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This report was commissioned by the National Health
Service (NHS) to to serve as input into the NHS 10
Year Plan.

This document has been prepared in good faith on

the basis of information available at the date of
publication without any independent verification.
BCG, Siemens Healthineers and Imperial College
London (‘The Authors’) do not guarantee or make

any representation or warranty as to the accuracy,
reliability, completeness, or currency of the information
in this document nor its usefulness in achieving

any purpose. Readers are responsible for assessing
the relevance and accuracy of the content of this
document. It is unreasonable for any party to rely on
this document for any purpose and the Authors will
not be liable for any loss, damage, cost, or expense
incurred or arising by reason of any person using or
relying on information in this document. To the fullest
extent permitted by law, the Authors shall have no
liability whatsoever to any party, and any person using
this document hereby waives any rights and claims it
may have at any time against the Authors with regard
to the document. Receipt and review of this document
shall be deemed agreement with and consideration for
the foregoing.

This document is based on a primary qualitative and
quantitative research executed by the Authors. The
Authors do not provide legal, accounting, or tax advice.
Readers are responsible for obtaining independent
advice concerning these matters. This advice may
affect the guidance in the document. Further, the
Authors have made no undertaking to update the
document after the date hereof, notwithstanding that
such information may become outdated or inaccurate.
The Authors do not provide fairness opinions or
valuations of market transactions, and this document
should not be relied on or construed as such. Further,
any evaluations, projected market information, and
conclusions contained in this document are based
upon standard valuation methodologies, are not
definitive forecasts, and are not guaranteed by the

Authors. The Authors have used data from various
sources and assumptions provided to the Authors from
other sources. The Authors have not independently
verified the data and assumptions from these sources
used in these analyses. Changes in the underlying
data or operating assumptions will clearly impact the
analyses and conclusions.

This document is not intended to make or influence
any recommendation and should not be construed as
such by the reader or any other entity. This document
does not purport to represent the views of the
companies mentioned in the document. Reference
herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favouring

by the Authors.

Executive Summary

Innovation will enable a paradigm shift in the definition of diagnosis—
from isolated tests that inform single patient treatment decisions,
to integrated multi-modal diagnostic data streams that impact end-to-

end clinical journeys, adaptive health systems and R&D.

The future vision for faster, better and earlier diagnosis could radically
shift the provision of prevention and care. We outline key ‘vision journeys’
that illustrate the potential for transformative improvements in quality of life

and health outcomes for individuals, NHS productivity and wider society.

An ambitious, fully implemented technology-driven vision for the NHS could
boost GDP by approximately £40 billion per year and generate up to

£18 billion in NHS productivity gains.

To unlock this future vision, the UK now has the opportunity to lay the
foundations for rapidly adopting and scaling (near-)mature
technologies for immmediate benefits while building a long-term

innovation ecosystem to drive future advancements.
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Redefining ‘Diagnosis’

A Paradigm Shift Towards a Broader
Perspective in Data Collection, Utilisation
and Impact

he UK stands at a pivotal moment in time.
‘ Advancements in diagnostic technology and
data science, along with the integration of
multi-modal data over time, allow us to move away
from a classical view of diagnosis—where diagnostic

data from one patient at a single timepoint informs
therapeutic decisions.

Now, there is an opportunity for a significant
paradigm shift in the definition of diagnosis, moving
towards:

1 Faster access to prevention, early diagnosis and
clinical care

2 Earlier, proactive population health planning
and healthcare delivery

3 Better innovation through diagnostic data-driven
R&D

Across all three elements of faster, earlier and better
diagnosis is a self-reinforcing learning cycle—where
insights from diagnostics, research, and population
health continuously refine one another.

Faster Access Across the End-to-end Clinical
Journey

Exponential advances in computing power,
diagnostics and Al-enabled technologies—in addition
to strides made towards better specificity, sensitivity
and portability of point of care devices—offer an
unprecedented opportunity to radically reshape the
end-to-end clinical journey.

Before individuals even become ‘ill’, the rise of
increasingly affordable and powerful wearable
devices combined with Al-driven integration of multi-
modal diagnostic and broader personal and civic data
(ranging from genomic data to shopping habits and
social media activity), could risk-stratify individuals in
real-time. Behavioural data could provide a broader
picture of health, e.g., shopping data could aid early
cancer diagnosis?, voice analytics could help detect
early relapse of mental health disorders?, and speech

changes could signal the progression of Alzheimer’s
diseases.

Targeted interventions and behavioural nudges could
be truly personalised, notifying individuals on their
personal devices, e.g., Al-enabled chatbots could
proactively call people to help them to seek care and
provide tailored behavioural advice.

Where care is required, individuals could first seek
help via a digital front door. Al-enabled triage could
go beyond basic symptom checkers by integrating
clinical history and personal data to direct individuals
to appropriate pathways, including personalised self-
care recommendations.

When a diagnostic test is needed, testing could take
place much closer to individuals. Rather than relying
on hospitals or specialised clinics for complex tests,
decentralised testing—e.g., point-of-care tests
(POCTs), wearables and advanced imaging—could
open novel care pathways in locations such as
pharmacies and community diagnostic centres
(CDCs). This shift could bring care within minutes of
the majority of the population, enhancing access and
uptake.

Within existing healthcare settings, Al could also
enhance the accuracy and efficiency of diagnostic
tools, e.g., Al and decision support systems could
automate the interpretation of imaging or pathology
data. Not only could this reduce radiologist workload
and release capacity for complex cases, it could also
further enable a shift into the community, by
enabling a broader range of healthcare
professionals—including pharmacists and
community healthcare workers—to interpret
outcomes from complex diagnostic tests.

