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What do we want measure

Almplant performance
L O n g _t e rm d Iff e r e n C e S ggrgggrrrif;nnt ;I,V ci;tk:]n;ﬂfaetrigitpgg:?:gitgucl)_;‘arf;f;s.ion (Kaplan-Meier estimates) for hybrid primary hip

Early outliers £
Almplant Use
AAudit of practice
Hospital-level :
Surgeon level D = —"

Economic cost
M O rtal ity Number at risk

—— Hybrid MoP | 105,619 89,439 | 75,371 | 62,342 | 51,531 | 41,893 | 33,194 | 25,847 | 19,192 | 13,474 | 8,638 | 5,073 | 2,424 750
= Hybrid MoM | 2,188 | 2,144 | 2,089 | 2,023 | 1,942 | 1,879 | 1,763 | 1,574 | 1,330 898 525 306 170 65

. .
DISlocatlon rate Hybrid CoP | 37,294 | 27,455 | 19,594 | 13,408 | 9,326 | 6,920 | 5,290 | 3,949 | 2,817 | 1,974 | 1,402 | Be7 | 487 | 153
—— Hybrid CoC | 23,206 | 21,481 | 19,487 | 17,298 | 14,990 | 12,680 | 10,391 | 8,318 | 6,380 | 4,661 | 3,011 | 1,623 | 647 | 149
. t . f I
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ADetect disasters
Mom

I'/\
Comparison of cumulative probability of revision (Kaplan-Meier estimates) for hybrid primary hip
replacements with different bearing surfaces.

Capital 3M “\;
Hylamer e "
Charnley Elite
Boneloc Q -
nnovation critical T T T S S S e e A R

Years since primary operation

eed to identify outliers in = wmwea

—— Hybrid MoP | 105,619 89,439 | 75,371 | 62,342 | 51,631 | 41,893 | 33,194 | 25,847 | 19,192 | 13,474 | 8,638 | 5,073 | 2,424 750

I St 2_3 ears —— Hybrid MoM | 2,188 | 2,144 | 2,089 | 2,023 | 1,942 | 1,879 | 1,763 | 1,574 | 1,330 | 898 525 306 170 65
Hybrid CoP | 37,294 | 27,455 | 19,504 | 13,408 | 9,326 | 6,920 | 5,290 | 3,949 | 2,817 | 1,974 | 1,402 | 897 487 153
—— Hybrid CoC | 23,206 | 21,481 | 19,487 | 17,298 | 14,990 | 12,680 | 10,391 | 8,318 | 6,380 | 4,661 | 3,011 | 1,623 | 647 149
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Registry benefits

AGood at collecting limited dataset In
large volumes S .

I d e n t i f y é I e S S f a V Ocumulative percentage probability of revision for each year of primary operation. S

Successes - —
Identifying long-term differences in ] —
Implant survival - — 2000
Comparing influence of patient factors : o — ooz
on outcome £ 7 — o

A Audit of practice/performance -

Li

nkage to other primary care/PROMS A A N

Years since primary operation

Improves ability to look at patient
factors.
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Issues with registries

A R el I ant O n |arg e n u m ber Of p roced u reS (b.i) Metal-on-polyethylene uncemented metal shells with polyethylene liners
to detect outliers

>10007? :
Fundamentally limited in drawing 8
conclusions with small numbers. § =
A Do not collect detailed patient-level data -
No imaging : " P
Causes of revision hard to ascertain S ] =

Completed at time of surgery R R
A NO h|st0/path report —_— Years since primary operation
A Data collection lag ? Greater than trials? = st | L [ o L o | [ on | o |
A No mechanistic information St
A Hard to determine effect of unknown e —
competing factors
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AI\/IoI\/I devices
ARegistry data
First presentation

ABOOS 2003
A 12 cases e
Cohort study 2007 Rectos - [ORE
Lag of 3-5 years to registry 1. . " ERe
30-40K implanted before

warnings -l
RSA studies did not detect

resented at
e

0018918 | soft-tissue

ith a iean

e of opera-

2 unilatera:
Sphere (advenced) ¥ [¥] Rel = 23 y.633
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Isolated Issue?

