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• The Academic Research Consortium (ARC) is an international
collaborative forum across medical device stakeholders that includes
academics, clinical trialists, regulatory bodies and industry.

Academic Research Consortium (ARC)

The ARC Board includes representatives from:
• Baim Institute for Clinical Research (Boston, USA)
• Cardialysis & European Cardiovascular Research Institute - ECRI

(Rotterdam, The Netherlands)
• Cardiovascular Research Foundation (New York, USA)
• Duke Clinical Research Institute (Raleigh, USA)
• CERC - Cardiovascular European Research Center (Massy, 

France)
• United States Food and Drug Administration (Advisory role)

U.S. Food and Drug
Administration

https://www.fda.gov/
https://www.fda.gov/


• The purpose of the ARC is to create a dynamic, transparent and
collaborative forum for stakeholders to develop consensus definitions
and standard nomenclature in pivotal clinical trials of medical devices
and to disseminate such definitions and recommended processes into
the public domain.

Academic Research Consortium (ARC)

• Universal language

• Comparison between device, drugs, strategies and trials

• Facilitates clinicians

• Facilitates regulatory

• Facilitates industry stakeholders

• In the end…patients will benefit



Impact of two bleeding criteria in the same
ACS population (15.000 pts)

Rao et al.  JACC 2006 HR for MI and Death at 30days

4 fold

difference



Impact of different peri-procedural MI criteria in the
same PCI population (1010 pts)

Piccolo et al. European Heart Journal- Quality of Care and Clinical Outcomes (2023)
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Bleeding classification

Comprehensive bleeding classification should address:

- Cause (procedural, spontanenous)

- Site 

- Severity

- Correlation with prognosis

- Easyness to use

- Guide treatment 

Circulation 2011

Type 0: No bleeding

Type 1: Non-actionable bleeding

Type 2:  Actionable, non-invasive

intervention

Type 3a: Transfusion / Hb drop <5 mg/dl

3b: Tamponade / HB drop >5 mg/dl

3c: Intracranial and intra-oculair

Type 4: CABG related

Type 5a: Probable fatal

5b: Definite fatal



ARC HBR consensus: 

Factors associated with increased bleeding risk 

Urban P et al. Eur Heart J. 2019;pii: ehz372

Urban P et al. Circulation. 2019;140:240-261



ARC HBR consensus 

10 major HBR criteria

Severe or end-stage 

CKD (eGFR <30mL/min)

Hemoglobin

<11 g/dL (<6.8 

mmol/l)

Spontaneous ICH (at any  time)

Traumatic ICH within 12 mo

Presence of a bAVM

Moderate or severe ischemic stroke 

within the past 6 mo

Spontaneous bleeding

requiring hospitalization or 

transfusion in the past 6 

months or at any time, if 

recurrent

Anticipated use of long-

term oral anticoagulation

Moderate or severe baseline 

thrombocytopenia† (platelet 

count <100  109/L)

Chronic bleeding 

diathesis

Liver cirrhosis with 

portal hypertension

Active malignancy (excluding 

non-melanoma skin cancer)

within the past 12 mo

Nondeferrable major surgery on 

DAPT

Recent major surgery or major 

trauma within 30 d before PCI

6 minor HBR criteria

Moderate CKD 

(eGFR 30–59 

mL/min)

Hemoglobin

11–12.9 g/dL men 

11–11.9 g/dL women

Any ischemic stroke at 

any time not meeting the 

major criterion

Spontaneous bleeding 

requiring hospitalization or 

transfusion within the past 

12 months

Long-term use of oral 

NSAIDs or steroids

Age ≥75 years

ARC-HBR criteria for 

HBR patient if ≥1 major or 

2 minor criteria are met

Minor criterion:

1. Risk BARC bleed 3 or 5  < 4%

and/or

2.  Risk ICH < 1% <12 months post PCI

Major criterion:

1. Risk BARC bleed 3 or 5 risk ≥ 4% 

and/or

2. Risk ICH ≥ 1% <12 months post PCI



ONYX-ONE

Resolute  Onyx versus BioFreedom

HBR patients (ACS&CCS) with 1 month DAPT 

Bioflow-DAPT

Osiro versus Resolute Onyx

HBR patients (ACS&CCS) with 1 month DAPT 

TLF TLF

NEJM  2021 Circulation 2023

MI according to ARC-2MI according to 3rd UDMI

Same language ischemic risk?



Conclusion

• ARC initiative has created a unique platform for standardization of 

trial endpoints

• Facilitating research and regulatory work, making outcomes and 

comparisons of devices and medical strategies better interpretable 

• Consensus on bleeding endpoints and identifying patients at high 

bleeding risk, though ischemic endpoints – specifically peri-

procedural MI – remains to be better defined or represented
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