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  Inclusion criteria: Pat. ≥ 18 yrs.; PCI with DES required; informed consent; ability and willingness to comply with study procedures and follow-up 

  Exclusion criteria: Participation in RCT of CV devices, DAPT, anti-thrombotics or anticoagulants before reaching primary EP; life expectancy < 1 y

ear; planned surgery <3 mo. preventing maintenance of DAPT; known pregnancy; known intolerance to DES, anticoagulants or antiplatelet drugs, 

preventing DAPT 

2,488 patients were 1:1 randomized 

 All-comer patients 
 

(2015.10.07~2016.12.23) 

  

-  Primary endpoint: Target Vessel Failure (CD, TV-MI, or ID-TVR) 

- Secondary endpoints: individual component of the primary outcomes, all death, all MI, any revascularization,  

                                           major bleeding, stent thrombosis 

- Additional composite endpoints: TLF (CD, TV-MI, or ID-TLR), MACE (all death, all MI, emergent CABG, ID-TLR) 

                                                             POCE ( all death, all MI, any revascularization) 

 

*** Equally funded by Medtronic and Biotronik *** 

 

1-year clinical outcomes  

Zotarolimus-eluting  

RESOLUTE ONYX 

(N = 1243) 

Sirolimus-eluting  

ORSIRO 

(N = 1245) 

BIONYX: Trial Design 



All patients 
n = 2,488 

Resolute Onyx 
n = 1,243  

Orsiro 
n = 1,245 

Age  (yrs.) 64.0 ± 11.0 64.1 ± 10.9 63.9 ± 11.2 

Women  23.9 % 23.9 % 23.9 % 

BMI  (kg/m²) 27.9 ± 4.4 27.9 ± 4.4 28.0 ± 4.4 

Current smoker 30.6 % 30.6 % 30.7 % 

Family history of coronary artery disease 43.5 % 44.7 % 42.2 % 

Diabetes, medically treated 20.5 % 20.9 % 20.1 % 

Hypertension 51.5 % 49.8 % 53.2 % 

Hypercholesterolemia 45.9 % 45.4 % 46.4 % 

Previous myocardial infarction 16.1 % 15.6 % 16.5 % 

Previous percutaneous revascularization 21.7 % 21.1 % 22.3 % 

Previous coronary bypass surgery 7.1 % 6.4 % 7.8 % 

Acute coronary syndrome 70.9 % 70.8 % 71.1 % 

Acute myocardial infarction 51.2 % 50.4 % 52.1 % 

     STEMI 25.0 % 22.7 % 27.2 % 

     NSTEMI 26.3 % 27.7 % 24.9 % 

Unstable angina 19.7 % 20.4 % 19.0 % 

Stable angina or silent ischemia 29.1 % 29.2 % 28.9 % 

Baseline Characteristics 



Lesion Characteristics 

All lesions 
n = 3,239 

Resolute Onyx 
n = 1,646 

Orsiro 
n = 1,593 

Target lesion coronary artery 

     Left main  1.5 % 1.5 % 1.4 % 

     Left anterior descending 41.4 % 41.2 % 41.6 % 

     Left circumflex 23.8 % 24.3 % 23.4 % 

     Right coronary artery 33.1 % 32.9 % 33.3 % 

     Bypass graft 1.4 % 1.2 % 1.6 % 

ACC/AHA lesion class 3,235 1,644 1,591 

     A/B1 30.3 % 30.4 % 30.2 % 

     B2/C 69.7 % 69.6 % 69.8 % 

Bifurcation 31.9 % 31.3 % 32.5 % 

Severe calcification 15.5 % 15.0 % 16.0 % 

In-stent restenosis 2.3 % 2.9 % 1.8 % 

Chronic total occlusion 3.5 % 3.1 % 4.0 % 

Number of stents per lesion 1.26 ± 0.56 1.27 ± 0.55 1.26 ± 0.57 

Implantation of assigned stents only 98.3 % 98.6 % 98.0 % 



Procedural Data (1) 

All lesions 
n = 3,239 

Resolute Onyx 
n = 1,646 

Orsiro 
n = 1,593 

Total number of lesions treated per patient 

1 lesion 75.2 % 73.5 % 76.9 % 

2 lesions 20.1 % 21.2 % 19.1 % 

3 or more lesions 4.7 % 5.4 % 4.0 % 

Multivessel treatment 17.7 % 19.0 % 16.5 % 

At least one chronic total occlusion 4.5 % 4.0 % 5.0 % 

At least one bifurcation lesion 39.4 % 39.0 % 39.8 % 

At least one in-stent restenosis 2.9 % 3.5 % 2.2 % 

At least one small-vessel (RVD < 2.75 mm) 52.3 % 54.3 % 50.3 % 

At least one long lesion (> 27 mm) 21.0 % 19.7 % 22.3 % 

Total stent length (mm) per patient 30 (18-48) 30 (18-49) 30 (18-48) 