R Reqi . BM| | ®
e g IStry d ata CO m p re h e n S Ive o Percentage of available prosthesis brands

5 years onwards

AHistoricaIIy proportion of THAS ; I I

Percentage

without peer-reviewed early .
evidence high 0

25% no evidence
17% of those implanted .
No change over 20 years carmuray 100 15
APaucity In 15t 3-5 yrs of release \ | I I
— ]

. 0
ALIkeI Sal I Ie In I KA Cemented Uncemented Cemented Uncemented  Total
stems  stems cups cups
2.8% of oms, 1732 (7.1% of 24 349) cemented mca“sl u ch; o
C of C"C:V
i 1 ilabl

(%l

Percentage of prostheses implanted

Percentage

v
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RS Clinical trials =t

upporting Innovation

AWhat do we mean?
Varying definitions
Post market surveillance
Cohort studies/case reports
RCTs _
RSA studies e ™
Beyond Compliance

Safety Reporting
AMHRA

(INHS |
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Clinical Trials

A Advantages

Tightly controlled population
A Inclusion/Excl criteria

Detailed outcomes

’ 495 patients with FAl seen & assessed for eligibility

145 did not meet the eligibility criteria
9 not symptomatic

9 outside age range
m 3 no clinical/ radiological evidence of FAI
30 established OA
6 dysplastic hip

— — 7 previous hip surgery/ listed for surgery
128 not randomized 350 eligible 23 previous physiotherapy targeting FAI
& M u Itlf Cton I 58 preference for surgery for inclusion 39 ineligible for surgery (comorbidities)

33 preference for physiotherapy
37 other reasons not entering trial

Physiotherapy

S contraindications to MRI
14 unable to attend follow-ups

Allocation
222 Arthoscopy

A PROMs/Imaging/Blood/Functional scores

Powered for 1 (max 2) outcomes

Better able to detect unexpected complications
A Subtle differences

110 allocated to physiotherapy

91 received trial physiotherapy (83%)

® 27 crossed over to arthroscopy after com-
pleting trial physiotherapy

® 1 received total hip replacement

(all after completing trial physiotherapy)

19 did not receive trial physiotherapy (17%)

® 4 received arthroscopy

® 15 received no trial intervention

110 completed baseline HOS ADL

112 allocated to arthroscopy

99 received trial arthroscopy (88%)

* 1subsequent total hip replacement

13 did not receive trial arthroscopy (12%)
» 4 received physiotherapy (cross-over)

* 9 received no trial treatment

112 completed baseline HOS ADL

I

1

Follow-up to 8 months post-randomisation

88 follow-up assessments at 8 months post-
randomisation available (80%)
® 10 withdrawn from trial

100 follow-up assessments at 8 months
post-randomisation available (89%)
¢ 1 withdrawn from trial

Rapid results (if well managed)
Can be Observational but often hypothesis-driven
Disadvantages

Analyses at 8 month post-randomisation
Physiotherapy Arthoscopy

Loss to followup- registry much better =
External validity
A Cohort enrichment i i o)

87 (79%) included in ‘6 months post intervention analysis” 91 (81%)

Trials units uncommon and not setup for ortho trials
Cost (to do well)

included in primary analysis 100 (89%)

Supporting analyses - participants included

91 (83%) multilevel mixed-effects model analysis 100 (89%)

included in per protocol analysis 79 (71%)

included in multiple imputation analysis 112 (100%)

ODEP
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Solution?
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Combined approach

bBeyond :
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Protecting Patients, Supporting Innovation

IDEAL Collaboration
APharma model
AEarIy stages

Clinical trials
A 0 to 3 years
A Small well constructed cohort

studies/RCTs
ALater stages

Registry
A 3 yrs+

A Registry data
ATriaIs within Registries
Cluster Randomisation
Adaptive designs

National Institute for

Health Research
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Should reflect CE/benchmarking k...
process

Protecting Patients, Supporting Innovation

National Institute for
Health Research

Trials

Registry

Pre-entry 3 years 5 years 7 years 10 years
ODEP ODEP ODEP ODEP ODEP
BrerA" 3a* Sa* A" 104"

Product launched under Beyond Compliance

[A minimum cohort of 150 hips/knees at the start
of the study (consisting of data from beyond the
developing centre and from more than 3

[A minimum cohort of 250 hips/knees at the start
of the study (consisting of data from beyond the
developing centre and from more than 3

ns) with a minis of three
follow up and an actual revision rate of less than
3%. All deaths, loss to follow up, failures and
indications for revisions recorded. A maximum of
20% loss to follow-up is permitted.

