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Essential Knowledge in Cardiology Practice - IHD 



• DES vs. BMS 

• Culprit only vs. Complete Revas. 

• IABP support 

 Interventional Issues 

 Pharmacological Issues 

 Triage and Transfer of Patients Issue 

• Anticoagulant: Bivalirudin, UFH 

• Antiplatelet agents: Prasugrel, GPI 
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• DES vs. BMS 

• Culprit only vs. Complete Revas. 

• IABP support 

 Interventional Issues 

 Pharmacological Issues 

 Triage and Transfer of Patients Issue 

• Anticoagulant: Bivalirudin, UFH 

• Antiplatelet agents: Prasugrel, GPI 



• Acute myocardial infarction 

• Left main disease 

• Chronic total occlusions 

• Bifurcation lesions 

• BMS or DES restenosis 

• Bypass graft lesions 

• Left ventricular dysfunction 

• Chronic kidney disease 

• Diffuse long disease (>28 mm in length) 

• Ostial lesion (aorto-ostial, LAD os, LCX os) 



              P-PCI      ThX           ConTx     p-value

              (n=2847)     (n=501)          (n=625)   

Methods of PCI, n (%)         <0.001 

  Balloon only             203 (7)     52 (13)             87 (19)   

  Stent implantation          2526 (93)    365 (88)           372 (81)   

Type of deployed stent, n (%)                       0.005  

  DES           2292 (92)    329 (91)        336 (91)   

  BMS                                        202 (8)      33 (9)             34 (9)   
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Int J Cardiol 2009;133:173-8 



ST (definite/probable) 

Freedom of All-cause Death Freedom of TLR 

• 712 STEMI treated by primary PCI  

• SES (n=355) or BMS (n=357) 

• Complete data: 501 pts (70%) 

• Survival status is known: 580 pts (81%) 

Spaulding C. JACC Intv 2011;4:14-23 



• 619 STEMI treated by primary PCI /  PES (n=310) or BMS (n=309) 

Vink MA. JACC Intv 2011;4:24-9 



Study 
Sample 

size 
(DES/BMS) 

Type of 

DES 
Angio- 

Follow-up 
Follow-up 
(Months) 

Complete-

ness of 

Follow-up 

DEDICATION  313/313 
SES, PES 

and ZES 
No Median 42 100% 

PASEO  180/90 
SES and 

PES 
No Mean 41 100% 

STRATEGY  87/88 SES No 60 100% 

SESAMI  160/160 SES No 36 98% 

MISSION  152/152 SES Yes 36 91% 

TYPHOON  355/357 SES Yes 48 70% 

PASSION  310/309 PES No 60 98% 

RCT of DES vs. BMS in Primary PCI w/ Long-term FU (≥3 years) 

Ziada KM. JACC Intv. 2011;4:39-41 



Study  

Death (%) TVR (%) ST (%) 

DES BMS 
Estimated OR 

(95% CI) 
p 

Value 
DES BMS 

Estimated OR 

(95% CI) 
p 

Value 
DES BMS 

Estimated OR 

(95% CI) 
p 

Value 

DEDICATION  10.5 6.4 
1.73 

(0.97-3.08) 
0.06 8.9 19.8 

0.40 

(0.25-0.64) 
<0.01 2.9 3.2 

0.90 

(0.36-2.24) 
0.82 

PASEO  8.3 12.2 
0.65 

(0.29-1.49) 
0.31 6.1 21.1 

0.24 

(0.11-0.54) 
<0.01 1.1 2.2 

0.49 

(0.07-3.57) 
0.48 

STRATEGY  18.4 15.9 
1.19 

(0.54-2.62) 
0.66 10.3 26.1 

0.33 

(0.14-0.75) 
0.01 6.9 7.9 

0.86 

(0.28-2.66) 
0.79 

SESAMI  3.2 5.0 
0.61 

(0.20-1.92) 
0.40 8.3 16.0 

0.46 

(0.23-0.92) 
0.03 5.1 5.1 

1.00 

(0.37-2.73) 
1.00 

MISSION  4.4 6.6 
0.69 

(0.25-1.85) 
0.46 8.9 15.8 

0.54 

(0.27-1.09) 
0.09 3.1 2.0 

1.69 

(0.40-7.20) 
0.48 

TYPHOON  4.0 6.6 
0.61 

(0.27-1.36) 
0.23 11.9 21.5 

0.49 

(0.30-0.80) 
<0.01 5.3 5.5 

0.92 

(0.42-2.00) 
0.83 

PASSION  8.9 11.5 
0.75 

(0.45-1.27) 
0.29 7.7 10.5 

0.73 

(0.42-1.26) 
0.26 4.2 3.4 

1.19 

(0.52-2.69) 
0.68 

Total  

Estimated OR  0.89 (0.64-1.24) 0.46 (0.36-0.58) 0.99 (0.68-1.45) 

