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Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Coro	à	H2	

•  Occlusion	thrombo<que	IVA	proximale	
•  Sténose	Cx	Medina	1.1.1		
•  CTO	sur	CD	



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Coro	à	H2	

Angioplas<e	primaire	IVA	
Synergy®	3.0	x	20mm	

?	



Le	pa'ent	Diabé'que	

•  Athérosclérose	précoce	:	mul'ples	facteurs		
•  Coronaropathie	fréquente,	sévère,	diffuse	et	évolu<ve	
•  Ac'va'on	plaqueTaire	
•  Resténose		

Par'cularités	du	diabé'que	

Armstrong	EJ,	Circula0on	2013	



•  Plus	de	mul'tronculaires	
•  Moins	bons	résultats	de	l’angioplas<e	mais	aussi	des	pontages	
•  Comorbidités	(insuffisance	rénale)	
•  Moins	bon	pronos'c	

Risque	de	maladie	coronaire	=	x	2	à	x	4	
Mortalité	du	diabé<que	=	75%	CV	
25-30%	des	PCI	=	diabé<ques	

Par'cularités	du	diabé'que	

						Revascularisa'on	?	

Le	pa'ent	Diabé'que	



Le	pa'ent	Diabé'que	
Recommanda'ons	



Le	pa'ent	Diabé'que	
Recommanda'ons	



Le	pa'ent	Diabé'que	
Recommanda'ons	

Windecker	S,	Eur	Heart	J	2014	



Le	pa'ent	Diabé'que	
Meta-analyses	

Hlatky	M,	Lancet	2009	

10	études,	7812	pts	
dont	1233	Diabé<ques	
(POBA	ou	BMS)	

Non	Diabé<ques	

Diabé<ques	

Mortalité	à	8	ans	=	34%	PCI	

Mortalité	à	8	ans	=	22%	CABG	



Le	pa'ent	Diabé'que	
Etudes	plus	récentes…	

CARDIa	
SES	(71%)	et	BMS	

SYNTAX	
PES	

Kapur	A,	J	Am	Coll	Cardiol	2010	
Serruys	PW,	N	Engl	J	Med	2009	

	



SYNTAX Trial Design 

71% enrolled (N=3,075) 

All Pts with de novo 3VD and/
or LM disease (n=4,337) 

 Treatment preference (9.4%) 
 Referring MD or pts. refused  
  informed consent (7.0%)  
 Inclusion/exclusion (4.7%) 
 Withdrew before consent (4.3%) 
 Other (1.8%) 
 Medical treatment (1.2%) TAXUS 

n=903 
PCI 

n=198 
CABG 

n=1077 
CABG 

n=897 
no f/u 
n=428 

5yr f/u 
n=649 

PCI 
all captured w/  

follow up 

CABG 
2500 

750 w/ f/u 
vs 

Total enrollment 
N=3075 

Stratification:  
LM and Diabetes 

Two Registry Arms 
 

Randomized Arms 
n=1800 

Two Registry Arms 
 

Randomised Arms 
n=1800 

Heart Team (surgeon & interventionalist) 

PCI 
N=198 

CABG 
N=1077 

Amenable for only one 
treatment approach 

TAXUS* 

N=903  
CABG 

N=897 vs 

Amenable for both 
treatment options 

Stratification:  
LM and Diabetes 

LM 
33.7% 

3VD 
66.3% 

LM 
34.6% 

3VD 
65.4% 

DM  
28.5% 

Non DM 
71.5% 

NonDM 
71.8% 

DM 
28.2% 

23 US Sites 62 EU Sites + 

Serruys PW, N Engl J Med 2009 



MACCE to 12 Months 

P=0.0015* 
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Serruys PW, N Engl J Med 2009 

12.1%  

17.8%  

Event Rate ± 1.5 SE. *Fisher’s Exact Test 

TAXUS (N=903) CABG (N=897) 



12 Months Clinical Event Rates 

Patients (%) 

CABG (N=897) TAXUS* (N=903) 