Radial approach 73.1 % 73.5 % 72.6 % 

Total number of lesions treated per patient 

1 lesion 75.2 % 73.5 % 76.9 % 

2 lesions 20.1 % 21.2 % 19.1 % 



Procedural Data (2) 

All lesions 
n = 3,239 

Resolute Onyx 
n = 1,646 

Orsiro 
n = 1,593 

Preprocedural 

Lesion length (mm) 15.4 (11.3-23.2) 15.3 (10.9-22.9) 15.6 (11.2-23.7) 

Minimum lumen diameter (mm) 0.75 (0.46-1.05) 0.75 (0.48-1.04) 0.74 (0.43-1.06) 

Reference vessel diameter (mm) 2.81 (0.56) 2.79 (0.57) 2.83 (0.56) 

Stenosis (lumen diameter, %) 72.3 (61.5-83.0) 72.0 (61.2-82.1) 72.7 (61.8-84.4) 

Procedural 

Implantation of study stents only 98.3 % 98.6 % 98.0 % 

Number of stents implanted per lesion 1.26 (0.56) 1.27 (0.55) 1.26 (0.57) 

Postdilatation 64.0 % 63.5 % 64.5 % 

Postprocedural 

Minimum lumen diameter (mm) 2.41 (0.53) 2.41 (0.54) 2.41 (0.52) 

Stenosis (lumen diameter, %) 12.7 (8.2-18.3) 12.4 (8.1-17.8) 13.0 (8.5-18.9) 

Acute gain in segment (mm) 1.67 (0.63) 1.65 (0.62) 1.68 (0.64) 

Device success  98.1 % 98.4 % 97.8 % 

Lesion success  99.7 % 99.7 % 99.6 % 



Primary Endpoint (TVF) 

P non-inferiority = 0.0005 
P superiority  = 0.77 

TVF = CD, TV-MI, or ID-TVR  



Components of TVF 

ID-TVR 

At 1-year follow-up,  

there was no statistically 

significant difference 

between stent groups in 

the components of TVF. 

Cardiac Death 

TV- MI 



TVF TLF MACE POCE

4.5 % 

p = 0.77 

p = 0.68 

p = 0.71 

p = 0.41 

4.7 % 3.9 % 3.6 % 4.9 % 4.6 % 7.3 % 8.2 % 

Composite Clinical Endpoints 



Definite or Probable Stent Thrombosis 

(1/1243) 

(9/1245) 



What we learned from BIONIX trial 

• Regarding BIONIX trial, it can reflects well the wide 

spectrum of patients treated in routine daily practice 

as study population included 30% bifurcation lesion, 

18% MVD, 70% ACS including 25% STEMI, 26% 

NSTEMI. 

 

•  The Resolute Onyx demonstrated safety and 

efficacy at 1-year follow-up in allcomers. 

 

• The rate of stent thrombosis was very low (0.1%) in 

the Resolute Onyx group. 

 



• Resting chest pain 6-hour ago 

• Known Diabetes, NTN 

• s/p PCI for p-to-mLAD d/t NSTEMI 8-month ago 

• Interruption of medication including for 3-day DAPT d/t the loss of his wife 

• Initial TnI: 15.1 ng/dL 

Ahn OO (85/M) 



(2018.03.17) 2.75x28mm & 2.5x33mm DES 

implantation in p-to-mLAD 

Severe stenosis in ectatic pRCA, suspicious 

ruptured plaque, with TIMI 2 flow 

Urgent CAG 

Lt.snuffbox approach 

2018.11.15 

No ISR of implanted stent in LAD 



stent optimization in the setting of AMI 



The factor of stent optimization 

(① Intravascular image guidance) 

2014 ESC/EACTS Guidelines 2018 ESC/EACTS Guidelines 

Intravascular imaging for procedural optimization should be considered 



Annual trend of image-guided PCI in patients with AMI 

(data from KAMIR) 

J Cardiol 2018;72:186-192 



Distal reference diameter Prox reference diameter MLA (Minimal lumen area) 

EEL: 5.5mm 

Lumen: 4.5mm 

4.0mm2  

(PB: 86%) 

EEL: 5.8mm 

Lumen: 4.8mm 



The factor of stent optimization 

(② appropriate DES selection) 



MLA 

5.7mm 

5.6mm 

5.2mm 

5.8mm 

5.5mm 

International Journal of Cardiology 2016;221:171-179 

4.0mm DES 

Deployment at NP 

Postdilation 

4.0x12mm NC balloon 

@ 14 atm  

5.0x12mm NC balloon 

@ 14 atm (5.02mm) 

6.0x15mm balloon 

@ 14 atm (6.46mm) 

1. strut fracture 

 

2. polymer damage 

 

3. Clinical data 

No guarantee of 



Dedicated stent for dilated coronary artery 



FU CAG after predilation 
Predilation with 3.0x15mm compliance 

balloon 

IVUS-guided stent optimization for dilated 

coronary artery with Resolute OnyxTM 



IVUS-guided stent optimization for dilated 

coronary artery with Resolute OnyxTM 

4.5x30mm OnyxTM implantation in mRCA @ 

16atm (upto 4.7mm) 

