary Endpoint*

HR (95% Cl): 0.81 (0.62, 1.06)
P =.0004 for noninferiority
P =.1202 for superiority

¢
9.0%

Event Probability, %

0 60 120 180 240 300 360

Time, d
B Control group
Il Guided de-escalation group
*Composite of CV death, Ml, stroke, and BARC grade = 2

Sibbing D, et al. Lancet. 2017;390:1747-1757.



TROPICAL-ACS: Combined Ischemic Endpoint

13

b
o

co

Event Probability, %

Sibbing D, et al.

Combined Ischemic Endpoint: CV Death, MI, Stroke

B Control group
Il Guided de-escalation group

| HR (95% Cl): 0.77 (0.48, 1.21)
P =.0115 for noninferiority

3.2%

60 120 180 240 300 360

Follow-up, d

Lancet. 2017;390:1747-1757.



TROPICAL-ACS: Bleeding Events

Key Secondary Endpoint: All Bleeding Events:
BARC 22 Bleeding BARC 1 to 5 Bleeding
12 HR (95% CI): 0.82 (0.59, 1.13) R P (AL s, 108)

2 P=.14

P=.23

10 -
10 -

Event Probability, %
[e)]
|
Event Probability, %
(=}
|

60 120 180 240 300 360 =
60 120 180 240 300 360

Follow-up, d Follow-up, d

I Control group
mm Guided de-escalation group

Sibbing D, et al. Lancet. 2017;390:1747-1757.



European Heart Journal (2017) 00, 1-9 CLINICAL RESEARCH
ssssssss doi10.1093/eurheartj/ehx175

SOCIETY OF
CARDICLOGY*

Acute coronary syndromes

Benefit of switched dual antiplatelet
therapy after acute coronary syndrome:
the TOPIC (timing of platelet inhibition
after acute coronary syndrome)
randomized study

Cuisset et al, Eur Heart J 2017
Published online, May 16th




TOPIC: Study Design

ACS Patients Undergoing PCI
MACE free (ischemic / bleeding BARC 2 2)
DAPT with aspirin and newer P2Y12 blockers

Randomization
at 1 month

ost-PCl
Switched DAPT i Unchanged DAPT

FDC aspirin + Aspirin + newer
clopidogrel P2Y12 blockers

Follow-up at 1 year:

Composite primary endpoints
* Death, urgent revascularization, stroke,
BARC bleeding 2 2
Secondary endpoints
* Each component of primary endpoints
» All BARC bleeding, TIMI bleeding

Cuisset T, et al. Eur Heart J. 2017;38:3070-3078.



TOPIC: Primary Endpoint at 1 Year Post-ACS*

Better Prognosis With Switched DAPT
50 —
HR (95% Cl): 0.48 (0.34, 0.68); P < .01 B Switched DAPT

R 40 B Unchanged DAPT
I
g
8 30 —
g 26.3%
®
% 20
-
£
S 10 -

o -

90 180 270 360
Time, d

*Composite of CV death, urgent revascularization, stroke, and BARC bleeding = 2

Cuisset T, et al. Eur Heart J. 2017;38:3070-3078.



TOPIC: Any Ischemic Endpoint

No Difference in Ischemic Event Rate

HR (95% Cl): 0.80 (0.50, 1.29); P =0.36 mmm Switched DAPT
BN Unchanged DAPT

e 30
o
(&)
=
7]
T 20 _|
(=]
=
- 11.5%
2
& 10 |
=
E
-
O

0 |

90 180 270 360
Time, d

Cuisset T, et al. Eur Heart J. 2017;38:3070-3078.



TOPIC: BARC > 2 Bleeding

Higher Rate of BARC 2> 2 Bleeding With Unchanged DAPT
50 -
HR (95% Cl): 0.30 (0.18, 0.50); P < .01

40 - I Switched DAPT
® @ Unchanged DAPT
o
g 30 -
=
2
S 2
s 14.9%
3
=
a 10

4.0%
0 _
90 180 270 360

Time, d

Cuisset T, et al. Eur Heart J. 2017;38:3070-3078.



P2Y12 INHIBITORS

De-Escalating DAPT

Go Up or Go Down

Personalized Approach




When Should De-Escalation of DAPT Be
Considered Following PCI*?

De-Escalation?

