
Management of STE-ACS/STEMI

Dr. KL Tsui

Pamela Youde Nethersole Eastern Hospital

Hong Kong Core Cardiology Certificate Course

8 July 2018



Management of AMI: The Past
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Management of AMI: The Past



AMI: Pathophysiology

Ruptured plaque with occlusive thrombus

Management of AMI: Target of Reperfusion



“Chance Favors the Prepared Mind” -- Louis Pasteur

Management of AMI: Discovery of Streptokinase

Isaac Newton & the Apply Tree



“Chance Favors the Prepared Mind” -- Louis Pasteur

Discovery of Streptokinase – 1933

William Smith Tillett

Sol Sherry    

Management of AMI: Discovery of Streptokinase



Streptokinase for AMI

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





GISSI-1: Streptokinase for STEMI

Lancet. 1986;1(8478):397.

Months From Randomization
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Placebo alone:

568/4300 (13.2%)

Aspirin alone:

461/4295 (10.7%)

Streptokinase alone:

448/4300 (10.4%)

Streptokinase plus aspirin:

343/4292 (8.0%)
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ISIS-2: Streptokinase & Aspirin for STEMI
CV Death

ISIS-2. Lancet 1988;2:349-360.

Days From Randomization



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

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



ASSENT II: TNK Vs rTPA

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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Thrombolytic in Elderly

• Under-represented in studies
(Exclusion criteria & under-enrollment)

• High bleeding risk & mortality

• Best regimen not defined

GUSTO-1





no lytic

STUDY PROTOCOL

RANDOMIZATION 1:1 by IVRS, OPEN LABEL
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Primary endpoint: composite of all cause death or s hock or CHF or reinfarction up to day 30

ECG at 90 min: ST resolution ≥ 50%

Standard primary PCI 

Aspirin 
Clopidogrel: 

LD 300 mg + 75 mg QD
Enoxaparin:

30 mg IV + 1 mg/kg SC Q12h

Antiplatelet and
antithrombin treatment

according to local standards

angio >6 to 24 hrs
PCI/CABG if indicated 

immediate angio + 
rescue PCI if indicated

YES NO

Strategy A: pharmaco-invasive Strategy B: primary PCI

Aspirin
Clopidogrel: 

75 mg QD
Enoxaparin:

0.75 mg/kg SC Q12h
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STEMI <3 hrs from onset symptoms, PPCI <60 min not p ossible, 2 mm ST-elevation in 2 leads 

≥75y: ½ dose TNK<75y:full dose



SINGLE ENDPOINTS UP TO 30 DAYS

Pharmaco-invasive

(N=944)

PPCI

(N=948)

P-value

All cause death

Cardiac death

(43/939) 4.6%

(31/939) 3.3%

(42/946) 4.4%

(32/946) 3.4%

0.88

0.92

Congestive heart failure (57/939) 6.1% (72/943) 7.6% 0.18

Cardiogenic shock (41/939) 4.4% (56/944) 5.9% 0.13

Reinfarction (23/938) 2.5% (21/944) 2.2% 0.74





Fibrinolytic therapy
Did save lives compared to placebo, BUT

2 hours
after t-PA

6 hours
after t-PA

+
ICH

0.5-1.0%
of pts

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







REPERFUSION: STRIVE FOR BETTER OPTION



“PTCA without ICSK 
was performed in 2 pts 
with total occlusions 
and 6 pts with subtotal 
occlusions.”

“Repeat cath at 12 days 
showed patency of all 
dilated segments…”

“At follow-up of 6 mo                
no AMIs have occurred,            
13 pts are asymptomatic 
and 2 pts are Class II”

ACC Thursday, April 29, 1982



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

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!

P=0.06

P=0.02

p=0.05

P=0.06

Death ReinfarctionDeath or
reinfarction

Hemorrhagic
stroke



P<0.0001

P<0.0001 p=0.0002

N = 7,739

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

From PAMI to 23 RCTs of PCI vs. Lysis

p=0.0002

Death Reinfarction Hemorrhagic
stroke

Total
stroke





Importance of Time In Salvaging Myocardium 

Time is Myocardium = Infarct Size is Outcome

JAMA 2005
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N=27,080
P < 0.00001
N=27,080

P < 0.00001

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

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



Time issue and reperfusion strategy

If  PCI-related time delay >60 min, 

the benefit of PCI over thrombolyis vanishes
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Loss of PCI Related Mortality Benefit as a 
Function of Delay

Pinto DS.  Circulation 2011 



Primary PCI: Time Is the Key

1. Estimated PCI-related delay

> Decide on primary PCI Vs thrombolytic

2. Once decided, primary PCI as fast as possible









Primary PCI: Time Is the Key

1. Estimated PCI-related delay

> Decide on primary PCI Vs thrombolytic

2. Once decided, primary PCI as fast as possible



PERFORMANCE GOALS OF PRIMARY PCI
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TARGET BEYOND FMC/DX TO REPERFUSION TIME





