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2018 ESC/EACTS Guidelines on myoca.l'd ial Recommendation for the type of revascularization in patients with stahle coronary artery disease with suitable coro-

. . atomy for both d d low predicted ical mortali
revascularization it el desseiey e 4 s b
The Task Force on myocardial revascularization of the European Recommendations according to extent of CAD CABG PCI |
Society of Cardiology (ESC) and European Association for Class® | Level® | Class® | Level®
Cardio-Thoracic Surgery (EACTS)

.\'
gb\ One-vessel CAD
(4

&
é\‘\ Without proximal LAD stenosis.
\\QQ) With proximal LAD stenosis.**1%"13%-1%
éeL Without proximal LAD stenosis.
The choice beetween CABG and PQl(® Whi oot LAD i 857073
should be made by the Heart Teg@n after  Left main CAD
careful evalaluation of the patm% nt’s Left main disease with low SYNTAX score (0-22) 6721122124145 148
CI inica | status a nd corona ruﬂg’n ato my;, Left main disease with intermediate SYNTAX score (23-32)%7121122:124145-148
expe cte d comp | etenes S‘@? Left main disease with high SYNTAX score (>33).° ¢7171:122124.096-148
revascularization mypfa rdial viability, | Toreevessl CAD without dibates mallcs
L. » Three-vessel disease with low SYNTAX score (0 -22),10%105121.123:124.135.14%
coexisting valvu Ia(?zﬁ'lsease, and
e ey X9 Three-vessel disease with intermediate or high SYNTAX score (>22).° ™1 2L 181
\' 102,105,121,923,124,135,149
comorbidities | i
,\O Three-vessel disease with low SYNTAX score 022, '0%105121.123.124.135.150-157 E
. 2
OQ_C)\ Three-vessel disease with intermediate or high SYNTAX scare (»22).° 10105 121133.124135150 1(’) Oo g
S
© S
N \\
q/Qq’ ai?rvn;:n;:?hnns on criteria for the choice between coronary artery«ﬁass grafting and percutaneous coronary
@
&‘Vo ‘
. . . . Recommendations ‘D%' Class* | Level®
PCl should be considered in older patients without [a R &
. . o . . a.
d 1a betes n Whom com plete revascu Ia rl Zatlon can It is recommended that the STS score is calculated 1o assess in-| I'@&n:ai or 30 day mortality, and in-hespital morbidity
be achieved, whereas CABG is preferred in e A 'Y A«O
yo u nge r patie nts Wit h more exte n Sive CAD or ‘ Caleulation of the EuroSCORE Il score may be con(s:ié@ to assess in-hospital mortality after CABG,
. . Assessment of CAD complexity N
those with diabetes. <

In patients with LM or multivessel disease, @g\:ecommended that the SYNTAX score is calculated to assess the ana-
tomical complexity of CAD and the lc{\@rm risk of mortality and morbidity after PCI,"'7- 124

SEC2M8

When considering the decision b%ﬁ CABG and PCl, completeness of revascularization should be prioritized,''-#2134- 13

Eur Heart J 2019,40:87-165
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2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association for

X9’
Cardio-Thoracic Surgery (EACTS) N

X
<
Recommendations on revascularizations in patk?nts

with chronic heart failure and systolic left ve icular

dysfunction (ejection fraction <35%) 'b\
Q

Recommendations

N}
In patients with severe LV systolic clysfumcs;g}o
tion and coronary artery disease suitab@)For
intervention, myocardial revascuiar%‘non is
o.81.250 <
- N4
N
CABG is recommended asﬁi?e first revas-
cularization strategy chém?e in patients
with multivessel dis
p
surgical risk.5%81 248855
.s\s%

recommende:

and acceptable

O
In patients wiﬂ} one- or two-vessel dis-
ease, PCI uld be considered as an n
a
alternanixe to CABG when complete

revtg'ularization can be achieved.

ha(%atients with three-vessel disease, PCI
(ﬁshould be considered based on the evalu-

ation by the Heart Team of the patient’s a
coronary anatomy, the expected com-

pleteness of revascularization, diabetes

status, and comorbidities.

©ESC2018
2

PCI as alternative to CABG
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2021 ESC Guidelines for the diagnosis and

2018 ESC/EACTS Guidelines on myocardial ) .
treatment of acute and chronic heart failure

revascularization
Developed by the Task Force for the diagnosis and treatment of acute
The Task Force on myocardial revascularization of the European and chronic heart failure of the European Society of Cardiology (ESC)
Society of Cardiology (ESC) and European Association for @'
Cardio-Thoracic Surgery (EACTS) \ 3 Recommendations for myocardial revascularization in
,\\(‘ patients with heart failure with reduced ejection
Recommendations on revascularizations in patb?nts fraction

with chronic heart failure and systolic left ve icular

dysfunction (ejection fraction <35%) > . : b
L Recommendations Class* Level

Recommendations CABG should be considered as the first-choice

revascularization strategy, in patients suitable for

In patients with severe LV systolic dysfun%{\oo "
a

tion and coronary artery disease suitabfor surgery, especially if they have diabetes and for

intervention, myocardial revasculari 581,587,588,590

@&Qlon is

those with multivessel disease.

recommended.812°¢ ,@& .
> Corona larization should be considered N
i ] ry revascularization should be considere S
CABG is recommended ag’%ﬁe first revas- ) \0\
cularization strategy chEe in patients to relieve persistent symptoms of angina (Or an é\'\(\
with multivessel dis and acceptable angina-equivalent) in patients with HFrEF, CCS, |\@ (&
68,81,248Q55 . . N
shrglcal risk: 4& and coronary anatomy suitable for revasculariza- &0

tion, despite OMT including anti-anginal drugs. QQQ}

In patients wiﬂ} one- or two-vessel dis-

ease, PCI uld be considered as an

In LVAD candidates needing coronary revasc@&
rization, CABG should be avoided, if poss@@

Coronary revascularization may be c®|dered

s lla c

alternanixe to CABG when complete
revtg'ularization can be achieved.

hq(%atients with three-vessel disease, PCI
to improve outcomes in patlen’rs \5381 HFrEF,

CCS, and coronary anatomy{@&able for revas-

cularization, after careful,ea_;éluatlon of the indi-

vidual risk to benefit r&) including coronary Cc
anatomy (i.e. pro@al stenosis >90% of large

vessels, stenos&%f left main or proximal LAD),

(]/Qshouid be considered based on the evalu-

ation by the Heart Team of the patient’s a
coronary anatomy, the expected com-
pleteness of revascularization, diabetes

status, and comorbidities.

comorbldkﬁ, life expectancy, and patient’s

perspegiives.

