CORE-MD Final Conference | De Warande Club, Brussels 15" March 2024

CORE-MD

Coordinating Research and Evidence
for Medical Devices

o
EE e s T -
— . e e

- —
iy, — O

N
v,\ \ . .
=\ e \

\ P T FRS R N "‘:;.
N~ \ AFAFA L '\f

AT\ =
‘I:‘ 5% §§ )
\\"\Yfé; 20

‘ \

Clinical evaluation &
transparency of evidence for
high-risk medical devices
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INTRODUCTION

CARDIOVASCULAR DEVICES
ORTHOPAEDIC DEVICES

DEVICES FOR Mx OF DIABETES MELLITUS

REPRESENTATION & INCLUSION
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The CORE-MD Consortium

1. Trial designs, evidence, & regulatory guidance

— cardiovascular, orthopaedic, diabetic
— statistical methods
— patient-reported outcomes

Advice for
better clinical
evaluation of
| class Il medical
devices

30!), 10 m}aé

www.core-md.eu



WP1: Systematic literature review

We aimed to:

Systematically review publicly available clinical investigations
used in the evaluation of high-risk (Class Il1l) medical devices

mostly under the previous EU Medical Device Directive
93/42/EEC

CORE-MD
Coordinating Research and Evidence
for Medical Devices

Quality and transparency of clinical evidence for high-risk cardiovascular medical devices



High Risk Medical Device Systematic Reviews
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Cardiovascular Orthopaedics Diabetes
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Clinical investigations to evaluate high-risk
BM) Open Clinical evidence for high-risk medical
devices used to manage diabetes: protocol
for a systematic review and meta-analysis

orthopaedic devices: a systematic review of
the peer-reviewed medical literature

o 1,2 ; 3 : 1 1
ll(\n.n;]a 1L—u b:)erl:ep I,(IChrlstopgeACt;mbes§u11:e ,’;l;n'st?p:;e Baée? 5 A”;agdg anT_Z Gonzsalezd, Arjola Bano "2 Markus Laimer,® Faina Wehrli,> Juri Kunzler,® Tania Rivero,*
elihkucker, Per Krsgaard-nndersers, Fomtvevin®, Alan raser’, Rob Nelissen©" an Alan G Fraser,® Christoph Stettler,® Roman Hovorka,® Lia Bally
James A Smith®™°

@ ESC European Heart Journal (2024) 45, 161-177 FASTTRACK CLINICAL RESEARCH
European Society https://doi.org/10.1093/eurheartj/ehad567 Clinical trials
of Cardiology

Quality and transparency of evidence for
implantable cardiovascular medical devices
assessed by the CORE-MD consortium

George C.M. Siontis © ', Bernadette Coles?, Jonas D. Hiner', Laurna McGovern © 3,
Joanna Bartkowiak’, )J. Coughlan"", Alessandro Spiritos, Roberto Galea',
Andreas Haeberlin ©® 1, Fabien Praz © ', Daijiro Tomii', Tom Melvin", André Frenk’,
Robert A. Byrne?, Alan G. Fraser’, and Stephan Windecker ® '¥; for the CORE-MD
Investigators
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of Cardiology a g ' Clinical trials

Quality and transparency of evidence for
implantable cardiovascular medical devices
assessed by the CORE-MD consortium

George C.M. Siontis © 1 Bernadette Colesl,]onas D. Hiner', Laurna McGovern @ 3,
Joanna Bartkowiak', J.J. Coughlan®*, Alessandro Spirito®, Roberto Galea',
Andreas Haeberlin @ ', Fabien Praz © ', Daijiro Tomii', Tom Melvin®, André Frenk’,
Robert A. Byrne?, Alan G. Fraser’, and Stephan Windecker @ '* for the CORE-MD
Investigators

71 high-risk cardiovascular medical devices approved in Europe, grouped into 7 classes

Systematic evaluation of published
clinical evidence between

c E 2000 and 2021 CORE-MD
Coordir arch
m and Eu
No prospective Device-related
dinical trial found 08 prﬂspec"vely adverse events evaluated
for 30% of the devices designed studies in 82% of studies
Only 9% of the studies g% - » No RCT available
were published before CE-mark for the
before CE-mark comresponding device
19% of the Outcomes

studies adjudicated in
were RCT 39% of studies



Methods

We predefined 7 groups of Class llI

cardiovascular devices, encompassing
71 long-term implantable devices put
on the EU market since the year 2000

Drug-eluting coronary artery stents

were excluded:

- Well established

- Clinical evidence already reviewed
with recommendations for study
design leading to regulatory
approval*

