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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
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-=-=- CABG diabetes

— PCl no diabetes
PCl diabetes

4 5

umber of patients* Years of follow-up Years of follow-up

CABG no diabetes 2877 2677 2267 2529 2457 2179 1992 1508
CABG diabetes 532 498 421 435 420 371 344 278
PCl no diabetes 2018 2725 2281 2556 2493 2215 2031 1606

PCl diabetes 508 475 373 445 421 369 344 258




Survival by Treatment and Left Ventricular Function
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Survival by Treatment and Age Group
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The Effect of Age on Outcomes of Coronary
Artery Bypass Surgery Compared With Balloon
Angioplasty or Bare-Metal Stent Implantation
among Patients With Multivessel Coronary
Disease A Collaborative Analysis of Individual
Patient Data From 10 Randomized Trials

M Flather, JW Rhee, DB Boothroyd, E Boersma, MM Brooks, D Carrié, TC Clayton, N
Danchin, CW Hamm, WA Hueb, SB King, SJ Pocock, AE Rodriguez, P Serruys, U
Sigwart, RH Stables, MA Hlatky

J Am Coll Cardiol 2012;60:2150-7
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Age and Outcomes in Revascularization.
CABG vs PCI (balloon and BMS), data from 10 RCT

Clinical Outcomes by treatment and Tertile of Age
(mean FU 5.9 years)

Age Tertile CABG % (n/N) PCI % (n/N) Unadjusted CABG-to-PCI HR (95% CI)* Adjusted CABG-to-PCI HR (95% CI)

8%

o (316,

122(1.01-1.47) 122(1.00-147)

Death, MI, or revascularization
Youngest 5 (332/1,215) % (589,/1,257) 0.44 (0.38-0.50) 0.23 (0.20-0.28)
Middle ,226) 3% /1,210) 0.40 (0.35-0.46) 0.21(0.18-0.25)
Oldest 33% /1,176) % (615/1,178) 0.47 (0.41-0.53) 0.18 (0.15-0.23)

M Flather et al. J Am Coll Cardiol 2012;60:2150-7
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Age and Outcomes in Revascularization.
CABG vs PCI (balloon and BMS), data from 10 RCT

Rates of death by Treatment Stratified by Tertile of Age
And diabetes status (mean FU 5.9 years)

Diabetes Age Unadjusted CABG-to-PCI Adjusted CABG-to-PCI
Status Tertile CABG % (n/M) PCI % (n/M) HR (95% CI)* HR (95% CI)*

No diabetes Youngest 9% . ) 1.39(1.03-1.87) 1.35(1.00-1.83) 0.053
Middle 3% ( J084) 0.95 (0.75-1.21) 0.97 (0.76-1.22) 0.78

19% 19% 0.89(056-146) 066  0.93(065-155) 0.77

Oldest 28% (70/247) 38% (B9/236) 0.63 (0.46-0.87) 0.005 0.61 (0.44-0.85) 0.003

M Flather et al. J Am Coll Cardiol 2012:60:2150-7



ORIGINAL INVESTIGATIONS

Long-Term Outcome of PCIl Versus
CABG in Insulin and Non-Insulin-Treated

Diabetic Patients
Results From the FREEDOM Trial
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FIGURE = Subgroup Analysis of All-Cause Mortality for the Whole Cohort

PCl CABG PCl 8-yr CABG S-yr Interaction
Subgroup Total N Total N Event Rate Event Rate Unadjusted Hazard Ratio P Value
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Masculino de 67 afos

ANTECEDENTES MEDICACION HABITUAL
-DIABETICO TIPO 2 -ENALAPRIL5 MG C/12HS
-HIPERTENSION ARTERIAL -METFORMINA 1000 MG DIA

CONCURRE A PRUEBA ERGOMETRICA GRADUADA DE CONTROL
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(a) Overall
40
— PCI with extensive stenting
- — PCI without extensive stenting B2.3%
£ 30| — cAaBG
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(d) Overall
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(b)  3VD
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(c) LMCAD
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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 PCl 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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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: Submdxima 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

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




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)

N
[
(=]

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)

©
te)
N

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)

©
A
)

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)

e
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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)

e
[}
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
N|

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
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Percutaneous Revascularization for Ischemic
Left Ventricular Dysfunction

Divaka Perera, M.D., Tim Clayton, M.Sc., Peter D. O’Kane, M.D.,

John P. Greenwood, Ph.D., Roshan Weerackody, Ph.D., Matthew Ryan, Ph.D.,
Holly P. Morgan, M.B., B.Ch., Matthew Dodd, M.Sc., Richard Evans, B.A_,
Ruth Canter, M.Sc., Sophie Arnold, M.Sc., LanaJ. Dixon, Ph.D.,
Richard J. Edwards, Ph.D., Kalpa De Silva, Ph.D., James C. Spratt, M.D.,
Dwayne Conway, M.D., James Cotton, M.D., Margaret McEntegart, Ph.D.,
Amedeo Chiribiri, Ph.D., Pedro Saramago, Ph.D., Anthony Gershlick, M.D.,
Ajay M. Shah, M.D., Andrew L. Clark, M.D., and Mark C. Petrie, M.D.,
for the REVIVED-BCIS2 Investigators™

ABSTRACT

BACKGROUND
Whether revascularization by percutaneous coronary intervention (PCI) can im-
prove event-free survival and left ventricular function in patients with severe ischemic
left ventricular systolic dysfuncrion, as compared with optimal medical therapy
(i.e., individually adjusted pharmacologic and device therapy for heart failure) alone,
is unknown.