All Death 

CVA 

MI 

Death/MI/CVA 

Revascularisation 

P=0.37 

P=0.003 

P=0.11 

P=0.98 

P<0.0001 

3.5 

2.2 

3.2 

7.7 

5.9 

4.3 

0.6 

4.8 

7.6 

13.7 

Serruys PW, N Engl J Med 2009 



Outcome according to Diabetic Status 

Diabetic (Medical Treatment) 
N=452 

Non-Diabetic 
N=1348 

TAXUS CABG  

Death/CVA/MI MACCE Death/CVA/MI MACCE 

P=0.96 P=0.0025 P=0.08 P=0.97 



Banning	AP,	J	Am	Coll	Cardiol	2010		
	

3	Year	Outcomes	according	to	SYNTAX	score	
and	Diabe<c	Status	

Diabetes	 No	Diabetes	



Farkouh	ME,	N	Engl	J	Med	2012	

2005-2010,	1900	diabé'ques	inclus	et	suivi	>	2ans		
140	centres	
	
•  Age	moyen	63	ans,	SYNTAX	moyen	=	26	(un	<ers	≤	22)	
•  83%	tritronculaires		
•  Randomisés	:	CABG	vs	PCI	

FREEDOM	

Le	pa'ent	Diabé'que	



Farkouh	ME,	N	Engl	J	Med	2012	

FREEDOM	

P=0.005	
5-Yr	event	rate	:	26.6%	vs	18.7%	

P=0.049	
5-Yr	event	rate	:	16.3%	vs	10.9%	

Décès	toutes	causes	Décès,	IDM	ou	AVC	

Le	pa'ent	Diabé'que	



Farkouh	ME,	N	Engl	J	Med	2012	

FREEDOM	

FREEDOM	



Ellis	SG,	J	Am	Coll	Cardiol	2013	
Armstrong	JE,	Circula0on	2013	

Marso	SP,	J	Am	Coll	Cardiol	2014	
Tu	B,	Ann	Intern	Med.	2014	

Gius0no	G,	Prog	Cardiovasc	Dis	2015	
Smit	Y,	J	Thorac	Cardiovasc	Surg	2015	
Bundhun	PK,	Cardiovasc	Diabetol	2016		

		
		
	



Le	pa'ent	Diabé'que	

Tu	B,	Ann	Intern	Med.	2014	

Meta-analyses	

•  CABG	=	 	tendance	(ancienne)	à	moins	de	mortalité	
	 	 	 	moins	de	réinterven<on	+++		
	 	 	 	plus	d’AVC	

•  Décision	individuelle	



2014-2015	 Non	diabé'ques	=	73%	 Diabé'ques	=	27%	

n=	27880	 Ø	lésion	 Mono	T	 Pluri	T	 Ø	lésion	 Mono	T	 Pluri	T	

30%	 28%	 41%	 23%	 24%	 52%	
%	sur	total	 22	 20	 30	 6	 6	 14	

PCI	 2%	 62%	 66%	 2%	 53%	 60%	

@
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n	 IDM	 0.9%	 1.4%	 1.5%	 2.8%	

Réinterven<ons	 4.0%	 6.1%	 3.5%	 8.1%	
Décès	 2.6%	 5.0%	 2.8%	 10.3%	
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Le	pa'ent	Diabé'que	

Contexte	Clinique	 •  Angor	stable,	ischémie	silencieuse	
•  SCA	ST+	ou	non	ST+	
•  Choc	cardiogénique	

Lésions	Coronaires	 •  Nombres	de	Troncs	touchés	
•  Score	SYNTAX	
•  Accesibilité	aux	pontages	ou	PCI	

Pa'ent	 •  Etat	général,	Frac<on	d’éjec<on	VG	
•  Préférence	
•  Compliance	DAPT,	traitement	an<coagulant	
•  Chirurgie	programmée	(cardiaque	ou	non)	

Age	et	Comorbidités	 •  Espérance	de	vie	
•  EUROSCORE	ou	STS	Score	
•  ATCD	de	Chirurgie	Cardiaque	
•  Insuffisance	respiratoire,	rénale…	

Décision	en	Heart	Team	:	PCI	ou	CABG?	

