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National
Joint Registry NJRbackground

Working for patients, committed to excellence

-~

Established Data collection commenced Registry has evolved
by the Department April 2003 for hip and knee to include other joints
of Health following replacement surgery in and geographical locations
the 3M Capital Hip England and Wales

Failure Report, 2001

4.65M+

Joint replacement
procedures recorded

Started with Grew into a Became a e 2 5 0 " 0 0 O

one patient national programme global resource new records
safety issue submitted every year

3M Capital Hip T || SR From a single implant
Failure Report, 2001 ata collection began clinicians, patients an - :
in April 2003 policy worldwide failure to the world’s

largest joint replacement
registry




| National
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Working for patients, committed to excellence

We record, monitor,
analyse and report on
outcomes of joint
replacement surgery to
continuously enhance
patient safety, support
surgeons, and assure
value and improved
patient outcomes.

NJR mission

NJR
Strategic Plan

Strategh: Fillars

Sawolno

juarzed Buraoadwy




National
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Working for patients, committed to excellence

Why now?

Five powerful forces are
reshaping joint replacement care

Ageing population
More people living longer
with musculoskeletal
conditions.

New implants and
innovations

A rapidly evolving
landscape of devices,
materials and techniques.

More procedures

Demand for joint
replacement surgery
continues to grow.

Al

for registries

Robotics and
digital surgery
Increasing use of

technology in the
operating theatre.

Increasing expectations

Patients and clinicians expect
safer care, better outcomes
and personalised information.

@ Data is growing faster than our ability to analyse it.
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Working for patients, committed to excellence

What could Al do for registries?

Four key areas where Al and advanced analytics can create the greatest value

Better data

Improve data quality,
detect issues earlier
and ensure data

is trustworthy.

Al

Better prediction for registries

Predict risks and outcomes
to support personalised
care and better decision-
making.

Better surveillance

Detect safety signals
earlier and strengthen
device and implant
surveillance.

Better insight

Unlock deeper insights
from data to drive
improvement and

inform policy.

@ Harnessing Al responsibly to improve outcomes and patient safety for all.
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Working for patients, committed to excellence

!Better data

Al can transform how we ensure data quality and integrity
High quality data is the foundation of trustworthy insights and patient safety.

CURRENT STATE AI-ENHANCED FUTURE

o-l Missing data Automated anomaly detection

:_—e Incomplete records and missing values m Al identifies unusual patterns and outliers
impact data completeness. in real time.
Coding errors Intelligent validation

</> Manual entry and coding variations can Q Machine learning models learn from data
lead to inconsistencies. to detect likely errors earlier.
Validation failures - Data quality monitoring
Rule-based checks identify issues =° Continuous monitoring dashboards highlight
after data submission. data quality trends and risks.
Manual review 1 Faster, more efficient workflows

_-'*3 Automation reduces manual effort, enabling

limit scalability and timeliness. analysts to focus on higher-value work.

The first use of Al isn’t replacing analysts. It’s improving the quality of the
data analysts work with.

. Time-consuming manual processes
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Working for patients, committed to excellence

Learning from the past

Better surveillance

Al can help us detect safety signals earlier and act faster

Advanced analytics and Al can analyse millions of records
continuously to identify potential problems before they
become widespread.

The Metal-on-Metal experience
showed the importance of
timely signal detection.

Could we identify
emerging issues months
or years earlier?

From data to action

DATA DETECT INVESTIGATE ALERT ACTION
Continuous flow of Al models analyse patterns, Signals are reviewed by Early alerts enable timely Targeted actions and
joint replacement data trends and outliers at scale clinical experts within a communication and recommendations help
from centres across to flag unusual signals robust governance recommendations to protect patients and
the UK and Crown earlier. framework. reduce risk. improve outcomes.
Dependencies.
i 3
v Earlier detection
@ Modern signal detection, powered by Al, strengthens patient safety v Better prioritisation
and our ability to respond quickly. V' Stronger evidence

v/ Faster action
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Working for patients, committed to excellence

Better prediction

Al can predict risks and outcomes to support
personalised care and better decisions

The patient journey

What if every patient understood
their likely outcome before surgery?