METHODS
We randomly assigned patients with a left ventricular ejection fraction of 35% or
less, extensive coronary artery disease amenable to PCI, and demonstrable myocar-
dial viability to a strategy of either PCI plus optimal medical therapy (PCI group) or
optimal medical therapy alone (optimal-medical-therapy group). The primary com-
posite outcome was death from any cause or hospitalization for hearr failure.
Major secondary outcomes were left ventricular ejection fraction at 6 and 12 months
and quality-of-life scores.

RESULTS

A total of 700 patients underwent randomization — 347 were assigned to the PCI
group and 353 to the optimal-medical-therapy group. Over a median of 41 months,
a primary-outcome event occurred in 129 patients (37.2%) in the PCI group and in
134 patients (38.0%) in the optimal-medical-therapy group (hazard ratio, 0.99;
95% confidence interval [CI], 0.78 to 1.27; P=0.96). The left ventricular ejection
fraction was similar in the two groups at 6 months (mean difference, —1.6 percent-
age points; 95% CI, —3.7 to 0.5) and at 12 months (mean difference, 0.9 percentage
points; 95% CI, —1.7 to 3.4). Quality-ofilife scores at 6 and 12 months appeared to
favor the PCI group, burt the difference had diminished at 24 months.

conNcLUSIONS
Among patients with severe ischemic left ventricular sysrolic dysfuncrion who re-
ceived optimal medical therapy, revascularization by PCI did nort resulr in a lower
incidence of death from any cause or hospitalization for heart failure. (Funded by
the Nartional Insrtitute for Health and Care Research Health Technology Assess-
ment Program; REVIVED-BCIS2 ClinicalTrials.gov number, NCT01920048.)

N ENGL) MED NEJM.ORG

PCl: 129 events (in 37.2% of patients)
Optimal medical therapy: 134 events (in 38.0% of patients)

Hazard ratio, 0.99 (95% Cl, 0.78-1.27)
P=0.96

Optimal medical therapy

Cumulative Incidence (%)

Years since Randomization

No. at Risk
PCI 347 295 262 179 130 &0 32 14
Optimal medical therapy 353 299 276 191 142 82 33 10

Figure 1. Primary Outcome of Death from Any Cause or Hospitalization
for Heart Failure.

Shown are Kaplan—Meier estimates of the cumulative incidence of death
from any cause or hospitalization for heart failure in a time-to-first-event
analysis. The overall incidence is based on the total number of events in
each group in the intention-to-treat population over the entire follow-up
period. PCl denotes percutaneous coronary intervention.




Table 2. Primary and Secondary Outcomes.

Outcome

Primary outcome

Death from any cause or hospitalization for
heart failure — no. (26) 7

Secondary outcomesi
Components of the primary outcome

Death from any cause

Death from cardiovascular causes — no. (%6)9

Acute myocardial infarction — no. (%)
Periprocedural — no. (%6)**
Spontaneous — no. (26)**

Sudden death — no. (26)**

Unplanned revascularization — no. (%6) 1%
PCl — no. (%6)§§

CABG — no. (%6)1§

Major bleeding — no. (%6)
At 1 yr
At 2 yr

PCI
(N=347)

129 (37.2)

110 (31.7)

76 (21.9)
37 (10.7)
14 (37.8)
18 (48.7)
5 (13.5)
10 (2.9)
9 (90.0)
1 (10.0)

10/319 (3.1)
10/292 (3.4)

Optimal Medical
Therapy
(N=353)

134 (38.0)

115 (32.6)

88 (24.9)
38 (10.8)
0
33 (86.8)
5 (13.2)
37 (10.5)
29 (78.4)
8 (21.6)

2/316 (0.6)
7/290 (2.4)

Treatment Effect
(95% CI)*

0.99 (0.78-1.27)

0.98 (0.75-1.27)
0.97 (0.66-1.43)
0.88 (0.65-1.20)
1.01 (0.64-1.60)

0.27 (0.13-0.53)

4.95 (1.09-22.43)
1.42 (0.55-3.68)




Table S14: Acute Myocardial Infarction and Unplanned
Revascularisation

PCI oMT Hazard ratio
(n=347) (n=353) (95% C1)
Acute Myocardial Infarction 37(10.7) 38(10.8) 1.01 (0.64 to 1.60)
Peri-procedural M| 14 (37.8 0(0
Spontaneous MI 18 (48.7) 33 (86.8)
~ sudden death 5(13.0) Y
Unplanned revascularisation 10(2.9) 37 (10.5) 0.27(0.13t0 0.53)
CABG 1(10.0) 8(21.6)
PC 9(90.0) 29 (78.4)




