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TARGET All Comers DES RCT 
5-year Outcomes with DES Revascularization 

• 1,656 patients 20 EU sites
• ACS N=728          CCS N=922 
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Rodriguez  A E. et al. Future Cardiology 2020

BMS VS CABG

RCTs PCI vs CABG

2021 FAME  3
n=1500



INDIVIDUAL PATIENT-DATA POOLED ANALYSIS OF 
11,518 PATIENTS FROM 11 RANDOMIZED TRIALS

Head SJ et al. Lancet 2018; 391: 939-48



PCI vs CABG in Multivessel Disease
Individual-patient-data pooled-analysis.
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HR 1.48 (1.19-1.84)
P=0.0004

Head SJ et al. Lancet 2018;391:939-48; Head SJ et al. J Am Coll Cardiol 2018;72:386–98
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Major Results of PCI vs CABG/OMT Trials
(MVD and LMCA-1993/2023)

DES Era( 2005/2023)

87% Favor to PCI 92.3% Negative to PCI

Pre-DES Era (1993/2009)

C

Why ???



Trends in PCI Outcomes from RCTs

Taku Asano et al. EuroIntervention 2022;17:1318-1329

66,327 patients; 25 all comers RCTs 



US Trends in Revascularization
National Inpatient Claims Database 2003-16 

N=12 062 081 Revascularizations (72% PCI; 28% CABG)

 Increased comorbidities in all groups over time
 Reduced mortality in CABG over time
 Stable to slight increase in mortality in PCI

JAMA Netw Open. 2020;3(2):e1921326

PCI

CABG

Isolated CABG

Risk Adjusted In Hospital Mortality

Trends in Revascularization over time



ESC Revascularization 
Guidelines in CCS

Eur Heart J, Volume 41, Issue 3, 14 January 2020, Pages 407–477

Decisions for revascularization (PCI or CABG) as 
adjunct to Optimal Medical Therapy
 Symptoms assessment
 Ischemia assessment
 Stenosis severity (functional or anatomic)

Goals of revascularization (PCI or CABG)
 Angina/symptom relief
 Improved QoL
 Improve prognosis



Less Class II-IV Angina at each Time Point
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Fearon et al, Circulation 2017

Revascularization Improves Angina and QoL in CCS
FAME 2

Less Antianginal Medications at each Time Point



Early (4-6 Week) Angina-free Status
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Al-Lamee R et al. Circulation. 2018:on-line



Goals of Revascularization
Better Prognosis









FAME 2: 5-year Results
1120 pts with stable CAD and 1V, 2V or 3VD w/FFR ≤0.80 randomized to PCI vs. MT

All MI

MT 12.0% vs. PCI 8.1%
HR 0.66 [0.43-1.00], P=0.049

Spontaneous MI

MT 10.2% vs. PCI 6.5%
HR 0.62 [0.39-0.99], P=0.04

van Nunen LX et al Lancet. 2015;386:1853-60



Maron D. et al, N Engl J  Med 2020;382:1395-1407

ISCHEMIA Trial 
Spontaneous MI Reduced with Invasive Strategy (PCI or CABG)

Chaitman et al. ACC 2020



Reynolds H. et al, Circulation 2021;144:1024-1031

Ischemia Severity did not 
predict MI

and Mortality at 4 years

Severity of CAD 
predicted Mortality and

MI at 4 years

Ischemia Severity

CAD Severity









E Navarese et al. EHJ 2021;42:4638-51

Improved Prognosis with Revascularization 
Meta-analysis of 25 RCTs (19 806 patients) of revascularization + OMT 

vs OMT in CCS between inception-2020 at median of 5.7 years

Cardiac Death Spontaneous Non-fatal MI

21% reduction 26% reduction



COURAGE: PCI in OMT Arm (Crossover 32% overall)