In-hospital mortality unchanged with further reduction in DTBT

N Engl J Med 2013;369:901-9



• STB and not DTB was 

related to mortality for 

single centers

• Esp if >4 h in the non-

low risk group

• Caveat is that 

DTB<90min

J Am Coll Cardiol 2003;42:991–7



2017



Target: Pushing both DTB & STB times

• DTB times: Indicate hospital leadership focus, inter-disciplinary 

collaboration, constant improvements and audits: <60-90mins

• STB times: Indicate public awareness, access to care, pre-

hospital ECG and appropriate pre-hospital transfer triage: < 4 

hours



WHAT DOES PRIMARY PCI ACHIEVE?



30 day STEMI mortality
(source: MINAP Tenth Public report 2011)

%







PRIMARY PCI & THROMBOLYTIC: 

FRIEND OR FOE?



PCI & Thrombolyics: The reperfusion wars?

rt-PA PTCA



Facilitated PCI

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

• Options include
- full dose thrombolytics
- half dose thrombolytics + IIbIIIa inhibitor
- IIbIIIa inhibitor alone

• Therapy typically administered in the ED or 
ambulance
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IIb/IIIa
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(n=1148)

Lytic
alone

(n=2957)

Lytic +
IIb/IIIa

(n=399)

All
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alone

(n=1148)

Lytic 
alone
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All
trials
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Keeley, et al, Lancet
2006;367:579-588.



ASSENT 4: Primary Endpoint (Terminated Early)
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Time since randomization (days)No. at risk

829 703 696 691 685 678 675 673 673 672
838 747 741 736 730 726 725 724 724 722

P=0.0042

Facilitated PCI

Primary PCI

Lancet 367:569, 2006



Ellis SG et al. N Engl J Med 2008;358:2205-2217

* 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 

FINESSE: 
KM Curves for Pts with Primary Endpoint*



2007 STEMI Update: Facilitated PCI

A planned reperfusion strategy using full-dose 
fibrinolytic therapy followed by immediate PCI
is not recommended and may be harmful

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII
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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) 





Pharmaco-invasive Strategy Vs Facilitated PCI

Facilitated PCI Pharmaco-invasive Strategy

Planned urgent PCI Planned pharmacological 

reperfusion (thrombolytic)

Pharmacological Rx to bridge 

the PCI-related time delay
- Full dose lytic

- Half dose lytic + IIbIIIa

- IIbIIIa

PCI as backup
- Rescue PCI if failed reperfusion

- Non-urgent but routine early PCI 

after successful reperfusion 

- Transfer to PCI hospital if lytic is 

given in non-PCI hospital



Rescue PCI

Definition : PCI for failure of fibrinolytics

• Clinical failure 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 PCI Planned pharmacological 

reperfusion (thrombolytic)

Pharmacological Rx to bridge 

the PCI-related time delay
- Full dose lytic

- Half dose lytic + IIbIIIa

- IIbIIIa

PCI as backup
- Rescue PCI if failed reperfusion

- Non-urgent but routine early PCI 

after successful reperfusion 

- Transfer to PCI hospital if lytic is 

given in non-PCI hospital



Pharmaco-invasive Strategy Vs Standard Primary PCI

STREAM Trial



no lytic

STUDY PROTOCOL

RANDOMIZATION 1:1 by IVRS, OPEN LABEL
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Primary endpoint: composite of all cause death or s hock or CHF or reinfarction up to day 30

ECG at 90 min: ST resolution ≥ 50%

Standard primary PCI 

Aspirin 
Clopidogrel: 

LD 300 mg + 75 mg QD
Enoxaparin:

30 mg IV + 1 mg/kg SC Q12h

Antiplatelet and
antithrombin treatment

according to local standards

angio >6 to 24 hrs
PCI/CABG if indicated 

immediate angio + 
rescue PCI if indicated

YES NO

Strategy A: pharmaco-invasive Strategy B: primary PCI

Aspirin
Clopidogrel: 

75 mg QD
Enoxaparin:

0.75 mg/kg SC Q12h
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STEMI <3 hrs from onset symptoms, PPCI <60 min not p ossible, 2 mm ST-elevation in 2 leads 

≥75y: ½ dose TNK<75y:full dose
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100 min
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78 min 

differenceRandomize IVRS
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Sx onset

61

1 Hour 2 Hours

29 9

Rx TNK

31 86

Sx onset

Rx PPCI

100 min

178 min

36% Rescue PCI at 2.2h  

n=1892

64% non-urgent cath at 17h 

1st Medical

contact
Randomize IVRS

1st Medical

contact Randomize IVRS

MEDIAN TIMES TO TREATMENT (min)



PRIMARY ENDPOINT

TNK 12.4%

PPCI 14.3%

TNK vs PPCI

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

p=0.24
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SINGLE ENDPOINTS UP TO 30 DAYS

Pharmaco-invasive

(N=944)

PPCI

(N=948)

P-value

All cause death

Cardiac death

(43/939) 4.6%

(31/939) 3.3%

(42/946) 4.4%

(32/946) 3.4%

0.88

0.92

Congestive heart failure (57/939) 6.1% (72/943) 7.6% 0.18

Cardiogenic shock (41/939) 4.4% (56/944) 5.9% 0.13

Reinfarction (23/938) 2.5% (21/944) 2.2% 0.74



Indications for Transfer for Angiography After Fibr inolytic Therapy

*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.