For long-term health conditions, home monitoring
devices, wearables and lab-grade diagnostic POCTs at
the fingertips could form an integrated system that
continuously collects data4, such as sleep patterns,
health vitals and advanced metrics (e.g., blood
chemistry analysis via minimally invasive skin sensor
patches, even in hospital settingss). This system could
then predict and identify potential medical issues in
advance, proactively enabling clinical assistance as
needed before conditions snowball into more serious
presentations.

Earlier, Proactive and Adaptive Health Systems

By integrating diagnostic data into Real-World Data

(RWD), and using Al-driven analytics, healthcare

systems could make significant strides in tailoring
public health initiatives to individuals, regions and
diseases where they will have the greatest impact.

The integration of patient-generated data (e.g.,
wearables, social media sentiment) with civic data
(e.g., demographics, misinformation trends, societal
determinants of health) could enable early
identification of at-risk communities4. This, in turn,
would allow for the pre-emptive deployment of
resources and the implementation of real-time health
countermeasures at scale. Real-time data—
supported by algorithms such as digital twins of
healthcare systems—could be used to monitor
demands, predict surges, optimise resource
allocation, and suggest, as well as monitor potential
interventions (e.g., targeted vaccinations).

Over time, Al-powered population health monitoring
could build a comprehensive picture of long-term
public health trends, enabling better informed policy
decisions, smarter healthcare infrastructure planning
and the radical redesign of care pathways.

Better Innovation Through Diagnostic Data-
Driven R&D

Better innovation, leveraging multi-modal diagnostic
insights, could power a continuous research and
learning ecosystem that accelerates scientific
discovery and translational research to further enable
improved long-term outcomes.

A fully integrated lifetime diagnostic record—from
‘cradle to grave’—capturing clinical, genetic,
behavioural and environmental factors could drive
research and unlock new insights in disease
modelling and digital biomarker discovery. Within an
integrated data ecosystem, Al and advanced
diagnostic data could automatically identify novel
patient cohorts for deeper research and rapidly find
and enrol suitable patients into clinical trials.

Instead of relying on large-scale, in-person control
arms, Al could facilitate the creation of ‘virtual
control arms’, comparing trial participants to real-
world patients with similar health profiles.
Additionally, real-world diagnostic data from
wearables and cloud-linked clinical diagnostic data
could radically transform the clinical trial participant
experience, reducing the need for frequent study
visits, and minimising administrative burdens for

clinicians. This shift would further blur the
boundaries between research and everyday life.

Four Vision Journeys to Illustrate the Future

To illustrate the potential of innovation within this
framework, we outline four future ‘vision journeys’.
Each explores a different angle of common clinical
pathways, highlighting how technological advances
and an interconnected ecosystem can transform
individual and population health management and
as well as care delivery.
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A paradigm shift towards an integrated ecosystem of
diagnostic data, powering the clinical journey, adaptive
health systems and R&D

FASTER access to prevention,
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clinical care
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Vision 4

Four visions to illustrate the future

FROM
an overburdened primary care system

TO
seamless self-management and real-time
population health intervention

FROM
elderly people deteriorating
in isolation

TO
independent living enabled
by enhanced home monitoring

FROM
delayed diagnoses and poor outcomes

TO
earlier detection saving lives —
while powering future research

FROM
undetected chronic diseases
as ‘silent Killers’

TO
targeted early detection and
prevention on a national scale
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Vision 1| From an overburdened primary care system... real-time population health intervention

~ Scenario: Why it matters
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Amira’s 5 year-old son Amit | On her NHS App, the Al The app auto-orders a viral An Al GP agent advises antibiotics recovery, a,nd his ‘
is on day 3 of a low fever companion auto-syncs Amit’s point of care test, are not needed, provides safety net data auto-integrates
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worsen, she seeks help likely viral infection requiring with positive viral results health tem
self management instantly uploaded calth syste

Apple Watch & Platform 24 & Proton Dx provides multi-pathogen Doctronic & Hippocratic Al offer chatbots
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Vision 2 |

From elderly people deteriorating in isolation...

Scenario:

Elderly care

Sue, an elderly woman living alone,

has been unwell for a few days

Enabling
Technolo-
gies?s

Future
Vision

NHS

offer apps to enable

personalised reminders
and adherence tracking

Why it matters

...to independent living enabled by enhanced home monitoring

~220 k admissions ~£1 1 b hospital
/yr ) costs /yr
related to falls in people from hip fractures alone?
aged =65
With limited options,
Sue moves into a
1 2 3 4 S nursing home
Current As her urinary tract Unable to get up, she Paramedics rush Sue Sue undergoes Despite an extended
State infection worsens, Sue  lies on the floor all to hospital where she emergency hip hospital stay and
grows increasingly night in pain, until waits 8 hours in replacement surgery, rehabilitation, she
confused and weak, her daughter, who an A&E corridor complicated by remains too frail to
then falls and breaks visits by chance, before evaluation severe infection and return home safely
her hip calls an ambulance and diagnosis co-morbidities
fffffffffffff - D -
98 L
A week later, Sue
[\ ool 7
) SD@D@ O L @ is fully recovered
o e and back to her
fffffffffffff D D - usual routine
1 2 3 e S
Wearable and home An Al algorithm uses An auto alert notifies An Al home assistant The home monitoring
smart devices flag low  this data to flag early a community health reminds Sue to take system tracks her
mobility, high pulse, urinary tract infection  worker, who prioritises her antibiotics as recovery and falls risk
high urinary frequency and high falls risk, a home visit, confirms prescribed and tracks and updates family
and mild confusion via recommending the assessment medication adherence  on symptoms and
voice analysis antibiotics and prescribes mobility progress
the antibiotic
CPR Guardian Innominds AMRX Torbay & South Medisafe
offers continuous Al algorithm predicts Devon NHS FT
monitoring and two-way  UTIs with clinical piloted remote
calling to family history, and identifies monitoring to inform
pathogens and antibiotic nurse care for frailty
resistance for UTIs
—
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DigitalHands
offer virtual wards

and home-monitoring
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Vision 3| From delayed diagnoses leading to poor outcomes... ...to earlier detection saving lives - while powering future research

(n Scenario: Why it matters
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system flags a suspicious lung nodule approved by a clinician research data network randomises them into trial arms continuous home diagnostics
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Vision 4| From undetected chronic diseases as ‘silent Killers’..