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

0 10 20 30 40 50 60 70 80 90 100Baseline SAQ Angina Frequency Score - deciles

C
ro

ss
ov

er
 ra

te
daily weekly monthly none

J. Spertus et al. TCT 2010 and Circ CV Qual Outcomes 2013

~85% of sham-treated pts in 
ORBITA crossed-over to PCI 

at the end of the 6-week period

Optimal Medical Therapy in RCTs: Cross Over Rates
Option for Revascularization is Always Open 



Cardiac Catheterization Revascularization

ISCHEMIA Trial
Cardiac Catheterization and Revascularization

12%

95%
96%

9%

28%

76% 79% 80%

23%

7%Indications for cath in CON
Suspected/confirmed event 13.8%
OMT Failure 3.9%
Non-adherence 8.1% 

8% with LM disease excluded based on CTA



Underuse of High-Intensity Statins Among US Patients with ASCVD



Jastreboff A et al. NEJM 2022

Tirzepatide Once Weekly for ObesitySemaglutide Once Weekly for Obesity

Wilding J et al. NEJM 2021

Glucagon like peptide 1 (GLP-1):  Hope for Improved Compliance?



Patients should make an informed decision about their 
own medical care

Patient education and decision making
Heart Team discussion

 Patient risk and comorbidities
 Angina Frequency and QoL
 Ischemia vs CAD severity and complexity
 Compliance to OMT
 Operative mortality vs long-term benefit
 Revascularization choice (PCI vs CABG) 
 Technique, complete revascularization
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Variability in Site Outcomes: 
The SYNTAX Trial
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0114: Maine Medical Center (USA)

0115: Mercy General (USA)

0119: Wakemed Wake Heart Research (USA)

0122: St. Anthony's Medical Center (USA)

0145: Cardiac & Vascular Research Center of Northern Michigan (USA)

0146: Genesys Regional Medical Center (USA)

0150: St. Mary Medical Center (USA)

0152: University of Iowa (USA)

0154: Cape Cod Hospital (USA)

0159: Baylor University Medical Center (USA)

0161: San Antonio Endovascular Heart Institute (USA)

0162: Kaiser Foundation Hospital (USA)

0250: Allgemeines Krankenhaus AKH (Austria)

0251: Univ. Klinik für Herzchirurgie Landeskliniken (Austria)

0252: Academisch Ziekenhuis Middelheim (Belgium)

0253: Onze Lieve Vrouw Ziekenhuis Aalst (Belgium)

0254: Universitair Ziekenhuis Gent (Belgium)

0255: Centre Hôpital Universitaire Sart Tilman (Belgium)

0256: Interni Klinika VFN (Czech Republic)

0258: Skejby Sygehus (Denmark)

0259: University of Helsinki Meilahti Hospital (Finland)

0260: Centre Hôpital Universitaire Rouen, Hôpital Charles Nicolle (France)

0261: Centre Hôpital Universitaire Rangueil (France)

0262: Clinique Pasteur (France)

0263: Clinique Saint-Hilaire Rouen (France)

0264: Institut Jacques Cartier (France)

0266: Herzzentrum Universität Leipzig (Germany)

0267: Krankenhaus der Barmherzigen Brüder (Germany)

0269: Medizinische Universität (Germany)

0270: Klinikum Grosshadern (Germany)

0271: Heart Institute Medical School of University Pecs (Hungary)

0272: Medical University of Debrecen (Hungary)

0273: National Medical Center (Hungary)

0274: Istituto di Fisiologia Clinica, Stabilimento di Massa Ospedale "G. Pasquinucci" (Italy)

0275: Ospedale Riuniti di Bergamo (Italy)

0276: Ospedale San Raffaele (Italy)

0277: IRCCS Policlinico San Matteo (Italy)

0278: Policlinico Agostino Gemelli (Italy)

0279: P. Stradins Clinical University Hospital (Latvia)

0280: Amphiaziekenhuis Klokkenberg (Netherlands)

0281: Catharina Ziekenhuis (Netherlands)

0282: Erasmus Medical Center Rotterdam (Netherlands)