Turning data into personalised insight
empowers patients and clinicians.

1. BEFORE SURGERY

3. RECOVERY

5. BETTER DECISIONS

Patient profile and clinical
information are analysed
using Al models.

Predicted outcomes

| A . 0,
R/ Revision risk (10 years) 8%

A Complication risk 4%

x PROMs improvement  High

Length of stay > 3 days 12%

Procedure and implant
details captured in
real time.

Key factors considered

» Age, sex and comorbidities

» Diagnosis and severity

Implant type and fixation

Surgical approach

Surgeon and hospital factors

* Previous procedures

Early recovery data and
PROMs feed back into
the models.

Early indicators

Recovery trajectory
@ Risk re-stratification

@ Tailored interventions

Al models predict long-term
outcomes and update as
more data is collected.

Long-term predictions

r/p Function and quality of lif
\ unction an uality or lite
NAY :

@ Revision risk over time

A\
Q/“ j Implant performance

Insights support shared
decision-making and
continuous improvement.

Benefits
More informed patients

Personalised care plans

Better resource planning

S NS S

Improved outcomes

Predicting outcomes is not about certainty.
It is about better information for better decisions.

&)

Empowers
patients clinicians

)

Supports

Improves

Drives better
outcomes
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Working for patients, committed to excellence

Better insight

Al helps analysts ask better questions
and focus on what matters most

From descriptive reporting
to meaningful insight

Al frees analysts from manual tasks so they
can interpret, challenge and drive improvement.

CURRENT WORLD FUTURE WORLD

Analysts focus on
higher-value work:

282 Interpreting and
- challenging patterns

Analysts spend
most of their time on:

= Extracting and

EE3

preparing data

Creating standard Identifying what
matters most

"\ Working with clinicians

|
\ ”

©

reports

2\

Running routine

/

analyses to drive change

-

Better questions

Typical question

W~ @

|
J
|
J

i i ) 7 AN i
“Show me revision rates e “Which implants are performing (A Senargting e
ad hoc requests : T8 hypotheses and insight
by implant.” unexpectedly poorly in younger
patients?”

Al doesn’t replace analysts. @ [\:ﬂ%/) Q

It frees them to do higher-value, impact-driven work.

Better Vdé'cisions
for patients

More time for insight Stronger collaboration
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The NJR approach

A careful, governed and collaborative path to realising the value of Al

Our strategy is built in three phases, with governance and ethical principles at the core.

PHASE 1 PHASE 2 PHASE 3

FOUNDATIONS STRATEGY DELIVERY
Months 1-3 Months 3-8 Months 9-12

Build the right
foundations

Establish NJR Al and
analytics working group

Define governance, scope
and reporting

Map existing Al-related
activity

Commission two pilot
projects with The Alan
Turing Institute

Recruit or co-opt specialist
expertise and build literacy

Design the strategy
and choose priorities

Develop specification and procure
consultancy support

Engage clinicians, patients and
key stakeholders

Define priority use cases with clear
clinical and operational benefit

Set target operating model for analytics
across NJR workstreams

Establish governance for model
development, validation and monitoring

Identify contract variations and future
Al-enabled tools within Lot 1 services

Approve, publish
and plan delivery

» Present draft strategy to NJR Board
for review and challenge

» Finalise implementation roadmap,
cost envelope and phasing

» Publish the NJR Al and analytics
strategy

« Set out ethical principles and
commitment to public value

Governance, ethics and information ® ® Co-design with stakeholders ensures “, Transparency and communication
governance embedded from the start m relevance, trust and public value 1 build trust and confidence

O

Governance comes before technology. People and ethics come before algorithms.
Building the right foundations today will enable responsible innovation and lasting impact.
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Opportunities and responsibilities

Realising the promise of Al while upholding the trust placed in registries

Our commitment: deliver insight that improves patient outcomes, safely and ethically.