RCT of DES vs. BMS in Primary PCI w/ Long-term FU (≥3 years) 

Ziada KM. JACC Intv. 2011;4:39-41 



A 15-Year Single-Center Experience 

• Consecutive patients (n=1,463) underwent primary PCI for STEMI 

•  BMS were implanted exclusively from 1995 to 2002 

•  DES and BMS were implanted from 2003 to 2009 

     DES (n=368) vs. BMS (n=1,095) 

•  Follow-up was obtained at 1 to 15 years 

Kaplan-Meier Estimates of ST Rates Landmark Analysis of Kaplan-Meier 

Estimates of VLST Rates (>1 year) 

DES 

10.7% 
BMS 

11.4% 

P=0.070 

P< 0.001 

DES 
BMS 

6.9% 
6.6% 

Brodie B. JACC Intv. 2011;4:30-8 



Class IIa 
It is reasonable to use a DES as an alternative to a BMS for  

primary PCI in STEMI (considerations should include the  

ability of the patient to comply with prolonged dual-

antiplatelet therapy, the bleeding risk in pts undergoing 

chronic oral anticoagulation, and possibility that pt may 

need surgery during the ensuing year) Level of Evidence: B 

Kushner FG et al. Circ 2009;120:2271-2306 

Class IIb 
A DES may be considered for clinical and anatomic settings  

in which the efficacy/ safety profile appears favorable (small  

vessels, long lesions, or diabetes mellitus) Level of 

Evidence: B 



• DES with proven efficacy should be considered by  

   default in nearly all clinical conditons and lesion  

   subsets, except if there are concerns or contraindi- 

   cations for prolonged DAPT 

Task Force on Myocardial Revasc EHJ  2010; 31: 2501-2555 

• Relative Clinical Contraindications to Use of DES 

   Clinical history difficult to obtain, especially in the  

   setting of acute severe clinical conditions (STEMI  

   or cardiogenic shock) 



Culprit Only Revascularization 

 vs.  

Multivessel (Complete) Revascularization 

 in  

STEMI with MVD 



• Culprit vessel PCI (n=3,521) 

   One-Setting MV-PCI (n=503) 

   Staged MV-PCI within admission (n=259) 

   Staged MV-PCI within 60 days (n=538) 

• Pts without hemodynamic compromise 

  - culprit vessel PCI was ass. w/ lower  

     in-hospital mortality than one-setting 

     MV-PCI (0.9% vs. 2.4%, p=0.04) 

•  Propensity-matched and mortality rates 

   were calculated at 12, 24, and 42 months 

• Staged MV-PCI within 60 days was ass. w/   

   lower 12-month mortality than culprit  

   vessel PCI (1.3% vs. 3.3%, p=0.04) 

• Data from New York State’s Percutaneous   

  Coronary Interventions Reporting System   

  (PCIRS) 

Hannan EL. JACC Intv. 2010;3:22-31 

Staged MV-PCI within 60 days ≥ Culprit vessel PCI > One-Setting MV-PCI 



Data from HORIZONS-AMI 

Multivessel PCI strategy (n=275) vs. Staged PCI (n=393) 

One-Setting MV- PCI 

Staged MV-PCI 

One Setting MV-PCI 

Staged MV-PCI 

P <0.01 P <0.01 

All-cause Mortality Cardiac Mortality 

Kornowski R et al. JACC  2011;58:704-11 

Staged MV-PCI > One-Setting MV-PCI 



Vlaar PJ et al. JACC  2011;58:692-703 

• 4 Prospective studies + 

  14 Retrospective studies 

    40,280 patients 

• Pairwise and Network 

   Meta-analysis  



Long-term Mortality 



Vlaar PJ et al. JACC  2011;58:692-703 

Long-term Mortality 



Vlaar PJ et al. JACC  2011;58:692-703 

Long-term Mortality 



• reduce ischemia (border zone) 

• may improve survival 

• presence of ≥1 culprit lesion 

• more convenient for the patient 

   (no secondary procedure) 