* Byrne R et al. Eur Heart J 2015

High-risk cardiovascular devices

Bioresorbable
coronary scaffold

Surgical aortic /
mitral valve

Left atrium
appendage closure

device Transcatheter mitral

valve repair /
replacement device

Leadless PM
Subcutaneous ICD

Transcatheter aortic
valve implantation
systems




i 3385 records 147 records . ..
Coronary bioresorbable scaffolds o e 78 unique studies included
N
Devices for left atrial appendage . ..
occlusion ppencag 2392 records i 2 r'zwlr.d.sbl 41 unique studies included
INMEDLINE: ! | sreene
Transcatheter aortic valve U.S. National Library of Medicine :X
128 records i A f
implantation systems 22250 rec?:lrds i 76 unique studies included
screene
|
Transcatheter mitral valve -l |_| I e 43 records

31 unique studies included ‘

5858 records

repair/replacement systems deemed eligible
screened

Emb
O S e 4901 records 41 records

Aortic surgical valves
= deemed eligible

37 unique studies included ‘

J |_| | screened
Ne——
Mitral surgical valves 3696 records 1 reco!'c{
SErEEnEd deemed eligible
Ne——
Subcutaneous implantable ) C h 862 records 28 records 18 unique studies included
cardioverter defibrillator G) oc rane screened deemed eligible f
1430 records 29 records i iag i
Leadless pacemaker ccreened deemed eligible 26 unique studies included

| —

7 classes of CV 44,774 studies 308 studies across all
devices evaluated classes of devices

Siontis et al. Eur Heart J 2023



Catalogue of Included Surgical Heart Valves

No publicly accessible listing of devices with CE mark approval

AORTIC BIOPROSTHETIC AORTIC MECHANICAL
Edwards Lifesciences Perimount Magna 2004 Cryolife Aortic ON-X with 2002
(model 3000 TFX) Conform-X sewing ring
Perimount Magna Ease 12/2006 Aortic ON-X with 2012
(model 3300 TFX) anatomic sewing ring
Inspiris Resilia 09/2016
Intuity 02/2012 MITRAL
Intuity Elite 06/2014 BIOPROSTHETIC
Edwards Lifesciences Perimount Plus 04/2004
Sorin/Livanova/Corcym Mitroflow PRT 07/2011 (model 6900 PTFX)
Crown PRT 07/2014 Magna Mitral Ease 08/2010
Solo Smart 11/2013 (model 7300 TFX)
Perceval 01/2011
Perceval Plus 07/2020 St Jude/Abbott Epic Mitral 06/2007
Biocor Mitral 06/2007
Medtronic Avalus 08/2017
3F Enable 12/2009
St Jude/Abbott Epic Aortic 06/2007
Trifecta 03/2010

Biocor Aortic 06/2007 McGovern et al. ESC Congress 2023



Cumulative number of patients recruited in
prospective clinical trials evaluating high-risk
cardiovascular devices between 2000-2021

A 100000 - B 100000 4
" " Class of device
2 =
] 2 BVS
% 75000 - § 75000 1
E ‘s LAAO
=] Study design
=
g g TAV
£ 50'000 non-RCT E 50'000 A
S g TMVR
: RCT o
> = SHV
- -
© =3 \
< 25000 - S 25'000 4 Leadless pacemaker
£ £
ég ég S-ICD
P °1

2010 2015 2020

2010 2015 2020
Year of study publication

Year of study publication

Accumulated sample of 97,886 individuals | Mean sample size 120

Siontis et al. Eur Heart J 2024



Results - Clinical trial characteristics

TOTAL 308 PROSPECTIVE DESIGN STUDIES
(97,886 INDIVIDUALS ENROLLED)

ENO
YES

RCT Protocol Peer-reviewed, Devicerelated Oucome
preregistration publicly available adverse events adjudication
protocol

Siontis et al. Eur Heart J 2024



>

Year of study publication

Time lag between study publication and CE-mark

! B 1 P ®
- \’.,. @ 2 o) "
B = . N ) f
20204 i R Samplesize  _ 20204 o @ & \% P Class of device
| ‘ L e g Py \Fo ~ A ®
| o ® o F | Mes g BVS
i ¥ @ 2000 =] K, ©°B LAAO
20151 . ' 3 20151 - ,\.,l,..\'te &
i ( @ 30 > '3 %o @ TAVI
| 2 o) Suy 8 TMVR
I | Q
5 Study design % 4 SHY
2010 ! 2 20101 ! 4
: non-RCT ;_8 : Leadless pacemaker
[}
i RCT | S-ICD
I I
20051 : ; : : . 20054, : ; : : .
-10 -5 0 5 10 15 -10 -5 0 5 10 15
Time since CE-mark approval (years) Time since CE-mark approval (years)

No RCT published before CE-mark approval for any of the 71 CV devices
Non-randomized trials were predominantly published after CE-mark approval (89%, 224/251)

Clinical trials with larger sample sizes (>50 individuals) and longer recruitment periods
—likely to be published after CE-mark approval