P@%ay be considered as an alternative to
“&ABG based on Heart Team evaluation, consid-

ering coronary anatomy, comorbidities, and sur-

©ESC2018

©ESC 2021

PCI as alternative to CABG

gical risk.
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Faut-il revascularlser et comment?

\0(\

= Beéneéfice deobfa revascularisation chirurgicale?
. Beneflce‘de la revascularisation par angioplastie ?

\
X
(Z;%

o Comqparalson Xie / Angioplastie f\\
. Lmeret de |la recherche de viabilité et flabllltgdes
s mesures FFR &Q@Q
<Q
" Les Recommandations @@e‘“@
\,\00
&
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Bénéfices de la revascularisation

chirurgicale

S'HCH a 10 ans

N&_‘%glj Med. 2016 April 21; 374(16): 1511-1520

&
N\
A Death from Any Cause (Primary Outcome) b\)c’ B Death from Cardiovascular Causes C Death from Any Cause or Cardi ular Hospital
100+ 100~ 100
%04 Hazard ratio, 0.84 (95% Cl, 0.73-0.97) Q)Q& g0 Hazard ratio, 0.79 (95% CI, 0.66-0.93) g Hazard ratio, 0.72 (35% Cl, 0.64-0.82) Medical therapy
P=0.02 by log-rank test o | P=0.006 by log-rank test P<0.001 by log-rank test PN
] \,}\'Mrdlcal therapy ¥ 804 o = g ~\g1'
£ 70 KO o — 70 = 704 o CABG
>~ 60 . e 3 60 Medical therapy 3 60 " \@
3 'Q?' = CABG & g o -Q
S so R g  so e & 504 a4 S
§ 40 P '§' 40 e CABG P \\®®
w304 S w304 D i soq f 2@
20+ 6\\' 20 = 204 J fbé'
. & Q
104 =~ 104 - 10 )
7 ¢'9 7 6\
0 T T 0 T T T T T T T ) 0 T T o T T T T T )
01\534567891011 0 1 2 3 4 5 6 7 8 9 10 1 o 1 2 & 4 s 6 7 8 9 10
Q‘C) Years since Randomization Years since Randomization ;\\OQYezvs since Randomization
No. at Risk No. at Risk No. at Risk \}0
Medical therapy 6© 532 487 435 404 357 315 274 248 164 8 37 Medical therapy 602 532 487 435 404 357 315 274 248 164 82 37 Medical therapy 602 314 259 219 185 152 123 98 57 19
CABG q:‘elo 532 487 460 432 392 356 312 286 205 103 42 CABG 610 532 487 460 432 392 356 312 286 205 103 42 CABG 61;QB1 376 334 293 259 218 184 166 106 43
<
2
&0&
Durée de survie de 7,73 vs 6,29 ans : + 14 mois et NNT 14 (95% Cl, 8-55)
é@
Qo
& P Value for
Subgroup No. of Patients Hazard Ratio (95% ¢ Interaction
- . - 1
No. of diseased vessels with =75% stenosis 1 R 0.04
! <0
0,1,0r2 769 |—o,—| O 0.93 (0.77-1.11)
1
3 442 i . ®Q~ 0.68 (0.54-0.86)
I I 1 '\© I I
0.25 0.50 1.0, 2.0 4.0
A Q -
= V =
CABG Better Medical Therapy Better

GRCI 2021
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Bénéfices de la revascularisation
chirurgicale

Meta-analyse Revasc vs l\@@\\, 21 études (dont 3 randomisées), 16191 pts

"@
e
s
§O
Study name O&) Statistics for each study Hazard ratio and 95% CI
\\
@Q Hazard Lower Upper
/\O\& ratio limit limit Z-Value p-Value st
X
Appoo et al., Circulgtion 2004 056 0409 0,774 -3,532 0,000 - F
Bounous et al., Gifulation 1988 044 0,333 0,594 -5494 0,000 - &
CASS, Circulgifén 1983 0,68 0,516 0,887 -2,827 0,005 - {\\e}\
Clelandebﬂ\.. Eur J Heart Fail 2011 061 0,293 1251 -1,356 0,175 —r QQQ’
Kwon&%bgl., Circulation 2012 0,79 0,633 0980 -2,144 0,032 = o
Lagrbera et al., TCTAJACC 2012 049 0405 0592 -7,376 0,000 .| o°®
&¥ICH, NEJM 2016 0,84 0,729 0968 -2404 0,016 &
l:\©\/’ela.=:quez et al., AnnThoracSurg 2012 0,63 0,451 0,881 -2,700 0,007 2
Y OVERALL | 066 0611 0,721 -9,655 0,000 | &Q}Q
0,01 01 o S 10 100
Mortalité globale @
g b Favou;g%c\CABG Favours MT
B &
S
o L3 % L3 L3 ’ L3 L3
Observationnelles surtout et pas de connaissance de I’eg{q‘hustlwte des revascularisations
&
O Circ Heart Fail. 2017;10:e003255
v
q/
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Bénefices de la revascularisation