THE OPPORTUNITIES
Better quality data

More complete, accurate and
reliable data at scale.

Earlier detection

Identify safety signals and
issues sooner.

Faster, richer insight

Analyse more data, more quickly
to answer important questions.

Better decisions

Support clinicians and patients
with evidence that matters.

Better outcomes

Safer care, improved experience
and value for patients.

Innovation and integrity
in balance

/

OUR RESPONSIBILITIES

Transparency

Clear about how models are built,
used and evaluated.

Explainability
Models and outputs must be
understandable and justifiable.

Fairness and equity

Actively monitor for bias and ensure
fair outcomes for all.

Privacy and security

Protect patient data and maintain
robust information governance.

Public trust

Deliver public value and uphold
the trust placed in us.

»H 0006

Al will not
replace registries.

O

Al will not
replace clinicians.

N

Al will transform how
registries support clinicians
and improve outcomes

for patients.

The future registry won'’t simply tell us what happened.
@ It will help us understand what is happening, predict what might happen next,

and support better decisions for patients.
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Thankyou

Contactdetalls

ChrisBoulton

Directorof Operations
chris.boulton@njr.org.uk
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Real World Evidence [N W
for Patient Safety ae
Why and How? . Y e

ProfDaniPrietcAlhambra
HealthDataSciencesead NDORMS3niversityof Oxford | .

data sciences
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Wh a t Rea World Data?

UNIVER OF

hhhhhh

OXFORD

Most European
countries

DRUG UTILIZATION
(pharmacy
dispensations)

[ HOSPITAL
ADMISSIONS
HOSPITAL

UTPATIENTS

Patientgenerateddata
(egphonesdevices..)?

ountries,e.g.DK,SWEDb [ X

PRIMARY CARE

RECORDS PROMS

— UK

ADMINISTRATIVE
DATABASES

o —

MORTALITY REGISTRY

REGISTRIES
(Devices, Biologic drugs, ...
S MOSTcountries(not alwaysavailable
for linkage/research)
Most countries

GlucometerspacemakersS {
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Why RWD? A
1.RCTs are not always possible €

Hazard:

Parachute use to prevent death and major trauma related I EIRUTES Etl.ld'f adds

to gravitational challenge: systematic review of

randomised controlled trials BMJ2003 No randomised controlled trials of parachute use
Gordon C S Smith, Jill P Pell ll;l‘ifE b'E'E]] lllldEl'l:HkEﬂ

The basis for parachute use 1s purely observanonal,
and its apparent efficacy could potentially be
explained by a “healthy cohort” effect

The medicalisation of free fall

It is often said that doctors are iI‘ltE‘I’fE]’iI‘lg monsters # OFR CT; O

obsessed with disease and power, who will not be satis-
fied untl ﬂ]E‘_Ip' control every aspect of our lives Uﬂumﬂi




2.The data Is out there € and this
enables rapid replication

Changes in hip fracture rate before and after : :
total knee replacement due to osteoarthritis: Rnee Arthroplasty and Risk of Hip Fracture:
0 P : A Population-Based, Case—Control Study

a population-based cohort study

Arief Lalmohamed * Frans Opdam - Nigel K. Arden -
Daniel Prieto-Alhambra, =2 M Kassim Javaid,' Joe Maskell,* Andrew Judge,’ Daniel Prieto-Alhambra - Tjeerd van Staa -

Michael Nevitt,® Cyrus Cooper,’* Nigel K Arden'4 Hubertus G. M. Leufkens - Frank de Vries

Total hip fractures rate, cases vs controls
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E 3 Time since first knee arthroplasty (years)

36 bo <25
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Time to TKR (months)
. I