Type	de	chirurgie	proposée	…	Type	de	stent	u'lisé	



Armstrong	EJ,	Circula0on	2013	

Diabé'que	mul'tronculaire	



Bangalore	S,	Circ	Cardiovasc	Interv		2014		

as patient, lesion, and procedural characteristics may be contrib-
uting, delayed arterial healing and reduced re-endothelialization
may play a role in the pathogenesis of late ST in o-DES.28,29

Delayed arterial healing could be related to a toxic effect from
the eluting drug and/or a hypersensitivity reaction from the
polymer and/or drug.29,30

Figure 2 Cumulative rate of restenosis (A) and definite stent thrombosis (B) up to 2 years in bare-metal stents (BMS), old-generation
drug-eluting stents (o-DES), and new-generation drug-eluting stents (n-DES).

Figure 3 Adjusted cumulative risk of restenosis (A) and definite stent thrombosis (B) up to 2 years in bare-metal stents (BMS), old-generation
drug-eluting stents (o-DES), and new-generation drug-eluting stents (n-DES).

G. Sarno et al.610
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Restenosis @ 2 years Definite ST @ 2 years SCAAR	Registry		
(94384	pts)	

	

	Sarno	G,	Eur	Heart	J	2012	
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Ultrathin	
Abluminal	
	Coa<ng	

Bioabsorbable	
Polymer	Coa<ng	
(PLGA)	
•  Abluminal	
•  4µm	thick	
•  85:15	ra<o		
•  <4	month		
						absorp<on	<me	

Everolimus-Elu<ng	
•  100μg/cm2	

•  3	month	release	<me	
	
 

Pla<num	Chromium		
Plaporm	
•  74μm	(0.0029in)		
						strut	thickness	
					Visibility	
					Strength		
					Flexibility		
					Conformability	
					Recoil	

SYNERGY	Stent	Technology	Design	
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Abluminal	vs.	Conformal	Polymer	
Abluminal	coa0ng	significantly	improves	endothelializa0on	COVERAGE	and	FUNCTION	

Mike	Eppihimer,	PhD	at	EuroPCR	2013/2014.	

%	Endothelial	Cell	(EC)	COVERAGE	
21	day	cell	assay		

Conformal	
PROMUS		
PtCr-EES	

Abluminal	
SYNERGY	PtCr-EES	

P<0.001	

Endothelial	Cell	(EC)	FUNCTION	

Conformal		
PROMUS	PtCr-EES	

Abluminal		
SYNERGY	PtCr-EES	

EC
	C
ov
er
ag
e	
(%

)	

Greater	localiza<on	of	VE-Cadherin	at	cell	
junc<ons	àImproved	EC	func<on	

CONFORMAL	 ABLUMINAL	
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De	la	Torre	Hernandez,	et	al.	Catheteriza<on	and	Cardiovascular	Interven<ons	DOI	10.1002/ccd.	

A-D:	Different	Case	Examples	of	SYNERGY	at	3	months	

E-H:	Different	Case	Examples	of	SYNERGY	at	6	months	

SYNERGY	is	associated	with	a	high	degree	of	in<mal	coverage	and		
apposi<on	at	3	months	post	implant	with	addi<onal	increase	at	6	months	

3	
M
O
N
TH

	
6	
M
O
N
TH

	

Case	study	not	necessarily	representa<ve	of	all	cases.	Results	in	other	cases	may	vary.			

Early	healing	assessment	with	OCT	of	SYNERGY	at	3	
and	6	months	ater	implant	
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SYNERGY	Stent	reported	lowest	rates	of	ST	in	real-
world	SCAAR	Registry	

SCAAR	Registry	
Stent	Thrombosis	(%)	in	DES	

	

Time	(years	since	sten<ng)	
All	stents	2007-Oct.	1,	2015	
Unadjusted	N-83,334	

Terumo	Ul<master™	Stent* 														
Medtronic	Resolute	Integrity™	Stent 										
Abbow	Xience	Xpedi<on™	Stent 													
Biotronik	Orsiro™	Stent 		
Biosensors	BioMatrix™	Stent 													
Medtronic	Resolute	Onyx™	Stent 												
BSC	Promus	PREMIER™	Stent												
BSC	SYNERGY™	Stent 		

