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Foreword

Improving cancer outcomes is a priority for
health system decision-makers. Earlier and
timelier cancer detection and diagnosis

are central to improving long-term patient
prognosis and outcomes. The ability to achieve
timely and accurate diagnosis depends,

in part, on the development, adoption and
implementation of innovative diagnostic tests.

Providing innovators with a clear steer on the
requirements for novel diagnostic tests for
cancer can aid and expedite their development
and adoption. Diagnostic Target Product
Profiles (TPPs) are product specification
documents that can serve as tools to help
provide such clarity. They enable those who
might use and pay for diagnostic tests to
provide innovators with a clear demand signal
about the types of tests needed, helping
innovators respond appropriately to areas

of unmet need. To the best of our knowledge,
TPPs in the diagnosis space primarily focus on
infectious diseases, rarely cancer. Therefore,
Cancer Research UK commissioned this
research following recommendations outlined
in the Early Detection and Diagnosis (EDD)
Roadmap' that highlighted TPPs as a critical
action needed for overcoming hurdles and
accelerating cancer EDD progress.

The project sought to produce a general
(tumour-site agnostic) guide for developing
cancer TPPs that can serve as a tool and
resource for future efforts to develop bespoke
TPPs for specific cancers, test types and use
cases.

This report’s findings will help decision-makers
develop diagnostic TPPs for cancer in carefully
considered, efficient and effective ways. The
insights gained highlight the complexity of TPP
development, the multifaceted considerations
regarding features to include in a TPP, and the
possible approaches and methods. We hope
this research’s practical and actionable focus
will help those developing bespoke diagnostic
TPPs for specific cancer use cases navigate this
complexity.

TPPs are an essential tool that can help signal
the types of cancer tests a health system
may need. However, TPPs alone cannot solve
broader challenges in incentivising innovation
and its adoption in the NHS. The overarching
aim of any TPP development effort is to
engender innovative diagnostic tests that
reach the health service and benefit patients.
However, a TPP alone cannot align innovative
diagnostic development and supply with
demand and willingness to pay, and efforts
to develop it must avoid the pitfalls of being
everything to everyone. Therefore, those
developing diagnostic TPPs for cancer must
carefully consider how to maximise a TPP’s
traction and impact as part of a broader
collaborative and connected community of
practice.

Samantha Harrison, Sarah Cook,
Sowmiya Moorthie and Jessica Lloyd,
Strategic Evidence,

Cancer Research UK

i Cancer Research UK. 2023. Early Detection and Diagnosis of Cancer Roadmap. As of 22 March 2024:
https://www.concerreseorchuk.org/funding—for—reseorchers/reseorch—opportunities—in—eorly—detection—ond—dicgnosis/eorly—

detection-and-diagnosis-roadmap


https://www.cancerresearchuk.org/funding-for-researchers/research-opportunities-in-early-detection-and-diagnosis/early-detection-and-diagnosis-roadmap
https://www.cancerresearchuk.org/funding-for-researchers/research-opportunities-in-early-detection-and-diagnosis/early-detection-and-diagnosis-roadmap
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Executive summary

The context

Tackling cancer is a priority for health system
decisionmakers. Early and improved cancer
detection and diagnosis are central to
improving long-term patient prognosis and
outcomes. Achieving timely and accurate
diagnosis depends, in part, on developing and
adopting innovative diagnostic tests.

Innovators need a clear steer on the diverse
requirements for novel diagnostic tests for
cancer. Diagnostic Target Product Profiles
(TPPs) help provide such clarity. Those who
might use and pay for diagnostic tests must
give innovators a clear demand signal on test
types needed so they can respond to areas
of unmet need. Diagnostic TPPs are product-
specification documents that can serve as a
tool to achieve this. There is growing interest in
their use to support the development of novel
diagnostic tests for cancer. To the best of our
awareness, TPPs in the diagnosis space have
been developed in other areas (most notably
infectious diseases) but not in cancer.