Recent or

Ongoing Prior History
Major of ICH

Bleeding

High
Bleeding Risk
(PRECISE-
DAPT = 25)

Prior History Scheduled

of Any Major

Bleeding SUTgety

Compliance

*With latest-generation DES
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Pre-Treat '
ment with P2Y12 Inhibitor before Primary PCI

and Major Bleeding

Percutaneous
A Systematic Review and Me

JAMA. 2012:308(23}':2‘507-2517

The efficacy of early versus delayed P2Y,, inhibition in
percutaneous coronary intervention for ST-elevation
myocardial infarction: a systematic review and meta-analysis

Anne Bellem:lin—:\pp:lixI 2 MD: Célne Bégué:, MD: Deepak L. Bhatt*, MD. MPH:

Kenneth Ducci’, MD: Robert A Haﬁmgtoné, MD: Matthew Roe’. MD. MHS:

Stephen D. Wiviottt, MD: Michel Cucherat’. MD. PhD: Johanne Silvain™, MD. PhD:
Jean-Philippe C ollet®?, MD. PhD: Frango1s Bernasconi', MD: Gilles Montalescot™**. MD. PhD:
for the ACTION Study Group

Eurointervention 2018.




Source Design Patients No Pretreatment  End Points  Bleeding Definitions®  Follow-up
Retrospective tnals
Amin et al * Cohort 1013 Lower loading doses ~ Death, MI, TIMI major or minor In hospital to
2011 or no clopidogrel =
before PCI Study Year | Design N Follow-up m"‘"‘ e
ATLANTIC 30 da Ticagrel
Feldman et Cohort 1041 6800mglD <2 hor (18] 2014 RCDB 1.862 bleeding HiSS-SOd in g:?;d;;b
a® 2010 just before
undergaoing the
Clopidogrel 300 mg
Cheneta”  Cohot 4800 300 mg LD LoadgGo[17]| 2013 | RCT 1 168 i in cathlsh
2003 immediately not blinded before PCI
after PCI
Placebo LD and
RCT MD
Prospective tnals i
Doderetal®  Cohot 5055 Peiintevention 1D |crarmypy| 209 | o | 1863 | % | Pipameca
2011 subgroup then 75 mg MD
if PCI
Fefer et al* Cohort 383 300 mg LD after PCI Until 600 LD in cath lab
2000 CIPAMI[19]| 2011 | PROBE | 337 7 days or post CA
hospital discharge
Szilk et al, Cohort 4160 300mg LD Sub-analysis IV placebo +
2007 immediately CHAMPION of 8.877 clopidogrel 600 mg
after PCI PCISTEMI | 2009 |CHAMPION| STEMI 30 days 30 min before
[15] PCI 996 PCl+placebo at the
RCDB end of PCI
JAMA. 2012;308(23):2507-2517 =
CHAMPION 3.EL s lopi(“ii)
T mg o
lproENDx 14| 2013 | RCDB sgagz;u BN |em e
- of PCL, +placebo at
the end of PCI

GPI MACE
Discouraged
mtop 3 [Pk M
In hosp 27.2% e
At physician
discretion
8% pre-treatment| g&d:';:"ﬁm
92.9% no pre- ST
treatment
Left to physician
discretion % ml?e’ =
33.5%
Left to physician
discretion
2% pre-treatment| D’ﬁ'.?.“v;n
48.8% no pre-
treatment
Left to physician
discretion
ot allowed <12 hrs| Death MITVR
before PCI for 1schaemia
cangrelor 52.3%
opidogrel 50.4%
Only in bail-out*
cangrelor: 2.3% [Death MI'UVR/
lopidogrel: 3.5% stent thrombosis
Not available for
STEMI patients

Eurointervention 2018




Major Coronary Event

No. of Events No. of Patients
I No No | OR Relative
Source Pretreatment Pretreatment Pretreatment Pretreatment {95% CI) Pretreatment Weight, %
RCTs
ARMYDA-5 PRELOAD,' 2010 21 18 204 206 1.19(0.62-2.31) 49
Daviouros et al,'® 2000 15 13 103 g6 1.09 (0.49-2.42) 34
PRAGLUE 8,'® 2008 17 19 513 515 0.89 (0.46-1.74) 48
CIPAMI,T 2007 5 12 164 171 0.42 (0.14-1.21) 19
CLARITY PCLE 2005 34 58 833 830 0.57 (0.37-0.88 112
CREDOQ,? 2002 2] 122 1053 1063 0.71 (0.53-0.95) 242
PCI CURE,® 2001 240 282 1313 1345 0.81 (0.67-0.98) 497
Overall 421 534 4283 4325 0.77 (0.66-0.89) 100
P<C[)1 Trrrrr]
10
JAMA, December 19, 2012—Vol 308 No. 23 2507 . -
e y:i:l'hnn group (WN) Vs pake
MACE Ficed-effect model 2194792 296/4.85 0.73(0.61-0.88) 0.0008
Random-etfects model 0.74(0.61-0.90) 0.003
Heterageneity: F=3%, Q=6.61, df=6, p=0.36
Stent Foed-effect model 233647 383712 0.63(0.38-1.06) 0.08