"& ,' Scenario:
5. & Hypertension

NYC Macroscope
tracks HTN prevalence via EHR for 700K citizens,
and guides targeted prevention strategies

®
Operational digital twins
Al algorithms use population-level simulate and tailor local
data incl. clinical, demographic & intervention scenarios, incl. Al
behavioural, to identify regional nudges, pharmacy campaigns
hotspots for hypertension (HTN) and new local test stations

Going forward, James has 2x/yr
checks at a self-testing kiosk,
supported by a virtual
! Al GP and maintains
. Novel care pathways ownership of his health
. and public health
int%rventigns 3re Singapore 2 |
: evidence-based on self-testing kiosks b 1 ey .
: y . ' James' digital twin
E James and others' data che;ﬁ“gﬁ;’:lﬁ”‘e”t ) . predicts stable disease -
"""""""""""""""""""" ®  monitoring and G - ' he avoids risky, invasive
personalised advice l‘ ;’ ‘ and unnecessary
Legend Technology examples 2# o ‘interventions
@ {

- Clinical journey
- Adaptive health systems

...to targeted early detection and prevention on a national scale

Why it matters

~26%::!.

due to heart and
circulatory disease?

OptiBP app

measures blood pressure
with a fingertip on a
phone camera

As part of population-level response,
58yo James receives an NHS app
nudge for an app-based BP check due
to his risk. His BP is mildly raised

&

N

James undergoes a rapid troponin

POCT & photon counting CT at the
CDC. He has mild Coronary Artery
Disease and HTN

Siemens Healthineers

Rapid troponin Photon counting CT
POCT expands enhances accuracy, resolution
cardiac assessment & material differentiation,
beyond hospital for earlier detection & better
settings PN treatment

| SIEMENS .-,

= Healthineers *-*

~5 m adults

with high blood pressure (BP)
are undiagnosed?

Singapore’s Health Promotion Board sends Al
personalised nudges based on real-time wearable data

His Al companion suggests exercise
and diet changes, tracking metrics via
wearables and digital biomarkers.
Deviations trigger Al agent checks

o
@

&
© "0
(6

2yrs later, James experiences
mild chest pain. His Al
companion prompts a
Community Diagnostic
Centre (CDC) visit after a
virtual Al GP check-in




A fully implemented technology-driven vision for NHS could
generate ~£70bn per year in total financial impact

£10-15b

annual benefit from export
of data and operational use

I 2x faster

and more competitive
as a clinical trials
destination

additional GDP boost 7 .
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I 2-3m

additional healthy life
years gained per year

£12-18b
additional NHS productivity per year

Primary care A&E Outpatient Admission
activity visits appts days
Potential 50% 30% 25% 15%
change redirected redirected redirected avoided
. ~50
Equivalent ~4500 ~65 - ~30
new capacity GP surgeries A&E departments dou patien NHS trusts
epartments
Equivalent
L £5-6b/year £1-2b/year £4-6b/year £2-4b/year

Disclaimer: Illustrative top-down estimates — further validation needed to establish full business case

Population outcomes: ~2-3m years gained across 5 most deprived deciles by increasing expectancy to current population median, assuming linear
distribution of population between 0-80 years (ONS). GDP boost calculated by multiplying additional healthy life years by the mean yearly salary of
each decile (£14k-£26k — UK Gov), assumes all additional years are in employment.

Primary Care: Assumes mean ~40k appointments per practice per year (~365m appointments across 9085 registered GP surgeries — NHS data), and
mean cost £30 per appointment (henchmarked against cost per GP appointment & ‘other HCP’ appointment — King’s Fund, Unit Costs of Health
and Social Care Report PSSRU); primary care figures exclude dental/optician appointments.

A&E: Assumes ~124k visits per year per A&E department (median of all A&E departments - NHS data 2024/25) and mean costs of ~£188 per A&E
visit weighted across type 1-3 (NHS data).

Outpatient: Assumes ~500k OP appointments per trust/department per year (NHS data 2023/24) and mean cost per OP consultant appointment
~£190 (HFMA).

Admission days: Assumes ~600 hospital beds per trust (median across all trusts — NHS data Q2 2024/25) and mean costs of ~£420 per A&E admis-
sion day (NHS Data).

R&D: based on prior estimates on value of NHS data (Realising the value of health care data: a framework for the future, EY 2019) and international
best-in-class models (Optum Insight 2024 revenue ~£15b)

Please see Appendix for further assumption details and representative examples

Enhanced Patient Outcomes and Health
System Benefits Arising from Better Population
Health and Optimised Clinical Journeys

Innovation in diagnosis has the potential to
significantly impact not only population outcomes—
through risk stratification and intervention to prevent
disease—but also healthcare systems.

Addressing health inequalities through predictive,
personalised and preventative care, could yield up to
2-3 million healthy life years per year*, boosting
GDP by approximately £40 billion annually.
Increasing the healthy life expectancy of individuals
in deprived deciles of the population to the median
could represent a gain of around 3-7 years* and could
primarily be driven by innovative early diagnosis and
disease prevention.

For example, Al assisted early diabetes diagnosis—
such as Al interpretation of incidental ECGs
predicting diabetes years prior to blood glucose level
rises™—could enable proactive disease prevention
through targeted interventions and lifestyle
modifications. Similarly, diagnosing and treating
undiagnosed hypertension could prevent numerous
cardiovascular events (e.g., stroke, myocardial
infarction)s. Furthermore, earlier diagnosis of cancer,
which is currently diagnosed late in approximately
50% of cases?, could significantly improve survival
rates.