1.5	

1.0	

0.5	

0.0	

*The	risk	of	Stent	thrombosis	is	based	on	the	Kaplan	Meier	Es<mate.	For	the	Ul<master	stent	only	9	stent	thromboses	was		
reported	in	1156	stents.	Eight	of	these	in	one	hospital.	Adapted	from	presenta<on	by	Stefan	James,	MD	at	TCT	2015.		
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SCAAR	Registry	Definite	ST	Rates	
SYNERGY	vs	Other	Current	Genera0on	DES	
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Time	ater	PCI	(months)	
0.3%	vs.	0.5%;	adjusted	HR:	0.69;	95%	CI:	0.37-1.37;	p=0.29	

*Other	current	gen	DES	includes:	BioMatrix,	Orsiro,	Promus	Element	Plus,	Promus	PREMIER,	Xience	Xpedi<on,	Resolute/Resolute	Integrity,	Ul<master,	&	Resolute	Onyx.	
Presented	by	Sarno	CRT	2016.	

Cu
m
ul
a<

ve
	ra

te
	o
f	d

ef
	S
T	
(%

)	

0.2%	vs.	0.4%,	adjusted	HR:	0.68;	95%	CI:	0.38-1.19;	p=0.17	
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Time	ater	PCI	(months)	
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0.1	
	
0	

All	Pa<ents	 ACS	Subset	
n-DES*,	N=64,429								
SYNERGY,	N=7,886	

No	addi<onal	def	ST	past	6	months	with	SYNERGY	in	both	groups	

0.2%	

0.4%	

0.3%	

0.5%	
n-DES*,	N=44,845							
SYNERGY,	N=5,294	
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Randomized	Cohort	(RCT)	

SYNERGY	
N=846	

PROMUS	Element	Plus	
N=838	

RCT	Design	
Mul<center	noninferiority	trial		

Pivotal,	single-blind,	1:1	randomiza<on		
Primary	Endpoint:		TLF	(CD,	TV-MI,	or	TLR)	at	12	mo	

Follow-up	through	5	years	

Pa<ents	with	≤3	na<ve	coronary	artery	lesions	in	≤	2	major	
epicardial	vessels;	lesion	length	≤	34	mm,		

RVD	≥2.25	mm	≤	4.0,	%DS≥50<100	
(excluded	LM	disease,	CTO,	SVG,	ISR	or	recent	STEMI)	

SYNERGY	
N=203	

SYNERGY	
N=21	

Diabetes	
Substudy	

PK	
Substudy	

125	global	sites	

DAPT	(ASA	+	clopidogrel,	<clopidine,	prasugrel,	<cagrelor)	≥	6	months		or	longer	as	tolerated		

EVOLVE	II	Pivotal	Trial	Design	

Kereiakes,	et	al.	Circ	Cardiovasc	Interv.	2015;8:e002372.	DOI:	10.1161/CIRCINTERVENTIONS.114.002372.	
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EVOLVE	II	Diabetes	Substudy	Design		
Prospec0ve,	single-arm,	mul0centre,	observa0onal	study	

12-month	Clinical	Follow-up	
97.6%	N=455	

Withdrew	Consent	N=5	
Missed	12-month	Visit	N=7	

Diabe<c	subjects	in	the	SYNERGY	
arm	of	the	EVOLVE	II	RCT	

N=263	

Diabe<c	subjects	in	the	Diabetes	
single-arm	study	

N=203	

EVOLVE	II	Diabetes	Substudy	
N=466	

Primary	Endpoint:	Target	Lesion	Failure	(TLF)		at	12	months	compared	to	a		
performance	goal	based	on	historical	results	in	diabe<c	pa<ents		

TLF	defined	as	cardic	death,	MI	related	to	target	vessel	(based	on	CK-MB	>3x	URL),	or	ID-TLR	
Presented	by	Windecker	at	EuroPCR	2015.	