@‘

p@ﬁangloplastle

é®‘°
\0(\
606\

. Evolutlgﬂ “clinique
. Recwﬁeratlon VG
. R«évascularlsatlon incomplete &

CTO &
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Impact de la PCl / évolution

glinique

<
Le pronostic aprés apgioplastie est moins bon si la FEVG est altérée

th

Q

&
Mortallte & Thrombose de stent
Q,Q
\\,-\“”K N
Metya-analyse (19 stud;e_;s n-4766 pts, FEVG 30% +-3%) 05\""
Mortalité Intra}f- 1,8% (95% Cl 1.0-2.9%). Atteinte sévére de la FEVG : &

Mortalité a@4 mois = 15.6% (95% Cl 11.0-20.7%)

f} Coron Artery Dis 2012,23:469-79
<8

N\

Q_o

Registre de 385 pts (1999 2009)

21%§ﬁc a 28 mois, indépendent predictors of death :

4 fois plus de thrombose %k@stent
2 fois plus de MACE (@Q
(DC IDM ST TLKf’a 1an

o§o
« Patients with LVEF§4’O% appear to be
at significantly hlglgfer risk for ST and

IDDM ) [HR] 2.64 therefore mlgkgc/beneflt from
multivessel disease [HR] 1.92
mterventlongizand pharmacologic
LVEF <35 % [HR] 1.88
) strategle@‘g’lmed at minimizing this risk »
Symptoms of heart failure [HR] 1.67 &o
BMC Cardiovasc Disord 2015;15:137 /\oo
C)\«
@C?Q’ Am J Cardiol 2012;109:344-51
‘1/\
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Impact de la PCl / évolution
glinique

X

N . , ge
Q@Bmparalson au ttt médical

&

RO :
Percutaneous coronary ingge‘?ventlon outcomes in
patients with stable coﬁg@?\ary disease and left

Meta-analyse Revasc vs MT

ventricular systolic ngfunctlon 3%
N
M H H ‘avours avours, \Q
Duke Urgversity Medical Center B s
é Study name Statistics for each study Hazard ratio .nb’ll_g 1
’QJ “":: Yo R Zv -V
'0.1 ra Timit it alve  p-Value @
1.00 ﬂ Hazard ratio, 0.87 (95% CI, 0.68-1.10) Cleland ot al., Eur J Hean Fall 2011 071 0200 1744 0.748 0.456 @—| I
—_— pC' .\' LaBarbera et al.. TCT/JACC 2012 0.73 0619 0.855 3 858 0.000
\ [ OVERALL 073 0620 0852 3920  0.000 ) 1 | |
6 01 V 0s 1 2 s 10
% @
N s .
o Mortalité globale Qo
Z 0.75 C}§ g (\6\ Favours CABG  Favours PCI |
= o
-,% OQ’ Figure 2. Individual and summary hazard ratios for mortality of studies stratk \by treatment comparison: (A) coronary artery bypass
- 9) grafting (CABG) vs medical treatment (MT)?1018212827:515234: (B) percutan coronary intervention (PCI) vs MT2"#; and (C) CABG vs
E 0 ﬁ,b‘ PCl. 17521303335 ASAN-MAIN indicates Asan Medical Center—Left evascularization; AWESOME, Angina With Extremely Serious
& N Operative Mortality Evaluation; CASS, Coronary Artery Surgery Stud@ I, confidence interval; CREDO-Kyoto, Coronary Revascularization
b v Demonstrating Outcome Study in Kyoto; IRIS-MAIN, Observatig@al Study for Left Main Disease Treatment; REAL, Regional Registry of
g Coronary Angioplasties; REHEAT, Revascularization in H ure Trial; and STICH, Surgical Treatment for Ischemic Heart Failure.
= .
0.25 . | .
' - Circ Hg\a?t Fail. 2017;10:003255
444 patients apariés (1995-2012) &
Mortalité a 7 ans : HR 0.87 (95% Cl : 0.68-1.10) @&
0.00 N
JEtude REVIVED BCIS2
&)
Years \§ 700 pts, FEVG <=35%
Number at Risk C . .
Medical Therspy 222 137 0 " 18 | 4 sgts viables et revascularisables
PCI 22 150 100 66 31 © N .
o DC ou HF a 24 mois
ESC Heart Fail 2019;6:1233—42 P
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Impact de la PCl / Récupération VG

{\,
Q

"= Données comblngés de PROTECTII et cVAD Registry :
57% avaient un%&éugmentatlon d’au moins 5% de la FEVG
Augmentatlo@de la FEVG de 25 a 31% (+ 6,5% P<0.001),

corrélée au nombre de vaisseaux traités (p 0,046) &
%®+ 5,5% pour 1v ‘é\eéo
b@\‘@ + 6.6% pour 2Vx &
<> + 8,3% pour 3 Vx 6@@?’
o 5
< &
\© ,\ob\}
" Sous étude de PROTECT Il : <&

51% de reverse remodeling VG (+ 13% FEVG, p<0,001), ‘%f‘&
Lié a l'extention de la revascularisation (OR 7,52 IC 95% : f 31-43,25)
Meilleure évolution clinique chez les répondeurs &o@
- d’évenements CardioV et CérébroV (9,7 vs 24;9?6/ P =0,009)
+ amélioration des SF (NHYA Ill/IV de 67 a Zﬁg’/ vs de 56 a 35% p =0,045)

(1/
"],Q

Catheter Cardiovasc Interv 2020;96: 764—70
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Revascularisation incomplete

)
\'\0
06

\\®

> Registre CHART-2 (intJ Cardi%g?®019;278.-22-7)
Mortalité totale : 2459% vs 11.6% (p = 0,027) HR 1,62 (CI 1,07-2,46 p=0.024)

oc,;\\é‘
: D g . A~ .
> Moins bon pronosiique en cas d’échec de revascularisation compléte (s interv Cardiol 2020:9506124)
<
N4 @
<3 100 - . Q}S\\
& MACEs (MI, revasc, DC) a5 ans 0&\
QO &
{e?"@ 80 - N4
¥ &
& &= e
> S 60 - 46,6%
\/\ = p=0.031 Qo
o 2 S
@CQQ' Q 40 ; |—';o§
0,
Q‘I:\ - p <0.001 Z&QA’
v 20 ﬂ
1 i «9°27,7%
—~ 'e,‘b
0 —_— ,,/J)‘J—" T T T 5 go'él T
0 1 12 24 36 < a8 60
Number at risk Time (months) &O\
Angiographic CR 249 238 201 193 )@?‘% 160 142
Selective IR 317 307 262 247 Qg)\231 207 185
Failed CR 34 28 18 18 @O 17 15 9

