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What do we want measure

• Implant performance
 Long-term differences

 Early outliers 

• Implant Use

• Audit of practice
 Hospital-level

 Surgeon level

 Economic cost

 Mortality

 Dislocation rate 

• Registries v successful



What we really need?

• Detect disasters

 Mom

 Capital 3M 

 Hylamer

 Charnley Elite

 Boneloc

• Innovation critical

• Need to identify outliers in 
1st 2-3 years



Registry benefits

• Good at collecting limited dataset in 
large volumes
 Identify ‘less favourable implants’

• Successes
 Identifying long-term differences in 

implant survival 

 Comparing influence of patient factors 
on outcome

 Audit of practice/performance

• Linkage to other primary care/PROMS
 Improves ability to look at patient 

factors. 



Issues with registries

• Reliant on large number of procedures 
to detect outliers
 >1000?

 Fundamentally limited in drawing 
conclusions with small numbers. 

• Do not collect detailed patient-level data
 No imaging

• Causes of revision hard to ascertain
 Completed at time of surgery

• No histo/path report

• Data collection lag ? Greater than trials?

• No mechanistic information

• Hard to determine effect of unknown 
competing factors



Example

• MoM devices

• Registry data 

 First presentation
• BOOS 2003

• 12 cases

 Cohort study 2007

 Lag of 3-5 years to registry 

 30-40K implanted before 
warnings 

 RSA studies did not detect

2007/8

<10,000 Implanted

2009/10

<15,000 Implanted

2011/12

>30,000 Implanted

2007
2008



Isolated issue?

• Registry data comprehensive

 5 years onwards

• Historically proportion of THAs 
without peer-reviewed early 
evidence high

 25% no evidence

 17% of those implanted

 No change over 20 years Carr/Murray 1996 

• Paucity in 1st 3-5 yrs of release

• Likely same in TKA



Clinical trials

• What do we mean?

• Varying definitions

 Post market surveillance

 Cohort studies/case reports

 RCTs

 RSA studies

 Beyond Compliance

 Safety Reporting

• MHRA



Clinical Trials

• Advantages
 Tightly controlled population

• Inclusion/Excl criteria

 Detailed outcomes
• Multifactorial

• PROMs/Imaging/Blood/Functional scores

 Powered for 1 (max 2) outcomes

 Better able to detect unexpected complications
• Subtle differences

 Rapid results (if well managed)

 Can be Observational but often hypothesis-driven

• Disadvantages
 Loss to followup- registry much better

 External validity
• Cohort enrichment

 Trials units uncommon and not setup for ortho trials

 Cost (to do well)



Solution?



Combined approach

• IDEAL Collaboration 

• Pharma model

• Early stages

 Clinical trials 
• 0 to 3 years

• Small well constructed cohort 
studies/RCTs

• Later stages

 Registry
• 3 yrs+

• Registry data

• Trials within Registries
 Cluster Randomisation

 Adaptive designs



Should reflect CE/benchmarking 

process

Trials Registry



What does early stage look like

• Combine multiple 
outcome measures

• Validated

• Novel

• Evaluation toolbox
 Internationally agreed

 Evidence based 

• Utilise trials networks
 Increase capacity

 Speed evaluation

• Quality of data 
essential 

Evaluation 
Toolbox

RSA

PROMs MRI/US

Novel 

Measures

Ion 
Levels



UK 

Trial networks in the early stages of implant 

evaluation 



The NIHR



National Institute for Health Research:

integrated health-research system

> £1.2 billion p.a. investment in 

relevant infrastructure to 

support clinical research at all 

points in development pipeline

Invention Evaluation Adoption

Early-phase clinical Research Late-phase clinical Research

NIHR Biomedical Research Centres

NIHR Clinical Research Facilities

Experimental Cancer Medicine Centre

Medtech and In vitro diagnostic 

Co-operatives (MICs).

NIHR Clinical Research Network

Collaboration for Leadership in Applied Health Research and Care



NIHR CRN

• High quality trials infrastructure

• Including research staff in over 200 
hospitals in the UK
 Nurses/physios/trials expertise

• Enables trials to be delivered quickly

• Can also look at feasibility of trials 
prior to funding

• Covers all UK
 All regions of England

 Sister organisations in 
Scotland/Wales/NI

• Supported by RCS clinical trials 
units/STEP



NIHR Services



1000+ new 

CDAs signed 

since 2006 

Financial year 2016/17:

99.9% NHS 

trusts research 

active

79% commercial

666,630+ 

patients recruited

34,648 

commercial

2055 new 

studies 

729 commercial

And since 2006:



UK Progress-

Linking the NIHR and ODEP/BC
Improving implant monitoring



Aims

• Help industry reduce time taken to submission of early 

benchmarking data

• Improve the quality of data submitted



What does it look like?