Research aims and
approach

Cancer Research UK commissioned RAND
Europe and the Office of Health Economics
(OHE) to research and establish a guide
for developing diagnostic TPPs for cancer.
The research aimed to advance practical
knowledge on approaches to developing
diagnostic TPPs for cancer, focusing
particularly on the UK context. Cancer
Research UK commissioned the research in
light of the growing interest in supporting
innovation to improve cancer diagnosis.

The project sought to produce a ‘general’
(tumour-site agnostic or for cancer generally
regardless of where it started in the body) guide
for developing cancer TPPs that can serve as

a tool and resource for future efforts to design
bespoke TPPs for specific cancers, test types and
use cases. We used a mixed-methods approach
combining scoping desk research and interviews,
workshops with diverse stakeholder communities
and an early economic modelling tool to inform
the requirements of a TPP for cancer and develop
the guide.
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Key findings: the guide
for developing diagnostic
TPPs for cancer

The guide covers the following aspects relevant
to developing diagnostic TPPs for cancer: (a)
the features that need to be considered, (b)
the stakeholders to involve, (c) considerations
for TPP prioritisation, and (d) the process in
terms of approaches and methods.

What features need consideration in
diagnostic TPPs for cancer?

Identifying the core features and feature
combinations driving the central value
proposition (i.e. improvement offer) for a novel
test and associated specifications for them

is key to TPP development. The specifications
can include minimal, preferred or optimal
requirements (where possible), undesirable
characteristics, and an accompanying
rationale for the chosen specifications.
Identifying and integrating the key features
within diagnostic product development

can help increase (though not guarantee)

the chances of developed tests’ successful
adoption and innovators considering more
than just technical performance criteria. TPPs
must provide specifications for a diverse range
of features because the latter should reflect
the appropriateness of any test developed for
eventual real-life use.

Thus, we have outlined features covered as part
of TPP development to increase understanding of
features and key considerations relating to them.

Drawing on a systematic review by Cocco et al.
(2020)," and refining it through our research, we
found that the types of features that TPPs can
provide specifications for broadly fall into nine
core categories, each of which can include

multiple features:
Unmet need: The unmet need a

? diagnostic test should respond to and

e tsapplication scope (e.g. its intended

use, the medical decision(s) supported,
use setting, target user and target
population). It is also important to
clarify how it should interact with other
tests and care decisions a patient may
encounter.

@

A3

v
=)

<
e
4
N4

Analytical performance:
Requirements relating to the test'’s
accuracy. It is important to consider
how the context of real-world use
might differ from that of experimental
laboratory settings.

Clinical validity: Requirements
reflecting how far a test will measure
an appropriate disease marker in a
specific population;

Clinical utility: Requirements
related to the test’s influence on
downstream care outcomes, such
as patient survival and quality of
life. Proxy diagnostic measures
may be required because it can be
challenging to link a diagnostic test
with patient outcomes.

Human factors: Requirements
relating to individuals’ interaction
with the test. Examples for healthcare
professionals include specifications
for training needs, test preparation
and administration, and interpreting
results to ensure effective use.

It is also important to specify
requirements related to patients as
end users, e.g. patient acceptability,
accessibility and experience, and
how the test may affect inequalities.

Infrastructure: Requirements related
to facilities, equipment, supplies, IT
systems or other operating conditions
that need to be established and
maintained.

Cost and economic considerations:
Requirements related to economic
and commercial matters (e.g. the
test’s price and commercial routes
to market). It is vital to consider
cost-effectiveness, for which early
economic modelling can help.

Regulation: Features related to
regulatory (i.e. safety and efficacy)
requirements.

Environmental impact: Requirements
about the test’'s environmental
impact.
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TPPs are typically formatted as tables detailing
the desired specifications for each relevant
feature. Additional contextual information helps
ensure the TPPs are clear and transparent. At a
minimum, this should cover the TPP’'s purpose
and target audience, a glossary of terms to
ensure accessibility, a list of those who helped
develop the TPP and adequate justification for
its final specifications.

