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Why The Late Benefit of CABG is Evident Over Time
THREE KEY ISSUES TO CONSIDER FOR All DATA

(i) Are RCT patients typical of routine practice (ie CAD severity) ?
No: usually highly selected with less severe coronary artery disease

(ii) Duration of follow-up ?
Must be a minimum of 5 years (ideally 10 years as in the ART)

(iii) Use of Guideline Directed Medical Therapy (6DMT) ?
Always substantially inferior in CABG vs PCI patients



Mortality after coronary artery bypass grafting versus
percutaneous coronary intervention with stenting for

coronary artery disease: a pooled analysis of individual
patientdata IN HIGHLY SELECTED PATIENTS !!

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 Makikallio,
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 [ I A NC ET 20 1 8]
Summary

Background Numerous randomised trials have compared coronary artery bypass grafting (CABG) with percutaneous
coronary intervention (PCI) for patients with coronary artery disease. However, no studies have been powered to
detect a difference in mortality between the revascularisation strategies.

Methods We did a systematic review up to July 19, 2017, to identify randomised clinical trials comparing CABG
with PCI using stents. Eligible studies included patients with multivessel or left main coronary artery disease who
did not present with acute myocardial infarction, did PCI with stents (bare-metal or drug-eluting), and had more
than 1 year of follow-up for all-cause mortality. In a collaborative, pooled analysis of individual patient data from
the identified trials, we estimated all-cause mortality up to 5 years using Kaplan-Meier analyses and compared PCI
with CABG using a random-effects Cox proportional-hazards model stratified by trial. Consistency of treatment
effect was explored in subgroup analyses, with subgroups defined according to baseline clinical and anatomical
characteristics.

Findings We included 11 randomised trials involving 11518 patients selected by heart teams who were assigned to PCI
(n=5753) or to CABG (n=5765). 976 patients died over a mean follow-up of 3-8 years (SD 1-4). Mean Synergy between
PCI with Taxus and Cardiac Surgery (SYNTAX) score was 26-0 (SD 9-5), with 1798 (22-1%) of 8138 patients having a
SYNTAX score of 33 or higher. 5 year all-cause mortality was 11-2% after PCI and 9-2% after CABG (hazard ratio
[HR] 1-20, 95% CI 1-06-1-37; p=0-0038). 5 year all-cause mortality was significantly different between the
interventions in patients with multivessel disease (11-5% after PCI vs 8-9% after CABG; HR 1-28, 95% CI 1-09-1-49;
p=0-0019), including in those with diabetes (15-5% vs 10-0%; 1-48, 1-19-1-84; p=0-0004), but not in those without
diabetes (8-7% vs 8-0%; 1-08, 0-86-1-36; p=0-49). SYNTAX score had a significant effect on the difference between
the interventions in multivessel disease. 5 year all-cause mortality was similar between the interventions in patients
with left main disease (10-7% after PCI vs 10-5% after CABG; 1-07, 0-87-1-33; p=0-52), regardless of diabetes status
and SYNTAX score.

Interpretation CABG had a mortality benefit over PCI in patients with multivessel disease, particularly those with
diabetes and higher coronary complexity. No benefit for CABG over PCI was seen in patients with left main disease.
Longer follow-up is needed to better define mortality differences between the revascularisation strategies.
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Check for
updates

Compliance With Guideline-Directed
Medical Therapy in Contemporary
Coronary Revascularization Trials
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RESULTS From a total of 439 references, 5 trials were included based on our inclusion and exclusion criteria. Overall,
compliance with GDMT1 was low and decreased over time from 67% at 1 year to 53% at 5 years. Compliance with GDMT2
was even lower and decreased from 40% at 1 year to 38% at 5 years. Compliance with both GDMT1 and GDMT2 was
higher in PCl than in CABG at all time points. Meta-regression suggested an association between lower use of GDMT1 and
adverse clinical outcomes in PCl versus CABG at 5 years.

CONCLUSIONS Compliance with GDMT in contemporary clinical trials remains suboptimal and is significantly lower
after CABG than after PCI, which may influence the comparison of clinical trial endpoints between those study groups.

(J Am Coll Cardiol 2018;71:591-602) © 2018 by the American College of Cardiology Foundation.

ART: GDMT 70-90% at 10 years !