—1 Angiographic complete revascuffrization
_17 Selective incomplete revascularlzation

_r1 Failed complete revascularization

GRCI 2“2] Ficure 2: Kaplan-Meier curve of 5-year M ACEs by revascularization status. mmunication Education
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CTO

r 6{\@' L] r L] L]
Deux etudgg‘randomlsees contradictoires
(%)

<

(]
{\\e}\
& B

B 10 p=0.03’:@® p=0.51

s 8 s

£ 2| p<0.001 ER s

a0 80 @b g

s 70 &R S 150 -

$ w0 N 3 &
2 £ 100 O
= 50 X9
T 40 & © ) &
= &2 37 C TV PSSO (O, TR —— x
Z 30 | & % 30 ©

S go\ e g

E 10 5 baseline 6M FU baséfhe 6M FU

o Q' .50 - S
& o Z &°
@ 1o |Baseline 4M FU Baseline 4M FU JoMT & S Sls
v non-CTO PCI X CTO PCI
v CTO PCl No-CTO PCl o ®
Dysfunctional Segments Dysfunctiéfial CTO segments
&
&
. . <
Etude ancillaire de EXPLORE &% REVASC
(stent Xience — post stemi avec cTO en sus) (récupérit\i)@§1 VG apres PCI pour CTO vs OMT)
180 pts - 205 pts
(J Cardiovasc Magn Reson 2017;19: 53) OQ‘ J Am Coll Cardiol Intv 2018;11:1982-91)
\©
q/g‘lx
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CTO

.\Q}'
N
O

Q o
Etu%e‘% observationnelles

\\®
&Q)
@

Etude prospective muItig@ﬁtrique, Foure e o A s 107
(839 pts, comparaisotl)gt:'»%felon la FEVG, 92% de succes)

@Q
@

- FEQ}éééo<=35% et succes de PCI-CTO :
aq\gﬁ\entation de 12% de la FEVG

é_ﬁ?m Coll Cardiol Intv 2017;10: 2158-70)
NS
&O
\ﬂ
&
©

Ré%istre monocentrigue (2002 pts, 17% avec une FEVG < 40%@}.@Q

\ , i e gz S .
—Un Succés de procédure est un critére indépendant de baisse de
mortalité : >

&
HR adj. de 0,48 (95% Cl : 0,34-0,21(9’7/ FEVG préservée
HR adj. de 0,63 (95% Cl : 0,41-6,98) / FEVG altérée

(Am J Cardiol 2017;120: 1780-6) q/Qq'
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Assistance mécanique

&
&
>
o
Left Ve{(@%:\lefvalvular Complexity of Coronary
- Lygias% gy
Sinificant Aortic Stenosis « Unprotected Left main
(O /Mitral Regurgitation = Chronic total occlusion
@Q = High pulmonary pressure * Planned revascularisation of >2
@ » High LVEDP territories <&
&0\\" = BCIS -1 Jeopardy score >8, KS\\
o’ Syntax Score >33 ‘(;@
Q\b » Need for atherectomy é\,\
24 ¢
{@ ‘Q>\0
) &
& &
& Q
) . ) 4 - &
<9 Figure 2. High risk PCI characteristics. @Q)
o O
& b\@\
0(1}@ BCIS-1 (JAMA 2010;304:867-74) : 301 pts, FE<30%, CPBIA Q,QKO
v MACCE intraH (mortailité AMI cerebrovacsulaire ou revascularisation) idem avec CPBlg@'\: 15-16% p=0,85
Mortailité idem a 6 mois : 4,6% (CPBIA) et 7,4% (no CPBIA) P=0,32 (95% Cl, 0,24-1,6%)
'@"o
%Q}“
&
PROTECT Il study (Circulation 2012;126:1717-27 ) : 327 pts, FE<= 35%, CPBIAB@'\‘?IMPELLA 2,5:
MAE J30 idem (35,1% et 40,1% P=0,23) o"%
Mais MAE J90 dans la sous population effectivement implantée = 48‘%% 51% (p=0,023)
@CQQ‘
PROTECT IV en cours avec I'lmpella pour ATC a haut risque q,&\
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Comparaison ghirurgie / angioplastie

\\?)

» Pas d’étudgtandomisée spécifique de la CMI
«0\& \éb@'
%QJGQ?, QQJé\Q

> Dar;s les études comparatives tout venant, moms de
20% des patients avaient une FEVG altérée (Q‘%

R

¥ avaient une atteinte sévere de la FEVG d@ﬁs la
population SYNTAX)

> Etudes observationnelles o
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PAC vs ATC

.\\\QJ'
&
&
9 40 ‘@}e

Jhae g & 2126 pts — Etat de NY

9°:’° | 30% - 6:@“\ propensity-score adjusted analyses

80% - s c,;\\é‘ EES _ FEVG <= 35%

70% & 20% A Oc\) _ g

3 m— CABG

o O 10%‘9& 3
B 50% & Q}S\\
=] 'Q;% \(‘\\,

40% &7 0% . . , - &

o | & 0.0 1.0 2.0 3.0 4.0 A 2,9 ans N

30% .\\@& Follow-up (years) EES 3§

20% - P=0e’@ "4 — AVC OR O 57 (O O 97)

% CABG IdM OR 2,16 @ﬁ 42-3,28)