—more frequent during the period 2016-2021
Siontis et al. Eur Heart J 2024



Differences between RCT and non-RCT

Median sample size Differences in study characteristics (57 RCT, 251 non-RCT)
400 100%
84%
304 80%  74%
Q,
60% 54% 519
200
40% 33% 33%  35% 30% e
100 ° M non-RCT
100
20%
6% 2% 2%
RCT non-RCT Multicenter Power  Composite Oucome Sex-specific Age-specific
calculation primary adjudication subgroup subgroup
outcome

Siontis et al. Eur Heart J 2024



Risk-of-bias assessment

Non-randomized trials comparing health
effects of two or more interventions (n=15)

Moderate
(7%)_
. ROBINS |
(n=15)

Randomized Clinical Trials (n=57)

Siontis et al. Eur Heart J 2024
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Literature methodology and outcomes

* Random selection of 30 (in total) hip and knee devices from ODEP* and
registry reports from European countries for inclusion in systematic review

e For each device, identification of year of first CE-marking & FDA approval

e 30 systematic literature searches to identify peer-reviewed literature
available for each device 10 years before and 20 years after CE-marking

* Reporting according to Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)3 statement

* Protocol registered on open science framework (https://osf.io/6gmyx)

*Orthopaedic data evaluation panel

Coordinating Research and Evidence
for Medical Devices

* CORE-MD Lubbeke et al. Effort Open Rev 2023

EU Horizon 965246 |


https://osf.io/6gmyx

Literature methodology and outcomes

Search strategy and articles screened Total N articles: 2901
Search terms
Device name hip/knee date range Humans[MeSH Terms]

Date range = 10 years before to 20 years after CE marking

Implant@ype@ Embasel PubMedl Web®fZ NEfter@leduplication*? N@btherZ NBEtudiesl

sciencel? sources*@ included?
HipBteme 4080 2380 2930 7510 9] 630l
HipXupPl 1990 508 1370 3020 101 340
Kneel 8250 3990 3520 1078k 101 54
Total 14327 6870 7820 21317 117 1517
& CORE-MD Lubbeke et al. Effort Open Rev 2023
Coordinating Research and Evidence
for Medical Devices

EU Horizon 965246 | 23
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Literature methodology and outcomes

HipBtems#
(N==63)a

HipRupsil
(N==34)a

Knees#
(NE==54)z

AllE
(NE=151)7

Publication@eriod?

Location[

EU/America/Asia/Other®

Study@ypel

fttCase@eportl

D ther@ohorts#

R etrospective *[

ERCTE]

Comparator@Eroupesr

iCohort@egistry-bas.k

1995-2021¢

2007-2021B

2002-20210

1995-2021¢

66.7/23.8/1.6/7.9% 70.6/0/23.5/11.8%R 61.1/29.6/9.3/1.9%f 63.6/19.9/9.3/5.3%

3.2%0
-
7.9%0

84.1%[®
EB3.0%0
4.8%0

41.3%0

11.8%"0
-
11.8%0

67.6%!00
EH6.5%0
8.8%0

20.6%0

1.9%0
5.6%0
18.5%0

59.3%!0
E2.5%"0
14.8%0

59.3%0

4.6%0
2%
12.6%"0

71.5%0
@7 2.2%0
9.3%0

43%0

CGRE-MD

Coordinating Research and Evidence

for Medical Devices

EU Horizon 965246 | 24




Literature methodology and outcomes

Hip stems Hip cups Knees All
(N =63) (N =34) (N =54) (N =151)
N2 prosthesesi? included,? 615 39H1- 013RM5H1-14"14 /) 1460804 1- 91 /A 391 -
meanE-Anedian{range) 14’'147)a 27'193)a 27°'193)"

InclusionBperiod,Zmediani 30 20 3@ 30

Follow-up,Emedianlyears,@  5.580.1-17.8)% 5.040.3-15.0)2 3.401-13.4)2 4.601-17.8)2

rangel

First?® inclusionl datel tol 10{4-22 92-21 1143-20 10d2-22)a
publication® in@ vyears,

median,@angel ———
CE-mark? datel tol first? 93-13)A 10{7-12)a 75-10)& 933-13)x
publication? in@ vyears,

median,Zange®

FDAR approval?@ to first 5{(-8)-10) 2{1-3)R 5{(-3)-8) 5{(-8)-10)
publication? inE years,?

median,@ange@

@ ORE-MD _
Coordinating Research and Evidence NO StUdy pUbIIShed before CE-mark date

for Medical Devices

EU Horizon 965246 | 25



Literature methodology and outcomes

Comparison of cohort studies conducted yes or no within a registry (median follow-up 5 years)

S

Registry-based cohort
(N=19 studies) | No (N=108 studies)

Registry-based cohort
(N=19 studies) ‘ No (N=108 studies)

