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Conflits d’intérêts

Aucun dans le cadre de cette présentation 

Je suis Belge (désolé)





Paclitaxel-Coated Balloon Angioplasty Versus 
Drug-Eluting Stent in Acute Myocardial Infarction. 
The REVELATION Randomized Trial. JACC 2019.

• 120 pts STEMI, FFR à 9 mois. 

• At 9 months after enrolment, the mean fractional 
flow reserve value was 0.92 +/- 0.05 in the DCB group 
(n:35) and 0.91 +/- 0.06 in the DES group (n : 38) (p = 
0.27).  

• One abrupt vessel closure requiring treatment 
occurred after treatment with DCB. 

• Up to 9-months follow-up, 2 patients required non 
urgent target lesion revascularization (1 in each 
group).



• Réduction du phénomène inflammatoire 

• Amélioration de la biocompatibilité  

• Réduction de l’agrégation plaquettaire et de la 
croissance fibrineuse 

• Accélération du phénomène de réendothélialisation  

• Réduction du processus thrombotique 

• Présence de NO de surface   

1-Steinemann ; Injury 1996 ; Vol.27 Supl.3 : SC16-22  Institut de physique 
expérimentale Université Lausanne  
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2-Gotman. Journal of Endourology 1997; Vol.11 n°6 : 383-389 
2-Tsyganov et col. Nuclear Instruments and methods in physics research 2007; - 
B257: 122-127 
3-Yeh et col., Journal of Biomedical Material research, 2006; RES 76 A: 835-841 
4-Zhang et col. ;  Surface and Coatings Technology 84 (1996) 476-479 
5-Windecker et col. ; Eurointervention 2006, 2: 146-148 

TiTAN / OPTIMAX: Stent Biologiquement-Actif (BAS)

Windecker Circulation 2005

Etudes in Vitro

Efficacité du BAS (p=0.03) vs. le stent nu                          
sur la réduction du Late Loss (Perte lumière tardive)     

Etudes cliniques - TiNOX
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EuroIntervention 2010







PREUVES 
TiTAN OPTIMAX est biologiquement actif => PREUVE SUR L’HOMME  
   

10 ans de médecine basée sur des preuves  
  

TiNOX (vs BMS - 2005) 
TITAX-AMI (vs TAXUS - 2007) 

BASE-ACS (vs Xience V - 2011) 
TIDES-ACS (vs Synergy - 2018)



Causes of DES Thrombosis

• The polymer (hypersensibility reactions, inflammatory and 
thrombogenic) ! 

• The drug (delayed healing and incomplete late stent 
apposition) 

• The  procedure (suboptimal stent deployment and in/
outflow problems) 

• The patient (anti-platelet resistance, intrinsic 
thrombogenicity and more complex lesions) 

Increased sensitivity to obligatory prolonged 
dual antiplatelet regimens



Everolimus-eluting stents versus 
bare-metal stents in ST-segment 
elevation myocardial infarction. 

Five-year results of the 
EXAMINATION Trial

Manel Sabaté  
on behalf of the EXAMINATION investigators 

Lancet 2015



Patient-oriented endpoint  
(all-cause death, any myocardial infarction or any 

revascularization)

EXAMINATION trial



Lancet 2016

“There were six prespecified secondary 
outcomes, of which five were reported in the 
article and one was not. Additionally, the 
Article reports the prespecified primary 
composite outcome at four additional non-
prespecified timepoints; and ten new 
outcomes that were not prespecified, 
reporting eight of these at five timepoints 
each. None of these novel outcomes is 
adequately declared as non-prespecified…”



REPONSE A L’OBJECION #1 

EXAMINATION

L’objectif de SUPERIORITE n’a pas été atteint. 



Biolimus-Eluting Stents With Biodegradable 
Polymer Versus Bare Metal Stents in Acute 
Myocardial Infarction: the COMFORTABLE 

AMI Trial 

Lorenz Räber, Henning Kelbæk, Miodrag Ostojic,  
Andreas Baumbach, David Tüller, Clemens v. Birgelen,  

Dik Heg, Marco Roffi, Aris Moschovitis, Ahmed A. Khattab,  
Peter Wenaweser, Robert Bonvini, Giovanni Pedrazzini,  

Ran Kornowski, Klaus Weber, Thomas F. Lüscher,  
Masanori Taniwaki, Bernhard Meier,  

Peter Jüni, Stephan Windecker 
NTC00962416  
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582 546 539 531 525 519 514BMS

