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Primary PCI versus thrombolytic therapy 
Trials (23 RCTs, N=7,739)Trials (23 RCTs, N=7,739)

Keeley. Lancet 2003;361:13-20
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Other advantages of primary  PCI Other advantages of primary  PCI Other advantages of primary  PCI Other advantages of primary  PCI 
compared to  thrombolytic therapycompared to  thrombolytic therapy

L  t i h i• Less recurrent ischemia

• Fewer unplanned catheterization and • Fewer unplanned catheterization and 

revascularization procedures

• Earlier hospital discharge

• Similar-lower cost



2004 ACC/AHA STEMI Guidelines2004 ACC/AHA STEMI Guidelines
Primary PCIPrimary PCI

www.aha.org, www.acc.org
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5-year outcome of an interventional 
strategy in NSTE ACS : RITA-3 trialstrategy in NSTE ACS : RITA 3 trial

1810 patients admitted with NSTE ACS were randomly assigned to receive 
early intervention (n=895) or a conservative strategy (n=915)early intervention (n=895) or a conservative strategy (n=915).

D th/MI All cause mortalityDeath/MI All cause mortality

OR 0·74 0·56–0·97OR 0·74, 0·56–0·97, 
p=0·030 OR 0·76, 0·58–1·00, 

p=0·054

Lancet 2005; 366:914–20
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Routine vs Selective Invasive Strategies
in ACS : A Collaborative Meta-analysis of RCTs in ACS : A Collaborative Meta analysis of RCTs 

(7 RCTs, N=9212, mean F/U 17 months)

JAMA 2005;293:2908–17
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NSTEMI / UA strategy trialsNSTEMI / UA strategy trialsgygy
7 RCTs, N=8375, 7 RCTs, N=8375, mean F/U 2 years

Trial Enrollment 
period

No of 
patient

Invasive/ 
conservative

F/U 
months

FRISC-II 1996-1998 2456 1222/1234 24
TRUCS 1997-1998 148 76/72 12TRUCS 1997 1998 148 76/72 12
TIMI-18 1997-1999 2220 1114/1106 6
VINO 1998 2000 131 64/67 6VINO 1998-2000 131 64/67 6

RITA-3 1997-2001 1810 895/915 60
ISAR-COOL 2000-2002 410 203/207 1

ICTUS 2001-2003 1200 604/596 12

JACC 2006;48:1319–25



Benefit of Early Invasive Therapy in ACS :  
A Meta Analysis of Contemporary RCTsA Meta-Analysis of Contemporary RCTs

RR of all-cause mortality and MI for early invasive Tx vs 
ti  th t   f ll  f 2 conservative therapy at a mean follow-up of 2 years

Death MI

p=0.001 p=0.012

JACC 2006;48:1319–25



Early invasive Tx in NSTE ACSEarly invasive Tx in NSTE ACSEarly invasive Tx in NSTE ACSEarly invasive Tx in NSTE ACS
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PTCA Versus Medical Therapy for Stable 
Angina Pectoris : ACMECMEAngina Pectoris : ACMECME

Male patients (n=328) with stable angina pectoris and ischemia on treadmill
testing were randomly assigned to PTCA or medical therapy. (double-vessel

Disease; n=101, single-vessel disease; n=227)

Exercise Performance  Symptoms and QOL at 6 MonthsExercise Performance, Symptoms and QOL at 6 Months

JACC 1997;29:1505–11



PTCA versus medical treatment for 
t   h t dinon-acute coronary heart disease:

Meta-analysis of RCTs (6 RCTs, N=1905)

BMJ 2000;321:73–7



Six RCTs comparing PTCA with medical 
t t t i  ti t  ith t bl  CADtreatment in patients with stable CAD
Pooled risk ratios for various end points from six 

d i d t ll d t i lrandomized controlled trials

BMJ 2000;321:73–7



Seven-Year Outcome in the RITA-2 Trial:
PTCA Ve s s Medical The apPTCA Versus Medical Therapy

The 1,018 patients were randomized to coronary angioplasty
(n= 504) or continued medical treatment (n= 514)(n= 504) or continued medical treatment (n= 514). 