Survival benefit of CABG increases with time (< 5 yrs follow-up is ‘interim’ analyses)
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Long-Term Mortality After Coronary
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Long-Term Survival Following Multivessel
Revascularization in Patients wWith
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FIGURE 3 Subgroup Analysis of All-Cause Mortality for the Whole Cohort
FIGURE 2 Kaplan-Meier Estimates of Survival in the 2 Treatment Groups PCI CABG  PCI8yr CABG 8-yr Interaction
Subgroup TotalN TotalN EventRate Event Rate Unadjusted Hazard Ratio p Value
Overall 953 947 243 18.3 | |
Extended follow-up 071
A Yes 478 465 237 18.7 H—
No 475 482 325 121 e
Age at randomization 0.001
1 00 T <633 473 477 21.4 9.4 S — |
e >63.3 480 470 27.0 27.3 I S——
ST e - Ever Smoked 0.01
90 + = T Ve 507 529 307 19.4 e
e e e — — - — No 446 418 17.5 17.0 e & S |
e S 0.26
80 = e!\jlale 698 658 233 15.8 T |
—-— Female 255 289 26.6 241 | S s —
()
R 0.99
2 70 T i/flehite 726 726 246 19.0 e
E Black 60 59 24.3 14.2 I |
=] 60 . Hispanic 0.31
wn Ye 326 330 234 19.7 e
Y Neo5 627 617 25.4 17.9 e
g 50 . . Region v 0.02
= Unadjusted HR (95% Cl): 1.36 (1.07 to 1.74) TR A & B I Be |y =
S 40 A p = 0.01 by log-rank test SYNTAX o
i+ <22 329 340 239 176 | S e |
Ka) 23-32 438 406 23.8 14.8 | —————E——
[=) 30 _ =33 182 192 24.2 26.9 | | |
= LVEF 0.33
o <40 21 n 55.6 20.0 k
20 - =240 620 639 19.9 16.4 1
Disease type 0.93
2-vessel disease 168 146 19.9 1.9 ; |
‘IO - 3-vessel disease 780 793 24.7 19.7 -
LAD involvement 0.43
Yes 862 875 234 18.6 —=—
0 I I I I I I I . No 87 64 282 15.2 '
Hi f k 0.57
0 1 2 3 4 5 6 7 8 Ty e aea s
No 916 919 238 18.1 e
Time From Randomization to Death, Years Remalinufficiensy ‘ ‘ 0ss
es ! !
No 880 891 22.0 16.2 ' e i
PCI ----CABG Use of insuli 0.64
i/eeg freen 322 293 336 28.2 | E—
No 630 654 19.9 14.0 e
Number of patients at risk Glycated hemoglobin 020
<7 323 307 18.7 19.4 Pt
PCI 953 897 845 745 611 460 333 260 206 7 Booses e =--
CABG 947 854 807 721 589 445 313 252 191 0% ! 5 e
PCI Better CABG Better

‘CONCLUSIONS In patients with DM and MVD, coronary revascularization with CABG
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Everolimus-Eluting Stents or Bypass Surge:| |LM: SYNTAX <33

for Left Main Coronary Artery Disease 1903 RCT patients
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vV - Primary Endpoint
Landmark Analysis (post hoc)
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Percutaneous coronary angioplasty versus coronary artery
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stenosis (NOBLE): a prospective, randomised, open-label,

non-inferiority trial
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CENTRAL ILLUSTRATION Long-Term Outcomes of Drug-Eluting Stents Versus Coronary Artery
Bypass Grafting for Left Main Disease
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ORIGINAL ARTICLE

[NEJM 2016]

Coronary-Artery Bypass Surgery in Patients
with Ischemic Cardiomyopathy
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3 REASONS WHY CABG HAS A SURVIVAL BENEFIT OVER PCI

1 [Anatomically, atheroma is mainly located in the proximal coronary arteries
Placing bypass grafts to the MID CORONARY VESSEL has TWO effects

(i) Complexity of proximal 'CULPRIT lesion is irrelevant
(ii) Over the long term offers prophylaxis against FUTURE proximal ‘culprit’ lesions
In contrast, PCT only treats 'SULITABLE' localised proximal ‘culprit’ lesions but has NO

PROPHYLACTIC BENEFIT against new proximal disease

THE NEW ENGLAND JOURNAL OF MEDICINE

Aug. 25, 1988

2
IMA elutes NO into coronary circulation reducing risk of further disease
DIFFERENCE BETWEEN ENDOTHELIUM-DEPENDENT RELAXATION IN ARTERIAL AND IN

VENOUS CORONARY BYPASS GRAFTS

Turomas F. Luscaer, M.D., Dennis Diepericu, M.D., RoeerT SteBenmany, M.D., Kurt Leamann, M.D |

Drug-Eluting Stent and Coronary Thrombosis
Biological Mechanisms and Clinical Implications [CIRC 2007]

Thomas F. Liischer, MD¥; Jan Steffel. BMD:; Franz BE. Eberli, MD:; Michael Joner, WD;
impairs re-endothelialization, downstream endothelial function and creates pro-thrombotic milieu

3 |PCT means incomplete revascularization (Hannan Circ 2006)
Of 22,000 PCT 69% had incomplete revascularization

>2 vessels (+/- CTO) HR for mortality 1.4 (95% CI = 1.1-1.7)
Residual SYNTAX score >8 increases mortality and MACCE (Farooq, Serruys CIRC 2013)

PCI (POBA.BMS:DES) will ‘never’ match the results of CABG for LM/MVD




2018 ESC/EACTS Guidelines on myocardial
revascularization

Recommendations according to extent of CAD CABG PCI

Class® | Level® | Class® | Level®

One-vessel CAD

Without proximal LAD stenosis.

With proximal LAD stenosis.®%10"1377144

Two-vessel CAD

Without proximal LAD stenosis.

With proximal LAD stenosis.?®’%"?

Left main CAD

Left main disease with low SYNTAX score (0 - 22).6%121122.124.145-148

Left main disease with intermediate SYNTAX score (23 - 32).6%121122.124.145-148

Left main disease with high SYNTAX score (>33).¢ ¢7121.122.124.146-148

Three-vessel CAD without diabetes mellitus

Three-vessel disease with low SYNTAX score (0 -22).'0%105:121:123.124.135,149

Three-vessel disease with intermediate or high SYNTAX score (>22).¢ 19%10121.123.124,135.14 79%

Three-vessel CAD with diabetes mellitus

Three-vessel disease with low SYNTAX score 0—22,102:105121.123,124,135,150-157

Three-vessel disease with intermediate or high SYNTAX score (>22).c 10%102:121:123,124,135,150-157

CABG would be better if more arterial grafts and greater use of medical therapy ”