Prieto-AlhambraD et al. AnnRheumDis2011 Prieto-AlhambraD et al. CTI12012



3.Generalizabllity

hhhhhh

Table 1 Companson of the exclusion critena in the FIT tnal with the incident users of alendronate in the SIDIAP and DHR database

FIT exclusion cnteria® Operational definiton/ICD-10 Codes Incident users of Alendronate®
SIDIAP DHR
N=14316 N =21214
(%) (%)
Men Sex according to administrative data 3BI8 IBES
(26.7 %) (18.3 %)
Age <55 years old Age at first ALD dispensation 1844 1654 (7.8 %)
(129 %)
Age >80 years old Age at first ALD dispensation 2347 5275
(164 %) (24.9 %)

C Reyes et al. Osteoporos Int 2014




4.EfficacywsEffectivenesX

OXFORD

Adherence In RCT (Vigor

study) vsinr elailf e o

Rofecoxib users in CPRD

[TV Staa PLoS One 6 0 9 ]

o
S
oQ
"'EEI'Z
— .=
O 5
o
5 %
o
O
| —-—
o 8
oJ

Rofecoxib’:3




Why RWD?
5.Safety

OXFORD

ATOPKAT RCT gives us the

potential efficacy : best Method S-year revision relative risk

performance in the hands of the s R

most experienced surgeons PSS, Main -

PSS 40 210surgeries -+

ARWE gives us the actual PSSwhole 230 ol olus

effectiveness : what is the real- PSSy pole 220 surgeries

life performance in the hands of e

= . eard et al. Lancet
the average SurgeonS/phyS|Clans A Prats-Uribe et al. NIHR HTA Journal 2020

Trals and RWE complement each other
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Data live in silos: not only in the UK

Many/most European countries
have 0 d e v oHealtlecare

and/or data collection / EHR "
systems: & "

EXTREMADURA MANCHA $7 BALEARIC
® ISLANDS

A Heterogeneous data

CANARY ISLANDS ‘

A Disjointed datadé | ak e s 6 : /g A

Source: https://commons.wikimedia.org/wiki/File:Ccaa-spain.png




Evenwhensimilarincont ent é
Data look different




But what If we could convert to one format?

Analyticaimethod

TheR | {ibefdre

O ) e G e e

Linkto data

____________________________________________________________________________________________________________________________________ After OMOPM app N 10—

H OO0 QOO
ODOOO DOOO



Please meet OMOP

Standardized clinical data

Person
> Observation_period
> Visit_occurrence

~

—»

Visit_detail

Standardized health
system data

Standardized
metadata

Location

CDM _source

L,

Location_history

Metadata

Condition_occurrence

Drug_exposure

p——
e

—

\\\3\\\ »| Procedure_occurrence
\\{‘\ Device_exposure
E\\\\\b Measurement

‘\\ k Note

\\\\\’ |—> Note_NLP

+

Survey conduct

Care_site

Provider f

Standardized
vocabularies

Standardized derived
elements

Condition_era

Drug_era

Dose_era

Results schema

Cohort_definition

Concept

Vocabulary

Domain

Concept_class

Concept_relationship

Relationship

Concept_synonym

o

L

Observation

|
5

e
e

Specimen

|

Fact_relationship

Standardized health
economics

Cost

Concept_ancestor

Source_to_concept_map

Payer_plan_period

Drug_strength

Erasmus MC

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

.0

A Patient-centric, Tabular, Extendable,
Relational design

A Built for analytics

Advantages over competitor CDMs
A Open source, open science

A Long-established, multiple tools for
ETL and analysis readily available

A Source data/codes preserving
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PRIVACBY

A \

1.-

LocalGovernance

EMR Local
Database

EHDENvill developnew
tools and dashboards.