The impact for NHS healthcare systems could also be
substantial, generating an equivalent of around £12-
18 billion* in productivity gains per year, equating to
approximately £8-£13 billion* in annual net cost
savings’. Primary and outpatient care could represent
the most significant value impact, as novel care
pathways have potential to alleviate significant
system pressures.

Key drivers of these potential changes include:
intelligent triage through a digital front door; novel
streamlined care pathways, such as image recognition
software, which could reduce skin cancer referrals by
~65%; and decentralised testing advancements,
such as at-home cervical smear tests, reducing the
need for in-person appointments*.

Better Innovation Through Diagnostic Data-
Driven R&D

Integrating diagnostic data into research and
development could significantly reduce end-to-end
drug development timelines, bringing new and
transformational drugs to patients up to twice as
fast. The integration of diagnostic data into adaptive,
decentralised virtual trials could make clinical
development more efficient, accessible and scalable,
as described in vision 3 above. Overall, technologies
that increase the probability of success and
accelerate timelines could reduce drug development
costs, potentially leading to more affordable drug
prices for the NHS in the long term.

Holistic data integration could also deliver substantial
financial value to the NHS—not only through
operational cost savings but also via commercial data
revenue. Based on prior estimates?? and
benchmarking against international best-in-class
models®, integrated NHS data could be worth up to
£10-15 billion annually.

* Note: impact ranges based on high-level triangulation of the outcomes using various data sources and do not represent statistical certainty

of the findings

T Cost savings: Novel care pathways often ~70% more cost effective vs. existing inefficient pathways (BCG analysis).



Unlocking the Future Vision

Key Opportunities for Action

ith the development of the 10-year plan for
Whealth, the UK now has a unique and

exciting opportunity to turn the future vision
of diagnosis into reality. The country already benefits
from a strong base in talent, world-class-research and
internationally-recognised health data resources (e.g.,

UK Biobank, Our Future Health and Genomics
England).

To further nurture a thriving innovation ecosystem
and accelerate adoption, we identify five key
opportunities for action—delivering immediate
impact, while laying the foundation for a sustainable
future.

Opportunities to realise immediate impact from
(near-ymature technologies:

1 Streamline regulation and approval path-
ways to fast-track adoption of Al-powered
diagnostics. Enhance integration across regula-
tory bodies (incl. MHRA, NICE), adapt regulatory
frameworks to accommodate novel innovations,
and build novel regulatory approaches that lever-
age real-time monitoring and post-market sur-
veillance to enable low-risk, high-impact innovati-
ons to reach patients sooner.

2 Adopt innovation at scale via National Inno-
vation Zones to pilot, rapidly assess impact and
expand diagnostic innovation and novel care
models. Success should be evaluated through a
more holistic health economics approach, consi-
dering whole-economic impact over an extended
time frame. Successful pilots should lead to rapid
scale-up across the whole of the NHS, supported
by clear changes and directives in commissioning
and procurement that actively incentivise
adoption.

Opportunities to build a self-reinforcing innovation
ecosystem for long-term future innovation:

3 Interconnect data and algorithms for de-
livery, by building an integrated ecosystem that
as a first step connects NHS diagnostic data (e.g.,
imaging, medical history), with existing interfaces
(e.g., NHS app) and Al algorithms for implemen-
tation. Future iterations could incorporate perso-

nal (e.g., consumer shopping behaviour, weara-
bles) and civic data (e.g., demographics, traffic,
weather), to further enable personalised and
real-time health insights. This ecosystem could
also serve as a unique sandbox environment,
attracting public and private innovators and
investment.

4 Cultivate the innovation pipeline and attract
public and private collaboration by launching
Al training data sets and innovation sandboxes to
test new technologies that align with NHS data
interoperability standards, streamlining current
data access and governance frameworks, aligning
on innovation moonshots to drive public-private
engagement and investing in NHS digital talent.

5 Build public trust in innovation from the
outset by promoting innovation as an enabler for
health equity and access and actively consulting
end users in the shaping of new technologies and
care models, while simultaneously deploying
education policies that introduce new technolo-
gies from an early age.

In addition to preparing for and implementing
innovative technologies, there are short term levers
for immediate opportunities that can be addressed.
For instance, bowel cancer screening currently
reaches only 70% of eligible individuals**, and breast
cancer screening even fewer®. Expanding these
programmes, especially for high-risk individuals,
would enable the NHS to detect diseases earlier,
leading to better treatment outcomes and lower
healthcare costs. Lastly, the UK has fewer MRI and
CT scanners per capita than other developed
nations?®, contributing to longer wait times for critical
tests. Investing in diagnostic infrastructure will help
ensure faster diagnoses and earlier interventions,
ultimately improving patient outcomes and easing
the strain on the NHS.

A Pivotal Moment for Transforming
Diagnosis and Health Care

The UK stands at a pivotal moment, where
technology, Al and data-driven innovation could
reshape the future of diagnosis and health care at
large.

Realising this vision will require a balanced approach,
with strong alignment across providers,
Integrated Care Boards (ICBs), regulators, the
data, and the broader innovation ecosystem.
This will be essential for seamlessly integrating
proven technologies and adapting care
pathways for maximum impact. Strategic public-
private partnerships can serve as a powerful lever to
drive innovation and implementation by leveraging
industry expertise, investment and technology.

However, while Al and technological advancements
hold immense potential in diagnostics, treatment
and operational optimisation, they are not
standalone solutions. To ensure that innovation
benefits all communities, rather than deepening
existing disparities, solutions must be designed
with accessibility, sustainability and inclusion in
mind—oparticularly in underserved areas where
digital transformation can have the greatest impact.

With a bold, coordinated effort today, the UK
has the opportunity to set a new global
benchmark, not only for the future of “faster, better
and earlier diagnoses”, but also for strengthening
the resilience, efficiency and accessibility of the
entire NHS.