2013 ACCF/AHA Guideline2013 ACCF/AHA Guideline2013 ACCF/AHA Guideline2013 ACCF/AHA Guideline









Reperfusion Strategy in Acute STEMI

• Primary PCI

• Thrombolysis / Pharmaco-invasive strategy

80



TECHNICAL ASPECTS OF PPCI







THROMBUS ASPIRATION



Thrombectomy and Distal Protection in AMI

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



TAPAS

Myocardial Brush Grade

P<0.001

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

Cardiac death or non-fatal MI

TAPAS: Vlaar PJ, et al. Lancet 2008; 371:1915



TASTE
Primary Endpoint 30-Day Death

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

HR 0.94 (0.72 - 1.22), P=0.63

Per protocol analysis based on actual 

treatment:  

HR 0.88 (0.66 - 1.17), P=0.38



TOTAL

Jolly SS, et al. NEJM 2015







Studies on Thrombus Aspiration 

Not Guided Not Guided Not Guided Not Guided by Thrombus Burdenby Thrombus Burdenby Thrombus Burdenby Thrombus Burden

Small thrombus burden

Large thrombus burden

Massive thrombus burden



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



Thrombus AspirationThrombus Aspiration

• Not recommended for routine use

• But studies not targeting at large thrombus

• Sensible to be used in large thrombus





MULTIVESSEL DISEASE



STEMI with Multivessel Disease

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

Ground for Intervening

Non-culprit Vessels

Concerns of Intervening

Non-culprit Vessels

Higher risk of death, reinfarction, Increased risk due to enhanced 

thrombotic and inflammatory state 

during STEMI

Lack of compensatory hyperkinesis

of non-infarct zone

More complex procedure

(Time, contrast)

Multi-culprits may be present due 

to systemic inflammatory state

Non-culprit lesions may be

exaggerated during AMI





STEMI with Multivessel Disease



N Engl J Med 2013;369:1115-23

Preventive PCI

Non-IRA with >50％

stenosis > immediate 

PCI

No Preventive PCI

PCI only if refractory 

angina & objective 

evidence of ischemia 

PCI to IRA



N Engl J Med 2013;369:1115-23



Gershlick AH, et al. J Am Coll Cardiol 2015;65:963–72

Primary PCI within 12 hours of STEMI（296 patients）

Non-IRA >70% stenosis

IRA PCI Complete revascularization

146 pts 150 pts

During PPCI or before discharge



Gershlick AH, et al. J Am Coll Cardiol 2015;65:963–72

Complete 

revascularization

IRA 

PCI



Lancet 2015;386:665-71

FFR & Complete revascularization performed 2 days after primary PCI

31% had negative FFR



Lancet 2015;386:665-71







Does Timing of Intervening Non-IRA Make a Difference?



Does Timing of Intervening Non-IRA Make a Difference?



Does Timing of Intervening Non-IRA Make a Difference?



STEMI with Multivessel Disease

Revasc.

based on 

angio

Revasc.

based on 

FFR

Revasc.

based on 

angio

Revasc.

based on 

FFR

Revasc.

Only for recurrent 

ischemia/symptoms

Aggressive

MV-PCI acutely

Intermediate

Non-IRA staged

Conservative

Medication

MV-STEMI

patients

Treatment Options
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RADIAL ARTERY ACCESS

Evidence Based Practice



LANCET 2011;3779775):1409-20



ACS：：：：Radial Vs Femoral
“MATRIX” Trial 

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

Bleeding risk

Fermoral

Radial

Mortality

Femoral
Radial

• 8404 patients

• Radial acccess：：：：Reduced 30-day MACE



DRUG ELUTING STENTS

Evidence Based Practice





2nd Gen DES Vs BMS for PPCI:
Meta-analysis of Randomized Trials

Philip M, et al. Circ Cardiovasc Interv 2014. 