1s) with a minil of five years
follow up and an actual revision rate of less than
5%. All deaths, loss to follow up, failures and
indications for revisions recorded. A maximum of
20% loss to follow-up is permitted.

[A minimum cohort of 350 hips/knees at the start
of the study (consisting of data from beyond the
developing centre and from more than 3
centres/surgeons) with a minimum of seven
years follow up and an actual revision rate of
less than 5%. All deaths, loss to follow up,
failures and indications for revisions recorded. A
maximum of 20% loss to follow-up is permitted.

/A minimum cohort of 500 hips/knees at the start
of the study (consisting of data from beyond the
developing centre and from more than 3
centres/surgeons) with a minimum of ten years
follow up and an actual revision rate of less than
5%. All deaths, loss to follow up, failures and
indications for revisions recorded. A maximum of
20% loss to follow-up is permitted.

ODEP

Products registered with NJR. All primaries and
revisions monitored via supplier feedback.

ODEP

3A

[A minimum cohort of 150 hips/knees at the start
of the study (consisting of data from beyond the
developing centre and from more than 3

ODEP

S5a

[A minimum cohort of 250 hips/knees at the start
of the study (consisting of data from beyond the
developing centre and from more than 3

ODEP

A

[A minimum cohort of 350 hips/knees at the start

of the study (consisting of data from beyond the

developing centre and from more than 3
)

ODEP

10a

/A minimum cohort of 500 hips/knees at the start
of the study (consisting of data from beyond the
ing centre and from more than 3

Irgeons) ing Kaplan - Meier
survivorship data of better than or equal to 97%
(showing confidence limits on the data with the
lower limit of 90%) at the benchmark of three
years. A maximum of 20% loss to follow-up is
permitted.

) Kaplan - Meier
survivorship data of better than or equal to 95%
(showing confidence limits on the data with the
lower limit of 90%) at the benchmark of five
years. A maximum of 20% loss to follow-up is
permitted.

cer ing Kaplan - Meier

) demonstrating Kaplan - Meier]|

survivorship data of better than or equal to 93%
(showing confidence limits on the data with the
lower limit of 90%) at the benchmark of seven
years. A maximum of 20% loss to follow-up is
permitted.

survivorship data of better than or equal to 90%
(showing confidence limits on the data with the
lower limit of 90%) at the benchmark of ten
years. A maximum of 20% loss to follow-up is
permitted.

NOTE: whilst products not currently used within
the UK can be awarded an ODEP benchmark,
all products must be registered with the UK NJR
to receive an ODEP rating

ODEP

3s

minimum 100

Data for a smaller cohort demonstrating less
than 3% revision rates at three years, and PTIR
or Kaplan-Meier survivorship data of better or
equal to 97% (showing confidence limits on the
data with the lower limit of 90%). A maximum of
20% loss to follow-up is permitted.

ODEP

S8

minimum 100

Data for a smaller cohort demonstrating less
than 5% revision rates at five years, and PTIR or
Kaplan-Meier survivorship data of better or
equal to 95% (showing confidence limits on the
data with the lower limit of 90%). A maximum of
20% loss to follow-up is permitted.

ODEP

7B

minimum 100

Data for a smaller cohort demonstrating less
than 7% revision rates at seven years, and PTIR
or Kaplan-Meier survivorship data of better than
or equal to 93% (showing confidence limits on
the data with the lower limit of 90%). A maximum
of 20% loss to follow-up is permitted.

ODEP

10

minimum 100

Data for a smaller cohort demonstrating 10% at
ten years, and PTIR or Kaplan-Meier
survivorship data of better or equal to 90%
(showing confidence limits on the data with the
lower limit of 90%). A maximum of 20% loss to
follow-up is permitted.

