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Coronary artery bypass surgery compared with percutaneous
coronary interventions for multivessel disease: a collaborative
analysis of individual pati ten randomised trials

Overall Survival by
Randomized
Treatment




Total mortality* (n/N) S-year mortality (%)t Hazard ratio (95% CI)* p valuet
CABG PCl CABG PCl

Age <55 years 107/1063 88/1122 5-5% 5-0% 1.25 (0-94-1-66)
Age 55-64 years 201/1477 220/1456 8-0% 9-4% 0-90 (0-75-1-09)
Age >65 years 267/1347 319/1341 11-0% 14-7% 0-82 (0-70-0-97)

Women 162/909 164/922 9-6% 12.0% 1-02 (0-82-1-27)
Men 413/2980  464/3001  8-0% 9-4% 0-88 (0-77-1-00)

No diabetes 432/3263 448/3298 7-6% 8-1% 0-98 (0-86-1-12)
Diabetes 143/615 179/618 12-3% 20-0% 0-70 (0-56-0-87)

Not smoking 393/2558  440/2526 7:9% 9-5% 0-87 (0-76-1-00)
Smoking 158/816  149/849  10-4% 10-9% 111 (0-89-1-39)

No hypertension 268/2128 299/2167 7-1% 87% 0-90 (0-76-1-06)
Hypertension 306/1750 329/1753 9-9% 11.5% 0-93 (0-79-1-08)

Normal cholesterol 236/1599  273/1588 9-0% 11-0% 0-84 (0-71-1-00)
Hypercholesterolaemia 221/1667 24711719 8-4% 9-8% 0-93(0-77-1-11)
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No PVD 374/2841 408/2872 8-1% 9.1% 0-92 (0-80-1-06)
PVD 91/334  110/331  15.0% 22:1% 078 (0-59-1-03)

Stable symptoms 205/1840 256/1900  8.2% 10-2% 0-83 (0-69-0-99)
Unstable symptoms 262/1347  266/1306 9-6% 11-1% 0-95 (0-80-1-12)
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No previous Ml 263/2123 286/2132 7-4% 9-3% 0-92 (0-78-1-09)
Previous Ml 308/1742 334/1764 9-5% 10-8% 0-91 (0-78-1-07)
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No heart failure 513/3756 566/3800 7-5% 9-2% 0-91 (0-80-1-02)
Heart failure 59/126 58/119 30-1% 32-1% 1-01 (0-70-1-46)
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Normal LV function 375/2789 298/2791 7-6% 9-1% 0-92 (0-80-1-06)
Abnormal LV function 126/551 151/615 12-4% 14-4% 0-93 (0-73-1-18)
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Less than three diseased vessels 325/2386 371/2523 77% 8-8% -91 (0-78-1-06)
Three-vessel disease 24811477 253/1376 9-5% 12-1% -91 (0-77-1-09)
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00

No proximal LAD 278/1567 310/1636 8-2% 10-2% 0-92 (0-79-1-09)
Proximal LAD 249/1707 268/1684  8-8% 10-5% 0-90 (0-75-1-07)

o
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Balloon angioplasty trials 436/2356  481/2405 8-5% 10-9% 0-91(0-80-1-03)
Bare-metal stent trials§ 139/1533 147/1518 8-2% 8-6% 0-94 (0-74-1-18)
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Figure 2: Subgroup analyses for mortality after treatment with coronary artery bypass graft or percutaneous coronary intervention




Major Results of PCI vs CABG Trials in MVD
(10 RCT no DES era)

 #ARTS: Equipoise PClI &CABG
 # BARI: Negative to PCI
 # CABRI: Equipoise PCI & CABG
« #EAST: Equipoise PCI & CABG
 #ERACI II: Equipoise PClI & CABG
 # GABI: Equipoise PCI & CABG
 #MASS II: Equipoise PCI/CABG
 #: RITA : Equipoise PCI/CABG
e #S0S: Negative to PCI.