About the Authors

The content of this paper was developed in
partnership with Boston Consulting Group,
Imperial College London and Siemens Healthineers.

Boston Consulting Group

Ben Horner

Horner.Ben@bcg.com

Managing Director & Partner, Global Leader -
Health Care Payers, Providers, Systems & Services

Cassandra Yong
Yong.Cassandra@bcg.com
Partner

Elisabeth Chen
Chen.Elisabeth@bcg.com
Project Leader

Imperial College London

Alison Holmes

Alison.Holmes@imperial.ac.uk

Professor of Infectious Diseases, Imperial College
London & David Price Evans Chair of Global Health
and Infectious Diseases, University of Liverpool

Damien Ming
D.Ming@imperial.ac.uk

Clinical Research Fellow, Department
of Infectious Diseases

Siemens Healthineers

Ralph Wiegner

Ralph Wiegner@siemens-healthineers.com
Head of Strategy & Value Added Services,
Great Britain & Ireland

Contributors

Emily Serazin, Managing Director & Senior Partner,
BCG

John Goldader, Managing Director & Partner, BCG
Julius Neiser, Managing Director & Partner, BCG X
Ayomide Ayorinde, Consultant, BCG
Lawrence Tan, Senior Associate, BCG

Oskar Fraser-Krauss, PhD researcher, Imperial
College London

Anisia Talianu, PhD researcher, Imperial College
London

Tobias Heimann, Head of Artificial Intelligence,
Germany, Siemens Healthineers

Special thanks to the experts who shared their
insights and visions for this effort:

Ana Duarte, Senior Research Fellow (Associate
Professor), Centre for Health Economics, University of
York

Andrea Rockall, President, European Society of
Radiology & Professor of Radiology, Imperial College
London

Chris Laing, CEO, UCL Partners
Dan Daly, CEO & Co-Founder, Occuity

Dan O’Connor, Director Regulatory and Early Access
Policy, The Association of the British Pharmaceutical
Industry

Emma Lawrence, Head of Data Tech Policy and
Public Affairs, Biolndustry Association

Eric Aboagye, Professor of Cancer Pharmacology
and Molecular Imaging, Imperial College London

Helen Dent, Chief Executive, BIVDA - The British In
Vitro Diagnostic Association

lain Buchan, Associate Pro Vice Chancellor for
Innovation, W.H. Duncan Professor & Chair in Public
Health Systems, University of Liverpool

Jesus Rodriguez-Manzano, Senior Lecturer,
Imperial College London

Louise Kenny, Professor & Executive Pro-Vice-
Chancellor, University of Liverpool

Marc Donovan, Healthcare Development and Public
Affairs Director, Boots UK

Neil Daly, CEO and Founder, Skin Analytics

Nerida Scott, Head, Johnson & Johnson Innovation
EMEA

Nishan Sunthares, Executive Director, Diagnostics,
Association of British HealthTech Industries

Pantelis Georgiou, Professor of Biomedical
Electronics, Imperial College London

Rebecca Fitzgerald, Professor of Cancer Prevention
& Director of Early Cancer Institute, University of
Cambridge

Rosie Lindup, Senior Policy and Public Affairs
Manager, UK Biolndustry Association

Sanjiv Sharma, Senior Lecturer, David Price Evans
Group, University of Liverpool

Simon Taylor-Robinson, Professor of Translational
Medicine, Imperial College London

Steve Lee, Director, Diagnostics and Digital
Regulation, Association of British HealthTech
Industries

Sue Hill, Chief Scientific Officer for England &
Senior Responsible Officer for Genomics in the NHS

Xin Lu, Professor of Cancer Biology & Director
of Ludwig Institute for Cancer Research, University
of Oxford



References

. UK CR. Can shopping data help diagnose cancer earlier? - Cancer Research UK - Cancer News [Internet].
Cancer Research UK - Cancer News. Cancer Research UK; 2025 [cited 2025 Feb 20]. Available from: https://
news.cancerresearchuk.org/2025/01/28/can-shopping-data-help-diagnose-cancer-earlier/

. Shin J, Bae SM. Use of voice features from smartphones for monitoring depressive disorders: Scoping review.
Digital Health [Internet]. 2024 Jan 1;10. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC11179519/

. Park CY, Kim M, Shim Y, Ryoo N, Choi H, Ho Tae Jeong, et al. Harnessing the Power of Voice: A Deep Neural
Network Model for Alzheimer’s Disease Detection. Dementia and Neurocognitive Disorders [Internet]. 2024
Jan 22 [cited 2025 Feb 14];23(1). Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC10864696/

. Ming DK, Sangkaew S, Chanh HQ, Nhat PTH, Yacoub S, Georgiou P, et al. Continuous physiological monitoring
using wearable technology to inform individual management of infectious diseases, public health and
outbreak responses. International Journal of Infectious Diseases. 2020 Jul;96:648-54.

. DK, Merriel A, Freeman DME, Kingdon C, Yamikani Chimwaza, Islam MS, et al. Advancing the management
of maternal, fetal, and neonatal infection through harnessing digital health innovations. The Lancet Digital
Health [Internet]. 2024 Nov 1; Available from: https://www.thelancet.com/journals/landig/article/P11S2589-
7500(24)00217-6/fulltext

. Cypher C. Digital Twins in Healthcare: A Data-Driven Evolution [Internet]. Cardio Cypher. 2025 [cited 2025 Feb
14]. Available from: https://cardiocypher.com/2025/02/16/digital-twins-in-healthcare-a-data-driven- evolution/

. Al could predict type 2 diabetes up to 10 years in advance [Internet]. Imperial.nhs.uk. Imperial College
Healthcare NHS Trust; 2024 [cited 2025 Feb 8]. Available from: https://www.imperial.nhs.uk/about-us/news/
ai-could-predict-type-2-diabetes-up-to-10-years-in-advance

. NICE. CKS Is Only Available in the UK [Internet]. NICE. 2023 [cited 2025 Feb 13]. Available from: https://cks.
nice.org.uk/topics/hypertension/background-information/complications-prognosis/

. Cancer Research UK. Cancer Statistics for the UK [Internet]. Cancer Research UK. CRUK; 2022 [cited 2025
Feb 14]. Available from: https://www.cancerresearchuk.org/health-professional/cancer-statistics-for-the-uk

10.West Suffolk NHS Foundation Trust - Skin Analytics [Internet]. Skin Analytics. 2024 [cited 2025 Feb 8].