0% 1 , , , , (sauf en cas de r§9asc complete)
N 1.0 20 3.0 4.0 Mortalité OR ;1,@%)1 (0,81-0,1,28)
> Follow-up (years) \0
<8
o
é?’c@
« PCl multiple peut étre une alternative chez les pts avec IC ef.t ‘atteinte pluri-TCsi la
revasc. complete est possible » /\o@
\s
&
\©

2
Circulatiohn 2016 May 31;133(22):2132-40, Sripal Bangalore et al.
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PAC vs ATC

X2’
N A
Q Study name Statistics for each study Hazard ratio and 95% CI
. @ Hazard Lower Upper
\\(\ ratio  fimit limit Z-Value p-Value
Q)"o Appoo et al,, Circulation 2004 056 0409 0774 -3532 0,000
) Bounous et al., Circulation 1988 D44 0333 0,594 5494 0,000
\ CASS, Circulation 1983 068 0516 0,887 -2827 0,005
Metaanal Se Revasc vs M Cleland et al., Eur J Heart Fail 2011 061 0203 1,251 135 0,175
y Kwon et al , Circulation 2012 079 0633 0880 -2144 0,032
LaBarbera et al., TCTWACC 2012 049 0405 0,592 -7.376 0,000
STICH, NEJM 2016 084 0,729 0968 -2404 0016
Velazquez et al., AnnThoracSurg 2012 063 0451 0881 -2700 0,007
21 études (3 ran omlse%s overa ben oart omt st om
0,01 01 1 10 100
\
C‘)\' B Favours CABG Favours MT

16191 pts S - i i i D

Hazard Lower Upper
QQ ratio limit }%nip.l Z-Value p-Value
@K Cleland et al., Eur J Heart Fail 2011 omn 0.290 1.744 0.745 0.456
0\: LaBarbera et al., TCT/JACC 2012 0.73 0619 0.855 <3858 0.000

OVERALL 073 0.620 0.852 -3.020 0.000

« The present meta- an’%ﬂysw indicates that
revascularization s.m‘%tegles are superior to medical

Cc
name Statistics for each stud
treatment in m‘;,p?ovmg survival in patients with e ¥
ratio  limit IIi’ng-Valum-Value
ischemic hea&?dlsease and reduced ejection A ot o, JACE Absract 2011 085 0462 1565 0522 0602
ASAN-MAIN, TCT/JACC 2015 0,84 0412 1,712 -0,480 0,631
AWESOME-RCT, Am J Cardiol 2004 0,88 0,471 1,626 -0422 0,673
fraction. &@}tween the 2 revascularization strategies, AVESOME Regiiy: An JCardia 200 108 0804 1461 0510 0610
Bangalore etal., NEJM 2015 0,90 0,599 1,353 -0,507 0,612
Cleland et al., Eur J Heart Fail 2011 1,11 0,421 2935 0213 0832
CABG sééms more favorable compared with PCl in GREDO-Kyolo, AmJ Cartiol 2014 0/64 0,950 1.050 -1.765 0,077
© Gioia et al., Cath Cardiovasc Int 2007 1,38 0,602 3,142 0,755 0450
. . . . . Hannan et al., NEJM 2008 0,77 0,591 1,002 -1,942 0,052
th|$\©a rticular clinical Sett|ng » IRIS-MAIN, TCTWACC 2015 0.71 0,368 1371 -1.020 0,308
LaBarbera et al,, TCT/JACC 2012 0,68 0,559 0,828 -3,842 0,000
Q(l/ Nagendran et al., Ann Thorac Surg 2013 0,91 0,789 1,049 -1,299 0,194 Q,Q
(1/ REAL, Eur J Cardiothorac Surg 2013 0,63 0,466 0,852 -2,998 DDD
REHEAT, Am J Cardiol 2007 2,00 0,20519,541 0,596
Toda et al., Ann Thorac Surg 2002 0,85 0,488 1,475 -0, —
: : |
D 0,01 01 1 10 100
Q}"o
C\ Favours CABG Favours PCI

Figure 2. Individual and summary hazard ratios for mortalj yﬂgf studies stratified by treatment comparison: (A) coronary artery bypass
grafting (CABG) vs medical treatment (MT)"0.15:21 262751 5&AB) percutaneous coronary intervention (PCI) vs MT*'#; and (C) CABG vs

PC|. 5172527303235 ASAN-MAIN indicates Asan Medi @enter—Leﬂ Main Revascularization; AWESOME, Angina Wilh Extremely Serious
Operative Mortality Evaluation; CASS, Coronary Surgery Study; Cl, confidence interval; CREDO-Kyoto, Coronary Revascularization
Demonstrating Outcome Study in Kyoto; IRIS- , Observational Study for Left Main Disease Treatment; REAL, Regional Registry of
Coronary Angioplasties; REHEAT, Revasculan@on in Heart Failure Trial; and STICH, Surgical Treatment for Ischemic Heart Failure.

© Circ Heart Fail. 2017;10:e003255
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PAC vs ATC

=
=
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5
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£
8
o
| =
8
0 O
3 :
© Time, y
N
No.atrg‘élf
CABG” 2397 1929 1375 818 304 0
PCI 2397 1717 1033 496 152 0
Figure 1.