Circulation: Cardiovascular Interventions

Radial access recommended as first

fine.
\J
FFR or iFR in intermediate lesions.
Defer PCI if FFR >0.80 or iFR >0.89.
Pre-PCI OCT or [VUS recommended,
/ especially in UPLM or pLAD.*

Rotational or orbital 1 1 ™ .
atherectomy canbe used  New-generation DES or CTO should be Provisionalstaning
by experienced operators  drug-coated scaffolds reetedbyexpert  Pefered o blfyrca'hons.
fextensive calcficaions  prefered in allscenarios,  dedicated operators, 1 2t echnique: DK-

crush preferred.

e N

Optimize stent implantation using the
ULTIMATE criteria.™*
Post-PCI FFR or iR encouraged

Figure 2. State-of-the-art percutaneous coronary intervention (PCI) for the STICH3C trial (Canadian CABG or PCl in Patients
With Ischemic Cardiomyopathy).

Proposed funding

Apr1,2022- March 1, 2029
Site opening

Apiil1,2022 - October 1, 2023
Enrollment

February 1,2023 - December 1, 2025

Follow-up
May 1, 2023 - March 1, 2029

202 223 204 (2025 202 202 028 2029 [2030

75% enrollment completed Primary outcome
consider sample size reporting
adjustment

Figure 3, Timeline of the STICH3C trial (Canadian CABG or PCl in Patients With Ischemic Cardiomyopathy).
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Circulation: Cardiovascular Interventions International STICH 3.0 Consortium
STICH3C is an international trial funded by the Canadian

ORIGINAL ARTICLE Institutes of Health Research that will be subsequently embed-

, ded in an international collaborative of independently funded
STICH3C: Rationale and StUdy Protocol yet harmonized randomized trials in similar patient populations
E e on NS e Bt ot 0 S i R M P (the International STICH 3.0 Consortium, NCT05761067).
el e e e R The trial investigators of the STICH3C trial and of the other

independently funded trials from other countries have agreed
BACKGROUND: Coronary artery bypass grafting (CABG) is the recommended mode of revascularization in patients with ischemic

left ventricular dysfunction (ILVSD) and multivessel disease. However, contemporary percutaneous coronary intervention ‘to p00| |nd|V|dua| pahe n‘t da‘ta from 'the Comp|e‘ted S‘tud|es to
(PCI) outcomes have improved with the integration of novel technologies and refinement of revascularization strategies,

and PCl s often used in clinical practice in this population. There is a lack of evidence from randomized trials comparing address Whe‘ther CABG |S Superlor -to PC| m -terms Of mor-ta“ty

contemporary state-of-the-art PCl versus CABG for the treatment of iLVSD and multivessel disease. This was the impetus
for the STICH3C trial (Canadian CABG or PCl in Patients With Ischemic Cardiomyopathy), described here. (F‘G ure S 1 ) TO da.te .there are funded .trlals COI’ﬂDarIﬂ{] PC| and

LONCLUSIONS: STICHoC vill drect nform pafient, clnioans, and nteatonal pracis quidelnes about the eficacy and
satefy of CABG versus PClin patients with VD) he results il provice noveland broad evidence, incluing cliica events
healh status, and economic assessments, o quide care for pafients wih ILVSD) and severe coronary artery dsease
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Reflexiones Finales

# Desde los primeros estudios aleatorizados entre PCly CABG, la
Diabetes fue un factor asociado con mayor mortalidad global cuando los
pacientes eran tratados con PCI, hecho que no se modifico con la
introduccion de DES.

# La incidencia de CVA, se observo significativamente mayor con CABG.
# Sin embargo el mayor studio randomizado comparativo entre PCIl y
CABG,FREEDOM, no se observaron diferencias significativas en
mortalidad cardiaca entre ambos procedimientos (p=0.09)

# Existen grandes diferencias geograficas en el resultado con CABG que se
mantuvieron en los ultimos 30 anos.

# No todos los pacientes diabeticos son iguales y existen notables
diferencias en la angiografia coronaria entre ellos.



Reflexiones Finales (cont.)

# Los pacientes con deterioro moderado de la FVI (FE<40%) representan el 17.2% de los
pacientes incluidos en el metaanalisis de los 10 RCT publicado por Hlatky en Lancet 2009
(1166/6740).

# La sobrevida a 5.9 anos fue similar con PCl y CABG (p=0.87).

# El estudio contemporaneo REVIVED BCIS2 entre DES y OMT en pacientes con FVI<35%
mostro un trend a 3.6 anos de menor mortalidad cardiaca con PCI (p=0.12).

# En este studio la incidencia de infarto espontaneo fue significativamente menor con PCI
(p<0.03).

# Existen “ongoing” trials comparativos entre PCl y CABG como el estudio Sueco(NCT
5329285) y el STICH3 de Canada(NCT05761067) que demostraran el rol de ambas
estrategias en pacientes con deterioro moderado o severo de la FVI.

# En el momento actual NO existen datos aleatorizados que avalen una u otra estrategia en
este tipo de pacientes.
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