EHDEN

t
- D TheEHDEN

platform
v

Many different opensource
® tools (cohortbuilder,
estimation,incidencerate,
XD

EMR Local Analysisquery
'—'“45 Database
X

Dx

Admin _>

Aggregatedesults

ATLAS

15
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2. STANDARDISATION

SPEED + SCALABILITY

Drug
Utilisation

Disease
Epi

Standardizec
analytics

— Erasmus MC
DrugSafety |
| | o
Spain Italy NL
ve] [aa) | [a
USClaims UK Japan India
| (na]l [aa] [na]
Pharmace DK Sweden  Estonia Czech
genomics
Standard

S

data

16



RWHor RegulatoryDecisions: A A
Theultimate SCALABILIDK | £ § Sy IS X

Data Source

Data Source

EMA
Scientific Committees CVMP

DARWIN EU® uses OMOP and —
and standard analytics to

generate rapid, reproducible,
and impactful regulatory RWE Coordination

Center

FEDERATED NETWORK PRINCIPLES Data Partner g

A Data stays local

A Use of Common Data Model to perform studies in
a timely manner and increase consistency of results

https://darwin-eu.org/
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Data capture in HERON-UK

Coverage

0%
25%
50%
75%
100% Visits
4974,216,470

Measurements
8,405,300,594

HERON-UK Data NETWORK

Number of data partners

7

Number of patients

56,247,859

8 &

Diagnoses Medications
1,971,918,076 4,848,023,962

P
&7 ce

Procedures Deaths

2,575,114,868 2,633,992




More information é

HERON-UK About ~ Datanetwork » Joiningthenetwork ~ Dataconventions ~ Network activities ~

HERON-UK

The HEalth data Research UK OMOP Network (HERON-UK) contains routinely-collected health care data
from across the United Kingdom. Our network of 7 data partners contains more than 20 billion clinical
records from over 50 million patients. Transparency and reproducibility is a core feature of the network,
with all study code made freely available on GitHub, while data privacy is preserved with patient records
analysed in situ with only aggregated results shared by data partners to ensure privacy of patient data. The
network has been established through funding from HDR UK.

Data capture in HERON-UK
Overall Bart CPRD AURUM Dataloch GOSH Lancs

Leed:

Geographic coverage

Coverage

heron -uk.github.io/heron -uk
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INNOVATIVEHEALTHINITIATIVEPPPSs

Common Data
odel (Other)

Methods

Endpoint/ PGHD/
Biomarkers

Regulatory Policy
(Medicines)

Regulatory Policy
(Medical devices)

Oncology &
Haematology

% HARMONY
€ rionNEER &, HARMONY

S IQ[RHA € PIONEER
DPTIMA

FORULCECV € PIONEER

C-OPTIMA

Inflammation

IDEA,
FAST

IDEA
FAST

Cardiovascular

Grace

iCARE
4CVD

5_< Umbrella

Neurology

CLAIMS

‘=“ ’u Prominent

BSADAR-

-

RADAR-

CLAIMS

‘@) PataDin

CLAIMS

.:;i.:if:l- Prominent
B

Rare disease

Agnostic or Multiple

Areas

@EH DEN ,',‘I', ; gre .Tli

IDFRHA EFS-

(5 greg



@EHDEN EHDENOUNDATION

Foundation

EHDEN Foundation

EUROPEAN HEALTH DATA & EVIDENCE NETWORK

EHDEN

SFoundation

Vision
The EHDEN Foundation aspires to be the trusted key actor in Europe

to facilitate and accelerate the generation of high-quality real-world
evidence to improve healthcare of patients.

Mission

Our mission is to operationalise a new paradigm for the discovery and
analysis of health data, building on a large-scale federated network of
data sources standardised to the OMOP CDM.