ODEP

Orthopaedic Data Evaluation Panel
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What does early stage look like Bt

AcCombine multiple
outcome measures
A Validated

A Novel
valuation toolbox

Internationally agreed
Evidence based
Utilise trials networks
Increase capacity
A Speed evaluation
Q

uality of data
essential

ODEP

Orthopaedic Data Evaluation Panel
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UK
Trial networks In the early stages of implant
evaluation
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The NIHR
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National Institute for Health Research: b%é"r?i‘puance
— integrated health-research system

Protecting Patients, Supporting Innovation

N N S
|

NIHR Biomedical Research Centres
—————————— > £1.2 billion p.a. investment in
NIHR Clinical Research Facilities relevant infrastructure to
Experimental Cancer Medicine Centre

support clinical research at all
points in development pipeline

Medtech and In vitro diagnostic
Co-operatives (MICs).

NIHR Clinical Research Network

Collaboration for Leadership in Applied Health Research and Care

National Institute for O D E P
Health Research

Orthopaedic Data Evaluation Panel
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AHigh guality trials infrastructure Surgical
Alncluding research staff in over 200 kisme T CCOI0RY
orks th: Evaluation

hospitals in the UK T portal
Nurses/physios/trials expertise E&
éEnables trials to be delivered quickly RCS M

Can also look at feasibility of trials
prior to funding

Covers all UK
All regions of England

AAAAA

Sister organisations in
Scotland/Wales/NI (SIT ‘L’J )
ASupported by RCS clinical trials SP——
units/STEP

National Institute for O D E P
Health Research
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Performance monitoring

Effective study
set-up

The Study
Support
SerVice E:;I():Ilback

Optimising delivery

National Institute for O D E P
Health Research
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And since 2006:

\

2055 new 666,630+ 99.9% NHS 1000+ new
studies patients recruited  trusts research CDAs signed
729 commercial 34,648 active since 2006
commercial 79% commercial

National Institute for O D E P
Health Research
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UK Progress-

Linking the NIHR and ODEP/BC
Improving implant monitoring

ODEP

Orthopaedic Data Evaluation Panel
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Alms

AHeIp Industry reduce time taken to submission of early
benchmarking data

mprove the quality of data submitted

ODEP

Orthopaedic Data Evaluation Panel
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What does It look like? =

ARapid evaluation pipeline

A BC risk assessment/evaluation plan
Consensus Group of Surgeons

AAgreed PMS study submitted to NIHR

ANIHR CRN support for

Beyond Compliance
Risk asst and evaluation plan

t

Feasibility/Identification of centres NIHR CRN support
Recruitment
Trials unit sponsorship (where required) ‘
Study design
é Final Approval by BC Data Collection

A Data submitted at intervals for benchmarking

Funding models
1S
Fully commercial

National Institute for O D E P
Health Research
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AEarIy phase evaluation an issue
ACIinical trials/cohorts essential

ombined registry/Trials
approach

eed early evaluation Toolbox

National Institute for
Health Research
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AEarIy phase evaluation an issue
ACIinical trials/cohorts essential

ombined registry/Trials
approach

eed early evaluation Toolbox
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dvantages
nghly prediCtive of outcome RSA and Registries: The Quest for Phased
Correlates well with registry Introduction of New Implants

O u tCO m eS Rob G.H.H. Nelissen, MD, PhD, Bart G. Pijls, MDD, Johan Kirrholm, MD, PhD, Henrik Malchau, MD, PhD,
Marc ]. Nieuwenhuijse, MD, and Edward R. Valstar, MSc, PhD
R . d Investigation performed at Leiden University Medical Center, Leiden, The Netherlands
. Introduction: Although the overall survival of knee and hip prostheses at ten years averages 90%, recent problems with
several hip and knee prostheses have illustrated that the orthopaedic community, industry, and regulators can still further
I I l a p a I e n CO O r S improve patient safety. Given the eanly predictive properties of roentgen stereophotogrammetric analysis (RSA) and the

meticulous follow-up of national joint registries, these two methods are ideal tools for such a phased clinical introduction.

H In this paper, we elaborate on the predictive power of RSA within a two-year follow-up after arthroplasty and its relationship
LOW rIS k to national joint registries. The association between RSA prosthesis-migration data and registry data is evaluated.

Methods: The five-yearrate of revision of RSAtested total knee replacements was compared with that of non-RSA-tested
total knee replacements. Data were extracted from the published results of the national joint registries of Sweden,

Disadvantages

Results: There was a 22% to 35% reduction in the number of revisions of RSA-tested total knee replacements as
compared with non-RSAtested total knee replacements in the national joint registries. Assuming thatthe total cost of total

.