• cost-saving 

Thiele H et al. EHJ 2010;31:1828-35 

Hochman JS et al. JAMA 2006;295:2511-5 

Goldstein JA et al. NEJM 2000;343:915-22 



•  Among 19 studies (23 arms) that evaluated 61,764 subjects with  

   STEMI and MVD, multivessel revascularization was performed in 

   a minority of patients (16%). Bangalore S et al. AJC  2011;107:1300-10 



Bangalore S et al. AJC  2011;107:1300-10 

Long-term Mortality 



Bangalore S et al. AJC  2011;107:1300-10 

Long-term MACE 



PCI should not be performed in a noninfarct artery 

at the time of primary PCI in patients without 

hemodynamic compromise. (Level of Evidence: C) 

Class III 

2004 ACC/AHA STEMI Guideline 

Except for patients in cardiogenic shock, only the 

culprit lesion should be dilated in the acute setting. 

Complete revascularization of the non-culprit lesions 

may be performed at a later time point depending on 

the remaining ischemia 

2008 ESC STEMI Guideline 



IABP therapy fails to reduce infarct size or improve clinical outcomes 
when added prior to primary PCI in patients with high-risk STEMI but 
no cardiogenic shock. 

CRISP AMI: 337 pts randomized to primary PCI with or without intra-

aortic balloon pump (IABP) pre-intervention. 

Patel MR, et al. JAMA 2011 Sep 28;306:1329-37. 

IABP Plus PCI 
(n = 161) 

PCI Alone 
(n = 176) 

P Value 

Mean Infarct Sizea 42.1% 37.5% 0.06 

Mean LVEF 46.1% 48.2% 0.17 

6-Month Mortality 1.9% 5.2% 0.12 

a Primary endpoint. 

• Infarct size expressed as a percentage of left ventricular (LV) mass and measured by 

cardiac magnetic resonance imaging performed 3 to 5 days after PCI 



Cardiogenic Shock 

2004 ACC/AHA STEMI Guideline 

2008 ESC STEMI Guideline 



• DES vs. BMS 

• Culprit only vs. Complete Revas. 

• IABP support 

 Interventional Issues 

• Anticoagulant: UFH, Bivalirudin 

• Antiplatelet agents: Prasugrel, GPI 

 Pharmacological Issues 

 Triage and Transfer of Patients Issue 



Stone et al. NEJM. 2008;358:2218-30  

3602 patients with STEMI &  

symptom onset ≤ 12 hours  

randomized 

1800 received bivalirudin alone* 
1802 received heparin + 

GP IIb/IIIa inhibitor 

Principal management strategy 
Primary PCI, 1678 (93.2%) 

Deferred PCI, 5 (0.3%) 

CABG, 23 (1.3%) 

Medical management, 94 (5.2%) 

Principal Management Strategy  

Primary PCI, 1662 (92.2%) 

Deferred PCI, 3 (0.2%) 

CABG, 40 (2.2%) 

Medical Management, 97 (5.4%) 

Emergency   angiography Emergency   angiography 

Endpoints: Composite of net adverse clinical events (NACE) included  

major bleeding plus MACE (a composite of CVD death, reinfarction, TVR  

for ischemia, and stroke within 30 days) 



• Treatment with bivalirudin alone compared with UFH + GP IIb/IIIa  

   Inhibitors resulted in reduced 30-day rates of NACE. 

Time-to-Event Curves through 30 days 

Net Adverse Clinical Events Major Bleeding 

HR=0.75, (0.62-0.92), p=0.006 HR=0.59, (0.45-0.76), p<0.0001 

Stone et al. NEJM. 2008;358:2218-30  

• At one year, MACE rates were identical, but there was a decrease  

  in all-cause mortality with bivalirudin (3.4% versus 4.8%, p=0.03). 



 
 
 
  
 

 

 

b.  Bivalirudin is useful as support for primary PCI with or 

without prior treatment with heparin. 

 
 

 

  

 

 

  

 

 

  

 
 For patients proceeding to primary 

PCI, who have been treated with 

ASA and a thienopyridine, 

recommended supportive 

anticoagulant regimens include: 
 

I IIa IIb III 

B 

ACC/AHA 2009 Joint STEMI/PCI Guideline 



Double-blind 

ACS (STEMI or UA/NSTEMI) & Planned PCI 

ASA 

PRASUGREL 

60 mg LD/ 10 mg MD 

CLOPIDOGREL 

300 mg LD/ 75 mg MD 

1o endpoint:  CV death, MI, Stroke 

2o endpoints: CV death, MI, Stroke, Rehosp-Rec Isch                           

                           CV death, MI, UTVR,  

                           Stent Thrombosis (ARC definite/prob.)  