Who needs to be involved in developing
diagnostic TPPs for cancer?

Given the issues needing consideration when
developing a TPP, multiple stakeholder groups
play important roles. Such stakeholders include
academic, clinical-academic and research
communities; healthcare professionals and
diagnostic laboratory experts; industry;
patient, carer and public representatives;
research and innovation funders in the

public sector and charities; and regulators,
Health Technology Assessment (HTA) and
policymaker perspectives (in consideration of
procurement realities). We cover how the TPP
development process can involve stakeholders
throughout and key considerations concerning
particular groups. In part, relevant stakeholders
will be represented via engagement in a core
working group leading the TPP development
effort. However, the process also needs

a consultation with a broader range of
individuals across stakeholder groups.

What should be considered when
prioritising which TPP to pursue?

TPPs can be helpful in multiple contexts,

but health system decision-makers must
prioritise which use cases to develop a

TPP for in the future. Thus, prioritisation is a
critical aspect of TPP development. We aim to
support this process by outlining some of the
considerations that can impact prioritisation
and mechanisms for achieving this. Based

on stakeholder consultation, relevant
considerations include (a) epidemiology (e.g.
cancer incidence and prevalence, including
considerations around rarity or significant
incidence differentials between roups),

(b) early diagnosis challenges ?especiolly
when linked with poor survival), (c) existing
test performance (e.g. inadequate test
performance on technical, accessibility or
acceptability fronts), (d) health services
organisation and capacity (e.g. where existing
tests are a poor fit with workforce capacity or

skills, health systems infrastructure, or provide
poor economic value) and (e) prevention-
potential (e.g. where testing for risk factors for
cancer, such as human papillomavirus, can
help with cancer prevention aims).

How to develop a diagnostic TPP for
cancer: Approach and guiding principles

Developing a TPP is a complex endeavour

for which no established protocol yet exists.
However, developing a TPP typically involves
two key stages: ?q) the inception stage,
which establishes a core working group,
governance and coordination arrangements
and an action plan, and (b) implementing
TPP development. Using our research to
build on a conceptualisation from the recent
systematic review by Cocco et al. (2020), the
TPP implementation stage of TPP development
comprises three phases:

e Scoping the unmet need and key
requirements for the novel test.

» Drafting the TPP to provide information on
relevant features for a novel test and, where
applicable, specifications for them.

» Consensus building, exploring and seeking
consensus on a final TPP draft.

However, these phases are not linear. For
example, drafting and consensus-building
often happen iteratively. TPP development can
employ diverse methods, and it is essential

to consider each type’'s rigour and feasibility.
Relevant methods include:

» Deskresearch, e.g. systematic reviews or
rapid literature assessments, diagnostic
test and patent database analysis, and
policy and clinical guideline analysis to
understand unmet needs and key test
requirements.

» Stakeholder consultation, e.g. workshops,
interviews with experts, core working group
meetings, TPP draft reviews and Delphi
(a method for consensus surveys and
workshops).

* Modelling, e.g. early economic modelling
to help model the care pathway, explore
a test’s health economic value with a
specified set of features, and test the
features with the most influence on the
value proposition.
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The methodologies and rigour applied to TPP
development can vary, and ‘rate-limiting’
factors influence the most appropriate
methods and approaches. Examples include
the new test’s urgency (based on need), policy
impetus, financial resources, stakeholder
engagement within the specified timeframe,
and the strength of the pre-existing evidence
on feature specifications. Decisions must
ultimately balance optimal methods with real-
world pragmatism while ensuring sufficient
rigour. We identified four overarching
principles that can help support ‘fit for
purpose’ approaches. These apply to all TPP
development phases and should be used to
guide the process. These are:

1. Inclusiveness — engaging the right
stakeholders in feasible and accessible
ways.

2. Clarity on a novel test’s value proposition -
including specifying which features matter
most (and must be specified in the TPP)
and which can be omitted at the innovator’s
discretion.