‘ an n Ot re d I Ct u n eX e Cte d knee arthroplasty is $37,000 in the United States, a 22% to 35% reduction in the number of revisions (currently close to
55,000 annually) could lead to an estimated annual savings of aver $400 million to the health-care system.
Conclusion: The phased clinical introduction of new prostheses with two-year RSA results as a qualitative tool could lead

O u C O l I I e S to better patient care and could reduce the costs associated with revision total knee arthroplasty. Follow-up in registriesis
necessary to substantiate these results and to improve post-market surveillance.

A Wear in h on h bearings

(INHS |
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EXTERNAL PROCESSES . BC/ODEP PROCESSES

ODEP/BC Routine Post-Market
NEW DEVICE Risk Assessment Surveillance

MIHR National MSK
Group
Study Design
Evaluation plan

Protocol
Feasibility for UK studies

Externally Run
Site selection
MIHR CRN-UK
JK Commercial contacts-
UK-CRC Trials network UK/Europe/Worldwide

Country-specific investigators

Company Report for
ODEP/BC

National Institute for O D E P
Health Research
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st Coast LCRN Lead:

hrnes@nhs.net

(andy.molloy@aintree.nhs.uk)

GM LCRN Lead:

Ariane Herrick
(ariane.herrick@Manchester.ac.uk)
Orthopaedic Champion:

Phil Turner (pgturner@doctors.org.uk)
Adam Watts
(adam.c.watts@wwl.nhs.uk)

Tim Board (tim.n.board@wwl.nhs.uk)
Chris Peach

Wales
Steve Jones (sajones@doctors.org.uk)

West Midlands LCRN Lead

Tom Sheeran (t.Sheeran@nhs.net)
Orthopaedic Champion:

Ed Davis (Edward.davis@nhs.net)

West of England LCRN Lead
Sandi Derham (s.derham@nhs.net)

Scotland LCRN Lead:
Stuart Ralston (stuart.Ralston@ed.ac.uk)
Polly Black (polly.black@nhslothian.scot.nhs.uk)

South West Peninsula LCRN Lead:
Kirsten Mackay (Kirsten.mackay@nhs.net)

Wessex LCRN Lead:
Elaine Dennison (emd@mrc.soton.ac.uk)

North East and North Cumbria LCRN L
David Coady (david.cog@ly@chsft.nhs.uk)
Nick Harland (nick.Harl
Orthopaedic Champi
Paul Baker

ead:

liance

Yorkshire Humber LCRN Lead:Protecting Patient
Mike Green (mike.green@hdft.nhs.uk)

Eugene McCloskey

(e.v.mccloskey@ Sheffield.ac.uk)

Orthopaedic Champion:

Jon Conroy (jon.conroy@ hdft.nhs.uk)

Hemant Pandit (Hemant.pandit@ndorms.ox.ac.uk)

5, Supporting Innovation

East Midlands LCRN Lead:
Waji Hassan (waji.hassan@ubhl-tr.nhs.uk
Orthopaedic Champion:

Alison Armstrong (Alison.Armstrong@uhl-tr.nhs.uk)

Eastern LCRN Lead:

Natasha Jordan
(Natasha.Jordan@addenbrookes.nhs.uk)
Vikas Khandujar (vk279@cam.ac.uk)
Orthopaedic Champion:

Peter Hull (peter.hull@addenbrookes.nhs.uk)

North Thames LCRN Lead:

Bhaskar Dasgupta (bhaskar.dasgupta@southend.nhs.uk)

Stephen Kelly (Stephen.Kelly@bartshealth.nhs.uk)
Orthopaedic Champion:
Philip Ahrens (Philip.Ahrens@nhs.net)

North West London LCRN Lead:

PPIE Reps

Marije Brom (marije.brom@btinternet.com)
Monique Francis

Monique f @Hotmail.co.uk)

TVSM LCRN

Sion Glyn-Jones (Chair) (sion.glyn-jones@ndorms.ox.ac.uk (

Yonya Abraham
5. Abraham@imperial.ac.uk)

Raashid Lugmani (raashid.lugmani@ouh.nhs.uk)