thrombosis Random-effects model
Heterogeneity: 1°=48%, (=188, di=2 p=0.14

0.67(0.26-1.73) 040

Death Foced-effect model 60/4792  67/4,85% 091(064-129) 058
Random-effects model 0.84(048-147) 055
Hetarogeneity. I'=43%, Q=8 81, df=5, p=0.12

Myocardial Ficed-effect model 1294792 178/4.85 0.71(057-0.30) 0.004

infarction  Random-effects mode!

Heterogeneity. =0%, (=144, di=5, p=0.92
Major Ficed-effect model 65/4784  T6/4842
bleeding  Random-sffects mode!

Heterogeneity: I"=0%, (=439, di=5, p=0.62

0.71(0.57-0.90) 0.005

087(0.62-121) 041
0.88(0.62-1.23) 045

Euorintervention 2018




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Prehospital Ticagrelor in ST-Segment
Elevation Myocardial Infarction

Gilles Montalescot, M.D., Ph.D., Arnoud W. van 't Hof, M.D., Ph.D,,

Frédéric Lapostolle, M.D., Ph.D., Johanne Silvain, M.D., Ph.D,,

Jens Flensted Lassen, M.D., Ph.D., Leonardo Bolognese, M.D.,
Warren J. Cantor, M.D., Angel Cequier, M.D., Ph.D., Mohamed Chettibi, M.D., Ph.D.,
Shaun G. Goodman, M.D., Christopher J. Hammett, M.B., Ch.B., M.D., Kurt Huber, M.D.,

Magnus Janzon, M.D., Ph.D., Béla Merkely, M.D., Ph.D., Robert F. Storey, M.D., D.M,,

Uwe Zeymer, M.D., Olivier Stibbe, M.D., Patrick Ecollan, M.D.,

Wim M.J.M. Heutz, M.D., Eva Swahn, M.D., Ph.D., Jean-Philippe Collet, M.D., Ph.D.,
Frank F. Willems, M.D., Ph.D., Caroline Baradat, M.Sc., Muriel Licour, M.Sc.,
Anne Tsatsaris, M.D., Eric Vicaut, M.D., Ph.D., and Christian W. Hamm, M.D., Ph.D.,
for the ATLANTIC Investigators*

N Engl ] Med 2014;371:1016-27.




ATLANTIC Study

1875 Patients were enrolled

l

1862 Provided informed consent
and underwent randomization

909 Were assigned to prehospital ticagrelor 953 Were assigned to prehospital placebo
and in-hospital placebo and in-hospital ticagrelor




ATLANTIC Study

Table 2. Coprimary Efficacy End Points and Related Secondary End Points in the Modified Intention-to-Treat Population.*

End Point

Coprimary end points

Absence of ST-segment elevation resolu-
tion =270% before PCI

Absence of TIMI flow grade 3 in infarct-
related artery at initial angiography

Met one or both coprimary end points
Both
One or both

Secondary end points

Absence of ST-segment elevation resolu-
tion =70% after PCI

Absence of TIMI flow grade 3 in infarct
related artery after PCI

Met one or both secondary end points
Both
One or both

Prehospital In-Hospital
Ticagrelor Ticagrelor
(N=906) (N=952)
no./no. of patients who could be
evaluated (%)
672/774 (86.8) 722324 (87.6)
681/824 (82.6) 711/856 (33.1)
541/744 (72.7) 571/777 (73.5)

677719 (94.2)

303/713 (42.5)

135/760 (17.8)

73/763 (9.6)
339/634 (49.6)

710/751 (94.5)

353/743 (47.5)

154/734 (19.6)

87/775 (11.2)
371/703 (52.8)

Odds Ratio
(95% CI)f

0.93 (0.69 to 1.25)

0.97 (0.75 to 1.25)

0.96 (0.7 to 1.21)
0.93 (0.60 to 1.45)

0.82 (0.66 to 1.004)

0.88 (0.68 to 1.14)