No at risk
0 60 120 180 240 300 365

Days since index procedure

BES 4.3 %

BMS 8.7 %

1 yr HR 
0.49 (0.30-0.80) 

P=0.004

Primary Endpoint – MACE @ 1 Year

Clinical outcomes were adjudicated by an independent and blinded CEC



2nd Endpoint – Cardiac Death
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575 549 547 546 544 542 538BES
582 558 556 551 549 545 542BMS

No at risk
0 60 120 180 240 300 365

Days since index procedure

BES 2.9 %

BMS 3.5 %

1 yr HR 
0.81 (0.42-1.56) 

P=0.53

Clinical outcomes were adjudicated by an independent and blinded CEC



*COMFORTABLE AMI



COMFORTABLE AMI – BACKGROUND II

Overall 0.81 (0.66 to 1.00) 0.05
Diabetes mellitus ns
Yes 1.00 (0.70 to 1.44) 0.98
No 0.70 (0.54 to 0.91) 0.007

ACS ns
Yes 0.76 (0.57 to 1.01) 0.06
No 0.86 (0.63 to 1.17) 0.34
ST elevation MI 0.043
Yes 0.45 (0.24 to 0.83) 0.009
No 0.88 (0.70 to 1.10) 0.26
Left anterior descending ns
Yes 0.86 (0.63 to 1.18) 0.36
No 0.76 (0.57 to 1.01) 0.06
Multivessel disease ns
Yes 0.75 (0.49 to 1.13) 0.16
No 0.82 (0.64 to 1.05) 0.11
Off label use ns
Yes 0.79 (0.63 to 0.99) 0.037
No 0.84 (0.47 to 1.51) 0.56
De-novo lesions ns
Yes 0.81 (0.64 to 1.01) 0.07
No 0.82 (0.46 to 1.45) 0.49
Small-vessel disease ns
Yes 0.88 (0.68 to 1.12) 0.30
No 0.65 (0.44 to 0.97) 0.033
Long lesions ns
Yes 0.70 (0.49 to 1.01) 0.06
No 0.85 (0.65 to 1.10) 0.21

RR (95%CI) P P inter

.
25

Favors BES Favors 
BMS

BES better SES better



Ce qu’on veut ns faire croire…  
Ce que l’on ne dit pas…

• Aujourd’hui, les Guidelines recommandent un virage à 180 
degrés dans l’infarctus (STEMI/NSTEMI) en faisant la 
promotion du TOUT DES.  

• Sur quelles preuves ? 

• Peu/pas d’ étude dans le NSTEMI…  

• 2 gdes études dans le STEMI (EXAMINATION=> endpoint 
primaire non atteint, problèmes méthodologiques et 
COMFORTABLE AMI=> stent nu comparateur de 120 microns) 

• IVUS à 5 ans ds COMFORTABLE AMI  (2.1% vs 0.15%)



NSTEMI



Neo-Intimal Thickness (Late-Loss, mm)

Clinical  
Events

0

Late Stent  
Thrombosis

Restenosis

Safety↓ Efficacy↓

Trading-Off Safety and Efficacy

DES BAS BMS



OPTIMAX OCT  
Faster and more complete healing by 
TiNOX coated stents in ACS patients

Bernard De Bruyne
Cardiovascular Center Aalst, Belgium



Methods 
• Patients with STEMI or Non-STEMI 
• Native arteries 
• Length <24 mm

• Cohort A: OCT at 1 month 
• Cohort B: OCT at 6 months

• Blinded OCT analysis 
✓ Luminal area  
✓ NIH area 
✓ Percentage uncovered struts 
✓ Malapposed struts 
✓ NIH tickness 
✓ Malapposition distance  

OPTIMAX-OCT



110 patients with ACS   
(STEMI or NSTEMI)

CoCr-TNO (n=29)

 COHORT A (n=55) 
OCT at 1 month

 COHORT B (n=55) 
OCT at 6 month

PtCr EES (n=26) CoCr-TNO (n=29) PtCr EES (n=26)

CoCr-TNO (n=28) PtCr EES (n=24)

CoCr-TNO (n=16) PtCr EES (n=14)

1:1 1:1

OCT at 1 mo

OCT at 6 mo

OPTIMAX-OCTFlow Chart 



Results
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Results
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Results OPTIMAX-OCT