Safety endpoints:  TIMI major bleeds, Life-threatening bleeds 

Key Substudies: Pharmacokinetic, Genomic 

Median duration of therapy - 12 months 

N= 13,600 

Wiviott SD et al. AHJ 2006;152:627 
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NonCABG Bleeds 

Clopidogrel 
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2.1 
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Montalescot et al Lancet 2008 



Prasugrel 60 mg should be given as soon 

as possible for primary PCI.  

I IIa IIb III 

B 

ACC/AHA 2009 Joint STEMI/PCI Guideline 



 
 
  
 

 It is reasonable to start treatment with 

glycoprotein IIb/IIIa receptor antagonists at the 

time of primary PCI (with or without stenting) in 

selected patients with STEMI: 

 

 abciximab 

 

 

 

 tirofiban and eptifibatide 

I IIa IIb III 

A 

I IIa IIb III 

B 

ACC/AHA 2009 Joint STEMI/PCI Guideline 



The usefulness of glycoprotein IIb/IIIa receptor 

antagonists (as part of a preparatory 

pharmacologic strategy for patients with STEMI 

prior to arrival in the cardiac catheterization 

laboratory for angiography and PCI) is uncertain.  

I IIa IIb III 

B 

ACC/AHA 2009 Joint STEMI/PCI Guideline 



STEMI patients were randomized to abciximab and half-dose reteplase (n = 828), 

abciximab alone (n = 818), or placebo (n = 806) prior to PCI. All patients received 

abciximab in the catheterization laboratory, which was continued for 12 hours. 

Conclusions 

•PCI facilitated by abciximab and 

half-dose reteplase or 

abciximab alone is not superior 

to primary PCI with abciximab 

•Facilitated PCI is associated 

with improved ST-segment 

resolution; however, this 

approach results in similar major 

adverse events and increased 

bleeding 

Ellis SG, et al. NEJM 2008;358:2205-17 

p = 0.55 for 

group 1 vs. 

group 2 

p < 0.001 for 

group 1 vs. 

group 2 

              
Abciximab + 

half-dose 

reteplase 

prior to PCI 

Abciximab 

prior to 

PCI 

       Primary 

PCI 

Cardiosource 
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STEMI patients who presented to a non-PCI center were randomized to 

tirofiban prior to transfer for primary PCI (n = 491) or placebo with provisional 

tirofiban in the catheterization laboratory (n = 493) and followed for 30 days.  

Conclusions 

• In STEMI patients, tirofiban prior 

to transfer for PCI is beneficial   

•Upstream tirofiban reduces ST-

elevation post-PCI and 

nonsignificantly decreases 

mortality 

•Potential for increased bleeding 

with upstream tirofiban 

Van’t Hof AW, et al. Lancet 2008;372:537-46 

p = 0.026 p = 0.14 

              
Upstream 

tirofiban  
Provisional 

tirofiban 

Cardiosource 

0
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50

ST-elevation mortality>3 mm ST-elevation 

post-PCI 
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• Mean final infarct size: 15.7% vs. 

16.6% in the abciximab and control 

groups (p = 0.47) 

• Death, MI, stroke or urgent revasc. : 

5.0% vs. 3.8% in the abciximab and 

control groups (p = 0.39) 

 

Patients with STEMI undergoing PCI were randomized to either abciximab or 

unfractionated heparin (UFH), after pretreatment with 600 mg of clopidogrel. LV 

infarct size was evaluated at 5-7 days.  

Results 

Conclusions 

Mehilli J, et al. Circulation 2009 

p = 0.47 

              Abciximab 

(n = 401) 
Placebo 

(n = 399) 

Final infarct size 

• No difference in infarct size or 

clinical outcomes with abciximab in 

patients with STEMI undergoing 

PCI following pretreatment with 600 

mg of clopidogrel 
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• DES vs. BMS 

• Culprit only vs. Complete Revas. 