0283: Isala Kliniek, De Weezenlanden (Netherlands)

0284: Sint-Antonius Ziekenhuis (Netherlands)

0285: Academisch Ziekenhuis Groningen (Netherlands)

0286: Rikshospitalet, Oslo (Norway)

0287: Medical Unviersity of Silesia (Poland)

0288: John Paul II Hospital (Poland)

0289: Institute of Cardiology (Poland)

0290: Hospital de Santa Marta (Portugal)

0291: Hospital Clinico San Carlos (Spain)

0292: Hospital Clinico y Provincial (Spain)

0293: Hospital General Universitario Alicante (Spain)

0294: Hospital Clinico Salamanca (Spain)

0296: University Hospital Uppsala (Sweden)

0297: Sahlgrenska University Hospital (Sweden)

0298: University Hospital of Lund (Sweden)

0299: University Hospital Southampton Wessex Cardiothoracic Centre (United Kingdom)

0300: John Radcliffe Infirmary Oxford (United Kingdom)

0301: King's College Hospital London (United Kingdom)

0302: Glenfield Hospital (United Kingdom)

0303: Abbott Northwestern (USA)

0304: Evanston Hospital (USA)

0305: Mayo Clinic (USA)

0306: Medical City Hospital (USA)

0308: Universitätsklinikum Campus Kiel (Germany)

0309: Universitätsklinikum Eppendorf (Germany)

0310: Ospedale di Mirano (Italy)

0311: Instituto Clinico Humanitas (Italy)

0312: Royal Sussex County Hospital (United Kingdom)

0313: St Thomas & Guys (United Kingdom)

0314: London Chest Hospital (United Kingdom)

0315: Florida Hospital Orlando (USA)

0317: Oklahoma Foundation for Cardiovascular Research Oklahoma Heart Hospital (USA)

0318: Spectrum Health Hospitals Cook Research Department (USA)

0319: Sentara Norfolk General Hospital Cardiology Consultants (USA)

0322: Washington Hospital Center (USA)

0324: Clinique St Augustin (France)

0325: Herz- und Diabetes zentrum Nordrhein Westfalen (Germany)

0326: Universitatsklinikum Rudolf Virchow, Franz-Volhard Kinik - Berlin (Germany)

0327: Western Infirmary (United Kingdom)

0434: South Denver Cardiology Assoc. (USA)
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																																				Site		Patients		CABG		TAXUS

																																				0114: Maine Medical Center (USA)		9		0		25

																																				0115: Mercy General (USA)		2		0		0

																																				0119: Wakemed Wake Heart Research (USA)		47		8.7		25

																																				0122: St. Anthony's Medical Center (USA)		3		0		0

																																				0145: Cardiac & Vascular Research Center of Northern Michigan (USA)		12		20		0

																																				0146: Genesys Regional Medical Center (USA)		7		0		0

																																				0150: St. Mary Medical Center (USA)		1		0		0

																																				0152: University of Iowa (USA)		7		0		33.3

																																				0154: Cape Cod Hospital (USA)		21		0		9.1

																																				0159: Baylor University Medical Center (USA)		15		25		0

																																				0161: San Antonio Endovascular Heart Institute (USA)		16		75		50

																																				0162: Kaiser Foundation Hospital (USA)		1		100		0

																																				0250: Allgemeines Krankenhaus AKH (Austria)		28		8.3		46.7

																																				0251: Univ. Klinik für Herzchirurgie Landeskliniken (Austria)		24		25		7.7

																																				0252: Academisch Ziekenhuis Middelheim (Belgium)		24		10		33.3

																																				0253: Onze Lieve Vrouw Ziekenhuis Aalst (Belgium)		24		8.3		16.7

																																				0254: Universitair Ziekenhuis Gent (Belgium)		27		7.1		15.4

																																				0255: Centre Hôpital Universitaire Sart Tilman (Belgium)		16		0		25

																																				0256: Interni Klinika VFN (Czech Republic)		40		5		25

																																				0258: Skejby Sygehus (Denmark)		32		20		23.5

																																				0259: University of Helsinki Meilahti Hospital (Finland)		24		8.3		16.7

																																				0260: Centre Hôpital Universitaire Rouen, Hôpital Charles Nicolle (France)		16		0		14.3