Estimated Long-term Survival After Percutaneous Coronary Intervention (PCI) vs Coronary Artery

Bypass Grafting (CABG)

GRCI 2021

4794 pts — CANADA 2008-2016
propensity-score adjusted analyses

@
&
\\0
Q,%
(%]
A5 ANS &

Q)Q

: HR 1,61, «‘(“95%01317)
. HR 1&44 (95% Cl 1,1-1,6)

Mortialité TOTALE
mortalité CV

nouvelle ravasc R@‘§ 7 (95% Cl 3,2-4,3)
H pou IC 4eﬂ:< 1,5 (95% Cl 1,3-1,6)
ldm ¢\ HR 3,2 (95% Cl 2,6-3,8)
\Q;
&
<>
QQ’OM
&\(@ JAMA Cardiol. 2020 Jun 1;5(6):631-641
q/
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PAC vs ATC
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CENTRAL ILLUSTRATION Unadjusted and Adjule'a Hazard Ratios for the Primary Composite Outcome According
to the Severity of Left Ventricular Dysfunction in P ts Who Underwent Percutaneous Coronary Intervention or
Coronary Artery Bypass Grafting for Left Main Co&&lary Artery Disease
o
A Unadjusted B Stabilized IPTW “Doubly Robust” + Medication
R :
\él‘nadjusted HR (95% CI) Adjusted HR (95% CI) °
> X
Normal LV function —_— &0\\’ 0.78 (0.60-1.02) Normal LV function — 0.80 (0.59-1.07) & »
4
p 33
Mild LV dysfunction ®<&_H 1.03 (0.64-165) Mild LV dysfunction ~ +—f=—s 117(0.63-217) IRIS MAIN regjg ry
Moderate LV dysfun&ﬁg’n —_— 1.31(0.78-2.19) Moderate LV dysfunction ——  2.23(1.17-4.28) (ASI E- m
348&Pts
Severe LV dys%émon H—s=—  151(0.93-2.43) Severe LV dysfunction ——s—— 2.45(1.27-473) &%
< \ N - Crit. Ialw@ DC/MI/AVC
p interaction = 0.06 p interaction = 0.004
Q_C) r ) r ! v\\oo
O o 1 10 01 1 10 b\\}’
;\© Favor PCI Favor CABG Favor PCI Favor CABG Q\O
@k, S. et al. J Am Coll Cardiol. 2020;76(12):1395-406. \eke’
S
(A) Unadjusted hazard ratios and (B) adjusted hazard ratios according to the severity of left ventricular (LV) dysfunction are shown. In the final adjusted model, , ‘-o'
stabilized inverse probability of treatment weighting with the “doubly robust” method and further adjustment for the important post-treatment variables of car- C\Q}
dioactive medications were used. The primary composite outcome was defined as the composite of death from any cause, myocardial infarction, or stroke. Hazard ratios , 2 2
(HRs) are for the percutaneous (PCI) group compared with the coronary artery bypass grafting (CABG) group; p interaction for the severity of LV dysfunction and _ <
N
revascularization strategy (PCl vs. CABG). O\
[
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PAC vs ATC

Hazard Ratio (95% CI)
- ~ -

0257

sous étude de EXCEIBQ@
(Randomisée Xience ou PA@,\)? TCG 1804pts)

@Q
¢
<9
2
Q,@
A LV@ <40% B LVEF 40-49%
_WQABG = PClI ~=CABG ~— PCl

3p HR1.06.85%Cl [0.43%

30 HR096.95%Cl [0.43-2.18). P=0.93

8 g
g 2,
8 :
5] (2] 18.
\6 B 15 128&

i.w
5 g =P
[a] o

1]
o 1 8 12 36

Time in Months Time in Months

Number at nisk. Number at risk.
CABG 31 26 25 22 21 CABG 74 73 70 63
PCl 43 41 37 34 PCI 68 85 62 62 57
0%
KO
\\
&
DC AMI AVC a 3 ans \©
Qo
N

GRCI 2021

50
LVEF (%)

Mortalité toute cause a 3 ans

<@
&
X9
&
S
<
C LVEF 250% \\0
— CABG PCI
30  HR1.01.95%CI [0.78-131). P=0.95 Q(%
2 &
2 &
X 20 &
® ¥
515 O 1384
= Q
20 N\
£ 13%
S0 ————
&
@ 0 1 6 12 36
\Q’ Time in Months
\'%Numbm at nsk:
725 696 688 640
el 7% 738 725 709 845

Eur J Heart Fail. 2020 May;22(5):871-879
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CENTRAL ILLUSTRATION CABG Improves in With and LVD ,\:s\
e)‘b
\!
8 1.00
% 0.80
5
£y 060 ° \ 0
Diabete et FEVG < 50%
E 1738 pts 2004-2016 en ALBERTA
i 0.20 Q )
E FEVG<35% & Propensity score o
S o000 ,(O\\’ S\\
o 1 2 3 4 L, & 7 8 9 1w 1 (\\\é
Timi irst Event in Years *
Number at Risk Q\W ; * é\\
Pl 457 314 287 24JQM93 169 140 100 74 58 35 19 /]
CABG 516 446 421 2&1‘9%340 295 247 214 183 146 103 68 \\0

8 < ied At long-term follow-up, patients with CAD, DM, an@ﬁ/D
<3 e treated with CABG exhibited a significantly lowegncidence of
" \&"" i major adverse cardiac and cerebrovascular e\e;té%ts* and better
e long-term survival over PCl, without a hi%bé’\r risk for stroke
@Qﬁ
(*composite of death, stroke, myo;\g&%lial infarction)

%,

N7

Cumulative Prenp?é jon of Event-Free
Pal
o
Y
]

35% < FEVG < 49%

0.00 & ()
0 1 2 3 4 5 6 7 8 9 10 n Q\
Time to First Event in Years . %QJ

Number at Risk \Q}

PCI 412 237 170 84 73 8 4 32 2 15 8 3 \%

CABG 353 264 206 146 133 N5 95 88 N2 59 3 2 QO\

First Treatment Post Index Cath ~—CABG ——PCI %b

Nagendran, J. et al. J Am Coll Cardiol. 2018;71(8):819-27. &00
Freedom from major adverse cardiac and cerebrovascular events (MACCE) during the study period in the ejection fraction (EF) 35% to 49% C)\"
(A) and EF <35% (8) cohorts. Percutaneous coranary intervention (PCI) compared with coronary artery bypass grafting (CABG) was Q.
associated with a higher risk for the composite endpoint of MACCE in both the EF 35% to 49% (p < 0.001) and EF <35% (p < 0.001) O
cohorts. cath = i LVD = left ventri : @

A J Am Coll Cardiol 2018;71:819-27
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Viabilite )