Available from: https://skin-analytics.com/nhs-case-studies/west-suffolk-nhs-foundation-trust-case-study/

11.Women in England want at home cervical screening tests on the NHS [Internet]. Healthwatch.co.uk. 2024

[cited 2025 Feb 11]. Available from: https://www.healthwatch.co.uk/news/2024-09-16/women-england-want-
home-cervical-screening-tests-nhs

12.Spence G,. How we can place a value on health care data [Internet]. Ey.com. 2019 [cited 2025 Feb 10].

Available from: https://www.ey.com/en_uk/insights/life-sciences/how-we-can-place-a-value-on-health-care-data

13.0ptum Insight (Optum’s data analytics arm) revenue 2024 $18.8bn USD, equivalent to approx. £15bn.

UnitedHealth Group Reports 2024 Results [Internet]. [cited 2025 Feb 21]. Available from: https://www.
unitedhealthgroup.com/content/dam/UHG/PDF/investors/2024/2025-16-01-uhg-reports-fourth-quarter-results.
pdf

14.Bowel Cancer Screening Programme | Cancer Research UK [Internet]. Cancerresearchuk.org. 2024 [cited

2025 Feb 12]. Available from: https://www.cancerresearchuk.org/health-professional/cancer-screening/bowel-
cancer-screening/screening-bowel-overview#screening-uptake-statistics

15.NHS. NHS England» New breast screening figures prompt fresh uptake appeal [Internet]. www.england.

nhs.uk. 2024 [cited 2025 Feb 12]. Available from: https://www.england.nhs.uk/2024/01/new-breast-screening-
figures-prompt-fresh-uptake-appeal/

16. Mallorie S. Comparing NHS Internationally In 5 Charts [Internet]. The King’s Fund. 2023 [cited 2025 Feb

16]. Available from: https://www.kingsfund.org.uk/insight-and-analysis/blogs/comparing-nhs-to-health-care-
systems-other-countries

FASTER, BETTER & EARLIER DIAGNOSIS

Vision 1

1.

10.

11.
12.

13.

14.

The Lancet Respiratory Medicine. Primary care at the heart of respiratory medicine in the UK. The Lancet
Respiratory Medicine [Internet]. 2014 Feb [cited 2025 Feb 16];2(2):83. Available from: https://www.thelancet.
com/journals/lanres/article/P11S2213-2600(14)70021-9/fulltext

Antibiotics: GPs still erring on side of caution despite patients requesting less [Internet]. nesta. 2017 [cited
2025 Feb 17]. Available from: https://www.nesta.org.uk/press-release/antibiotics-gps-still-erring-on-side-of-
caution-despite-patients-requesting-less/

Apple. Healthcare - Apple Watch [Internet]. Apple (United Kingdom). 2024 [cited 2025 Feb 25]. Available from:
https://www.apple.com/uk/healthcare/apple-watch/

Fitbit ECG App 510(k) Premarket Notification [Internet]. www.accessdata.fda.gov. [cited 2025 Feb 25].
Available from: https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfm?ID=K200948

Platform24 - Releasing the power of smart & seamless healthcare [Internet]. Platform24. 2025 [cited 2025 Feb
25]. Available from: https://platform24.com/

Online Triage Software | Klinik Healthcare Solutions [Internet]. Klinik. [cited 2025 Feb 25]. Available from:
https://klinikhealthcaresolutions.com/

Dragonfly | Point of Care Diagnostic Device | ProtonDx [Internet]. ProtonDx. 2024 [cited 2025 Feb 25].
Available from: https://www.protondx.com/humanhealth/dragonfly

cobas® Liat® Analyzer [Internet]. Diagnostics. [cited 2025 Feb 25]. Available from: https://diagnostics.roche.
com/us/en/products/instruments/cobas-liat-ins-6050.html

Cepheid GeneXpert Systems [Internet]. www.cepheid.com. [cited 2025 Feb 25]. Available from: https://www.
cepheid.com/en-US/systems/genexpert-family-of-systems.html

Doctronic, Your Trusted Al Doctor [Internet]. Doctronic.ai. 2025 [cited 2025 Feb 25]. Available from: https://
www.doctronic.ai/

Hippocratic Al [Internet]. Hippocratic Al. [cited 2025 Feb 25]. Available from: https://www.hippocraticai.com/

BlueDot: Outbreak Risk Software [Internet]. BlueDot. [cited 2025 Feb 25]. Available from: https://bluedot.
global/

Siemens Healthineers & Medical University of South Carolina Operational Digital Twin [Internet]. Siemens-
healthineers.com. 2018 [cited 2025 Feb 25]. Available from: https://www.siemens-healthineers.com/en-us/
services/value-partnerships/musc

UK to create world-first “early warning system” for pandemics [Internet]. GOV.UK. 2024 [cited 2025 Feb
25]. Available from: https://www.gov.uk/government/news/uk-to-create-world-first-early-warning-system-for-
pandemics

Vision 2

1.