																																				0261: Centre Hôpital Universitaire Rangueil (France)		50		11.5		8.3

																																				0262: Clinique Pasteur (France)		28		7.1		7.1

																																				0263: Clinique Saint-Hilaire Rouen (France)		40		27.8		10

																																				0264: Institut Jacques Cartier (France)		47		17.4		17.4

																																				0266: Herzzentrum Universität Leipzig (Germany)		40		15.8		9.5

																																				0267: Krankenhaus der Barmherzigen Brüder (Germany)		16		12.5		25

																																				0269: Medizinische Universität (Germany)		14		16.7		16.7

																																				0270: Klinikum Grosshadern (Germany)		31		21.4		21.4

																																				0271: Heart Institute Medical School of University Pecs (Hungary)		39		11.8		28.6

																																				0272: Medical University of Debrecen (Hungary)		16		0		50

																																				0273: National Medical Center (Hungary)		28		0		21.4

																																				0274: Istituto di Fisiologia Clinica, Stabilimento di Massa Ospedale "G. Pasquinucci" (Italy)		33		12.5		6.7

																																				0275: Ospedale Riuniti di Bergamo (Italy)		42		14.3		4.8

																																				0276: Ospedale San Raffaele (Italy)		40		11.8		23.8

																																				0277: IRCCS Policlinico San Matteo (Italy)		41		18.2		36.8

																																				0278: Policlinico Agostino Gemelli (Italy)		17		0		30

																																				0279: P. Stradins Clinical University Hospital (Latvia)		40		11.1		5.3

																																				0280: Amphiaziekenhuis Klokkenberg (Netherlands)		24		8.3		27.3

																																				0281: Catharina Ziekenhuis (Netherlands)		32		12.5		6.3

																																				0282: Erasmus Medical Center Rotterdam (Netherlands)		48		13		16

																																				0283: Isala Kliniek, De Weezenlanden (Netherlands)		13		0		16.7

																																				0284: Sint-Antonius Ziekenhuis (Netherlands)		15		12.5		14.3

																																				0285: Academisch Ziekenhuis Groningen (Netherlands)		16		0		28.6

																																				0286: Rikshospitalet, Oslo (Norway)		8		25		0

																																				0287: Medical Unviersity of Silesia (Poland)		32		12.5		18.8

																																				0288: John Paul II Hospital (Poland)		16		11.1		0

																																				0289: Institute of Cardiology (Poland)		18		0		20

																																				0290: Hospital de Santa Marta (Portugal)		13		0		33.3

																																				0291: Hospital Clinico San Carlos (Spain)		20		12.5		10

																																				0292: Hospital Clinico y Provincial (Spain)		9		0		0

																																				0293: Hospital General Universitario Alicante (Spain)		8		0		0

																																				0294: Hospital Clinico Salamanca (Spain)		16		0		11.1

																																				0296: University Hospital Uppsala (Sweden)		37		10.5		16.7

																																				0297: Sahlgrenska University Hospital (Sweden)		11		0		50

																																				0298: University Hospital of Lund (Sweden)		6		0		50

																																				0299: University Hospital Southampton Wessex Cardiothoracic Centre (United Kingdom)		40		0		0