3. Balancing methodological rigour with
pragmatic considerations while ensuring
objectivity.

4. Considering a TPP's local relevance
alongside the global nature of incentives
for innovation — this has implications for
TPP developers considering the relevance
of a TPP’'s specifications beyond a UK-only
market.

The guide for developing diagnostic TPPs
resulting from this research will help decision-
makers to develop diagnostic TPPs for cancer
in carefully considered, efficient and effective
ways. The insights gained have highlighted

TPP development’s complexity, showing the
multifaceted considerations necessary for
deciding which features to include and the
optimal methods and approaches to utilise.
We hope that this research’s practical and

actionable focus will help those who might
develop bespoke diagnostic TPPs for cancers
navigate this complexity.

Future TPP development efforts will also likely
help refine our insights.

Our work also identified important avenues
for a future research agenda. Such avenues
include approaches to prioritising which TPPs
to develop, clarifying the terminology used

to describe desired diagnostic test features,
improving understanding of features relevant
to diverse diagnostic technologies, and
optimising the governance and management
of TPP development.

TPPs are an important tool that can help
identify the types of cancer tests a health
system needs. However, TPPs alone cannot
solve wider challenges in incentivising
innovation and its adoption in the NHS. Any
TPP development effort’s overarching aim is to
yield innovative diagnostic tests that reach the
health service and benefit patients. However,

a TPP cannot align innovative diagnostics’
development and supply with demand and
willingness to pay and cannot please everyone.
Therefore, those developing diagnostic TPPs

for cancer must carefully consider how to
maximise a TPP's traction and impact as part of
a broader collaborative community of practice.

This study is unique in exploring diagnostic
TPPs in the cancer field, where they have not
yet (to the best of our knowledge) been used
to signal the demand for innovation and thus
present a novel approach to aligning supply
and demand. It is a robust and timely analysis
combining diverse research methods and
harnessing many peoples’ expertise across
diverse stakeholder communities. The results
are relevant to a wide range of individuals,
groups and organisations interested in
improving cancer diagnosis and patient
outcomes.
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Organisation of the report

This document’s contents are organised as
follows:

Section 1 (“Introduction’, pg. 13-15) outlines
the study’s background and broader context.

It introduces the need for earlier cancer
detection and diagnosis, the importance of
developing innovative diagnostic tests, and the
need to clarify to innovators the requirements
novel tests must meet. Section 1 also explains
what demand-signalling diagnostic Target
Product Profiles (TPPs) are, why they matter
and how they can help inform novel diagnostic
tests’ development to increase their likelihood
of effectively responding to unmet needs and
demands.

Section 2 (‘Research aims and objectives’, pg.
16-17) describes the aim of the research and
who it is most relevant to. It also explains the
purpose and scope of the completed guide to
TPP development.

Section 3 (“Methods’, pg. 18-22) summarises
the methods that informed the project, chosen
based on desk research and stakeholder
consultation. It introduces six associated work
packages (described in sections 3.2-3.7).

Section 4 (‘Results’, pg. 23-56) presents the
research findings and is divided into nine
subsections:

1. Insights on feature-related considerations
likely to be important in developing
diagnostic TPPs for cancer (subsection 4.1).

2. Insights on stakeholder considerations,
i.e. who should be involved in developing
diagnostic TPPs for cancer and why
(subsection 4.2).

3. Prioritisation considerations that could
help inform future decisions about which
TPPs to develop given multiple needs across
use cases, cancer sites, use settings and
test types (subsection 4.3).

4. Results regarding establishing an early
economic modelling tool to inform TPP
feature specifications (subsection 4.4).

5. Aguide for TPP development processes
(sections 4.5-4.9). This subsection briefly
overviews the development process and

its key guiding principles (Subsection
4.5) before focusing on the key stages for
TPP development: inception (subsection
4.6), scoping (subsection 4.7), drafting
(Subsection 4.8) and consensus-building
(subsection 4.9).