Office for Health Improvement & Disparities. Falls: Applying All Our Health [Internet]. GOV.UK. 2022 [cited
2025 Feb 16]. Available from: https://www.gov.uk/government/publications/falls-applying-all-our-health/falls-
applying-all-our-health

CPR Guardian Watch [Internet]. 2018 [cited 2025 Feb 25]. Available from: https://www.cprguardian.com/

Innominds. Innominds, SCIINV Biosciences Introduce AMRX, Al/ML-driven Digital Diagnostic to Combat
AMR [Internet]. 2024 [cited 2025 Feb 25]. Available from: https://www.innominds.com/news/innominds-
sciinv-biosciences-introduce-amrx-ai-ml-driven-digital-diagnostic-to-combat

NHS England. Supporting patients to self-monitor in the community [Internet]. 2025 [cited 2025 Feb 25].
Available from: https://www.england.nhs.uk/nursingmidwifery/shared-governance-through-collective-
leadership/nursing-covid-19-catalogue-of-change/supporting-patients-to-self-monitor-in-the-community/

Medisafe. Patient Engagement Platform Solving Medication Management [Internet]. 2018 [cited 2025 Feb
25]. Available from: https://www.medisafe.com/

Siemens Healthineers. DigitalHands Remote Monitoring Solution [Internet]. 2025 [cited 2025 Feb 25].
Available from: https://www.siemens-healthineers.com/fi/digitalhands/en

Doccla | Clinical Grade Devices [Internet]. 2025 [cited 2025 Feb 25]. Available from: https://www.doccla.com/
platform/system/clinical-grade-devices

Whzan Guardian [Internet]. 2024 [cited 2025 Feb 25]. Available from: https://www.whzan.uk/guardian

BOSTON CONSULTING GROUP + |IMPERIAL COLLEGE LONDON + SIEMENS HEALTHINEERS

20



Vision 3

1. Cancer Research UK. Cancer Statistics for the UK [Internet]. Cancer Research UK. CRUK; 2022 [cited 2025
Feb 14]. Available from: https://www.cancerresearchuk.org/health-professional/cancer-statistics-for-the-uk

2. Why is early cancer diagnosis important? [Internet]. Cancer Research UK. CRUK; 2015 [cited 2025 Feb 20].
Available from: https://www.cancerresearchuk.org/about-cancer/spot-cancer-early/why-is-early-diagnosis-
important?

3. Filipa Landeiro, Harris C, Groves D, O’Neill S, Kuljinder Singh Jandu, Tacconi EMC, et al. The economic
burden of cancer, coronary heart disease, dementia, and stroke in England in 2018, with projection to 2050: an
evaluation of two cohort studies. The Lancet Healthy Longevity [Internet]. 2024 Aug 1 [cited 2025 Feb 14];5(8).
Available from: https://www.thelancet.com/journals/lanhl/article/P11S2666-7568(24)00108-9/fulltext

4. Cancer Research UK. Can shopping data help diagnose cancer earlier? [Internet]. 2025 [cited 2025 Feb 25].
Available from: https://news.cancerresearchuk.org/2025/01/28/can-shopping-data-help-diagnose-cancer-
earlier/

5. Siemens Healthineers. Al-Rad Companion [Internet]. [cited 2025 Feb 25]. Available from: https://www.
siemens-healthineers.com/digital-health-solutions/ai-rad-companion

6. Rayscape | Radiology Al [Internet]. 2025 [cited 2025 Feb 25]. Available from: https://rayscape.ai/lung-ct

7. Guardant360®: Comprehensive Liquid Biopsy Test [Internet]. 2024 [cited 2025 Feb 25]. Available from:
https://www.guardantcomplete.com/products/guardant360

8. Genomics England. Genetic testing could lower the risk of adverse drug reactions for thousands of patients
with cancer [Internet]. 2024 [cited 2025 Feb 25]. Available from: https://www.genomicsengland.co.uk/blog/
genomic-testing-could-lower-the-risk-of-adverse-drug-reactions-for-thousands-of-patients-with-cancer

9. Lou B, Doken S, Zhuang T, Wingerter D, Gidwani M, Mistry N, et al. An image-based deep learning framework
for individualising radiotherapy dose: a retrospective analysis of outcome prediction. The Lancet Digital
Health [Internet]. 2019 [cited 2025 Feb 25];1(3):e136-e147. Available from: https://www.thelancet.com/
journals/landig/article/P11S2589-7500(19)30058-5/fulltext

10. UK Biobank. [cited 2025 Feb 25]. Available from: https://www.ukbiobank.ac.uk/

11.Siemens Healthineers. Digital Twin of the Heart [Internet]. [cited 2025 Feb 25]. Available from: https://www.
siemens.com/global/en/company/about/history/specials/175-years/digital-twin-of-the-heart.html

12.The Virtual Brain Twin Project. Addressing the Mental Health Crisis with Personalised Treatment: The Launch
of the Virtual Brain Twin Project - EBRAINS [Internet]. 2024. Available from: https://www.ebrains.eu/news-
and-events/addressing-the-mental-health-crisis-with-personalised-treatment-the-launch-of-the-virtual-brain-
twin-project

13. Mendel.ai. Revolutionizing Patient Cohort Identification with Al — Insights from Mendel’s ACR Benchmark
[Internet]. [cited 2025 Feb 25]. Available from: https://www.mendel.ai/post/revolutionizing-patient-cohort-
identification

14.Science37. Decentralized Clinical Trials — The Future of Clinical Research [Internet]. 2023 [cited 2025 Feb
25]. Available from: https://www.science37.com/decentralized-clinical-trials

15.Medable Inc. [Internet]. 2024 [cited 2025 Feb 25]. Available from: https://www.medable.com/

16.American College of Radiology. Assess-Al Algorithm Performance Monitoring [Internet]. [cited 2025 Feb 25].
Available from: https://www.acr.org/Data-Science-and-Informatics/Al-in-Your-Practice/Performance-Monitoring

Vision 4
1. Our vision is a world free from the fear of heart and circulatory diseases. UK Factsheet [Internet]. British

Heart Foundation; 2025 Jan [cited 2025 Feb 15]. Available from: https://www.bhf.org.uk/-/media/files/for-
professionals/research/heart-statistics/bhf-cvd-statistics-uk-factsheet.pdf