CARDIOGENIC SHOCK





Trial Follow-up n/N n/N Relative Risk Mortality
95% CI

Relative Risk 
95% CI

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 better 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)

Levosimendan better Control better

Glycoprotein IIb/IIIa 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 II 30 days 24/59 7/20 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 I 30 days 7/19 6/21 1.28 (0.45;3.72)
IABP-SHOCK II 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 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

30.5 1 20.75 1.5 2.50.250

Randomized Trials Cardiogenic Shock

Thiele et al. Eur Heart J 2015;36:1223-1230



Prevalence multivessel disease in infarct-
related shock



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

Short-term follow-up
Events

75

81

13

19

20

40

158

406

Total

167

173

124

60

43

82

433

1082

MV-PCI

Events

119

201

56

68

42

95

737

1318

Total

284

562

386

278

156

254

2654

4574

C-PCI

1.07

1.31

0.72

1.29

1.73

1.30

1.31

1.26

[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]

RR 95%CI

IABP-SHOCK II

ALKK

KAMIR

Yang et al.

Cavender et al. 

EHS-PCI

NCDR

Overall

Heterogeneity: τ2=0.007, I2=31.0%, p=0.19

Test for overall effect: p=0.001 Multivessel PCI better Culprit only PCI better
0.1                     0.5                     1                     2                     10                     0.2                     5                     

Multivessel PCI better Culprit only PCI better

IABP-SHOCK II

KAMIR

Yang et al.

Cavender et al. 

Mylotte et al.

van der Schaaf et al.

SHOCK

Overall

Heterogeneity: τ2=0.043, I2=67.8%, p=0.005

Test for overall effect: p=0.77

Events

91

16

21

32

37

22

7

226

Total

167

124

60

43

66

37

9

506

MV-PCI

Events

149

69

85

101

82

66

26

578

Total

284

386

278

156

103

124

57

1387

C-PCI

1.04

0.72

1.14

1.15

0.70

1.12

1.71

1.03

[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]

RR 95%CILong-term follow-up

0.1                     0.5                     1                     2                     10                     0.2                     5                     

de Waha, Desch et al. Eur Heart J Acute Cardiovasc Care 2018;7(1):28-37.



Multivessel PCI in Cardiogenic Shock
European and American Recommendations 2017

I IIa IIb IIIIIIIIIIII
ESC ACC/AHA/SCAI

No recommendation

Guidelines

Appropriate Use Criteria
ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS

Multivessel coronary artery disease present in up t o 80% → higher mortality

Ibanez et al. ESC STEMI Guidelines 2017. Eur Heart J 2017; epub
Levine et al. J Am Coll Cardiol 2016;67:1235-1250
Patel et al. J Am Coll Cardiol 2017;69:570-591.



NEJM 2017



CULPRIT-SHOCK
1075 patients with acute myocardial infarction (STE MI and NSTEMI) and cardiogenic shock screened 

369 excluded

706 randomized

355 randomized to immediate multivessel PCI

342 full informed consent344 full informed consent

351 randomized to culprit lesion only PCI

301 culprit lesion only PCI
43 immediate multivessel PCI

60 staged PCI
1 staged CABG
13 urgent PCI

310 immediate multivessel PCI
32 culprit lesion only PCI

8 staged PCI
0 staged CABG

5 urgent PCI 

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

344 primary endpoint analysis 341 primary endpoint analysis

344 full informed consent

351 randomized to culprit lesion only PCI

301 culprit lesion only PCI
43 immediate multivessel PCI

60 staged PCI
1 staged CABG
13 urgent PCI

344 full informed consent

351 randomized to culprit lesion only PCI

344 with 30-day follow-up

301 culprit lesion only PCI
43 immediate multivessel PCI

60 staged PCI
1 staged CABG
13 urgent PCI

344 full informed consent

351 randomized to culprit lesion only PCI

344 primary endpoint analysis

344 with 30-day follow-up

301 culprit lesion only PCI
43 immediate multivessel PCI

60 staged PCI
1 staged CABG
13 urgent PCI

344 full informed consent

351 randomized to culprit lesion only PCI

310 immediate multivessel PCI
32 culprit lesion only PCI

8 staged PCI
0 staged CABG

5 urgent PCI 

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

341 primary endpoint analysis344 primary endpoint analysis

344 with 30-day follow-up

301 culprit lesion only PCI
43 immediate multivessel PCI

60 staged PCI
1 staged CABG
13 urgent PCI

344 full informed consent

351 randomized to culprit lesion only PCI
Allocation

Informed consent

Revascularization

Follow-up

Primary endpoint analysis

New Engl J Med 2017;377:2419-2432.



Culprit lesion only PCI

Immediate multivessel PCI

344 219 207 198 192 189 184

341 199 172 162 156 153 152

Culprit lesion only PCI

Immediate multivessel PCI
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Primary Study Endpoint
All-Cause Mortality or Renal Replacement Therapy

55.4%

Number at risk:

55.4%
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Culprit lesion only PCI

Immediate multivessel PCI

Relative risk 0.71; 95% confidence interval 0.49-1. 03; P=0.07

Culprit lesion only PCI

Immediate multivessel PCI

344 219 207 198 192 189 184

341 199 172 162 156 153 152

Number at risk:

Culprit lesion only PCI

Immediate multivessel PCI

Renal Replacement Therapy

Number at risk:

Renal Replacement Therapy

11.6%

16.4%



Culprit-Shock Questions

� Heterogeneous group of shock patients

� Heterogeneous coronary anatomy & contrast use

� Heterogeneous hemodynamic support



Culprit-Shock Questions
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Culprit-Shock Questions



Culprit-Shock Questions

Should Cardiac Arrest Patients been Excluded?



