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Defining High Bleeding Risk (HBR)
BARC 3 or 5 bleeding risk >4% (or risk of ICH > 1%) at 12 mths

Factors Associated with Increased Bleeding Risk After PCI 

Urban P. et al. Eur Heart J 2019; 40:2632-53



High 

Bleeding Risk 

(HBR) Criteria

≥ 1 major 

≥ 2 minor

Urban P. et al. Eur Heart J 2019; 40:2632-53



DAPT Duration after Bifurcation PCI

M Zimarino et al.  EuroIntervention 2021;17:59-66. DOI: 10.4244/EIJ-D-20-00885 



Case Presentation

71 year old male -

♥ Presentation Recurrent angina < 2 weeks, GTN responsive, ECG SR NAD

♥ Pathology   Cr 87 mmol/L, eGFR 76 mL/min/1.73m2, Hb 160, Plat 142, TnT - negative

♥ Background No IHD, hyperlipidaemia, R renal mass – nephrectomy scheduled

♥ Medications Nil regular medications, NKDA

♥ Investigations TTE –normal ventricular size and function, nil valvular abnormalities 

EST – 5.5 min, typical chest pain after 3 min, anterolateral hypokinesis 

at peak exercise (HR 135 bpm)

Invasive coronary angiography (after DAPT)







IVUS Guided (Co-registration)  Bifurcation PCI



IVUS Guided (Co-registration) Bifurcation PCI

Distal reference - 3.7 mm                          Proximal reference – 4.9 mm  



IVUS Guided Bifurcation PCI

PCI Planning – IVUS Guided

• Lesion length 16 mm

• Distal ref 3.7 mm

• Proximal ref 4.9 mm

• 3.5 x 18 mm ZES

• Provisional Strategy (1,0,0)

• POT 4.5 mm – 10mm NC

• (DOT 3.5 mm)



2.5 mm balloon 3.5 x 18 mm ZES Wire exchange

3.5/3.0 mm NC KBI 4.5 mm Re-POT

4.5 mm NC POT



Stent Selection – Expansion Capacity 
Maximal diameter of main drug-eluting stents in a virtual bench

➢ Minimal stent LD excluding struts

➢ Largest DES (4.0mm) size over-expanded with6.0 mm balloon at 14 atm
Ng, Foin et al Int Journal Cardiol 2016

5.7mm 5.6mm

6.0mm (4.5-5.0 XL size), 

5.6mm (4.0 size)

5.8mm 5.9mm 5.3mm

5.0







IVUS Guided Bifurcation PCI

PCI Planning – IVUS Guided Optimized

• Lesion length 16 mm

• Distal ref 3.7 mm

• Proximal ref 4.9 mm

• 3.5 x 18 mm ZES

• Provisional Strategy (1,0,0)      KBI 4.0/3.0 mm NC balloons

• POT 4.5 mm – 10mm NC POT 5.0 mm NC balloon



Ostial Final Result



Ostial Final Result
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High bleeding risk patients undergoing PCI†

(no lesion or vessel limitations)

Resolute Onyx DES with 
1-month DAPT

(N = 1000)

BioFreedom™* DCS 
with 1-month DAPT

(N = 1000)

Primary endpoint: Composite of cardiac death, MI, and ST at 1 year

Powered secondary endpoint: TLF: CD, TVMI or cdTLR at 1 year

Antiplatelet therapy: After one month, subjects will continue on aspirin (75–100 mg daily) or P2Y12 inhibitor, 
recommended per guidelines

84 Global Sites
Lead Investigator — Stephan Windecker

Co-investigators: Azeem Latib and Elvin Kedhi

†CAD patients (ACS + stable angina) undergoing PCI who are at increased risk of bleeding or in whom DAPT > 1 month is undesirable, see inclusion criteria for HBR definition. 
Source: Windecker S, et al. N Engl J Med. 2020;382:1208-1218. 

Onyx ONE: The only DES vs. DES trial in HBR patients with 1-month DAPT

UC202119085aML



HBR Inclusion Criteria
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Severe liver disease

Thrombocytopenia

Prior ICH

Long-term NSAID or steroids

Hospital for bleeding

Stroke < 1yr

Expected DAPT non-compliance

Planned surgery

Active or recent cancer

Renal failure

Anemia or transfusion

OAC

Elderly (age ≥75 yr)

Patients meeting criteria (%)

*Source: Windecker S, et al. N Engl J Med. 2020;382:1208-1218.

UC202119085aML

Resolute Onyx™ DES

BioFreedom™* DCS

1.6
Average 
Criteria per 
Patient

46%
of patients met 2 or 
more criteria for 
high bleeding risk



Resolute onyx™ DES in complex HBR patients with 1-mo DAPT at 2 years

*†Def/prob ST. **Based on Kaplan-Meier estimates.
Source: Windecker S, et al. Final Two-Year Results from the Randomized Onyx ONE Trial in High Bleeding Risk Patients Treated with 1-month DAPT. Presented at ACC 2021.

UC202119085aML
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Primary Safety Endpoint
Cardiac Death, MI, ST at 2 years

Number at risk

DES 1003 866 807 762 730

DCS 993 861 793 752 727

21.3%

20.7%17.3%

17.0%

Resolute Onyx DES 

BioFreedom™* DCS
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2yr
Results**

Resolute Onyx 
DES 

(N = 1003)

BioFreedom
DCS 

(N = 993)

Non-
inferiority P-

value

CD/MI/ST 21.3% 20.7% 0.71

CD 7.7% 6.0% 0.14

MI 15.2% 17.0% 0.35

ST† 1.7% 2.5% 0.19