Positioning of 5.0x30mm OnyxTM for 

implantation with overlapping 



CORE WIRE TECHNIQUE of Resolute OnyxTM 

5.0x30mm OnyxTM  implantation 

in pRCA with overlapping @ 18 

atm (upto 5.35mm) 



FU CAG after postdilation 
Postdilation with 4.5x12mm NC balloon 

@ upto 22atm 

IVUS-guided stent optimization for dilated 

coronary artery with Resolute OnyxTM 



Expert consensus of the EAPCI, Eur Heart J May 16, 2018 

MSA (Minimal Stent Area) 

12.6mm2 

(3.8x4.5mm) 

Maximal Stent Area 

18.1mm2 

(4.3x5.3mm) 

① MSA 

② No Severe malapposition 

③ No Stent edge dissection 



Successful IVUS-guided Resolute OnyxTM implantation  

in the stenotic lesion of dilated coronary artery 

Final CAG after 4.5x30mm & 5.0x30mm 

OnyxTM implantation 
Initial CAG 



Cardiol J 2018 [Epub ahead of print] 



Study Flowchart 

Cardiol J 2018 [Epub ahead of print] 

- Primary outcomes: TLF (CD, TV-MI, ID-TLR) at 6-month 

- Secondary outcomes: 1) components of TLF  

                                         2) Definite/Probable stent thrombosis 



OnyxTM 

 (n=402) 

XienceTM & SynergyTM 

(n=1,084) 

 

p-value 

Demographic   

Age [kg/m2] 64.0 ±12.4 64.2 ± 12.2 0.802 

Male sex 305 (75.9%) 816 (75.3%) 0.813 

CV risk factors    

HTN 206 (51.2%) 541 (49.9%) 0.647 

Diabetes 122 (30.3%) 294 (27.1%) 0.218 

Dyslipidemia 52 (12.9%) 128 (11.8%) 0.554 

Current smoking 158 (39.3%) 446 (41.1%) 0.521 

F/Hx of IHD 35 (8.7%) 106 (9.8%) 0.531 

Medical history   

Angina 36 (9.0%) 70 (6.5%) 0.097 

MI 30 (7.5%) 45 (4.2%) 0.010 

HF 5 (1.2%) 11 (1.0%) 0.704 

CVA 24 (9.0%) 73 (6.7%) 0.596 

STEMI 207 (51.5%) 566 (52.2%) 0.805 

Killip III/IV 58 (14.5%) 151 (14.5%) 0.997 

LVEF, % 52.3 52.8 0.388 

Baseline Characteristics 

Cardiol J 2018 [Epub ahead of print] 



OnyxTM 

 (n=402) 

XienceTM & SynergyTM 

(n=1,084) 

 

p-value 

Transradial approach 189 (47.0%) 498 (46.3%) 0.802 

Image-guided PCI 123 (30.6%) 359 (33.1%) 0.305 

Culprit vessel   0.532 

LAD 186 (46.3%) 528 (48.8%) 

LCx 65 (16.2%) 180 (16.6%) 

RCA 140 (34.8%) 337 (31.1%) 

 Left main 11 (2.7%) 38 (3.5%) 

Left main or MVD 228 (56.7%) 530 (49.0%) 0.008 

B2/C lesion 354 (90.1%) 952 (89.3%) 0.670 

Implanted stent   

Stent number 1.25 ± 0.46 1.20 ± 0.45 0.077 

 Stent diameter 3.12 ± 0.46 3.15 ± 0.43 0.222 

 Stent length 31.0 ± 14.8 30.4 ± 15.2 0.498 

Angiographic and procedural Characteristics 

Cardiol J 2018 [Epub ahead of print] 



Target Lesion Failure (TLF) at 6-month 

TLF = CD, TV-MI, ID-TLR 

(OnyxTM) 
(XienceTM & SynergyTM) 



Composite clinical outcomes 6-month  

3.7% 

0.2% 
0% 

0.2% 

3.4% 

0.6% 
0.3% 0.3% 

0

1

2

3

4

5

Cardiac death TV-MI ID-TLR ST (Def/Prob)

O-ZES EES

P = 0.560 
P = 0. 600 P = 0. 696 

Cardiol J 2018 [Epub ahead of print] 

P  adjusted p-value 

implantation of Resolute OnyxTM or EES including 

Xience and Synergy provided similar clinical outcomes 

in patients with AMI undergoing successful PCI. 

P = 0.665 



Take Home Message 

• When you performed PCI with OnyxTM, you 

don’t have to worry about stent thrombosis in 

99.8~99.9% of the patients including AMI. 

 

• For stent optimization for the dilated coronary 

artery, dedicated large size OnyxTM is good 

option, especially with intravascular image-

guidance. 

 

• Don’t try to change the name, Onyx! 



Thank you for your attention 