Culprit-Shock Questions



Culprit-Shock Questions



My Take from CULPRIT-SHOCKMy Take from CULPRIT-SHOCK

• ROUTINE multivessel PCI not recommended

• 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

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



IABP SHOCK IIIABP SHOCK II



IABP-SHOCK II

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

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

IABP use in shock downgraded from class IC to class  III



IABP-SHOCK II Trial

Strength:
• biggest randomized shock trial ever performed

• 600 patients included within 32 month

• contemporary CS treatment (>95 % revasc.)

• follow-up: 99.2%

Limitations:
• Still underpowered for the primary endpoint

(mortality rate significantly lower than anticipated)

• 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



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 

Impact of IABP -Timing in CS

Schwarz et al. 



IMPRESS Trial



IMPRESS-IN-SEVERE-SHOCK

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

Impella CP versus IABP
Primary endpoint – 30-day mortality



Survival

• At discharge: 47%

• At 6-month: 41%

• At 1-year: 38%



Mechanical Support in Cardiogenic Shock

• ROUTINE use of IABP not recommended, but studies have 

limitation, and does not speak against 

use in selected patients

• 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



P2Y12 INHIBITORS

Antithrombotic Therapy in STEMI







Stronger or weaker Longer or shorter Go Up or Go Down

Hurry to start? Too much weight



Stronger or weaker



TRITON TIMI 38: STEMI Subgroup 
(Montalescot G, et al. Lancet 2009)

Prasugrel Vs Clopidogrel

CV death, non-fatal MI & stroke

PLATO:
(Wallentin L, et al. NEJM 2009)

Ticagrelor Vs Clopidogrel





Longer or shorter



Background

• Current guidelines recommended 12 months or longer, but were not based on 

dedicated randomized controlled trials

• Shorter-term DAPT: Reduce bleeding risk

• Longer-term DAPT: Reduce ischemic risk



Longer or shorter Shorter



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)

All patients on 
DAPT during 
first 6 months

SAPT for next 18 months
(Aspirin only)

SAPT for next 12 mo
(Aspirin only)

Continue DAPT 
to 12 months

1:1 randomization
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No. at risk
SAPT
DAPT

SAPT
DAPT

SAPT vs. DAPT: 4.8% vs. 6.6%

HR: 0.73 (95% CI 0.41-1.27)  P = 0.26  

P non-inferiority = 0.004

4.8%

6.6%

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



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

Harry Suryapranata, MD, PhD

on behalf of the REDUCE trial investigators

ClinicalTrials.gov NCT02118870

12-Month Clinical Outcomes



IC withdrawal soon after 
randomization (n=4)

3 month DAPT (n=751)

Clinical follow-up at 12 months 
in 97.1% (n=729)

1,496 patients were randomly assigned

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

Clinical follow-up at 12 months 
in 98.5% (n=734)

12 month DAPT (n=745)