Restenosis Rate at 6 Months 

Synergy: 0% OPTIMAX: 0%



In patients with ACS, CoCr-TNO-stent (OPTIMAX) 
implantation was associated with lower rates of 
uncovered and malapposed struts, as compared 
to PtCr-BP EES (SYNERGY) 

Neo-intimal thickness was larger and luminal aere 
was smaller with the CoCr-TNO-stent (OPTIMAX) 
as compared to PtCr-BP EES (SYNERGY) 

The restenosis rate after 6 months rate is 0% after 
both stents 

Summary OPTIMAX-OCT



Patients presenting with 
Acute Coronary Syndrome

12 International Sites 
Randomisation 2:1

Clinical Follow-up
30d 6mo 4yr2yr 5yr

Primary Endpoint: MACE (Cardiac death, MI, and TLR) at 12 months 
Co-Primary Endpoint: Cardiac death, MI, major bleeding at 18 months

12mo 18mo

TIDES-ACS 

BAS 
Titanium-Nitride-Oxide-coated 

Bioactive Stent  
989 Patients

3yr

EES 
Everolimus-Eluting Stent with 

biodegradable polymer  
502 Patients

PI P Karjalainen (FIN) 

Co-PI K Kervinen (FIN), J van Der Heyden (NED), H Romppanen (FIN), P Tonino (NED) 

CEC  J Marco (FRA), A de Belder (UK), R Wiseth (NOR), J Gomez-Hospital (SPA), D Formigli (ITA)

ClinicalTrials.gov: NCT02049229    
Minerva Cardioangiol. 2015;63:21-9.



TIDES-ACS Clinical Characteristics

BAS 
(n=989)

EES 
(n=502)

P 
value

Age (years) 62.7 ± 11.0 62.6 ± 10.5
Male (%) 75.3 76.3

Diabetes (%) 14.2 12.5 0.43

- Insulin treated (%) 2.3 3.8 0.14

Hyperlipidemia (%) 41.5 40.2 0.66

Hypertension (%) 46.8 43.6 0.25

Current smoker (%) 31.2 35.9 0.08

Prior myocardial infarction (%) 7.6 9.0 0.37

Prior PCI (%) 7.0 6.6 0.83

Prior CABG (%) 0.6 1.2 0.23

NSTEMI (%) 46.3 45.0 0.66

STEMI (%) 44.9 47.6 0.32

0.85

0.70



TIDES-ACS Devices 

Cobalt-chromium-based BAS 
(OPTIMAX™)

Platinum-chromium-based 
biodegradable-polymer EES 

(SYNERGY™)

Stent Platform Cobalt-chromium platform 
Helicoidal Design 

Strut thickness 75 µm

Platinum-chromium platform 
Slotted Tube 

Strut thickness (74-81) µm

Drug --- Everolimus

Drug Density --- 100 µg/cm2

Coating Titanium-Nitride-Oxide ---

Polymer --- Abluminal poly (D,L-lactide-co-
glycolide) (4 µm)

Manufacturer Hexacath, Paris, France Boston Scientific Corp. MA. USA



TIDES-ACS Clinical Sites 
Investigators Hospital n

J Lalmand C.H.U. de Charleroi, Charleroi, Belgium 50

P Tonino Heartcenter Catharina Hospital, Eindhoven, Netherlands 391

M Laine, M Pentikäinen Helsinki University Hospital, Helsinki, Finland 27

J Sia, T Pinola Kokkola Central Hospital, Kokkola, Finland 82

H Romppanen, A Perälä Kuopio University Hospital, Kuopio, Finland 220

P Frambach INCCI Luxembourg Hospital, Luxembourg 86

J van der Heyden St Antonius Hospital, Nieuwegein, Netherlands 236

K Kervinen, M Niemelä Oulu University Hospital, Oulu, Finland 128

P Karjalainen, W Nammas, J Mikkelsson Satakunta Central Hospital, Pori, Finland 174

A Serra Hospital Sant Pau, Barcelona, Spain 30

Dr. Vaquerino, M Fuertes Hospital del Mar, Barcelona, Spain 17

M Pietilä, J Airaksinen Turku University Hospital,Turku, Finland 50



TIDES-ACS MACE at 12 months
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ESC Meeting Barcelona 2017



TIDES-ACS MACE at 18 months
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TIDES-ACS other events at 18 months
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* Co-primary endpoint = myocardial infarction (MI), cardiac death and major bleeding

 TIDES-ACS 
Co-primary endpoint at 18 months

Log-Rank P  < 0.01

 P = 0.001 
HR 2.17 (95% CI 1.36-3.45)

 - 4.1%

 P = 0.001



Le stent bioactif OPTIMAX n’est pas inférieur au stent délivrant de 

l’Evérolimus (SYNERGY) pour le 1er critère composite (mortalité 

cardiaque, infarctus, TLR). 