» #Toulusse: Equipoise PCI/CABG
< tct2o1s




RCTs PClvs CABG

1977

Andreas Gruentzig

First Coronary Angioplasty

1964

1964
V. Kolessov
1968

Rene Favaloro
First CABG

1986

BALLOON ANGIOPLASTY VS CABG

1993
ERACI
n=127

199
RITA

W

Coronary Stents

1994
EAST

n=392

1994

GABI
n=359

1995
MASS
n=214

1995

GABRI

1997
FMS
n=152

1996
BARI

—n=1829

2000
SIMA
n=123

DES VS CABG

2012
2010 FREEDOM
CARDIA n=1900
n=510
2016
Iy
‘ 200 ‘\‘ NOBLE
PREGDMBAT n=1184
600
L
v 2015 2021 FAME 3
\ EST n=1500
4 n=8
2011
—
LEIFZIG
LM EXCEL
n=301 Nn=2600
|

2001
ERACI I
n=3450

ARTS
n=1205

#2001 N

&001
A EOME
n=4g4

2002
SOs
n=968

BMS VS CABG

Rodriguez A E. et al. Future Cardiology 2020



THE LANCET

< tct2o1s

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

Mortality after coronary artery bypass grafting versus @ ()]
percutaneous coronary intervention with stenting for
coronary artery disease: a pooled analysis of individual

patient data

Stuart | Head, Milan Milojevic, Joost Daemen, Jung-Min Ahn, Eric Boersma, Evald H Christiansen, Michael | Domanski, Michael E Farkouh,
Marcus Flather, Valentin Fuster, Mark A Hlatky, Niels R Holm, Whady A Hueb, Masoor Kamalesh, Young-Hak Kim, Timo Mdkikallio,
Friedrich W Mohr, Grigorios Papageorgiou, Seung-Jung Park, Alfredo E Rodriguez, Joseph F Sabik 3rd, Rodney H Stables, Gregg W Stone,
Patrick W Serruys, Arie Pieter Kappetein

Summary
Background Numerous randomised trials have compared coronary artery bypass grafting (CABG) with percutaneous  pubiished oniine
coronary intervention (PCI) for patients with coronary artery disease. However, no studies have been powered to February 22,2013

. . . . . http://d.doi.org/10.1016/
detect a difference in mortality between the revascularisation strategies. S0140-6736(18)30423.9
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CITZ018  Mortality Benefit with CABG over PCI with Stents

PCI-OM
CABG-DM
PCI-Non DM
CABG-Non DM

> P<0.001
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Follow-up (Years)

0 CABG (DM) 2171 1786 1325

0 CABG (Lm) PCI (DM) 2215 1856 1376

PCI (LM) CABG (Non-DM) 3594 3208 2436

Number at risk CABG (MVD) PCI(Non-DM) 3538 3245 2477
CABG 5765 PCI (MVD) 3155

PCI 5763 oo

SJ Head et al, Lancet 2018 Cooperation
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Major Results of DES vs CABG Trials

(MVD and LMCA)

 #VA-CARDIA: Negative to PCI

« #FREEDOM: Negative to PCI
 #SYNTAX: Negative to PCI

« #PRE-COMBAT: Equipoise PCl & CABG
 #BEST: Negative to PCI

e # NOBLE: Negative to PCI

 #EXCEL: Negative to PCI

« #FAME 3: Negative to PCI
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CBS 2020

Total
occlusion

Tortuosity

Number of
diseased segments

Diffuse
disease

Thrombus

SYNTAX score
(11 measures of
lesion complexity)

Heavy
calcification

The SYNTAX lesion score is calculated
by grading 11 types of lesions by
answering sequential interactive

guestions

Trifurcation

YES: Non Guided.

-Intermediate (50 to 69%) or
Severe Stenosis (= 70%) with
RD = 1.5 mm)

Bifurcation

Aorto
ostial

Dominance

* Goal: Complete
Revascularization

(BS200
Sianos G, et al. Eurolntervention. 2005 Aug;1(2):219-27.
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Table 1. Completeness of revascularization in randomized clinical trials.