Results: Flow Chart



Baseline Characteristics

3 month DAPT 
n = 751 

12 month DAPT
n = 734

P

Age (Mean ± SD) 61.2 ± 11.6 60.5 ± 12.0 NS

Female Gender (%) 17.4 22.7 0.01

STEMI diagnosis 49.3 45.2 NS

Diabetes Mellitus (%) 21.6 19.5 NS

Smoking (%) 42.1 42.7 NS

Hypercholesterolemia (%) 46.3 44.9 NS

Hypertension (%) 50.7 50.7 NS

Family history of CAD (%) 35.0 36.0 NS

Previous ACS (%) 12.5 11.8 NS

Previous PCI (%) 11.7 9.8 NS

3 month DAPT 
n = 751 

12 month DAPT
n = 734

P

Radial access (%) 76.1 76.9 NS

Multivessel disease (%) 36.1 33.8 NS

Target vessel (%):  - LAD

- RCA

- RCX

48.0

31.2

19.5

44.2

33.0

22.0

NS

NS

NS

Initial TIMI flow 3 (%) 46.6 49.0 NS

Thrombosuction (%) 12.5 13.6 NS

Total stent length (mm, mean ± SD) 25.5 ± 12.8 25.2 ± 12.7 NS

Procedural success (%) 99.3 99.7 NS

PCI additional segments (%) 20.3 21.9 NS

Angiographic Characteristics

Results: Baseline



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

Results: Primary Study Endpoint

Analysis set 3 month DAPT 
n = 729 

12 month DAPT
n = 734

Risk 
difference

Upper bound of 1 
sided 97.5% CI

OR (95% CI) P non-inferiority

Intention to treat 8.2 8.4 -0.002 0.027 0.97 (0.67-1.41) <0.001

3M DAPT
12M DAPT

%

Days



1.9*

1.1

2.3

1.2

0.3

3.3

2.5

0.8
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All cause
mortality

Cardiac mortality Myocardial
infarction

Stent thrombosis Stroke TVR Bleeding

3 Months DAPT 12 Months DAPT

%

p = 0.07

p = 0.13

p = 0.57

p = 0.08

p = 0.54
p = 0.35

%

p = 1.00

No difference in any individual secondary endpoint

Results: Secondary Study Endpoints

*half of deaths caused by cancer



ACC LBCT 2018

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

patients with acute coronary syndrome (SMART -DATE):
a randomized, open -label, non -inferiority trial

ACC.18 Late-Breaking Clinical Trials



ACC LBCT 2018

Study design

2,700 patients with ACS receiving PCI

DAPT-6 group
P2Y12 inhibitors for 6 months

DAPT-12 group
P2Y12 inhibitors for ≥ 12 months

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

EESEES ZESZES BESBES

Loading aspirin and P2Y12 inhibitors

Randomization stratified by
site, diabetes, STEMI,

type of P2Y12 inhibitors
• PCI=percutaneous coronary 

intervention
• EES = everolimus eluting stent 

(Xience Prime)
• ZES = zotarolimus eluting stent 

(Resolute Integrity)
• BES = biolimus eluting stent 

(Biomatrix Flex)
• STEMI = ST elevation 

myocardial infarction
• MI = myocardial infarction

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

Lee JM, Am Heart J 2016 ClinicalTrials.gov NCT01701453



ACC LBCT 2018

Clinical characteristics

DAPT-6 group
(n=1357)

DAPT-12 group
(n=1355)

Age, median (years) 62 [54-71] 63 [53-71]

Male 1016 (74.9%) 1028 (75.9%)

Diabetes mellitus 365/1355 (26.9%) 379/1350 (28.1%)

Hypertension 669/1340 (49.9%) 654/1342 (48.7%)

Dyslipidemia 322/1329 (24.2%) 336/1332 (25.2%)

Current smoking 506/1333 (38.0%) 536/1335 (40.1%)

Previous MI 30/1328 (2.3%) 23/1334 (1.7%)

Previous revascularization 65/1320 (4.9%) 52/1328 (3.9%)

Cerebrovascular disease 52/1330 (3.9%) 58/1332 (4.4%)

Chronic renal failure 13/1327 (1.0%) 6/1328 (0.5%)

Ejection fraction (%) 55.5±11.0 55.4±10.5

DAPT-6 group
(n=1357)

DAPT-12 group
(n=1355)

Clinical presentation

ST-elevation MI 509 (37.5%) 514 (37.9%)

Non-ST-elevation MI 428 (31.5%) 425 (31.4%)

Unstable angina 420 (31.0%) 416 (30.7%)

Discharge medication

Aspirin 1353 (99.7%) 1354 (99.9%)

P2Y12 receptor inhibitor 1352 (99.6%) 1350 (99.6%)

Clopidogrel 1082 (79.7%) 1109 (81.8%)

Statin 1212 (89.3%) 1238 (91.4%)

ACE inhibitor 529 (39.0%) 557 (41.1%)

ARB 416 (30.7%) 390 (28.8%)

β-blocker 961 (70.8%) 999 (73.7%)

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



ACC LBCT 2018

Primary endpoint (MACCE)

HR 1.13 (95% CI 0.79-1.62); p=0.51

No. at risk

Long-term 1355 1312 1299 1290 1283 1278 1043

Short-term 1357 1318 1296 1271 1264 1255 1032

DAPT-6 group

DAPT-12 group

4.7%

4.2%

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



ACC LBCT 2018

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

DAPT-6 group

(n=1357)

DAPT-12 group

(n=1355)
HR (95% CI) p value

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 MI 14 (1.1%) 7 (0.5%) 2.01 (0.81-4.97) 0.13

Non-target vessel MI 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 MI 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,or 5) 6 (0.5%) 10 (0.8%) 0.60 (0.22-1.65) 0.33

Net adverse clinical and cerebral 
events

96 (7.2%) 99 (7.4%) 0.97 (0.73-1.29) 0.84



Longer or shorter

Longer
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50% of patients continue on
Dual Antiplatelet Therapy

18 mos.12 mos.

50% of patients receive 
aspirin + placebo

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

All patients on
aspirin +open-label

thienopyridine 
therapy for 
12 months

DES 
or BMS

1:1 Randomization 
at month 12

DesignDesign

All enrolled patients are followed for 33 months regardless of 

randomization status.

3 mos.