14 5%14.5%

12.3%

JACC 2003;42:1161–70



Optimal Medical Therapy with or without PCI 
fo  St ble Co o  Di e e  COURAGE T i lfor Stable Coronary Disease : COURAGE Trial

A randomized trial involving 2287 patients who had objective evidenceA randomized trial involving 2287 patients who had objective evidence 
of myocardial ischemia and significant CAD. (PCI group; n=1149, 

medical-therapy group; n=1138) Median F/U 4.6 yrs 

Survival free of death/MI Overall Survival

NEJM 2007;356:1503–16



Optimal Medical Therapy with or without PCI p py
for Stable Coronary Disease : COURAGE Trial

Survival free of ACS Survival free of MI

NEJM 2007;356:1503–16



Medical Therapy vs PCI for Stable CADMedical Therapy vs PCI for Stable CAD

JACC 2007;50:1598–603



PCI in stable CADPCI in stable CAD

Although the addition of PCI to optimal medical g p

therapy reduced the prevalence of angina, it did py p g

not reduce long-term rates of death, nonfatal 

myocardial infarction.
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Comparison of CABG With PCI With DES for 
U d L f  M i  CADUnprotected Left Main CAD

Of total 153 patients, 123 pts underwent CABG, and 50 pts p , p , p
underwent PCI with DES for ULMCA disease. Mean F/U 6 months

MACE (Death, MI, CVA, TVR) Death

JACC 2007;47:864–70



Comparison of CABG With PCI With DES for 
U d L f  M i  CADUnprotected Left Main CAD

TVR Death, MI, CVA

JACC 2007;47:864–70



Stents versus CABG for Left Main
Coronary Artery Disease : MAIN COMPARECoronary Artery Disease : MAIN-COMPARE

All 1102 patients with unprotected left main CAD who underwent stent implantation 
(1017 D) and 1138 patients who underwent CABG (1152D) were evaluated(1017 D) and 1138 patients who underwent CABG (1152D) were evaluated. 

NEJM 2008;358
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PCI in Left main CADPCI in Left main CAD

• PCI and CABG were associated with similar long-

term rates of death and the composite end point 

of death  Q-wave myocardial infarction  or strokeof death, Q-wave myocardial infarction, or stroke.

• Rates of target-vessel revascularization were g

higher among patients who underwent PCI than 

among those who underwent CABG.
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Five-Year Outcomes After
Stenting vs CABG for in Multivessel DiseaseStenting vs CABG for in Multivessel Disease

: ARTS Randomized Trial
A total of 1 205 pts with the potential for equivalent revascularizationA total of 1,205 pts with the potential for equivalent revascularization 

were assigned to CABG (n= 605) or stent implantation (n= 600).

Death Death, CVA, MI

JACC 2005;46:575–81



Five-Year Outcomes After
Stenting vs CABG for in Multivessel DiseaseStenting vs CABG for in Multivessel Disease

: ARTS Randomized Trial

RevascularizationDeath CVA MI revascularization RevascularizationDeath, CVA, MI, revascularization

JACC 2005;46:575–81



CABG vs PCI with DES Implantation in 
P ti t  ith MVDPatients with MVD

A total of 466 consecutive patients with MVD underwent 
revascularization, 235 by PCI with DES and 231 by CABG.

Death CVA MIDeath Death, CVA, MIDeath

J Interven Cardiol 2007;20:10–16



CABG vs PCI with DES Implantation in 
P ti t  ith MVDPatients with MVD

A total of 466 consecutive patients with MVD underwent p
revascularization, 235 by PCI with DES and 231 by CABG.

Revascularization MACERevascularization MACE

J Interven Cardiol 2007;20:10–16



PCI in Multivessel CADPCI in Multivessel CAD

• There was no difference in mortality, stroke, MI 

between stenting and surgery for multivessel g g y

disease. 

ll h h h• However, overall MACE was higher in the stent

group, driven by the increased need for repeat g p, y p

revascularization.