• Rapid evaluation pipeline

• BC risk assessment/evaluation plan
 Consensus Group of Surgeons

• Agreed PMS study submitted to NIHR

• NIHR CRN support for
 Feasibility/Identification of centres

 Recruitment

 Trials unit sponsorship (where required)
 Study design

• Final Approval by BC

• Data submitted at intervals for benchmarking

• Funding models
 IIS 

 Fully commercial

Beyond Compliance
Risk asst and evaluation plan

New Device

NIHR CRN support

Data Collection

Data submitted to BC

Pre-market/3A/5A



Conclusions

• Early phase evaluation an issue

• Clinical trials/cohorts essential 

• Combined registry/Trials 

approach

• Need early evaluation Toolbox



Thank you 

• Early phase evaluation an issue

• Clinical trials/cohorts essential 

• Combined registry/Trials 

approach

• Need early evaluation Toolbox



RSA

• Advantages
 Highly predictive of outcome 

 Correlates well with registry 
outcomes

 Rapid

 Small patient cohorts
• Low risk

• Disadvantages
 Cannot predict unexpected 

outcomes
• Soft tissue reactions

• Sudden mechanical failure

• Wear in h on h bearings





Detailed structure

Evaluation 
Toolbox

RSA

PROMs MRI/US

Novel 

Measures

Ion 
Levels

CE?



Yorkshire  Humber LCRN Lead:

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)

North East and North Cumbria LCRN Lead:

David Coady (david.coady@chsft.nhs.uk) 

Nick Harland (nick.Harland@nhs.net) 

Orthopaedic Champion:

Paul Baker

East Midlands LCRN Lead:

Waji Hassan (waji.hassan@uhl-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) 

South London LCRN Lead:

Louise Pollard (louisepollard@nhs.net) 

Orthopaedic Champion:

Caroline Hing

(caroline.hing@stgeorges.nhs.uk) 
Kent Surrey Sussex LCRN Lead:

Kevin Davies (k.a.davies@bsms.ac.uk) 

Orthopaedic Champion:

Benedict Rogers (benedict.rogers@bsuh.nhs.uk) 

Wessex LCRN Lead:

Elaine Dennison (emd@mrc.soton.ac.uk)

South West Peninsula LCRN Lead:

Kirsten Mackay (Kirsten.mackay@nhs.net)

West of England LCRN Lead

Sandi Derham (s.derham@nhs.net)

North West London LCRN Lead:

Sonya Abraham 

(s.Abraham@imperial.ac.uk) 
TVSM LCRN

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

Raashid Luqmani (raashid.luqmani@ouh.nhs.uk) 

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

West Midlands LCRN Lead

Tom Sheeran (t.Sheeran@nhs.net)

Orthopaedic Champion:

Ed Davis (Edward.davis@nhs.net)

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

North West Coast LCRN Lead:

Theresa Barnes 

theresa.barnes@nhs.net

(Orthopaedic Champion:

Andy Molloy 

(andy.molloy@aintree.nhs.uk)

PPIE Reps

Marije Brom (marije.brom@btinternet.com)

Monique Francis 

Monique_f_@Hotmail.co.uk)

Wales

Steve Jones (sajones@doctors.org.uk)

Scotland LCRN Lead:

Stuart Ralston (stuart.Ralston@ed.ac.uk)

Polly Black (polly.black@nhslothian.scot.nhs.uk)
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Stakeholders

• Government bodies
 NHS Exec

 NIHR 

 Dept. Trade Industry-UKTI

 MHRA

• Manufacturers
• Trials infrastructure

 NIHR CRN

 RCS CTUs

• Industry Bodies
 EUCOMED/AVAMED/ABHI

• Royal Coll.Surgeons
 STEP

• Patient Groups



Future Steps

• Accommodate new CE changes

• Consultation process with industry

ABHI

• International collaboration 

• NIHR/BC Industry meeting February 2018

 Wellcome Institute, London
• Surgical Devices

• Pharma

• Implantable Medicinal Devices



Contacts

• S Glyn-Jones- NIHR National MSK Lead 

 sion.glyn-jones@ndorms.ox.ac.uk

• Vanessa Poustie Cluster D Specialty Lead

 vanessa.poustie@nihr.ac.uk

mailto:vanessa.poustie@nihr.ac.uk


What is needed?

• High quality data

 Best study design

 Trials/stats expertise

• Rapid data collection

 Capture data on

• Most new patients 

• In several centres

 System for outcomes collection



Burden of OA/JR

• Burden of 
musculoskeletal 
disease significant

• US 
 7% GDP 

 4% in UK/Europe

• Ageing population

• Joint replacement 
 Finite lifespan 

 Changing 
demographics



Cost utility?

• THA one of most 

effective interventions

 £1,180 / QALY

• Compare

 10 years tx for RA

• £36,000/QALY

 Non-operative tx for 

OA over 10yrs

• £26K-64K/QALY



ODEP/BC

• Highly successful in 
benchmarking

• First national 
benchmarking system

• Now used in 26 
healthcare systems 
worldwide 

• Linked to sister 
organisations
 Netherlands

 Germany





Current Device Evaluation

• Current system
 Registry data

 Post-market surveillance studies

 IIS studies

• Data submitted to BC/ODEP
 Late-phase data excellent

 Early data
• Poor quality

• Lag of 3-7 years to benchmark

• Opportunities for data collection missed

• NJR cannot detect early failures
 Slow to detect outliers

 Problematic with low vol. implants

• IDEAL Group
• No Phase 2B/3 in device regulation 



Demographics?

• Increase in 
TKA/THA

• Projections For 
demand

 250% over 20yrs

• Innovation is 
required

• Introduction new CE 
marking process
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