0.84 (0.60t0 1.16)
0.88 (0.71 t0 1.09)

P Valuej

0.63

0.82

0.73
0.75

0.05

0.34

0.29
0.23

Difference
(95% CIj

—0.008 (—0.041 to 0.025)

~0.004 (~0.040 to 0.032)

~0.008 (~0.052 to 0.037)
~0.004 (-0.027 to 0.020)

~0.050 (~0.101 to 0.001)

—-0.019 (-0.058 to 0.020)

~0.017 (~0.047 to 0.014)
~0.032 (~0.085 to 0.020)




P2Y12 INHIBITORS
After Thrombolytic

Too much weight




P2Y12 INHIBITORS
After Thrombolytic @ESC

European Society
of Cardiology

Clopidogrel is the P2Y;, inhibitor of
choice as co-adjuvant and after fibrinolysis. Potent P2Y,, inhibitors
have not been properly tested in patients undergoing fibrinolysis, and
safety (i.e. bleeding complications) is not well established. However,
in patients who underwent PCl after fibrinclysis, after a safety period
(arbitrarily considered 48 h), there are no biclogical grounds to con-

sider that potent P2Y 17 inhibitors will add risk and not exert a benefit
over clopidogrel as in the primary PCl setting,

The safety of ticagrelor in STEMI patients in the

first 24 hours after fibrinolysis remains uncertain.
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Ticaprelor = Clapiclopre] A Fer Fierinchyiis Therapy 0 Pationis
Wetith ST-Flewxiiaon Myocarclnl infarcknon
A, Ranclormizssd Clirvcal Trial

JAMA
Cardiology

The Writing Committee for the
TREAT Study Group

Ticagrelor vs Clopidogrel After
Fibrinolytic Therapy in Patients With

ST-Elevation Myocardial Infarction:
A Randomized Chnical Trial

Fublished online March 11, 2018
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Male and Female Patients (Age 2 18 years and < 75 years) with STEMI with onset in the previous
24h and treated with fibrinolytic therapy (N=3,799)

Clopidogrel

300 mg as early as possible after the index event and not

Ticagrelor
180 mg as early as possible after the index event and not

>24 h post event
75 mg/day for 12 months

>24 h post event
90 mg twice daily for 12 months

ITT

Primary safety outcome: TIMI Major Bleeding
Secondary safety outcomes: Other bleeding events (PLATO trial, BARC, TIMI)
Exploratory efficacy outcomes: CV death, MI, or stroke

CV = cardiovascular ; Ml = Myocardial infarction; TIA = transient ischemic attack
TIMI = Thrombolysis in Myocardial Infarction; BARC = Bleeding Academic Research Consortium




ajor Bleeding a ays

Ticagrelor Clopidogrel Difference , 95% ClI

(n=1913) (n=1886) Noninf. margin P noninf.
. . |
WAL I SECR e 0.73 0.69 S ; 0.04 [-0.49: 0.58]  <0.001
(Primary Endpoint) |
|
PLATO Major Bleeding 1.20 1.38 | 8 ’ | -0.18 [-0.89; 0.54]  0.001
: : |
BARC Type 3 - 5 Bleeding 1.20 1.38 . 0.18[0.89; 0.54]  0.001
| | | | |
40 05 00 05 10 15
Favors Ticagrelor Favors Clopidogrel

Data presented as no. (%)

* Absolute difference (in percentage) presented as bilateral 95% confidence interval.

T 1% absolute difference margin non inferiority test. Non-inferiority test was done considering an one sided test.



er oieeaing vuicomes

6.5 P=0.021 : Ticagrelor
6.0 | 1.57 [0.24; 2.9]2 Sepitloe
;\a EE - 5.38
~ 50 P =0.23t
QD 45
% 40 - P = 0.06t 0.64 [-0.42; 1.7]2
8 3.5 ] 0.87 [-0.03; 1.76]? e
E 3.0 2.46 P = 0.821
. 2.5 _ , P =067t
Q 2.0 ] 0.05 [-0.35; 0.45] 2
O 10°
i 0.16 0.11
0.5 [
0.0 L . . , . .
Total Bleeding TIMI Minimal TIMI Clinically Intracranial Fatal bleeding
Significant bleeding

Major bleeding refer to adjudicated events analysed.
"Proportion of patients (%)

1 two-sided proportions

2 Absolute difference (%), 95% CI = confidence interval




CV Death, MI, or Stroke

M Ticagrelor

s 71 - Clopidogrel

S - HR 0.91 (95% ClI [0.67; 1.25]), p=0.57
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© o 10 20 30
No. at risk Days after randomization
Ticagrelor 1913 1855 1834 1658
Clopidogrel 1885 1824 1812 1613

K-M = Kaplan-Meier; HR = hazard ratio; Cl = confidence interval



Conclusions and Implications

In patients aged < 75 years with STEMI, ticagrelor after fibrinolytic therapy:
= Noninferior to clopidogrel for TIMI major bleeding at 30 days.