Th  i i    f h  d i  • The reintervention gap was further narrowed in 

the era of DES.
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Impact of DM on PCI and Surgery of MVD : 
Coronary Disease Patients : ARTS Trial
Patients (n=1205) were randomly assigned to stent implantationPatients (n 1205) were randomly assigned to stent implantation 

(n=600; diabetic, n=112) or CABG (n=605; diabetic,n= 96). F/U 1 yrs.

P 0 001P=0.001

Circualtion 2001;104:533–8



Final 10-Year Follow-Up
R lt  F  th  BARI R d i d T i lResults From the BARI Randomized Trial
Symptomatic patients with multivessel CAD (n=1,829) were randomly y p p ( , ) y
assigned to initial treatment with PTCA or CABG. F/U : mean 10.4 yrs

JACC 2007;49:1600–6



Final 10-Year Follow-Up
Results From the BARI Randomized Trial : Results From the BARI Randomized Trial : 

In the subgroup with treated diabetes

JACC 2007;49:1600–6



Comparison of bypass surgery with DES for 
diabetic patients with multivessel disease
A total 205 consecutive diabetic patients who underwent either CABG p

(n=103) or DES (n=102) were included. F/U duration : 12 months

Int J Cardiol 2007;123:34–42



Outcomes of CABG vs PCI With DES for 
Patients With Multivessel CADPatients With Multivessel CAD

A total of 1680 pts undergoing revascularization for multivessel CAD were identified. 
Of these 1080 patients were treated for 2-VD (196 CABG and 884 PCI) and 600 forOf these, 1080 patients were treated for 2 VD (196 CABG and 884 PCI) and 600 for 

3-VD (505 CABG and 95 PCI).
Clinical 12-month outcomes for 2- and 3-vessel CAD with DM

Circulation 2007;116:200–6



PCI in DiabetesPCI in Diabetes

• Among patients with treated diabetes, CABG 

conferred long-term survival benefit. 

• Although DES use has greatly reduced restenosis 

and TLR, outcomes associated with these stents 

in diabetics are still inferior to CABG.



Guideline recommendations for the 
T t t f CADTreatment of CAD

• Optimal medical Tx should be given to all 
CAD patients
√ BP control to < 140/90 mmHg
√ Statin drugs  unless contraindication  to target √ Statin drugs, unless contraindication, to target 

LDL < 100 mg/dL
√ A i i  d /  l id l√ Aspirin and /or clopidogrel
√ Post-MI patient : beta-blockers titrated to BP 

and HR control
√ LVEF < 0.40 : ACE-I√



Primary classification of CAD patient in 
d f l i tineed of revascularization

• Stable versus unstable myocardial ischemia and 

symptomssymptoms

• AMI : STEMI or NSTEMI

• Stable versus unstable hemodynamics

• ‘Medically refractory’

• Serious comorbidity can assume primary • Serious comorbidity can assume primary 

importance



Strengths and weakness of PCI vs CABGg

PCI CABG
Advantages
- Less morbid than CABG

Advantages
- Complete revascularization

More durable results  
- More rapid reperfusion in 

ACS

- More durable results, 
especially with arterial 
conduits

Disadvantages
- Less ‘control’ than CABG

conduits
Disadvantages 
- Morbidity of G/ALess control  than CABG

- Restenosis
- Cannot revascularization 

o b d ty o G/
- Morbidity of intubation and 

mechanical ventilation
Cannot revascularization 
many chronic totals 
(CTO)

- Morbidity and mortality of 
heart-lung bypass

- Morbidity and mortality of (CTO) - Morbidity and mortality of 
sternotomy, pericardiotomy
thoracotomy



ConclusionsConclusionsConclusionsConclusions

Medical therapy are the primary options for stable  low• Medical therapy are the primary options for stable, low-

risk CAD, and should be given to all CAD patients. 

• PCI is the acute stabilization method of choice for 

patients with on-going ischemia and acute MI, especially patients with on going ischemia and acute MI, especially 

among patients with hemodynamic compromise, and/or 

j  bidit  major comorbidity. 

• CABG continues to be the complete revascularization 

option for patients with multivessel, multi-lesion CAD, 

diabetes. diabetes. 