Le stent bioactif OPTIMAX apparait supérieur au stent délivrant de 

l’Evérolimus (SYNERGY) pour le 2ème critère composite (mortalité 

cardiaque, infarctus, hémorragie majeure). 

Le stent bioactif semble une excellente alternative au DES ds la prise 

en charge des ACS…; pensez aux avantages de la ré-

endothélialisation rapide et homogène…

Conclusions



• L’étude TIDES ACS se heurte à une opposition de 
l’industrie (US ?? et autres) et n’est toujours pas 
publiée par… mépris… ? 

• En l’état une métanalyse réalisée par F. Daoud 
(Pessac), présentée à l’AHA 2018 (montrant – de 
thrombose de stent à 1 an et 5 ans), est dans le 
même état que TIDES ACS…  

• Il faudrait peut-être réagir en justifiant que les 
équipes qui font confiance à la France doivent 
soutenir son industrie dans des indications bien 
précises… 

• J’ai connu des français plus chauvins…



Prenez-soin aussi de votre patrimoine industriel…  
                             Qui n’est pas (encore) le mien…







Back up slides



TIDES-ACS 
ARC Stent Thrombosis at 12 months

OPTIMAX BAS 
(n=989) 
n (%)

SYNERGY EES 
(n=502) 
n (%)

P 
Value

Definite ST 10 (1.0) 10 (2.0) 0.15

Probable ST 1 (0.1) 4 (0.8) 0.047

Definite or Probable ST 11 (1.1) 14 (2.8) 0.01



TIDES-ACS Lesion Characteristics 

BAS 
(n=989)

EES 
(n=502)

P 
value

No. of lesions treated/patient 1.17 ± 0.44 1.18 ± 0.49 0.83

2 or 3 vessels treated 36.0% 36.7% 0.75

RVDa (mm) 3.20 ± 0.45 3.21 ± 0.45 0.67

Lesion length (mm) 14.9 ± 6.5 14.8 ± 5.9 0.81

Culprit lesion location

   - LAD 45.7% 45.8% 0.86

   - Cx 21.2% 20.0% 0.65

   - RCA 33.0% 34.1% 0.56

B2/C type complex lesion 22.5% 21.7% 0.67

Thrombus in culprit lesion 33.1% 36.7% 0.18

a Reference vessel diameter



Clinical Res Cardiol 2018



2007 – 2017  
Stent BAS vs. Stents actif pour le SCA 

*EuroIntervention 2012;8:306-315 
**Int J Cardiol 222 (2016) 275-280 *EuroIntervention 2008;4:234-241 

**Int J Cardiol 2013 Sep 30; 168(2) 1214-9 doi

2007 
TiTAN vs TAXUS

(1st generation DES)

2011 
TiTAN2 vs XIENCE V

(2nd generation DES)

2017 
OPTIMAX vs SYNERGY

(3rd generation DES)

1 an* P 5 ans** P

  MACE     10.3 vs 12.8 NI
16.4 vs 

25.1
0.03

Décès 
C.

0.5 vs 1.9   0.2 1.9 vs 5.7 0.04

IDM 4.2 vs 8.1    0.1 8.4 vs 18 0.004

Def. ST    0.4 vs 3.3 
0.03

1
0.9 vs 7.1 0.001

TLR 9.3 vs 7.1 0.5
11.2 vs 

10.9
0.92

1 an* P 5 ans** P
9.6 vs 9.0 NI 14.4 vs 17.8 0.26
1.9 vs 1.0   0.39 2.8 vs 3.8 0.76

2.2 vs 5.9    
0.00

7
5.9 vs 9.7

0.02
8

0.7 vs 2.2 0.07 1.1 vs 3.8
0.01

5
6.5 vs 4.9 0.37 8.3 vs 9.9 0.58

1 an* P
6.3 vs 9.0 NI

   0.5 vs 1.6   0.04

   1.8 vs 4.6    
0.00

4
0.7 vs 2.2 0.07
5.4 vs 3.4 0.09

*Late Breaking Science Session 
  Congrès ESC Barcelone 2017

TiTAN

N=425 N=827 N=1491