Section 5 (‘In reflection and towards a future
research agenda’, pg. 57-62) considers the
broader implications of this work’s findings,
including how efforts to develop TPPs must
consider the broader cancer-innovation

and policy landscape, alongside presenting
concluding thoughts and identifying avenues
for future studies to consider.

Throughout the report, we provide practical
tips that complement the core findings to help
those developing a diagnostic TPP for cancer in
the future (see Boxes 1-18).

A series of annexes accompany this core
report, detailing the methods and findings from
each of the project’s core work packages:

* Annexes A and B detail insights from the
early scoping activities (Work Package 1).
Annex A describes the scoping research for
an initial understanding of diagnostic TPP
development processes and features and
their enablers and barriers. Annex B expands
on the features used in TPP development to
date and assesses areas of commonality.

* AnnexC presents a detailed cross-analysis
of insights from six stakeholder workshops
(Work Package 2), including points raised
about the relevance of developing TPPs and
the nature of TPP development processes. It
also covers feature-related considerations
workshop participants flagged as important
in TPP development based on their
experiences and factors to consider when
deciding which use cases to develop TPPs
for.

* AnnexD presents a cross-analysis of
the 13 interviews conducted with general
practitioners and pathology laboratory
experts (Work Package 3). The interviews
explored their perspectives on cancer-
diagnosis areas needing innovation
and improvement, features to consider
specifying in a TPP, cancer-specific
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diagnostic TPP development processes and
prioritisation considerations.

Annex E presents our economic modelling
tool (Work Package 4), specifying questions
for a proposed diagnostic test’s profile
that TPP developers may want to consider
regarding the key features expected to
impact its potential cost-effectiveness.
Annex E shows how the tool can be used
to perform a simplified early economic
evaluation to identify the TPP requirements
expected to have the most significant
impact on cost-effectiveness and indicate
the test’s potential cost-effectiveness
(assuming ‘perfect implementation’).

Annex F summarises insights from an expert
workshop testing a draft TPP guide (Work
Package 5), summarising the feedback

on the TPP development process, features,
prioritisation and economic modelling tool,
focusing on the clarity of the content.

Annex G provides further information about
features included in demand signalling
diagnostic TPPs to date. It builds on cross-
project findings (Work Packages 1-5) to
begin identifying insights relevant beyond
the in-vitro diagnostic space, where the
existing TPP landscape is primarily focused.

Annex H provides more detailed information
on different stakeholders’ roles and what
types of expertise are relevant in developing
a TPP.

For more information about this document,
please contact Dr Sonja Marjanovic (project
leader) at smarjano@randeurope.org and/or
Dr Mark Cabling (lead analyst) at
mcabling@randeurope.org. If you would like
to discuss CRUK's wider work on TPPs, please
contact the Strategic Evidence Team at
SEinbox@cancer.org.uk.


mailto:smarjano@randeurope.org
mailto:mcabling@randeurope.org

Advancing the development and use of diagnostic target product profiles for cancer | 13

1. Introduction
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1.1. The context

1.1.1. Early and improved detection and
diagnosis are critical to tackling cancer in
the UK and globally

Cancer is a major global health burden. In 2020,
19.3 million new cancer cases were detected
worldwide? and the disease was responsible
for almost 10 million deaths, making it the
leading cause of death globally.? In the UK,
approximately 400,000 newly diagnosed
cancers and 160,000 cancer-related deaths
were recorded in 2019, and about half of people
born in the UK since 1960 will be diagnosed with
cancer in their lifetime.* In England, just over
half of cancers are detected early, and this
percentage varies across different cancers.®
Given its disease burden, tackling cancer is a
priority for health system decision-makers.5™

Early detection and diagnosis (EDD) are central
to most policy-related efforts to improve
cancer outcomes, given that early diagnosis
is associated with more timely access to
treatments and better survival outcomes.