																																				0300: John Radcliffe Infirmary Oxford (United Kingdom)		42		40.9		10

																																				0301: King's College Hospital London (United Kingdom)		32		13.3		11.8

																																				0302: Glenfield Hospital (United Kingdom)		32		0		17.6

																																				0303: Abbott Northwestern (USA)		4		0		0

																																				0304: Evanston Hospital (USA)		9		0		0

																																				0305: Mayo Clinic (USA)		13		16.7		14.3

																																				0306: Medical City Hospital (USA)		28		23.1		15.4

																																				0308: Universitätsklinikum Campus Kiel (Germany)		16		12.5		37.5

																																				0309: Universitätsklinikum Eppendorf (Germany)		30		30.8		26.7

																																				0310: Ospedale di Mirano (Italy)		6		0		25

																																				0311: Instituto Clinico Humanitas (Italy)		18		25		40

																																				0312: Royal Sussex County Hospital (United Kingdom)		32		0		0

																																				0313: St Thomas & Guys (United Kingdom)		32		0		33.3

																																				0314: London Chest Hospital (United Kingdom)		16		0		25

																																				0315: Florida Hospital Orlando (USA)		5		0		33.3

																																				0317: Oklahoma Foundation for Cardiovascular Research Oklahoma Heart Hospital (USA)		8		33.3		25

																																				0318: Spectrum Health Hospitals Cook Research Department (USA)		23		18.2		9.1

																																				0319: Sentara Norfolk General Hospital Cardiology Consultants (USA)		10		0		25

																																				0322: Washington Hospital Center (USA)		3		0		0

																																				0324: Clinique St Augustin (France)		27		15.4		7.1

																																				0325: Herz- und Diabetes zentrum Nordrhein Westfalen (Germany)		8		0		100

																																				0326: Universitatsklinikum Rudolf Virchow, Franz-Volhard Kinik - Berlin (Germany)		24		16.7		18.2

																																				0327: Western Infirmary (United Kingdom)		41		14.3		10

																																				0434: South Denver Cardiology Assoc. (USA)		1		0		0
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0299: University Hospital Southampton Wessex Cardiothoracic Centre (United Kingdom)

0300: John Radcliffe Infirmary Oxford (United Kingdom)

0301: King's College Hospital London (United Kingdom)

0302: Glenfield Hospital (United Kingdom)

0303: Abbott Northwestern (USA)

0304: Evanston Hospital (USA)

0305: Mayo Clinic (USA)

0306: Medical City Hospital (USA)

0308: Universitätsklinikum Campus Kiel (Germany)

0309: Universitätsklinikum Eppendorf (Germany)

0310: Ospedale di Mirano (Italy)

0311: Instituto Clinico Humanitas (Italy)

0312: Royal Sussex County Hospital (United Kingdom)

0313: St Thomas & Guys (United Kingdom)

0314: London Chest Hospital (United Kingdom)

0315: Florida Hospital Orlando (USA)

0317: Oklahoma Foundation for Cardiovascular Research Oklahoma Heart Hospital (USA)

0318: Spectrum Health Hospitals Cook Research Department (USA)

0319: Sentara Norfolk General Hospital Cardiology Consultants (USA)

0322: Washington Hospital Center (USA)

0324: Clinique St Augustin (France)

0325: Herz- und Diabetes zentrum Nordrhein Westfalen (Germany)

0326: Universitatsklinikum Rudolf Virchow, Franz-Volhard Kinik - Berlin (Germany)

0327: Western Infirmary (United Kingdom)

0434: South Denver Cardiology Assoc. (USA)

CABG MACCE (%)

TAXUS MACCE (%)





Mortalidad quirúrgica Argentina vs 1° mundo











Take Home Message
 Revascularization decisions require integrated risk stratification and 

informed patient and heart team decision based on
• Patient related Factors: Angina frequency; Comorbidities and 

procedure risk; 
• Anatomic Factors: Extent and complexity of disease; severity of 

ischemia; LVEF
• Technical factors: complete revascularization, discard lesions <70%, 

avoid unnecessary DES implantation.
•  FFR guidance, invasive imaging, OCT, and IVUS, although 

randomized data against CABG/OMT are missing.
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Maron D. et al, N Engl J  Med 2020;382:1395-1407

ISCHEMIA Trial: Primary Outcome 
Stable patients with at least moderate ischemia on a stress test: 

N=5,179; Median FU: 3.2 years
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