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Transmural Infarct

Ischemia and injury extend to
epicardial surface. Subendo-
cardial muscle dying in area

of most severe injury

R wave amplitude
diminishing
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ST elevation
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Management of ST-Elevation Myocardial
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Classification of Recommendations and Levels of Evidence

SIZE OF TREATMENT EFFECT

LEVEL A

Multiple populations
evaluated*

Data derived from multiple
randomized clinical trials
or meta-analyses

LEVEL B

Limiled populations
evaluated*

Data derived from a
single randomized trial
or nonrandomized studies

LEVELC
Very limited populations
avaluated*

Only congsensus opinlon
of experts, case studies,
or standard of care

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT
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Case #1

v F/72
v C.C : Squeezing chest pain, 40 minutes ago
v" Occasionally chest discomfort (1-2 min)
lday ago : effort chest pain 5min
40min ago : squeezing chest pain - ER
v' DM/HTN/Dyslipidemia(-/+ 5ya/-)

v Nonsmoker
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EKG

10.00 mm/my  25.0 mm/s 35 Hz Synchronized (Bchx?2) 10.00 mm/my 25.0 mm/s 35 Hz
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Regional Systems of STEMI Care, Reperfusion
Therapy, and Time-to-Treatment Goals

I Ilallb III

Reperfusion therapy should be administered to all eligible patients
with STEMI with symptom onset within the prior 12 hours.

I Ilallb III

] Reperfusion therapy is reasonable for patients with STEMI and
symptom onset within the prior 12 to 24 hours who have clinical
and/or ECG evidence of ongoing ischemia. Primary PCI is the

preferred strategy in this population.
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Reperfusion Therapy for Patients with STEMI

STEMI patient who is a American
candidate for reperfusion Hea r:t .
Associatione.

Initially seen at a
non-PCl-capable

Initially seen at a hospital*
PCl-capable
hospital DIDO time <30 min

Diagnostic angiogram

Y

Medical
therapy only

CABG

(a“‘”'omss)

*Patients with cardiogenic shock or severe heart failure initially seen at a non—PClI-capable hospital should be transferred for cardiac
catheterization and revascularization as soon as possible, irrespective of time delay from Ml onset (Class I, LOE: B). tAngiography and
revascularization should not be performed within the first 2 to 3 hours after administration of fibrinolytic therapy.
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Case#1 : STEMI on V1-5

v'BP 85/60mmHg, HR 90

—>Start Dopamine 10ug/kg/mins, IV

Hemodynamically

Unstable !
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Reperfusion at a PCI-Capable Hospital

Primary PCIl in STEMI
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Primary PCI in STEMI

COR LOE

Ischemic symptoms <12 h

Ischemic symptoms <12 h and
contraindications to fibrinolytic

therapy irrespective of time
delay from FMC

Cardiogenic shock or acute severe
HF irrespective of time delay from
Ml onset

Evidence of ongoing ischemia 12 to
24 h after symptom onset

PCl of a noninfarct artery at the time
of primary PCl in patients without -
hemodynamic compromise

American

Heart
Association.
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Medication at ER

v"Aspirin 200mg
v'Prasugrel 60mg

v"Dopamine 10ug/kg/mins
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Reperfusion at a PCI-Capable Hospital

Antiplatelet Therapy to Support
Primary PCI for STEMI
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Antiplatelet Therapy to Support Primary
PCI for STEMI

I Ilallb III

[] Aspirin 162 to 325 mg should be given before primary PCI.

I Ilallb III

A loading dose of a P2Y, receptor inhibitor should be given as
early as possible or at time of primary PCI to patients with STEMI.