= Total bleeding was increased with ticagrelor

= No benefit on efficacy outcomes.

> Clopidogrel remains the standard

> Ticagrelor can be considered if there is clinical need



Anticoagulant in Combination with Antiplatelet Therapy
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XARELTO® (Rivaroxaban) Use in Patients
With AF Undergoing PCI: PIONEER AF-PCI

End of
treatment
12 months
XARELTO® 15 mg qd* WOEST Like
Clopidogrel 75 mgqd *
¢ 2100 patients 3 1,6, or 12 months —
with NVAF oo
. XARELTO® 2.5 mg bid ®
¢ l\![o pkn;)'lr'IA ——> Clopidogrel 75 mg qd T ;(AREnglolc?mg QdD
Stroke Sheath Aspirin 75-100 mg qd * spinn 75-100mg q
¢ PCI with stent removal
lacement
P 1,6, or 12 months —]
VKA (target INR 2.0-3.0) Triple

. VKA (target INR 2.0-3.0)
Clopidogrel 75 mg qd ¥ L ) Thera
Aspifin 75-100 mg qd Aspirin 75-100 mg qd Py

. Primary endpoint: TIMI major + minor + bleeding requiring medical attention
. Secondary endpoint: CV death, MI, and stroke

*XARELTO® dosed at 10 mg once daily in patients with CrCl of 3 0 to <50 mL/min.
TAlternative P2Y ,, inhibitors: 10 mg once-daily prasugrel or 90 mg twic e-daily ticagrelor.
*Low-dose aspirin (75-100 mg/d).

Data on File. Janssen Pharmaceuticals, Inc.

Gibson CM et al N Engl J Med. 2016 Dec 22;375(25):24 23-2434




XARELTO® (Rivaroxaban) Use in Patients
With AF Undergoing PCI: PIONEER AF-PCI

Type of index event — no./total no. (%)
NSTEM! 130/701 (18.5) 129/703 (18.3) 123/691 (17.8)

STEMI 86/701 (12.3) 97/703 (13.8) 74/691 (10.7)
Unstable angina 145/701 (20.7) 148703 (21.1) 164/691 (23.7)

Gibson CM et al N Engl J Med. 2016 Dec 22;375(25):24 23-2434
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Gibson CM et al N Engl J Med. 2016 Dec 22;375(25):24 23-2434




Kaplan-Meier Estimates of First Occurrence
of Clinically Significant Bleeding Events
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Gibson CM et al N Engl J Med. 2016 Dec 22;375(25):24 23-2434




Study Design: Multicenter, randomized, @ RE-DUAL PC]
open-label trial following a PROBE design

Dabigatran 150 mqg BID + P2Y12 inhibitor

Mean duration of

| follow-up:
Pgtlents ~14 months
with AF Dabigatran 110 mg BID + P2Y12 inhibitor
undergoing R
PCI with

stenting

Warfarin (INR 2.0-3.0) + P2Y12 inhibitor + ASA

Randomization
<120 hours

N=2725 : post-PCI*

6-month minimum treatment duration with visits every 3 months for the first year, then visits
and telephone contact alternating every 3 months and a 1-month post-treatment visit

1 month of ASA (BMS)
3 months of ASA (DES)

*Study drug should be administered 6 hours after sh eath removal and no later than <120 hrs post-PCI ( <72 hrs is preferable). PROBE, prospective, randomized, open, blinded end-point;
R, randomization; BMS, bare metal stent; DES, drug-eluting stent. ClinicalTrials.gov: NCT02164864; Cannon et al. Clin Cardiol 2016



2) RE-DUAL PC|

Baseline characteristics e
Dabigatran 110 Warfarin triple Dabigatran 150 ?/\C/);irri)r??r?ri)rl]g
mg duill therapy thfrapy mg du§l therapy therapy