Sous Grotipe étude STICH,
< al0ans

O
X
O
OU B Death from Any Cause, According to Myocardial Viability Status
6 Q)Q& 100+ Without Viable Myocardium 100 With Viable Myocardium
<
5 9 90
4 &
4 &O 80 80 S
3 ’ g 704 70
= 7] '@% I g 60 Medical therapy alone 60
£ 2 @Q\ E i (N=60; 40 deaths) A
w PR . Medical therapy alone
) 14 «QJ g 40 C‘BTN@‘;:;’;‘;";:'“::)"‘PY 40 (N=243; 169 deaths)
= g g L BASEEIE SR ., S 3 3 30 ng’plus medical therapy
£ P 50 5 Q> (N=244; 144 deaths)
[ & Q)Q
:=\'.| % 10 10 @
&= = > 5 B 7
uxp e T T T T T
01 2 3 4 5 6 7 8 9 10 o 1 2Q 4 5 6 7 8 5 10
6&"' Years since Randomization . 00 Years since Randomization
Q‘_4 ad =S No. at Risk ‘\3
O Medical therapy alone 60 51 44 39 35 29 24 22 21 14 11 %99 206 179 169 155 137 117 106 79 48
@ —Bad CABG plus medical therapy 54 48 41 41 37 31 25 23 2 17 1 o& 213 203 193 179 161 146 128 116 94 58
<
Q(u -6 C Interaction between Treatment Assignment and Myocardial Viability Status Q)Q\
Medical therapy CABG plus Medical therapy CABG plus No.of ~ No.of Medical Therapy ~CABG plus P Value for
alone medical therapy alone medical thera py Subgroup Patients Deaths Alone Medical The: Adjusted Hazard Ratio (95% Cl) Interaction
10yr Kaplan-Meiej
(N=44) (N=26) (N=127) (N=121) ncidence (36) RO
; . i . . ¢ Without viable myocardium 114 78 67.2 723 e 0.81 (0.50-1.31)
Without Viable Myocardium With Viable Myocardium With viable myocardium 47 313 69.8 ‘Q}"’J 59.6 —e—i | 070 (0s6-088  °*
——
025 050 100 200
Figure 3. Change in Left Ventricular Ejection Fraction, According to P for interaction : Qeézl]_ CABG plus Medical Therapy
Myocardial Status and Treatment Group. ) Madical Therspy Battar:  :one Bk
&
&U
9

CONCLUSIONS o
The findings of this study do not support the concept that myocargi-gﬂ viability is associated with a long-
term benefit of CABG in patients with ischemic cardiomyopath;t\@

©

n engl j med 381;8 nejm.org August 22, 2019
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> Dans FAME 10% dg@ patlents avaient une FEVG < 40% :
FFR plus elqﬁes pour des sténoses > 90% lorsque la FEVG est <=40%

(0,55, v% O 5 p=0,02) &
& &
& &
& N
> Dan§@FAME 2 les patients avec FE<30% avaient été exclus Q@&Q’
/\0"% é@&

o\
C?> 1 étude observationnelle Monocentrique a évalué le bénéfice d@‘Ta stratégie FFR

S guidée chez les Iésions intermédiaires associées a une FEVG altg*?ee
(Eur Heart J 2020 May 1,41(17):1665-1672) ‘%,’\"
é?’c@
&
@
&O
<>
e
&
©
q/'\
q/Q
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Q’b
100- : @ of .. - A . (s
A v A N s é{e@ bénéfice de la stratégie FFR guidée en présence d’'une FEVG altérée
] — Angio-guided . Q. .
s &0 : C:gn':js'“"(;ﬁ‘am & Moins de revascularisations (52% vs. 62%; P < 0.001)
o o & Mois de DCa 5 ans : HR 0.64 (0.51-0.81); P < 0.001
Q .
2 40 p=0.019 & Moins de MACCE : HR 0.81 (0.67-0.97); P = 0.019.
= 8\@'
...... e 5
0 T D T T 1 <
0 1 {q,"Oz 3 4 5 Q}\e
"\@ollow-up (Years) (‘}
FFR-guided 429 % 333 299 268 249
Angio-guided \\?651 602 551 488 436 MACCE All-caus%‘ﬂ%ath
o™ ‘ Q
o 10@_ oc}\o
g@ 80- LVEF > 35% e LVEF > 35% ,\ob_"
N &R
V'8 60 4
a LVEF < 35% — LVEF < 353 ——e—
@ :
o 40 001 P interaction = 0.14 . P interaction = 0.042
§ pd:o 0.25 1 4 ée’% 0.25 1 4
E 204 Hazard Ratio %Q; Hazard Ratio
Y & Bt Favours FFR-guidance Famurs.qngm-gmdadjﬁ Favours FFR-guidance Favours Angio-guidance
0 0 1 2 3 a 5 Figure 3 Impact of fractional flow reserve on MACCE and all-c@gdeerm in patients with LVEF <35% and with LVEF 36-50%.
Follow-up (Years) &006
FFR-guided 429 405 385 381 338 322 o
Angio-guided 842 735 694 651 604 556 OQ-
q/r\© Eur Heart J 2020 May 1,41(17):1665-1672
Q
q/
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Myocardial revascularization

.\\\0'

(%)
Recommendations for myocardial revasculariqa,:\lon in
patients with heart failure with reduced ejectfon
fraction ¥
&
Q{b b
Recommendations o Class® Level