2. NYC Health. The New York City Macroscope [Internet]. [cited 2025 Feb 25]. Available from: https://www.nyc.
gov/assets/doh/downloads/pdf/data/nyc-macro-summary.pdf

3. Biospectal OptiBP [Internet]. [cited 2025 Feb 25]. Available from: https://biospectal.com/

4. CueZen. Revolutionizing Population Health with NudgeRank™: The Future of Personalized Al-Driven
Health Nudges - CueZen [Internet]. [cited 2025 Feb 25]. Available from: https://cuezen.com/revolutionizing-
population-health-with-nudgerankthe-future-of-personalized-ai-driven-health-nudges/

5. Viola I, Gard M, Farestveit M, Collinson P, Aakre KM. Point-of-care high-sensitivity troponin assays:
advancements, clinical applications, and implementation considerations. Journal of Laboratory and Precision
Medicine. 2023 Jul 1;8:20-0.

6. Muhammad Taha Hagar, Soschynski M, Saffar R, Rau A, Taron J, Weiss J, et al. Accuracy of Ultrahigh-
Resolution Photon-counting CT for Detecting Coronary Artery Disease in a High-Risk Population. Radiology.
2023 Jun 1;307(5).

7. Siemens Healthineers. NAEOTOM Alpha photon-counting CT scanner [Internet]. 2021 [cited 2025 Feb 25].
Available from: https://www.siemens-healthineers.com/en-uk/computed-tomography/naeotom/naeotom-alpha

8. Self Empowering & Enabling Kiosk (SEEK). [cited 2025 Feb 25]. Available from: https://ait.sg/wp-content/
uploads/2019/03/seek-flyer.pdf

Appendix

Value at Stake Assessment Assumptions and Representative Examples

Population
outcomes

Primary care
activity

(=15

A&E visits

Outpatient
appts

5

Admission
days

Disclaimer: Illustrative top-down estimates — further validation needed to establish full business case

Potential
change

~3-7
year increase

in mean healthy life
expectancy

50%

redirected

30%

redirected

25%

redirected

15%

avoided

Representative examples to illustrate potential scale of change
(non-exhaustive)

Addressing inequality: predictive and personalised care, leveraging more decentralised and
accessible diagnosis, could play a significant role in raising disability-free life for most deprived
50% to the median: a mean gain of ~6 years?

Early diagnosis and prevention of common diseases will play a key role, e.g.,

» Diabetes: 70% could be detected early by Al ECG screening?; 53% early cases preventable by
lifestyle modifications?

» Cardiovascular Disease (CVD): 5Sm hypertensive individuals currently undiagnosed4; minor
blood pressure reductions associated with 17-28% decreased risk of major CVD events®

o Cancer: ~50% of all cancer diagnosed late (stage 3/4); early diagnosis drastically improves
survival”

20% redirected to self-care for appropriate management through Platform 24 intelligent triage
tool®

63% of acute face-to-face appointments successfully directed to telemedicine through Knok’s
digital health platform?

73% of women would use home cervical testing, highlighting potential for home testing to
reduce appt demand?®

27% of GP appts could potentially be saved through better coordination with hospitals*

~12% fewer A&E visits through intelligent triage as can be managed at other sites of care?
~20% of A&E attendees say primary reason for attending was inability to get a GP appt®?

21% reduction in ambulance conveyance to A&E with POCT at paramedic assessment*, which
may increase with increasingly portable imaging/monitoring devices

79% of patients using the video triage service in Moorfields A&E avoided a hospital visit®

~20% of all outpatient visits are for Vision, Skin, ENT, MSK & Mental Health*¢: novel pathways
could transform these high-volume specialties

65% reduction in urgent skin cancer referrals in one pilot of skin cancer image recognition
software?’

~50% reduction of in-person diabetic foot checks with foot image recognition software®

~50% reduction in diagnostic coronary angiogram cath lab requirement with high resolution
photon-counting CT*®

15% reduction in length of stay for respiratory illness by using viral POCTs®

Up to 73% increase in MRI scan speed with Al tools for noise reduction?, and up to 50% of
radiologists’ time saved with Al reporting??

Virtual wards already facilitating early discharges?, highlighting potential for advanced home
monitoring

1. Health State Life Expectancies, ONS; 2. AIRE-DM tool; 3. Prevention of Type 2 Diabetes Systematic Review and Meta-Analysis, Nutrients 2019; 4.
BHF CVD factsheet; 5. NICE hypertension; 6. CRUK cancer statistics; 7. E.g. bowel cancer 5-year survival stage 4 (~10%) vs stage 1 (~90%) — Why is
early diagnosis important? CRUK; 8. BCG Research of Platform24; 9. BCG Research of Knok tool; 10. Home cervical screening tests survey, Health-

watch 2024; 11. Making Time in General Practice, NHS Report 2015; 12. Emergency departments national cross-sectional study, BMC Medicine 2013;
13. People in UK turning to DIY health treatment amid shortage of GP appointments, Guardian 2023; 14. POCT by paramedics: an evaluation, Journal
of Paramedic Practice 2020; 15. Remote consultations to reduce hospital and primary care visits for urgent eye care services, NHSE Transformation
Directorate 2021; 16. Hospital Outpatient Data, NHSD 2023; 17. West Suffolk NHS Foundation Trust - Skin Analytics pilot; 18. Johns Hopkins Medi-
cine: Improving Diabetic Foot Wound Care Through Technology; 19. Accuracy of Ultrahigh-Resolution Photon-counting CT, RSNA 2023; 20. ResPOC
trial, The Lancet Respiratory Medicine 2017; 21. Siemens Healthineers Deep Resolve; 22. RadAl reporting tool; 23. Virtual Wards NHS SW London
Integrated Care Board 2025









	Untitled