Thank you for attention !Thank you for attention !yy



Potential benefits of PCI : Trials showing 
b fit   di l thbenefits vs medical therapy

Relieve stable ischemia Improved functional capacityRelieve stable ischemia
- ACME, RITA-2, ACIP
- TIME

Improved functional capacity
- ACME

Improved ventricular Fx

Relieve unstable ischemia 
(ACS)

p
- None

Prevent MI
- TIMI-IIIb
- VANQWISH, RRISC-II, TACTIC 

TIMI-18

- None

Prolong life in stable patients
NoneTIMI 18

- RITA-3
- AWESOME

b

- None

Prolong life in unstable Pts
- FRISC-II  TACTICS TIMI-18

- PAMI, GUSTO IIb, Mayo, 
PRAGUE etc

FRISC II, TACTICS TIMI 18
- RITA-3
- PAMI, GUSTO IIb, Mayo, 

PRAGUE, etc



Prolonged Anti-thrombotic Pretreatment 
(“Cooling-Off” Strategy) Before PCI in ( Cooling Off  Strategy) Before PCI in 

Patients with ACS : ISAR-COOL
P ti t d l ll t d t tith b ti t t t f 3 t 5 dPatients were randomly allocated to antithrombotic pretreatment for 3 to 5 days

or to early intervention  after pretreatment for less than 6 hours. (prolonged
Anti-thrombotic  pretreatment; n=207, early intervention; n=203)y )

JAMA 2003;290:1593–99



Prolonged Anti-thrombotic Pretreatment 
(“Cooling-Off” Strategy) Before PCI in ( Cooling Off  Strategy) Before PCI in 

Patients with ACS : ISAR-COOL

Death and Myocardial Infarction at 30 Days

JAMA 2003;290:1593–99



Prolonged Anti-thrombotic Pretreatment 
(“Cooling-Off” Strategy) Before PCI in ( Cooling Off  Strategy) Before PCI in 

Patients with ACS : ISAR-COOL
D th d M di l I f ti  t 30 D  Aft  Death and Myocardial Infarction at 30 Days After 

Catheterization

JAMA 2003;290:1593–99



Primary PCI in Acute Myocardial Primary PCI in Acute Myocardial Primary PCI in Acute Myocardial Primary PCI in Acute Myocardial 
InfarctionInfarction

Primary PCI vs thrombolysis for Primary PCI vs thrombolysis for 

STEMISTEMI



PTCA Versus Medical Therapy for Stable 
Angina Pectoris : ACMECMEAngina Pectoris : ACMECME

Change of Thallium-201 Myocardial Perfusion Change of Thallium-201 Myocardial Perfusion 
Image Score From Baseline to 6-Month Follow-Up

*p < 0 003 versus medical treatment

JACC 1997;29:1505–11

*p < 0.003 versus medical treatment.



CABG vs PCI with stent in patients with 
multivessel CAD : SOS trial

Symptomatic patients (n=988) with multivessel CAD were randomised y p p ( )
to CABG (n=500) or stent-assisted PCI (n=488). Median F/U; 2 yrs

Death

revascularization
Death/MI

revascularization

Lancet 2002;360:965–70



Outcomes of CABG vs PCI With DES for 
Patients With Multivessel CADPatients With Multivessel CAD

A total of 1680 pts undergoing revascularization for multivessel CAD were identified. 
Of these 1080 patients were treated for 2-VD (196 CABG and 884 PCI) and 600 forOf these, 1080 patients were treated for 2 VD (196 CABG and 884 PCI) and 600 for 

3-VD (505 CABG and 95 PCI).

Clinical 12-month outcomes for 2- and 3-vessel CAD

Circulation 2007;116:200–6



Comparison of DES Versus Surgery for
U t t d L ft M i  CADUnprotected Left Main CAD

A total of 96 patients with significant unprotected left main disease were 
treated with DES (1.3 y), and 245 with bypass surgery (3.2 y)

AJC 2007;100:970–3



Comparison of DES Versus Surgery for
U t t d L ft M i  CADUnprotected Left Main CAD
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