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Drug-eluting stents: breakthrough technology
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Clinical Evaluation of Coronary Stents
The present Guideines are part of a set of Guidelines relating to questions of apgpli 1 of EC-Direct on medical
Dewices. They are kegally not binding The Guidelines have been carefully drafied through a process of intensive
consultation of the vanous interested parties (competent authoriies, Commission senvices, industries, other interested
p\a‘bes}dl.rngmm intemediate dafts where circulated and comments were taken up in the docurnent. Therefore, this
document reflects. mmwmmmmmmmmm These guideines
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The only medical device-specific guidance in Europe!
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ESC-EAPCI Task Force on Coronary Stents
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Table 6 Checklist for non-clinical studies performed according to Good Laboratory Practice standards

CHECKLIST for non-

EAPCI
European Association of
Percutaneous Cardiovascular

Bioengineering

clinical testing

Risk analysis

Bench testing

Material characterization

Stent dimensional and functional attributes
Delivery system dimensional and functional
attributes

Coating component characterization

o Medicinal substance characterization

o Complete characterization of

o Biodegradation in BRS

Biocompatibility

Toxicity

Safety studies

* In vivo information

o Angiography

o Device deployment procedures

o Device acute performance

o Complications

o Final angiography and intravascular imaging at
follow-up

o Clinical information and blood work

o Necropsy information

Histopathology

o Histomorphometry

o Assessment of inflammation

o Assessment of thrombus formation

o Characterization of strut degradation in BRS

o Characterization oftissue composition during
degradation in BRS

Intravascular imaging

o Morphometric assessment

o Judgement of strut coverage

o Characterization of strut degradation in BRS

o Assessment of thrombus formation

Pharmacokinetic studies

® In vitro pharmacokinetics
® In vivo pharmacokinetics
o Establishment of in vitro—in vivo correlations

Biochemical analysis of degradation products in BRS

o Definition of degradation products

o In vitro degradation profile

® In vivo degradation profile

* Establishment of in vitro — in vivo correlations

(March 2008)

EMEA/CHMP/EWP/110540/2007: Guideline on the clinical and non-clinical evaluation during
the consultation procedure on medicinal substances contained in drug-eluting (medicinal
substance eluting) coronary stents

MEDDEV 2.1/3 rev 3

Guidance for Industry and FDA Staff—Non-Clinical Engineering Tests and Recommended
Labeling for Intravascular Stents and Associated Delivery Systems (April 2010)

Select Updates for Non-Clinical Engineering Tests and Recommended Labeling for Intravascular
Stents and Associated Delivery Systems—Draft Guidance for Industry and Food and Drug
Administration Staff (August 2013)

FDA Coronary Drug-Eluting Stents—Non-clinical and Clinical Studies (March 2008)

FDA Coronary Drug-Eluting Stents: Companion Document—Non-clinical and Clinical Studies

ISO 10993 Biological Evaluation of Medical Devices

EMEA/CHMP/EWP/110540/2007: Guideline on the clinical and non-clinical evaluation during
the consultation procedure on medicinal substances contained in drug-eluting (medicinal
substance-eluting) coronary stents

MEDDEV 2.1/3 rev 3

ANSI/AAMI/ISO 25539-2:2012: Cardiovascular implants—Endovascular devices—Part 2:
Vascular stents

FDA Coronary Drug-Eluting Stents—Non-clinical and Clinical Studies (March 2008)

FDA Coronary Drug-Eluting Stents: Companion Document—Non-clinical and Clinical Studies
(March 2008)

FDA Guidance for Industry and FDA Staff: General Considerations for Animal Studies for
Cardiovascular Devices (2010)

Tearney et al.*®

Prati et al.*

EMEA/CHMP/EWP/110540/2007: Guideline on the clinical and non-clinical evaluation during
the consultation procedure on medicinal substances contained in drug-eluting (medicinal
substance-eluting) coronary stents

MEDDEV 2.1/3 rev 3

FDA Coronary Drug-Eluting Stents—Non-clinical and

Clinical Studies (March 2008)

FDA Coronary Drug-Eluting Stents: Companion Document—Non-clinical and Clinical Studies
(March 2008)

Use of International Standard ISO-10993, ‘Biological Evaluation of Medical Devices Part 1:
Evaluation and Testing

ISO/TS 124172011

ISO/DIS 12417-1

ISO/TR 37137:2014

ISO/TS 1713722014

BRS, bioresorbable stent.
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Pre-market

EVALUATION OF NEW CORONARY DEVICES

satisfactory completion of extensive, state-of-the art
non-clinical evaluation

Objective Performance Criteria (OPC)
Non-inferiority/Superiority

First-in-man study using OPC @ 9-12 months

Post-market

Current standard-of-care

Non-inferiority/Superiority

Randomized trial in the intended clinical setting
powered for a primary clinical endpoint @ 1 year

Extended 5 year follow-up of the randomized trial

Control
Invasive
Claim Imaging
Study
Design
Conditional
CE-mark
Control
) Large-Scale
Claim Clinical
Trial
Design
Mandatory
Long-term
Follow-up
Unconditional
CE-mark

-

EAPCI

European Association of
Percutaneous Cardiovascular
Interventions
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ESC-EAPCI Task Force on Bioresorbable Scaffolds
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Take Home Messages | Evaluation of Coronary Stents

* Common Specifications are an important component of the regulatory process
for high risk medical devices under EU MDR

* Unmet need exists for a device specific guidance document or Common
Specification for coronary stents

* Drug-eluting stents are a mature technology with standardized endpoints for
clinical trials and well established

* Development of objective performance criteria for coronary stents would
facilitate single arm clinical investigations for novel coronary stents

CORE-MD
Coordinating Research and Evidence
for Medical Devices

Byrne, R.A. | CORE-MD Webinar April 2023




CORE-MD, Coordinating Research and Evidence for Medical Devices,
aims to translate expert scientific and clinical evidence on study designs
for evaluating high-risk medical devices into advice for EU regulators.

For more information, visit: www.core-md.eu
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