Trials CABG patients (n) PCl patients (n) CABG complete PCl complete p-value
revascularization revascularization

EAST 194 198 99% 75% 0.002
ARTS 605 600 84.1% 70.5% 0.001
ERACI 64 63 88% 51% 0.001
CABRI 513 541 82% 59% 0.001
RITA 501 510 97% 81% 0.003
MASS 11 203 205 74% 41% 0.001
SYNTAX 897 903 63% 57% 0.005
ERACI Il 225 225 §5°’ e Q% 0.002
BEST 442 438 72% 51% ¢ <20.001
NOBLE 564 592 95% 92% ) 0.53
EXCEL 957 948 p/a n/a ¢ n/a
PRECOMBAT 300 300 70.3#:~ o == * 68.3% 0.60

CABG: Coronary artery bypass graft; PCI: Percutaneous coronary intervention.
Data taken from [4,5,7-11].

Rodriguez A E. et al. Future Cardiology 2020
N \ ) .
< tct2017 e




L_ate Adverse Events in DES Era

Spontaneous Ml incidence in RCT

p =0.007 9.80 [mcaBc mpcl |
p = 0.0002

p = 0.003

7.60

Meta-analyses SYNTAX
(2008)
(%0)
Figure 5. Spontaneous myocardial infarction incidence in randomized controlled trials and a meta-analysis.

CABG: Coronary artery bypass graft; Ml: Myocardial infarction; PCl: Percutaneous coronary intervention; RCT:
Randomized clinical trial.
Data taken from [7-10,16,19,20].

Rodriguez A E. et al. Future Cardiology 2020
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Percutaneous vs. surgical revascularization for patients with unprotected left main

CONCLUSIONS

Qver a 5-years follow up, no significant differences in all-cause death emerged
between percutaneous and surgical revascularization in patients with ULM disease.
Nevertheless, CABG was associated with a lower risk of major adverse cardiovascular

events, In particular revascularization and myocardial infarction.

T
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D’ascenzo F et al ,Eur Heart J Qual Care Clin Outcomes. 2021 Sep 16;7(5)




Lancet 2019 DES 2 vs BMS
(26616 pts -20 RCT)

DES2 vs BMS 5 years FU
All cause of death:

9.8% vs 10.4% p=0.400
Cardiac death:

4.6% vs 4.9% p=0.116

TVR, TVR-MI and definite ST
lower with DES

Drug-eluting Bare-metal Hazard ratio p value T

stents stents (95% CI)

(n=14 070) (n=12546)
Longest available follow-up
Cardiac death or MI 1371 (14-5%) 1472 (167%)  0-84(0-78-0-90)  <0-001 0-003
All-cause death 1031 (11-0%) 996 (12-0%) 0-96 (0-88-1-05) 0-358 0-004
Cardiac death 494 (4-8%) 503 (5:8%) 0-89 (0-78-1-01) 0-075 0-003
MI 1020 (11-7%) 1124 (13-6%)  0.79 (0-71-0-88) <0.001 0-070
Target-vessel revascularisation 920 (9-6%) 1448 (15-0%) 0-55 (0-50-0-60) <0-001 0-003
Definite stent thrombosis 125 (1-2%) 173 (1-7%) 0-63 (0-50-0-80) <0-001 0-008
5 years of follow-up
Cardiac death or Ml 1345 (12-5%) 1446 (142%)  0-83 (0-78-0-90)  <0-001 0-003
All-cause death 1013 (9-8%) 974 (10:4%) 0-95 (0-88-1-05) 0-400 0-004
Cardiac death 490 (4-6%) 492 (4-9%) 0-90 (0-79-1-03) 0-116 0-003
M 994 (9-6%) 1099 (11-0%) 0-78 (0-72-0-88) <0-001 0-056
Target-vessel revascularisation 904 (8-4%) 1436 (13-4%) 0-54 (0-50-0-59) <0-001 0-003
Definite stent thrombosis 123 (1-1%) 171 (1-6%) 0-63 (0-50-0-80) <0-001 0-008
1-year follow-up
Cardiac death or Ml 829 (6-0%) 989 (8-0%) 0-74 (0-67-0-81) <0-001 0-003
All-cause death 499 (3-5%) 495 (4-0%) 0-94 (0-81-1-04) 0-197 0-003
Cardiac death 301 (2-2%) 331 (2:7%) 0-82 (0-70-0-96) 0-016 0-003
MI 591 (4-3%) 746 (6-0%) 0-69 (0-62-0-78)  <0-001 0-070
Target-vessel revascularisation 547 (4-0%) 1073 (8-8%) 0-43 (0-39-0-48) <0-001 0-015
Definite stent thrombosis 83 (0-6%) 137 (1-1%) 0-52 (0-40-0-69) <0-001 0-008