EuroPCR 2015 
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EVOLVE	II	DM	Primary	Endpoint	
12-month	TLF	

P-value	from	the	one-sided	Clopper-Pearson	test	is	<0.025,	the	12-month	TLF	rate	
from	SYNERGY	is	concluded	to	be	less	than	the	performance	goal	(14.5%)	

*One-sided	97.5%	Clopper	Pearon	Upper	Confidence	Bound	(UCB)	
Presented	by	Windecker	at	EuroPCR	2015.	
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Performance	Goal	=	14.5%	

P<0.0001	

EuroPCR 2015 
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EVOLVE	II	DM	Primary	Endpoint	
12-month	TLF	

P-value	from	the	one-sided	Clopper-Pearson	test	is	<0.025,	the	12-month	TLF	rate	
from	SYNERGY	is	concluded	to	be	less	than	the	performance	goal	(14.5%)	

*One-sided	97.5%	Clopper	Pearon	Upper	Confidence	Bound	(UCB)	
Presented	by	Windecker	at	EuroPCR	2015.	
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Performance	Goal	=	14.5%	

1-sided	
97.5%	UCB*	

P<0.0001	

EuroPCR 2015 
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No.	at	risk	 0	 6	 12	 24	
SYNERGY	DM	 463	 444	 434	 290	
SYNERGY	 846	 807	 794	 553	
PE+	 838	 790	 772	 538	

Months	

Safety	Popula<on	:	Pa<ents	who	did	not	receive	a	study	stent	were	censored	at	1	year	
Presented	by	Meredith	at	EuroPCR	2016;	2y	EVOLVE	II	RCT	data	presented	by	Kereiakes	ACC	2016;	ITT	popula<on	
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EVOLVE	II	Diabetes	2-year	TLF	
EVOLVE	II	RCT	&	DM	Substudy	

EuroPCR 2016 
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ARC	Def/Prob*	

Pe
rc
en

t	

TLR	

Definite/Probable	ST	
Timing	

SYNERGY	
DM	

SYNERGY	
RCT	

Acute	(≤	1	day)	 0.9%	 0.2%	

Subacute	(2-30	days)	 0.2%	 0.1%	

Late	(31-365	days)	 0%	 0%	

EVOLVE	II	Diabetes	Substudy	 EVOLVE	II	RCT:	SYNERGY	arm	

Clinical	Outcomes	at	2	years	 EuroPCR 2016 



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Contrôle	à	J30	

Bon	résultat	angioplas<e	IVA	
Complément	revasc.	CD	et	Cx	

La	difficulté	n’est	pas	toujours	ou	on	l’a=end…	



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Contrôle	à	J30	

Synergy®	3.0	x	38mm	



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Contrôle	à	J30	

•  Grosses	difficultés	de		
franchissement	au	guide	
•  Prédilata<on	Cx	
•  Doute….	
•  Imagerie	endocoronaire	



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Contrôle	à	J30	

OFDI,	Terumo®	20mm/s	



Rupture	plaque	Cx	prox	 Guide	vrai	lumière	marginale	

Guide	fausse	lumière	Cx	distale	



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Contrôle	3	semaines	plus	tard…	

•  Franchissement	simple	
au	guide	

•  Imagerie	endocoronaire	



Guide	vraie	lumière	Cx	distale	

Synergy®	3.5	x	20mm	

Synergy®	3.0	x	20mm	



Technique	REPOT,		
T	sten<ng	guidé	par	OFDI	

Guide	vrai	lumière	marginale	

Synergy®	2,75	x	16mm	



Mme	D.	60	ans,	DNID,	SCA	ST+	antérieur	inaugural	
Résultat	final,	3	procédures,	5	EES	



Conclusion	

•  Diabé'que	=	moins	bon	pronos'c	
•  Doit	profiter	des	meilleures	techniques	de	revascu.	
•  Hors	SCA	ST+,	réflexion	médico-chirurgicale		
•  Recommanda<ons,	études	récentes	=	plutôt	CABG	
•  Angioplas'e	avec	DES	dernière	généra'on	=	alterna<ve	

	
	
pmotreff@chu-clermonoerrand.fr	