(n=981) (n=981) (n=763) (n=764)
Age, years, mean 71.5 71.7 68.6 68.8
>80 (US, ROW), 270 (Japan), % 22.9 22.9 1.0 1.0
<80 (US, ROW), <70 (Japan), % 77.1 77.1 99.0 99.0
Male, % 74.2 76.5 77.6 7.7
Baseline CrCIl, mL/min, mean 76.3 75.4 83.7 81.3
Diabetes mellitus, % 36.9 37.8 34.1 39.7
CHA,DS,-VASc score (mean) 3.7 3.8 3.3 3.6
DES only, % 82.0 84.2 81.4 83.5

ROW, rest of world



2) RE-DUAL PC|

Additional individual thromboembolic endpoints N e RS e e Ay

Dabigatran Warfarin D110 DT vs warfarin TT Dabigatran Warfarin D150 DT vs warfarin TT
110 mg dual triple 150 mg dual triple
therapy therapy therapy therapy
(n=981) (n=981) HR (95% CI) P value (n=763) (n=764) HR (95% Cl) P value
n (%) n (%) n (%) n (%)
All-cause death 55 (5.6) 48 (4.9) 1.12 (0.76-1.65) 0.56 30 (3.9) 35 (4.6) 0.83 (0.51-1.34) 0.44
Stroke 17 (1.7) 13 (1.3) 1.30 (0.63-2.67) 0.48 9(1.2) 8 (1.0) 1.09 (0.42-2.83) 0.85
Unplanned 76 (7.7) 69(7.0)  1.09(0.79-1.51)  0.61 51 (6.7) 52(6.8) 0.96 (0.65-1.41)  0.83

revascularization

MI 44 (4.5) 29 (3.0)  1.51(0.94-2.41)  0.09 26 (3.4) 22 (29) 1.16(0.66-2.04)  0.61

Stent thrombosis 15 (1.5) 8(0.8) 1.86(0.79-4.40)  0.15 7 (0.9) 7(0.9)  0.99(0.35-2.81)  0.98

Results presented are times to event. Stent thrombosis is time to definite stent thrombosis



Primary Endpoint: Time to first ISTH major
or clinically relevant non-major bleeding event

2) RE-DUAL PC|

Study in NVAF patients undergoing PCI

Probability of event (%)

40 -
HR: 0.52 (95% Cl: 042—063) Warfarin
351 Non-inferiority P<0.0001 triple therapy
P<0.0001
30 A
25 4
20 |
15 | Dabigatran 110 mg
dual therapy
10 A
54
0 T | T T T | | |
0 90 180 270 360 450 540 630 720

Time to first event (days)

40 -
HR: 0.72 (95% CI: 0.58-0.88) _
354 Non-inferiority P<0.0001 Warfarin
P=0.002 triple therapy
30 J
25 |
Dabigatran 150 mg
20 - dual therapy
15 .
10 4
5.
0 [ [ | [ | [ [ [
0 90 180 270 360 450 540 630 720

Time to first event (days)

Full analysis set presented. HRs and Wald Cls from Cox proportional-hazard model. For the dabigatran 110 mg vs warfarin comparison, the model is stratified by age, non-elderly vs elderly
(<70 or 270 in Japan and <80 or 280 years old elsewhere). For the dabigatran 150 mg vs warfarin comparison, an unstratified model is used, elderly patients outside the USA are excluded. Non-
inferiority P value is one sided (alpha=0.025). Wald two-sided P value from (stratified) Cox proportional-hazard model (alpha=0.05)



Summary

Rion Thera

o Achieving primary PCl is the goal

o T’mrombolyﬁc as an option gC ’cimely primary PCl not

feas ible

> Rescue PCl & ear[y routine PCl as pharmaco—invasive
strategy

* For lytic, half dose TNK for elderly >75 yrs




Summary

PCl Strategy

* Multivessel disease:
-PCl to non—cu[pri’c vessel in same setting or as early

stage pvocedwe

Throm’ooaspiraﬁon:

- not routine, to be personaﬁzed

Cardiogenic shock:

- PCl to non—cu[pri’c lesion not routine, to be
personalized
- 1ABP not routine, to be persona[ized

- Opﬁma[ use of hemodynamic support needs to be
defined




Summary

Antithrombotic Thera

e DAPT with potent P2Y12 inhibitors fov 12 months
recommended
- Using less potent P2Y12 inhibitors: Personalized
- Longer or shorter duration: Personalized

- De-escalation: Personalized

Pretreatment Ioefore CCL less essential fov potent P2Y12

inhibitors

Tvip le antithrombotic fmm to 6 months for those requiring

anﬁcoagulants: Personalized
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