• IABP support 

 Interventional Issues 

• Anticoagulant: UFH, Bivalirudin 

• Antiplatelet agents: Prasugrel, GPI 

 Pharmacological Issues 

 Triage and Transfer of Patients Issue 



Initially seen at a 

non-PCI 

capable facility 

Send to Cath Lab for 

primary PCI 

(Class I, LOE:A) 

Prep antithrombotic (anticoagulant 

plus antiplatelet) regimen 

Diagnostic angio 
 

Medical 

therapy only 

PCI 
 

CABG 
 

NOT HIGH RISK 

Transfer to a PCI 

facility may be 

considered 

(Class IIb, 

LOE:C), 

especially if 

ischemic 

symptoms 

persist and 

failure to 

reperfuse is 

suspected 

HIGH RISK 

Transfer to a PCI 

facility is 

reasonable for 

early diagnostic 

angio & possible 

PCI or CABG 

(Class IIa, 

LOE:B),  

 

High-risk 

patients as 

defined by 2007 

STEMI Focused 

Update should 

undergo cath 

(Class 1: LOE B) 

At PCI 

facility, 

evaluate  

for timing  

of 

diagnostic 

angio 

STEMI patient who is a 

candidate for reperfusion 
 

Initial Treatment 

with fibrinolytic 

therapy  
(Class 1, LOE:A) 

ACC/AHA 2009 Joint STEMI/PCI Guideline 

Transfer for primary 

PCI 

(Class I, LOE:A) 

Initially seen at a PCI 

capable facility 
 



• >2 mm ST-segment  in 2 anterior leads or ST                 
at least 1 mm in inferior leads with at least  one                   
of the following:  

– systolic blood pressure <100 mm Hg  

– heart rate >100 beats per minute  

– Killip Class II-III  

– >2 mm of ST-segment  in the anterior leads  

– >1mm of ST  in right-sided lead V4 indicative               
of right ventricular involvement 

 

• STEMI patients with one or more high-risk features:  

– extensive ST-segment  

– new-onset left bundle branch block 

– previous MI  

– Killip class >2, or  

– LVEF<35% for inferior MIs;  

• Anterior MI alone with 2 mm or more  

 ST-segment  in 2 or more leads qualifies 

CARESS 

-in 

-AMI 

TRANS 

-FER 

-AMI 



STEMI patients admitted to non-PCI hospitals and initially treated with heparin, 

half-dose reteplase, and abciximab were randomized to immediate transfer for 

urgent PCI (n = 299) or standard therapy with rescue PCI if needed (n = 301). 

•STEMI patients treated with half-

dose lytics and abciximab did 

better with immediate transfer     

for PCI  

•This approach reduced death, MI, 

or refractory ischemia at 30 days  

•Benefit driven by reduction in 

refractory ischemia 

Di Mario C, et al. Lancet 2008;371:559-68  

Conclusions 

% 

              Transfer for 

PCI 

(n = 299) 

Standard 

therapy  

(n = 301) 
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Patients with STEMI who presented to centers where timely primary PCI was not 

feasible were randomized to a pharmacoinvasive strategy (emergent transfer for 

PCI within 6 hours of fibrinolysis) or to standard treatment after fibrinolysis.  

p = 0.004 

              
Pharmacoin-

vasive arm 

(n = 537) 

Standard 

therapy 

(n = 522) 

Primary endpoint 

•Pharmacoinvasive was 

approach safe and efficacious 

compared with treatment with 

thrombolytics and transfer for 

rescue PCI only 

•Needs to be distinguished from 

facilitated PCI 

•Optimal window based on this 

and other trials: 2-17 hours 
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 It is reasonable to transfer high 

risk patients who receive fibrinolytic 

therapy as primary reperfusion 

therapy at a non-PCI capable facility 

to a PCI-capable facility as soon as 

possible where either PCI can be 

performed when needed or as a 

pharmacoinvasive strategy.  

 

I IIa IIb III 

B 

ACC/AHA 2009 Joint STEMI/PCI Guideline 
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I IIa IIb III 

C 

ACC/AHA 2009 Joint STEMI/PCI Guideline 

 Patients who are not high 

risk who receive fibrinolytic therapy 

as primary reperfusion therapy at a 

non-PCI capable facility may be 

considered for transfer to a PCI-

capable facility as soon as 

possible where either PCI can be 

performed when needed or as a 

pharmacoinvasive strategy.  





  The efficacy of DES has been proved but its safety is still 

   a great controversy in patients with STEMI. Although there  

   was no evidence of a higher incidence of stent thrombosis  

   in DES after 3 to 5 years, the longer-term follow-up is   

   needed as ever. 

  Culprit vessel PCI may be the initial strategy during primary  

   PCI for STEMI with MVD. When significant nonculprit lesions 

   are eligible for PCI, staged MV-PCI should be considered. 



   The routine usage of IABP is not recommended in STEMI  

    patients with high-risk unless combined with cardiogenic 

    shock. 

   Bivalirudin and prasugrel should be considered as an 

    acceptable antithrombotic agent during primary PCI. 

  Triage and transfer to a PCI facility in patient with STEMI 

    is reasonable strategy for early possible PCI or CABG. 