Ml=myocardial infarction.

#Piccolo R, Valgimigli M,Rodriguez AE et al Lancet June 2019,.

# Piccolo R, Valgimigli M, Rodriguez AE et al J Am Am Heart Assoc

October 2021.



DES 2vs BMS RCT

Piccolo et a New-Generation DES for PCl in LAD/LM Arter
S-years follow-up
Cardiac death or MI A B
LAD/M 698(1263) 784(1503) - 076 (0.68t0 0.85) <0001 0037 Al-cause death in LADAM patients Al-cause death in no-LADALM patents
No-LAD/LM 63(1216)  619(1299) E N 0920082t0104 0184 207 HR 086, 95%CI 0.76-0.97 27 HR1.12, 95%C10.98-1.28
P=0013 P=0.086
All-cause death 1 1
LAD/LM S05(973)  540(1143) E'S 085(075t0097) 0012 0003 154 51
No-LAD/LM 8077 4722 s » 11401000130 0059
Cardiac death |
LAD/LM WK W59 - 083(070t00%9) 0039 Q115 £ 104 2 101
No-LAD/LM 9142)  19%425) — 105(0865t0128) 0636
Myocardial infarction
LAD/LM 5161972)  591(11.71) B 074(065t0085) <0001 016 51 51
No-LAD/LM 670938 482(1027) & 087(076t0100) 0056
™R
LADAM e’ T30 + 05304710059 0001  04M 01 ‘ . 0y
A 10 6708 acs 06N - 0 1 2 3 4 B 0 1 2 3 ¢ 5
No-LAD/LM 91774 607(1204) B 055(048t0062)  <0.001 Yours o
Definite stent thrombosis o =
L X~ N o % m ws L 1 24 o IS S m 04
LADAM 720115 1020192 —E— 061104410084 0002 0841 oS ™% “n “ ™o B ne oS 4613 ] war e o "
No-LAD/LM 809 660127 —a— 062(042t0091 0014 |

#Piccolo R, Valgimigli M,Rodriguez AE et al Lancet June 2019,.
# Piccolo R, Valgimigli M, Rodriguez AE et al J Am Am Heart Assoc

October 2021.
& tct20o1s 0 Sardiovescular
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Comparison of SYNTAX score strata effects of
percutaneous and surgical revascularization trials: A
meta-analysis

Comparison of between-strata effects of percutaneous and surgical revascularization
trials: a meta-analysis focusing on angiographic score groups

METHODS - e
Systematic review and pairwise meta-analysis: %@:hwmﬂmm
6 ran@omfzeqrr{iais (3269 pa!fenrs) of PCf' vs CABG reporting oufcomes %h E%%:um
e
CONCLUSIONS i B B
We found no association between the SYNTAX score and o —
the outcome of the trials comparing PCI and CABG. Our o T o2 7 e i
findings have implications for clinical practice. as well as - =
future guidelines and the design of trials comparing PCI ij*iﬁmm%.o.p.ﬁ x> EEE
and CABG. The use of the SYNTAX score as the primary e i o T e S

approach to stratify patients with coronary artery disease R e e
- - . . - Study Ratio IRA  ss%Cl
and to identify the most appropriate revascularization I v Low STWTAX Score e e
PRECOMBAT 210 [0.95; 9.84]
method in the individual patient is not supported by the cur- S ki

efiects model
naity: F - 20%, ©* - 00450, Fm 24
High ws Low SYNTAX Scora

rent evidence.