Karen Barker (Physio Champ) (Karen.barker@ouh.nhs.uk)

South London LCRN Lead:
Louise Pollard (louisepollard@nhs.net)

rthopaedic Champion:

Kent Surrey Sussex LCRN Lead:
Kevin Davies (k.a.davies@bsms.ac.uk)

Orthopaedic Champion:
Benedict Rogers (benedict.rogers@bsuh.nhs.uk)

Caroline Hing

|
(caroline.hinq@stqeo P
~——— |
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Alndustry Bodies
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STEP
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Health and Care

Research Wales ™
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Association of
British Healthcare Industries
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Future Steps

Beyond
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ing Patients, Supporting Innovation

Protect

AAccommodate new CE changes

AConsuItation process with industry
ABHI

Alnternational collaboration

AI\IIHR/BC Industry meeting February 2018

Wellcome Institute, London

ASurgical Devices
APharma
Almplantable Medicinal Devices

ODEP
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Contacts

/86 Glyn-Jones- NIHR National MSK Lead
sion.glyn-jones@ndorms.ox.ac.uk

Vanessa Poustie Cluster D Specialty Lead
vanessa.poustie@nihr.ac.uk

ODEP
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AHigh quality data
Best study design
Trials/stats expertise

apid data collection

Capture data on
AMost new patients
AlIn several centres

System for outcomes collection
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ATHA one of most
effective interventions

£1,180 / QALY

NSAIDs

O m p a r e COX-2 inhibitors

10 years tx for RA
A£36,000/QALY

Non-operative tx for
OA over 10yrs

A£26K-64K/QALY

National Institute for O D E P
Health Research

dom effects]

0.21(0.02, 0.41)
0.32 (0.24, 0.39)
0.44 (0.33, 0.55)

0.41(0.22, 0.54)

IA Corticosteroid 2 (0.42, 1.02)

IA Hyaluronic aci
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ﬁ\ Current system
Registry data
Post-market surveillance studies
IS studies
Data submitted to BC/ODEP
Late-phase data excellent

Early data
A Poor quality
A Lag of 3-7 years to benchmark

A Opportunities for data collection missed
A NJR

cannot detect early failures
Slow to detect outliers
Problematic with low vol. implants

A IREAL Group

No Phase 2B/3 in device regulation

National Institute for
Health Research

1ldea 2aDevelopment 2b Exploration 3 Assessment 4 Long-term study
Purpose Proof of concept Development Learning Assessment Surveillance
Number and typesof  Single digit; highly selected Few; selected Many; may expand to mixed; Many; expanded indications Alleligible
patients broadening indication (well defined)
Number and typesof ~ Very few; innovators Few; innovators and some early  Many; innovators, early Many; early majority All eligible
surgeons adopters adopters, early majority
Output Description Description Measurement; comparison Comparison; complete Description; audit, regional
information for non-RCT variation; quality assurance; risk
participants adjustment
Intervention Evolving; procedure inception Evolving; procedure Evolving; procedure refinement; ~ Stable Stable
development community learning
Method Structured case reports Prospective development Research database; explanatory ~ RCT with or without additions/ Registry; routine database (eg,
studies or feasibility RCT (efficacy trial);  modifications; alternative designs  SCOAP, STS, NSQIP); rare-case
diseased based (diagnostic) reports
Outcomes Proof of concept; technical Mainly safety; technical and Safety; clinical outcomes Clinical outcomes (specificand ~ Rare events; long-term

Ethical approval

Examples

achievement; disasters; dramatic
successes

Sometimes
NOTES video®

procedural success

Yes

Tissue engineered vessels’

(specificand graded); short-term
outcomes; patient—centred
(reported) outcomes; feasibility
outcomes

Yes

Italian D2 gastrectomy study®

graded); middle-term and long-
term outcomes; patient—centred
(reported) outcomes; cost-
effectiveness

Yes

Swedish obese patients study®

outcomes; quality assurance

No

UK national adult cardiac surgical
database™

RCT=randomised controlled trial. SCOAP=Surgical Clinical Outcomes Assessment Programme. STS=Society of Thoracic Surgeons. NSQIP=National Surgical Quality Improvement Program. NOTES=natural orifice
translumenal endoscopic surgery.

Table: Stages of surgical innovation
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Demographics?
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