Options include:

» Clopidogrel 600 mg; or
» Prasugrel 60 mg; or

» Ticagrelor 180 mg

A
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Heart
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PLATO: Study Design

( )

Primary efficacy
endpoint:
Composite of CV
death, Ml (excluding
silent MI), or stroke

Ticagrelor (n=9,333)

180-mg loading dose ™= 90 mg bid + ASA maintenance dose

_ I« All patients were hospitalised with symptom onset <24 hours
N—18,624 I . Patients could be taking clopidogrel at time of randomisation
Patients with ACS

(UA, NSTEMI, or

300-mg loading dose’ I—» 75mg qd + ASA maintenance dose | Frimary safety

STEMD) = endpoint:
(Additional 300mg allowed) Total PLATO
: major bleeding*
Clopidogrel (n=9,291)
Randomisation
Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
\ Screening <24h Month 1 Month 3 Month 6 Month 9 Month 12 )

Initial Treatment approaches

* Medically managed (n=5,216 — 28.0%)

* Invasively managed (n=13,408 — 72.0%)

*STEMI patients scheduled for primary PCI were randomised; however, they may not have received PCI.

tA loading dose of 300-mg clopidogrel was permitted in patients not previously treated with clopidogrel, with an additional 300 mg allowed at the discretion of the investigator.

#The PLATO study expanded the definition of major bleeding to be more inclusive compared with previous studies in ACS patients. The primary safety endpoint was the first occurrence
of any major bleeding event.

Wallentin L, et al. N Engl J Med. 2009;361:1045-1057.
James S, et al. Am Heart J. 2009;157:599-605.
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Ticagrelor reduced the combined risk of CV
death, MI, or stroke by 16% vs. Clopidogrel

*Primary Efficacy Endpoint : Composite of CV Death, Ml, or Stroke

Cumulative Incidence (%)
[0}
1

[ 0-30 Days

Clopidogrel
5.4

0-12

Months

11.7 Clopidogrel

9.8 Ticagrelor

\Clopidogrel 9,291

7 -
6 =
5 -
4 - 4.8
i Ticagrelor ARR=0.6% ARR=1.9%
3 RRR=12% RRR=16%
2 P=0.045 NNT=54*
1 - HR: 0.88 (95% ClI, 0.77-1.00) P<0.001
- HR: 0.84 (95% Cl, 0.77-0.92)
I I I I I I I I I I I I 1
0 2 4 6 8 10 12
No. at risk Months After Randomization
Ticagrelor Sl Efeies 8,628 8,460 8,219 6,743 5,161 4,147
8,521 8,362 8,124 6,650 5,096 4,047

~

J

Wallentin L, et al. N Engl J Med. 2009;361:1045-1057.
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TRITON-TIMI 38

Aspirin

Prasugrel
60 mg LD, 10 mg/day

Median duration of therapy 12 months

1° end point: CV death, MI, stroke

2° end points: CV death, MI, stroke, rehospitalization
CV death, MI, UTVR
Stent Thrombosis

Wiviott, SD, et al. N £ng/ J Med 2007;357:2001-15.
18



TRITON-TIMI 38: Primary Endpoint

CV Death/MIl/Stroke at 15 months
15 -
Clopidogrel (n=6795)
12.1%

e 9.9%

Prasugrel (n=6813)

HR: 0.81
(0.73-0.90)
P<.001

NNT=46

% of Patients

0 30 60 90 180 270 360 450
Days

Wiviott SD, et al. N £ng/ J Med. 2007;357(20):2001-2015. 19



TRITON-TIMI 38: Net Clinical Benefit in
Subgroups at Risk for Bleeding

Post-hoc analysis Risk (%)
Prior stroke/ Yes +37

TIA No - p.=.006 16

y >75 years - -1
ge

<75 years _. i_ P=.18 -16

— <60 kg - +3
eig

260 kg - P=-36 -14

OVERALL - -13

05 < 1 2
Prasugrel better Clopidogrel better

Hazard Ratio
Wiviott SD, et al. N Eng/ J Med. 2007;357(20):2001-2015. 20



Antiplatelet Therapy to Support Primary
PCI for STEMI

I Ilallb III
Prasugrel should not be administered to patients with a history of
prior stroke or transient ischemic attack.