EXCEL 282 [1.06; 7.00]
PHRECOMBAT 0.47 |0.08: 2.66)
FREEDOM o84 [0.38; 1.08]
SYNTAX = 0.96 [0.60; 1.53]
Random effects model 0.8 [0.54; 1.77]
FESFT T WS SUASSOSLSASOSSILSAtIs AT O\ MR e S R RS s sy U N ST ORISR oS e ot renemy m,,,;y_.f.'-:m;_omygp e e !
High vs Intermediate 5° AX Score
CEL —— 128 [0.51; 3.13]
FREEDOM T m 043 oo 0o
CABG, coronary artery bypass grafting; Cl, confidence interval; IRR, incidence rate ratios; . tiocts mat - St
MACCE, major adverse cardiac and cerebrovascular events; PCI, percutaneous coronary intervention; Hatemaganafy: .- gak. of - 0.2280. .03
j N . Random sfiscts madsd -+ 0.8 [0.73; 1.33]
SYNTAX, Synergy Between Percutaneous Coronary Intervention With TAXUS and Cardiac Surgery. Hoeogunaiy -5k o042 Poon T 0oy o
Tast ior subgroup diffarcncas: g3 - 5 95, Ity 1n



NOBLE
Results

SYNTAX score subgroups

bgroup MACCE SYNTAX score 23-32 subgroup MACCE SYNTAX score + 33 subgroup MACCE

PCI CABG PCI ? CABG PCI

")
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re)
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o
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0
o

5

0 2 3
analysis time (years)
Mumber Number at risk
PCI 249 181 129
CABG 124 CABG 220 152 113

HR 188 (1-23—2:89); p=0-0031 HR 116 (0-76—1-78); p=0-48 HR 141 (0-62—3-20); p=0-41

SYNTAX score assessed by independent corelab

%9 tct2o16



Variables Anatdomicas

Aorto- Ne de
ostial segmentos
enfermos

Oclusion
total

Enfermedad
difusa

Tortuosidad Bifurcacion

Dominancia Reestenosis
intrastent

Calcificacion Longitud

Score Syntax

Revascularizacion “no guiada”,
considera:

-Lesiones intermedias(50-69%)

-Lesiones severas en vasos con
diametro <2 mm

VERSUS

Score Syntax modificado por
ERACI

Revascularizacion “guiada”,
considera:

-Estenosis severa (= 70%) con
diametro > 2.0 mm)



Score SYNTAX Score = 32
(White and Red Arrows) 4 DES
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Modified by ERACI IV SYNTAX Score =15

(Red Arrows) 2 DES



Score SYNTAX Score = 32 Modified by ERACI IV SYNTAX Score =15
(White and Red Arrows) 4 DES (Red Arrows) 2DES
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Score SYNTAX Score = 32 Modified by ERACI IV SYNTAX Score =15 Residual SYNTAX score =7
(White and Red Arrows) 4 DES (Red Arrows) 2DES Residual ERACI Score =0
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NOT ONLY SYNTAX re-categorization...
We CHANGE Profile Risk allowing more
patients to be candidates for PCI

LESS Contrast Dye

LESS DES Deployment

We are more Cost / Effective

We MAY IMPROVE Long term FU Results

Modified by ERACI IV SYNTAX Score =15
(Red Arrows) 2DES Residual ERACI Score =0

Score SYNTAX Score =32

(White and Red Arrows) 4 DES

v T T SRS eSS

Residual SYNTAX score =7
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Figure 3 Five-year clinical outcomes comparing the SYNTAX Il study vs. the equipoise-derived SYNTAX | percutaneous coronary intervention
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Hombre de 59 anos