24



TheEHDENNetwork

A EHDEN converted 202
databases

Figure 2. Geographic distribution and characteristics of data sources included in the European Health Data & Evidence Network as of September
1, 2024. The map displays country-level data density based on the number of data sources relative to national population size. Overlaid symbols
represent key metadata for each source, including total person count, care setting (primary, secondary, or mixed), data capture methods (eg, electronic
health records, laboratory, or claims), and the reason for person inclusion (eg, encounter-based, disease-specific, or population-based).
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The DARWIN EU® Network

OXFORD

https://darwin ___ -eu.org/index.php/data/data - network

Data Partners Data Sources Countries Persons European us

40 52 19 477,325,000 248,621,000 228,704,000

LAST UPDATED: 06 MARCH 2026

Belgium
BCR

Name: Belgian Cancer Registry
Type: Registry

Total number of persons: 211,000
Coverage start: 2014

Last updated: 2023

HMA-EMA Catalogues of RWD_/
More information_/

IQVIA LPD Belgium

e Name: IQVIA Longitudinal Patient
Database Belgium

e Type: Outpatient General
Practitioner Care

e Total number of persons:
1,060,500

e Coverage start: 2015

e Last updated: 2025

] « HMA-EMA Catalogues of RWD_/
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https://darwin-eu.org/index.php/data/data-network
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H I P Healthcare Quality #CAAWZG
Improvement Partnership

Q+A

ChrisBoulton
ProfessomDanielPrieto-Alhambra

CLINICAL AUDIT AWARENESS WEEK 2026
Improving lives with healthcare data


http://www.hqip.org.uk/caaw26

#CAAW26

EXCELLENCE IN CLINICAL
AUDIT AWARDS

Shining a Light on Data-Driven
Healthcare Improvement

Useof National ClinicalAudit and
PatientOutcomesProgrammeData
CommendationWinner2026

CLINICAL AUDIT AWARENESS WEEK 2026 iealtheare Ouality
Improving lives with healthcare data H QI P Improvement Partnership



#CAAW26

EXCELLENCE IN CLINICAL
AUDIT AWARDS

Shining a Light on Data-Driven
Healthcare Improvement

ANDTHBEWINNER. { X

CLINICAL AUDIT AWARENESS WEEK 2026 iealtheare Quality
Improving lives with healthcare data H QI P Improvement Partnership



#CAAW26
Useof National ClinicalAudit DataCommendationc JointWinner

Endof Life CareLeadershigeam, EastLancashirdHospitals
NHSTrust

UsingNational Auditof Careat the Endof Life(NACELData
to DriveSustainedmprovementsn Endof Lifeand
BereavemenCare

EXCELLENCE IN CLINICAL
AUDIT AWARDS

Shining a Light on Data-Driven Healthcare Improvement

Healthcare Quality
Improvement Partnership

CLINICAL AUDIT AWARENESS WEEK 2026
Improving lives with healthcare data HQ' P



NHS'

East Lancashire Hospitals
NHS Trust
A University Teaching Trust

Using National Audit of Care at the End of Life (NACEL) Data
to Drive Sustained Improvements In End of Life and

Bereavement Care

Wednesday 24t June 2026

Safe | Personal | Effective ELHT. Because that's who we are



NHS

East Lancashire Hospitals

End of Life Care Leadership Team

A University Teaching Trust

Dr Alison Thorpe

Palliative Medicine Consultant, Clinical Lead
for Endof Life Care

Joanne Gaskell

Lead Nursefor Endof Life Careand
Bereavement

e

SRR
Safe | Personal | Effective _ ELHT. Because that's who we are



NHS
The Improvement JOumey East Lancashire Hospitals

NHS Trust

Our ambition: to provide outstanding end of life and bereavement care A University Teaching Trust

Significant

/['ll:l improvement in

Recognised need to
Improve. Qrmp

But where to start?
Engagement

with stakeholders and
Trust Executives

NACEL results

Our journey SOD5

to
Improvement

2019 National Audit T
ELHT performing well
below average

" End of Life and
Bereavement
Team established 2022

Re-group; Clear annual
priority setting and target
agreed

S

Safe | Personal | Effective ELHT. Because that’s who we are