Harm

z American

Heart
Association.
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Case#1-CAG

LCX LAD RCA

total occlusion
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Case#1-LAD

Thrombus aspiration
= VT
Cardioversion 100)J
= Sinus rhythm

i I i
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Reperfusion at a PCI-Capable Hospital

Aspiration Thrombectomy

I Ilallb III

Manual aspiration thrombectomy is reasonable for patients
undergoing primary PCI.

rz American

Heart
Association.
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LAD

v Thrombus aspiration
= VT
Cardioversion 100)J
= Sinus rhythm

e e e o
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Treatment of Cardiogenic Shock

I Ilallb III

The use of intra-aortic balloon pump counterpulsation can be
useful for patients with cardiogenic shock after STEMI who do
not quickly stabilize with pharmacological.

I Ilallb III

oL

Alternative LV assist devices for circulatory support may be
considered in patients with refractory cardiogenic shock.

rz American

Heart
Association.
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IABP-SHOCK Il Trial
Time-to-Event Curves for the Primary End Point

504 P=0.92 by log-rank test

Control

Mortality (%)

0 5 10 15 20 25 30

Days since Randomization

N Engl J Med 2012; 367:1287-1296
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LV assist devices

Compared with IABP, LV assist devices may provide superior
hemodynamic support and serve as more effective bridges to
recovery or transplantation, though experience with their use
in this setting is limited.***¢* Medical support with inotropes
and vasopressor agents should be individualized and guided
by invasive hemodynamic monitoring. Use of dopamine in this
setting may be associated with excess hazard.*®

J Am Coll Cardiol. 2011;57:688-96
Eur Heart J. 2007;28:2057-63.
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Case#2-LAD

Splinter 2.5*15 Resolute I 2.75*30

"“H SCHISER Division of Cardiology Ulsan University Hospital . >

ULSAN UNIVERSITY HOSPITAL




Post PCI medication

v Aspirin 100mg qd

v Prasugrel 10mg qd

v" Atrovastatin 20mg qd
v"Caverdilol 3.125mg qd

v Furosemide 20mg qd
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Antiplatelet Therapy to Support Primary
PCI for STEMI

I Ilallb III

u:. After PCI, aspirin should be continued indefinitely.

z American

Heart
Association.
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Antiplatelet Therapy to Support
Primary PCI for STEMI

I IlaIlb III
P2Y ,, inhibitor therapy should be given for 1 year to patients with
STEMI who receive a stent (BMS or DES) during primary PCI

using the following maintenance doses:

» Clopidogrel 75 mg daily; or
» Prasugrel 10 mg daily; or

» Ticagrelor 90 mg twice a day*

*The recommended maintenance dose of aspirin to be used with ticagrelor is 81 mg
dalily.

z American

Heart
Association.
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Adjunctive Antithrombotic Therapy to Support
Reperfusion With Primary PCI (cont.)

COR LOE

P2Y,, inhibitors
Maintenance doses and duration of therapy
DES placed: Continue therapy for 1 y with:
® Clopidogrel: 75 mg daily
® Prasugrel: 10 mg daily
® Ticagrelor: 90 mg twice a day*
BMSt placed: Continue therapy for 1 y with:
® Clopidogrel: 75 mg daily
® Prasugrel: 10 mg daily
® Ticagrelor: 90 mg twice a day*

DES placed-
e Clopidogrel, prasugrel, or ticagrelor* continued beyond 1 y
e Patients with STEMI with prior stroke or TIA: prasugrel

*The recommended maintenance dose of aspirin to be used with ticagrelor is 81 mg daily.
tBalloon angioplasty without stent placement may be used in selected patients. It might be reasonable to provide P2Y ,,

inhibitor therapy to patients with STEMI undergoing balloon angioplasty alone according to the recommendations listed for
BMS. (LOE: C).