)
CABG should be considered as the first-cgﬁe

revascularization strategy, in patients s@@ble for
O Ila
surgery, especially if they have dialg s and for

those with multivessel disease.i Bzt

Coronary revascularizatio Q)u{d be considered 2
to relieve persistent symptoms of angina (or an . (‘\@
angina-equivalent) ier’tp%tients with HFrEF, CCS, lla c Qé\\
and coronary ar{‘e&)my suitable for revasculariza-
tion, despit:é@'lT including anti-anginal drugs. ’b&
In LVA Pandidates needing coronary revascula-

lla c o
rizatiéh, CABG should be avoided, if possible. &

ﬂronary revascu arizatioamay be considered ‘,\\00

@bto improve outcomes in patients with HFrEF,

Q‘]:\ CCS, and coronary anatomy suitable for revas- @,Q
v cularization, after careful evaluation of the indi- @
vidual risk to benefit ratio, including coronary Cc A0
anatomy (i.e. proximal stenosis >90% of large C\Q
vessels, stenosis of left main or proximal LAD), 0
comorbidities, life expectancy, and patient’s &
perspectives. &
PCl may be considered as an alternative to <0
CABG, based on Heart Team evaluation, consid-

ering coronary anatomy, comorbidities, and sur-

©ESC 2021
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Myocardial revascularization

(7)
Recommendations for myocardial revasculariqa,:\lon in
patients with heart failure with reduced ejectfon

fraction . Q}\?’
N
< b
Recommendations 6\0 Class® Level
')

CABG Jhould be considered as the first-cEeﬁe

revascularization strategy, in patients s@'@ le for
surgery, especially if they have dia#os and for
those with multivessel disease.i 4355220
Coronary revascularizatio ﬁu{d be considered 2@
to relieve persistent symptoms of angina (or an . \(‘\@
angina-equivalent) ier’tp%tients with HFrEF, CCS, lla c Qé\

and coronary ar{‘e&)my suitable for revasculariza-
tion, despiteé@'lT including anti-anginal drugs. ’b&

In LVA P:ndidates needing coronary revascula-
lla c o
rizaiéh, CABG should be avoided, if possible. g
dir})nary revascularization may be considered \'\\00
© toimprove outcomes in patients with HFrEF, S
"1:\ CCS, and coronary anatomy suitable for revas- @,QK
cularization, after careful evaluation of the indi-
vidual risk to benefit ratio, including coronary Cc ]
anatomy (i.e. proximal stenosis >90% of large C\Q
vessels, stenosis of left main or proximal LAD), 0
comorbidities, life expectancy, and patient’s &
perspectives. &
ay be considered as an alternative to <0
CABG, based on Heart Team evaluation, consid-

ering coronary anatomy, comorbidities, and sur-

©ESC 2021
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« ESCIC 2021

« Post hoc ang:l“;?ses of the STICH trial suggested that neither myocardial viability, angina, nor ischaeg}l\%

were reIatg'Gewith outcomes after revascularization ». ¥
S
<
C)\».

OQ’ Non-invasive stress imaging (CMR, stress echocar-

0‘1:\© diography, SPECT, PET) may be considered for the

Vv assessment of myocardial ischaemia and viability in
patients with CAD who are considered suitable for

coronary revascularization.”® >

O
European (IiL@rt Journal (2021) 42, 3599-3726
P
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Assistahce mécanique
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9ACC/A\&3§4/SCAI (J Am Coll Cardiol 2015; 65:e7-26) : Class llb recommendation for use of MCS in \\eef
elect/vg_‘and acute settings as an adjunct to HR PCI Q&
o” 6\%
c?‘ ESC/ EACTS (Eur Heart J 2019; 40:87-165) : MCS only in setting of CS complicating AMI:@fass lib),
@0 It does not recommend use of IABP in CS (Class Ill) o°°
g &
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Coniclusions

‘b&é\@
Quelle revascularisation pg\u? la CMI chronique avec dysfonction ventriculaire gauche ?

&
&

— Les preuves sciergtf?‘lques sont pauvres et parfois contradictoires quand a 'efficacité de la
revascularisatigff pour améliorer le pronostic des patients

e PA/%ﬁﬁeilleur que le ttt médical a 10 ans (lla B)

.s\@)’

* Pougle diabétique et anatomie complexe le PAC serait meilleur que la PCI 0&@@
. &?‘?’CI serait une alternative au PAC mais rien ne prouve formellement sa > a I’O‘I\élg'ﬁllb Q)
*s¥Le Bénefice de I'assistance mécanique reste a prouver QQ,@

— S 'terme de stratégie &@Q’

Q_o\* * Pas de preuve solide en faveur d’une stratégie intégrant une recherchecgge viabilité (llb B)

\@0 * Privilégier le traitement qui offrira la revascularisation la plus complé:r@°possible (lla B)
N * Privilégier les techniques modernes (tout artériel / tout stent acth‘f\)@«‘?’Q
— Des études randomisées sont en cours ou a venir <8

Comparaison PCl / PAC avec les techniques contemporaines Mais ce sont généralement
les résultats a tres long terme qui permettent de les dépagwger) : PHRC PROVERB

* PCl vs Traitement médical optimal : REVIVED BCIS2 &
* Assistance mécanique dans l'angioplastie a haut risq@%%: PROTECT IV
QQ’OV
o
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TAKE HOME MESSAGE

\\®

Décision en I-olaéart Team

@Q

. Ana&mle &
o
&quue (STS = reco | B) o
&
oﬁ Contexte &

o OT3r|or|te au pontage d’autant plus que les lIésions gémt
Qq' @’
¥ complexes et que le patient est diabétique I

Bénéfice d’une revascularisation la plus complete possible /
risque &
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Percutaneous Coronary RevascularizatiOn VERsus Coronary-Artery Bypass Grafting for
Multivessel Disease in Patients With Left Ventricular Dysfunction:

HOPITAUX UNIVERSITAIRES

HENRI MONDOR

ALBERT CHENEVIER - JOFFRE-DUPU¥JREN
EMILE ROUX - GEORGES CLEME U

Primary outcome{bg}\e’
death, stroke, myocardial
infarction ag& unplanned
hospital&gfﬁ%ion for heart failure
or urégﬂt revascularization

<

7S
& Study duration: 6 years

Démarrage courant 2022 ,\oc? E X
» 40 centres o MINISTERE .
& DES SOLIDARITES
O ET DE LA SANTE
. . Liberté
Informations: romain.gatfet@aphp.fr Fuaitc
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