174174
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An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical Sc hool

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



An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical Sc hool

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

Ticagrelor
90 mg bid

Placebo

RANDOMIZED
DOUBLE BLIND

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

Planned treatment with ASA 75 – 150 mg/d &
Standard background care

Minimum 1 year follow-up
Event-driven trial

Ticagrelor
60 mg bid

Background

Bonaca MP et al. NEJM 2015



An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical Sc hool
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Placebo (8.0%)

Ticagrelor 90 (7.1%)

Ticagrelor 60 (6.8%)

MACE in Patients with Prior PCI/Stent

N = 16,891
Median follow-up 33 months

Ticagrelor 60 mg
HR 0.84 (0.73 – 0.97)

P=0.016

Ticagrelor 90 mg
HR 0.86 (0.75 – 0.99)

P=0.042

CVD / MI / Stroke



An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical Sc hool

Safety in Patients with Prior PCI



An Academic Research Organization of 
Brigham and Women’s Hospital and Harvard Medical Sc hool

Safety in Patients with Prior PCI
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Longer or shorter



Personalized Approach

Longer or shorter



Longer or shorter

Patient Factors

• DM, CKD, PAD

• Hx of stent thrombosis

• Bleeding risk
Anatomy Factors

• Lesion complexity

• Atherosclerotic burden 

Procedural Factors

• Multiple stents

• Complex stenting

• BVS



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

186

Patients undergoing Percutaneous Coronary 
Intervention (PCI)

Stable Coronary Artery Disease Acute Coronary Syndrome

High bleeding risk?

6 months 
DAPT

(Class I A)

1 month 
DAPT

(Class IIB C)
12 months 

DAPT
(Class I A)

6 months 
DAPT

(Class IIA B)

High bleeding risk?

No Yes No Yes

>6 months 
DAPT

(Class IIB A)

>12 months 
DAPT

(Class IIB B)

If ischemic recurrent risks 
persists while not high bleeding 

risk

If ischemic recurrent risks 
persists while not high bleeding 

risk

3 months 
DAPT

(Class IIA 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)



Go Up or Go Down

De-Escalating DAPT



Rationale for De-Escalating of DAPT

Ischemic / bleeding risks
Evolution after ACS

Thrombotic risk > Bleeding Risk

M1

Thrombosis
Bleeding

Bleeding Risk >Thrombotic risk

















Cuisset et al, Eur Heart J 2017

Published online, May 16th











Go Up or Go Down

De-Escalating DAPT

Personalized Approach





Hurry to start?



Pre-Treatment with P2Y12 Inhibitor before Primary PCI



Eurointervention 2018



Euorintervention 2018





ATLANTIC Study



ATLANTIC Study



Too much weight



The safety of ticagrelor in STEMI patients  in the 

first 24 hours after fibrinolysis remains uncertain.





Male and Female Patients (Age ≥ 18 years and ≤ 75 years)  with STEMI with onset in the previous 

24h and  treated with fibrinolytic therapy (N=3,799)

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

>24 h post event

90 mg twice daily for 12 months 

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

>24 h post event

75 mg/day for 12 months 

Follow up visits at hospital discharge or 7th day, 30 days, 6 and 12 months

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 ; MI = Myocardial infarction; TIA = transient ischemic attack 

TIMI = Thrombolysis in Myocardial Infarction; BARC = Bleeding Academic Research Consortium

I T T I T T

Study Design



Major Bleeding at 30 Days

Ticagrelor 

(n=1913)

Clopidogrel

(n=1886)

Difference , 95% CI 

Noninf. margin P noninf.

TIMI Major Bleeding 

(Primary Endpoint)
0.73 0.69 0.04 [-0.49; 0.58] <0.001

PLATO Major Bleeding 1.20 1.38 -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

Data presented as no. (%)

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

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

-1.0 -0.5 0.0 0.5 1.0 1.5

Favors Ticagrelor Favors Clopidogrel
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1.57 [0.24; 2.9]2

0.87 [-0.03; 1.76] 2

0.64 [-0.42; 1.7] 2
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Ticagrelor
Clopidogrel

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

1 two-sided proportions 

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

Other Bleeding Outcomes

0.370.42

0.110.16

0.05 [-0.35; 0.45] 2

0.05 [-0.18; 0.28] 2

Intracranial 
bleeding

Fatal bleeding

P = 0.02¹

P = 0.06¹

P = 0.23¹

P = 0.82¹
P = 0.67¹



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

Conclusions and Implications



Anticoagulant in Combination with Antiplatelet Therapy



NOAC in Combination with Antiplatelet Therapy



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

• 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.
†Alternative P2Y 12 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.