American
Heart
Association.
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Case #2

v M/61
v'CC : Chest pain, 3 hours ago

S S ME 3417 CC 2, 0|3 B4 |

v AHE
Z| O ERLA

v"DM/HTN/Dyslipidemia(-/+ 5ya/-)

v Ex-smoker : 5YA
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Case#2-EKG

10,00 mm/myY  25.0 mm/fs 35 Hz Synchronized (6chx2) 10.00 mm/myY  25.0 mm/ss 35 Hz
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Case#2-CAG

LCX LAD RCA
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Case#2-RCA

Thrombus aspiration - white thrombi, moderate
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Case#2-RCA

Stent implatation

Preballoon

Q, 3%
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LAD ?
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Delayed Invasive Management

PCI of a Noninfarct Artery
Before Hospital Discharge
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PCI of a Noninfarct Artery Before
Hospital Discharge

I Ilallb III
PCIl is indicated in a noninfarct artery at a time separate from
primary PCI in patients who have spontaneous symptoms of

myocardial ischemia.

I Iallb III
PCIl is reasonable in a noninfarct artery at a time separate from
primary PCI in patients with intermediate- or high-risk findings on

noninvasive testing.

rz American

Heart
Association.
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The NEW ENGLAND JOURNAL of MEDICINE N Engl J Med 2013;369:1115-23.

ORIGINAL ARTICLE

Randomized Trial of Preventive Angioplasty
in Myocardial Infarction

David S. Wald, M.D., Joan K. Morris, Ph.D., Nicholas J. Wald, F.R.S.,
Alexander ). Chase, M.B., B.S., Ph.D., Richard J. Edwards, M.D.,
Liam O. Hughes, M.D., Colin Berry, M.B., Ch.B., Ph.D.,
and Keith G. Oldroyd, M.D., for the PRAMI Investigators*

—_ 100- Hazard ratio, 0.35 (95% Cl, 0.21-0.58); P<0.001

£

@ °

§ o Exclusion

S [ [ )

> oo * - Cardiogenic shock

E an reventive PCI

S o 35 s/p CABG

2 80 N tive PCI

“i s (%] prwen e LM

g 20 Ve

‘&5 0 6 12 18 24 30 36 LAD, LCX OS
0 T I I T I 1

0 B 12 18 24 30 36 CTO

Months since Randomization

Mo. at Risk
Preventive PCI 234 196 166 146 118 89 67
Mo preventive PCl 231 168 144 122 96 74 50

The primary outcome : composite of death from cardiac causes,
nonfatal myocardial infarction,or refractory angina
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Case#3-STEMI, RCA

Complete AV block
in Cath room

- Pacemaker

G:‘.’:t ;\7?
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Complications After STEMI

Pacing in STEMI

rz American

Heart
Association.
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Pacing in STEMI

I Ilallb III

First-degree AV block does not require treatment.

Temporary pacing is indicated for symptomatic bradyarrhythmias
unresponsive to medical treatment.

Prophylactic placement of a temporary pacing system is recommended
for

« High-grade AV block

« New bundle-branch (especially LBBB)

 Bifascicular block in patients with anterior/lateral ML ~ ﬁmeriian
ear
Associatione
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Case#3-STEMI, RCA

Thrombus aspiration

POBA
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Antiplatelet Therapy to Support Primary

PCI for STEMI

It is reasonable to start treatment with an intravenous GP IIb/llla
receptor antagonist at the time of primary PCI (with or without
stenting or clopidogrel pretreatment) in selected patients with

I Mallb III STEMI who are receiving UFH.

i

I Ila

« Abciximab: 0.25 mg/kg IV bolus, then 0.125 mcg/kg/min
(maximum 10 mcg/min); or

I1b III

mcg/kg/min; or

=

I Ila

] » High-bolus-dose tirofiban: 25 mcg/kg IV bolus, then 0.15

for large thrombus burden or inadequate P2Y12 receptor antagonist loading

IIb III
» Double-bolus eptifibatide: 180 mcg/kg IV bolus, then 2
mcg/kg/min; a 2nd 180-mcg/kg bolus is administered 10 min
after the 1st bolus. o
American
Heart

Association.
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Take home message

Primary PCI is the recommended reperfusion
therapy over fibrinolysis it performed by an
experienced team within 90(120) minutes of FMC.

Dual antiplatelet therapy with aspirin is
recommended with

Prasugrel (if no history of prior stroke/TIA)
Ticagrelor
Clopidogrel

Expected Change on next guideline
IABP
Preventive PCI



Thank you for your attention !