ANTECEDENTES:
* Hipertensién Arterial
* Imagenes compatibles con lesiones isquémicas en RMN
cerebral 2018
* Colecistectomia
MEDICACION HABITUAL:
* Rosuvastatina 20 mg/dia
* Aspirina 100 mg/dia
* Nebivolol 5 mg/dia
* Candesartan 16 mg/dia
* Hidroclorotiazida 12,5 mg/dia
ENFERMEDAD ACTUAL:
Paciente asintomatico para angor o disnea ingresa de forma
programada por presentar en estudio de perfusidon miocardica:
* Ergometria: Submdaxima 93% de FCMT, ITT 27000, INFRA ST 1
mm V4 - V6.
* Spect: Hipoperfusién anterolateral (basal y medial) e
inferolateral (basal y medial). Reversibles en reposo
ISQUEMIA MODERADA EN TERRITORIO DE CIRCUNFLEJA
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CINCECORONARIOGRAFIA




CINCECORONARIOGRAFIA

Score SYNTAX =35
(Flechas rojas y blancas) 7 DES

score SYNTAX modificado por ERACI =
18
(Flechas rojas) 2 DES




CINCECORONARIOGRAFIA

ATC + 1 DES a CD proximal y 1 DES de TCl a DA




CINCECORONARIOGRAFIA

Score Syntax residual = 18
Score SYNTAX reisudal modificado por ERACI =0




stratiied |:iccording to diabetes status and trial
site. The major inclusion criterion was the pres-
ence of three-vessel coronary artery disease, de-
fined as at least 50% diameter stenosis as as-
sessed by visual estimation in each of the three
major epicardial vessels or major side branches
but not ivolving the left main coronary artery;
the stenosis also needed to be amenable to re-
vascularization by means of either PCI or CABG,
as determined by the heart team at the trial site.

Procedural details for both groups are pr
vided in Table 2. In the FFR-guided PCI grou
the mean number of lesions per patient was 4.
the mean number of drug-eluting stents ir
planted per patient was 3.7, and the medi:
stented length was 80 mm. FER was measur
In 82% of lesions. The most common reaso
for not measuring FER were subtotally or cor
pletely occluded vessels. The mean FER was 0.7

ABSTRACT




Overall

B

40
— PCI with extensive stenting
- — PCI without extensive stenting B2.3%
£ 30| — caBG
= 26.2%
= 23.8%
5 20
a
3
g8 10
< Log-rank p = 0.020
(1] ; T x T T T T T T r
o 1 3 5 b g 10
Years since randomization
Patient number at risk
—— 308 295 282 254 226 187
— 585 560 535 497 455 400
— 865 829 797 744 €84 619
(d) Overall
40
— PCI with small stents
g - : Z(zIB\Aéllh large stents ko.o%
) 25.9%
E R3.8%
5 4
2 20
8
s
3 10
< Log-rank p = 0.018
1] T T v T T T v T T v
o 1 3 5 7 10
Years since randomization
Patient number at risk
— 425 401 377 350 314 265
— 468 454 440 401 367 322
—— 865 829 797 744 684 619
FIGURE 2

(b)  3VD
40
— PCI with extensive stenting
o — PCI without extensive stenting 33.0%
£30| — caBG
£ 25.9%
£ o
g 20 1 20.5%
@
@
3
3 10
< Log-rank p = 0.001
0o T r T T T T x T T T
o 1 3 5 7 10
Years since randomization
Patient number at risk
— 231 220 208 189 168 139
— 310 296 282 267 243 213
— 523 502 486 463 433 396
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Kaplan—Meier curves for all-cause mortality at 10 years. (a—c) Mortality rates in patients with extensive stenting PCI, not-extensive

stenting PCIl and CABG. (a) The overall cohort. (b) Three-vessel disease (3VD) cohort. (c) Left main coronary artery disease (LM CAD) cohort. (d—f)
Mortality rates in patients with small stenting PCI, large stenting PCl and CABG. (d) The overall cohort. (e) 3VD cohort. (f) LMCAD cohort. CABG,
coronary artery bypass grafting surgery; PCI, percutaneous coronary intervention
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