 2100 patients 
with NVAF

 No prior 
stroke/TIA

 PCI with stent 
placement

R
A
N
D
O
M
I
Z
E

1,6, or 12 months

XARELTO® 15 mg qd*
Clopidogrel 75 mg qd †

XARELTO® 15mg QD
Aspirin 75-100 mg qd

XARELTO® 2.5 mg bid
Clopidogrel 75 mg qd †

Aspirin 75-100 mg qd ‡

VKA (target INR 2.0-3.0)
Aspirin 75-100 mg qd

VKA (target INR 2.0-3.0)
Clopidogrel 75 mg qd †

Aspirin 75-100 mg qd

≤72
hours

After
Sheath  
removal

1,6, or 12 months

End of
treatment
12 months

WOEST Like

ATLAS Like

Triple
Therapy

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

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



Kaplan-Meier Estimates of First 
Occurrence of CV Death, MI or Stroke
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Days
Riva + P2Y 12
Riva + DAPT
VKA + DAPT

694
704
695

648
662
635

633
640
607

621
628
579

590
596
543

562
570
514

430
457
408

VKA + DAPT

Riva + DAPT

Riva + P2Y 12

Riva + P2Y12 v. VKA + DAPT
HR=1.08 (95% CI: 0.69-1.68)
p=0.750

Riva + DAPT v. VKA + DAPT
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Kaplan-Meier Estimates of First Occurrence 
of Clinically Significant Bleeding Events
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*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

Study Design: Multicenter, randomized, 
open-label trial following a PROBE design

R

Randomization
≤120 hours
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

Patients 
with AF 

undergoing 
PCI with 
stenting

Dabigatran 150 mg BID + P2Y12 inhibitor

Dabigatran 110 mg BID + P2Y12 inhibitor

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

Dabigatran (110 or 150 mg)

Warfarin

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

N=2725

Mean duration of 
follow-up:

~14 months

P2Y12 inhibitor

P2Y12 inhibitor



ROW, rest of world

Baseline characteristics

Dabigatran 110 
mg dual therapy 

(n=981)

Warfarin triple
therapy
(n=981)

Dabigatran 150 
mg dual therapy

(n=763)

Corresponding 
Warfarin triple

therapy
(n=764)

Age, years, mean 71.5 71.7 68.6 68.8

≥80 (US, ROW), ≥70 (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 77.7

Baseline CrCl, mL/min, mean 76.3 75.4 83.7 81.3

Diabetes mellitus, % 36.9 37.8 34.1 39.7

CHA2DS2−VASc score (mean) 3.7 3.8 3.3 3.6

Modified HAS-BLED score at 
baseline (mean)

2.7 2.8 2.6 2.7

ACS indication for PCI, % 51.9 48.4 51.2 48.3

DES only, % 82.0 84.2 81.4 83.5



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

Additional individual thromboembolic endpoints

Dabigatran 
110 mg dual 

therapy 
(n=981) 

n (%)

Warfarin 
triple 

therapy 
(n=981)

n (%)

D110 DT vs warfarin TT Dabigatran 
150 mg dual 

therapy 
(n=763)

n (%)

Warfarin 
triple 

therapy
(n=764)

n (%)

D150 DT vs warfarin TT

HR (95% CI) P value HR (95% CI) P value

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 
revascularization

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

MI 44 (4.5) 29 (3.0) 1.51 (0.94–2.41) 0.09 26 (3.4) 22 (2.9) 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



Full analysis set presented. HRs and Wald CIs 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 ≥70 in Japan and <80 or ≥80 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)

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

Reperfusion TherapyReperfusion TherapyReperfusion TherapyReperfusion Therapy

• Achieving primary PCI is the goal

• Thrombolytic as an option if timely primary PCI not 

feasible

> Rescue PCI & early routine PCI as pharmaco-invasive 

strategy

• For lytic, half dose TNK for elderly >75 yrs
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defined



Summary

Reperfusion TherapyReperfusion TherapyReperfusion TherapyReperfusion Therapy

• Achieving primary PCI is the goal

• Thrombolytic as an option if timely primary PCI not 

feasible

> Rescue PCI & early routine PCI as pharmaco-invasive 

strategy

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

PCI StrategyPCI StrategyPCI StrategyPCI Strategy

• MultivesselMultivesselMultivesselMultivessel disease:disease:disease:disease:

- PCI to non-culprit vessel in same setting or as early 

stage procedure

• ThromboaspirationThromboaspirationThromboaspirationThromboaspiration::::

- not routine, to be personalized

• Cardiogenic shock:Cardiogenic shock:Cardiogenic shock:Cardiogenic shock:

- PCI to non-culprit lesion not routine, to be 

personalized

- IABP not routine, to be personalized

- Optimal use of hemodynamic support needs to be 

defined

Antithrombotic TherapyAntithrombotic TherapyAntithrombotic TherapyAntithrombotic Therapy

• DAPT with potent P2Y12 inhibitors for 12 months 

recommended

- Using less potent P2Y12 inhibitors: Personalized

- Longer or shorter duration: Personalized

- De-escalation: Personalized

• Pretreatment before CCL less essential  for potent P2Y12 

inhibitors

• Triple antithrombotic for 1 to 6 months for those requiring 

anticoagulants: Personalized