For example, the WHO passed a resolution

on global cancer control in 2017 urging
governments to draft national strategies that
emphasised improving early detection and
diagnosis.® EDD is also prominent in England’s
2019 NHS Long Term Plan,”® which flags
improved cancer survival as a key priority and
aims to increase the proportion of cancers
diagnosed early from approximately 50%

to 75% by 2028.° Each of the UK’s devolved
nations also consider EDD as a policy priority."°
Scotland’s 2023-2033 Cancer Strategy aspires
to improve areas such as early intervention,"
and the Scottish Government’s Detect Cancer
Early Programme aims to invest almost £6m
in cancer diagnostics.”? Similarly, the Welsh
Government and the Wales Cancer Network
published a 2023-2026 Cancer Improvement
Plan for NHS Wales, which sets out the issues,
actions and timeframes for improving Welsh
cancer services over the next three years,
including focusing on EDD.”® The 2022-2032
Northern Ireland Department of Health’s Cancer
Strategy also focuses on early detection."

1.1.2. Innovators need to better understand
the diverse requirements new and
improved tests must meet

Developing and adopting innovative diagnostic
tests can help improve EDD, but new tests

must respond to areas of unmet need. There
is growing recognition that innovators need
clear information from potential users and
consumers of diagnostic tests on the tests
needed so that product developers can direct
efforts accordingly. This imperative is reflected
in national policy programmes and funding
calls, highlighting the importance of giving
clear demand signals. Examples include the
NHS England Cancer Programme’s work,”® the
Small Business Research Initiative’'s (SBRI's)
funding calls'® and the efforts of leading
charities such as CRUK.

In 2020, CRUK developed a roadmap for cancer
early detection and diagnosis (EDDS35 that
considers key themes and tools to support
efforts towards early detection and diagnosis
and establish them as routine practice. CRUK's
roadmap identifies diagnostic Target Product
Profiles 8PPS) as an important tool in this
respect.® TPPs are documents intended to
clearly and precisely specify and communicate
the requirements new tests must meet to the
innovators developing them. CRUK’s roadmap
sees TPPs as one way of supporting wider
efforts towards clearer demand signalling and
better alignment between new tests and unmet
needs. Our project is a direct response to
CRUK'’s EDD roadmap. It follows CRUK's broader
focus on addressing the gaps in developing,
translating and adopting innovations to
improve cancer outcomes.

1.2. Diagnostic Target
Product Profiles can
guide innovation

TPPs are product specification documents
intended to support the development and
assessment of new medical technologies,
focused on demonstrating how far a new
product addresses specific unmet health
needs within a target population.'’” There is
growing interest in TPPs as demand-signalling
specification documents to inform innovation
needs and help guide innovators’ research
and development (R&D), an aim nested in
broader ambitions to improve patient care.

As specification documents, TPPs might

also increase the chances of successful
uptake of new products and technologies by
ensuring innovators consider more than just
technical performance criteria in their product
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development, i.e. where, how and by whom the
test will be used. The TPP facilitates a better
understanding of how scientific performance
characteristics (e.g. diagnostic sensitivity and
specificity) must fit patient care pathways and
align with the priorities of healthcare providers,
regulatory organisations, Health Technology
Assessments (HTAs), consumers and patients.

Diagnostic TPPs can include information about
the medical technology/product itself and

its real-world use context." As planning tools,
diagnostic TPPs help innovators structure their
R&D thinking and approach from the outset by
providing upfront clarity on key specifications
and unmet needs, thus identifying the types

of diagnostic tests for which there is demand!
Thus, TPPs can help clarify the innovation’s aim,
connecting it to a real-world clinical or public
health need and helping map the necessary
steps in its development. While innovators
already engage with customers to inform their
product development, such conversations may
not yield a clear understanding of the diverse
requirements an innovation must address to
maximise its chances of success. There are
several possible reasons for this.® One is that
innovators may not engage a sufficiently
diverse sample of relevant stakeholders

in conversations about unmet needs and
required features to support the product’s
successful development and adoption.