Sample size

CORE-MD

Median N prostheses per study

3341 (149
o

Median N revision events

1023
o

Methodology

Prospective study

Comparison group

|

Time-to-event analysis (95%CI)

Adjusted analysis

| o

Data in percent

Qutcomes

All-cause revision

|

Other complications

|

Patient-reported outcomes

Radiographic results

|

COOFdinClﬁng Rescuicii uniu Lyviuciice

for Medical Devices

Data in percent

EU Horizon 965246 | 27




Literature methodology and outcomes

* No pre-CE-marking clinical investigations in peer-reviewed literature for the
30 randomly selected implants

* On average 5 publications within 20 yrs. after CE-marking

* Majority cohort studies - conducted in academic institutions — 2/3 in EU
* On average 9 yrs. from CE-mark date to first publication

* Main outcome all-cause revision - PROs increasing — Imaging surrogate

* Registry-based studies: more efficient - higher quality — Revision & PROs

Coordinating Research and Evidence
for Medical Devices

* CORE-MD Lubbeke et al. Effort Open Rev 2023

EU Horizon 965246 |
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Classes of Devices
« Implantable continuous glucose monitoring systems(CGM)

* Implantable insulin pumps

by
/ Glucose sensor

« Automated insulin delivery systems (AID)
-Hybrid closed loop systems

-Fully closed loop systems \@‘/j.

CORE-MD
Coordinating Research and Evidence
for Medical Devices —
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Study designs

Observational

46%

CORE-MD

Coordinating Research and Evidence
for Medical Devices

Studies published 2009-2022

41% industry funding

27% of studies were published before the
dates of regulatory approval (CE-mark)

Median sample size: 52 participants (IQR:
25-115)

Predominantly type 1 diabetes
Predominantly aged >18 years

Median max follow-up: 13 weeks (IQR: 4-
26)

47% of studies had a comparator group




Risk of Bias Assessment

RCTs
RoB 2 Assessment

Observational studies
Newcastle Ottawa Scale

0 10 20 30 40 50 60 70 80

CORE-MD S .
* B Moderate ®Low MHighrisk of bias
Coordinating Research and Evidence

for Medical Devices —




Potential Groups of Interest

th 4

Older adults Female Ethnic/Racial Groups

CORE-MD

Coordinating Research and Evidence
for Medical Devices
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Age, sex & ethnicity in prospective studies of hi-risk MDs

[0)
100% — 96% 95%
80%
60% 54%
40%
0
20% 14% o
59% 9% 6%
- 2%
0% [ | m—— -
Mean/Median age  Age stratified Age restricted % Women Sex distribution Sex stratified Sex restricted Information on
reported analyses analyses reported analyses analyses race/ethnicity

B All Studies Combined

CORE-MD
Coordinating Research and Evidence
for Medical Devices

EU Horizon 965246 |



Age, sex & ethnicity in randomized versus non-randomized studies of hi-

risk MDs

p=025 p=0.32
100% — 227 96% 97% g5y,
80%
p <0.001
60% 54%
40% p <0.001 38% p <0.001
26% 26%
20% p=0.08 p=0.08
11% 9% p=0.23 10%
|_| 4% 5% 2% 6%
0% <7
0% 1 1 i ]
Mean/Median  Age stratified ~ Age restricted % Women Sex distribution  Sex stratified  Sex restricted Information on
age reported analyses analyses reported analyses analyses race/ethnicity

B Randomized O Non Randomized

CORE-MD

Coordinating Research and Evidence

for Medical Devices —




Conclusions: CORE-MD systematic literature review

1. Significant issues with quality and transparency of evidence for high-risk
medical devices before CE mark approval was identified in all three
surveyed domains (CV, ortho, diabetes)

2. Published studies were frequently characterized by small sample size,
were mostly non-randomized and often reported without comparator

3. There was considerable variability of quality of clinical evidence from
published studies across devices from the same class, between different
classes of devices, and between devices from different medical fields

4. Evidence of cohort-specific outcomes in subgroups of treated patients
according to age, sex & ethnicity was limited across the literature surveyed

CORE-MD

Coordinating Research and Evidence
for Medical Devices

CORE-MD Final Meeting | 15t March 2024



Clinical investigations to evaluate high-risk
BM) Open Clinical evidence for high-risk medical
devices used to manage diabetes: protocol
for a systematic review and meta-analysis

orthopaedic devices: a systematic review of
the peer-reviewed medical literature
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@ ESC European Heart Journal (2024) 45, 161-177 FASTTRACK CLINICAL RESEARCH
European Society https://doi.org/10.1093/eurheartj/ehad567 Clinical trials
of Cardiology

Quality and transparency of evidence for
implantable cardiovascular medical devices
assessed by the CORE-MD consortium

George C.M. Siontis © ', Bernadette Coles?, Jonas D. Hiner', Laurna McGovern © 3,
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