Developers of diagnostic tests must also
consider a health system'’s scientific,
technological, economic, workforce,

patient, infrastructure, regulatory, HTA and
procurement realities and constraints. While
developing a TPP may help identify cost types
and economic considerations (alongside other
context-related requirements) that can impact
the chances of successful procurement, a

TPP alone cannot guarantee procurement.

Risks around shifting and evolving priorities for
innovation can also affect a developed test’s
relevance.

Nonetheless, TPPs may provide greater clarity
on the types of tests needed if teamed with
broader efforts to increase a new test’s
chances of successful adoption in the NHS. This
highlights the importance of considering how
TPP development efforts can interface with
broader health system initiatives to identify
unmet needs, demand areas and willingness
to pay, including their possible interface with
funding initiatives supporting innovation in
cancer and policy priorities. In this context, TPP
development can also facilitate stakeholder
communication and engagement, providing a
framework for stakeholders to collaboratively
optimise how far TPP-specified requirements
can align with real-world adoption and
procurement contexts for diagnostic tests for
cancer and different stakeholders’ priorities
and needs.

While TPPs for diagnostics exist for some areas
(most notably infectious diseases), 2 none
have been developed for cancer (although
there are some ongoing nascent efforts).
Based on infectious disease methods, TPPs
generally take the form of a report comprising
long tables of desired features, specifications
related to minimum (and sometimes
optimum/preferred) feature requirements
and decision justifications, sometimes with
additional information on how the TPP was
developed, who it involved and the methods
used (see Annex A).

The features for which TPPs provide
specifications broadly fall into nine core
categories, as summarised in Table 1 (see
Section 4). Annex G provides comprehensive
details on these categories’ features.



2. Research aims
and objectives
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2.1. What the work
set out to do

This project’s overarching goal was to advance
practical knowledge on possible approaches to
developing diagnostic TPPs for cancer.

The project aimed to produce a ‘general’
(tumour-site agnostic or for cancer generally
regardless of where it started in the body)
guide for developing cancer TPPs as a tool and
resource for developing future bespoke TPPs for
specific cancers or test types, not to create a
TPP for a specific cancer type or use case. The
project’s key objectives were to:

1. Identify the types of stakeholders to engage
in developing a diagnostic TPP for cancer
and critical considerations related to

governing and overseeing TPP development.

2. Identify the most important feature types or
categories to consider in TPP development.

3. Describe possible approaches and methods
for developing a diagnostic TPP for cancer
(and the associated trade-offs of using
specific methods over others).

4. Create an economic modelling tool to help
TPP developers consider test features that
have clear economic implications and
indicate their impact on cost-effectiveness.
The tool may also prove useful given
potential considerations relevant to the
National Institute for Health and Care
Excellence (NICE) and National Health
Service (NHS) decision-making, considering
the evidence types, sources and levels that
may help inform HTA-related features.

Some TPP requirements will likely be common
across all cancer types, while others will be
unique for TPPs developed for specific tumour
sites, clinical use cases and test types. We
intend the guide we develop from our research
to be an overarching evidence-based tool that

can assist with and adapt to future site-specific
TPP development efforts.

The project was commissioned with a focus on
the United Kingdom, acknowledging that some
determinants of TPPs’ capacity to incentivise
industry will have global dimensions (see
Section 4.5, ‘Principles’, for further discussion on
this) and different jurisdictions will have specific
characteristics.

2.2. Who this
document is for

This document'’s primary audience comprises
organisations and decision-makers in the

UK'’s health and innovation system who might
be involved in efforts to develop a diagnostic
TPP for cancer. The impetus to develop a TPP
and the institutions that might initiate and/

or drive it could be diverse, including cancer
research charities, innovation funding bodies,
policy-level bodies or professional associations
(Section 4.6.2).

The audience for any diagnostic TPP developed
in the future based on the information

shared in this document comprises those
developing novel products and technologies
(i.e. innovators in industry and academia,
clinical entrepreneurs, and collaborative
innovation efforts). However, stakeholders
involved in TPP development (and thus likely to
be interested in the information this document
shares) encompass a much broader range

of organisations and groups with key roles

in sharing information on the requirements

a novel test needs to meet. Section 4.2.1
elaborates on this further. An inclusive view

of who can play a role in TPP development

and who may have a stake in any outputs is
important if a TPP is to be a tractable demand-
signalling tool supporting the life course of
innovation development, assessment, approval,
procurement and use.
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3. Methods
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3.1. Overview of approach

We adopted a mixed-methods approach,
beginning with preliminary scoping desk
research and interviews to understand TPPs
and gather insights on their development
process from existing work on the topic

(Work Package 1). This process identified
issues for further exploration via stakeholder
engagement, conducted via workshops (Work
Package 2) and interviews (Work Package

3) with diverse stakeholder communities

to examine various perspectives on how to
approach TPP development and the types of
feature-related considerations that matter for
developing a TPP for cancer. To complement
the stakeholder engagement, we developed
an early economic modelling tool (Work
Package 4) to inform decisions about key
feature specifications influencing the cost-
effectiveness of any diagnostic test developed
in response to a TPP. We conducted the project
between March 2023 and January 2024.

Based on the insights gathered from each

work package, we developed and tested a
draft TPP guide (Work Package 5) to support
stakeholders in developing TPPs for specific
cancer sites, test types, use cases and use
settings in the future. Figure 1 (below) overviews
the aims and approaches used, and Sections
3.1-3.6 detail each core work package’s
approach.

We analysed the insights from individual data-
collection work packages (Work Packages 1-5)
thematically (see Annexes A—D and F for further
detail). We cross-analysed and synthesised
findings by triangulating insights across data
sources and methods to arrive at our final
output (Work Package 6).

Over 100 individuals (n=129)i contributed
knowledge, lived experiences and expertise to
this process from diverse stakeholder

communities, including academia and
research, research funders, healthcare
professionals, industry, policymakers,
regulators, HTA experts, health economics, and
patient, carer and public voice perspectives.
We engaged with these diverse stakeholders
to obtain a rounded picture of the key issues
needing consideration when developing
diagnostic TPPs for cancer regarding the
pertinent issues when identifying the features to
specify and the TPP development process itself,
i.e. which approaches and methods to use.

3.2. Work Package 1
Exploring the TPP
landscape (initial desk
research and interviews)

We designed our scoping work package

as a foundation for broader stakeholder
consultation on approaching a TPP for a
diagnostic cancer test. We reviewed the
critical existing evidence and insights on TPP
development processes, desired features
and enablers/barriers to TPP development
for diagnostic tests. Our scoping review
comprised three elements: &) rapid scoping
desk research by RAND Europe and the Office
of Health Economics (OHE) on key related
literature and examples of existing demand-
signalling diagnostic TPPs (predominantly
related to infectious diseases), (b) key
evidence on using early economic modelling
in TPP development, and (c) initial stakeholder
consultation (seven interviews between May
and June 2023) focused on the experiences
of those involved in prior or ongoing TPP
development efforts in the diagnostic space.
Annexes A and B detail the resulting evidence
and learning acquired as the project evolved.

ii Although there were 129 contibutions in total, there were only 103 unique individuals across all work packages. This is because
many advisory group members and individuals from stakeholder groups engaged in more than one research activity. For
example, an advisory group member would have attended their group workshop and their stakeholder-specific one. Similarly, a
frontline interviewee may also have contributed to the workshop testing the draft TPP guide.
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Figure 1. Project workflow

WPI. Scoping insights on

diagnostic TPP development
processes and TPP features

WP2. Stakeholder
consultation

WP3. Interviews

- primary care
and lab manager
perspectives

WP4. Economic
modelling tool

WP5. Develop

and test a
‘general’ oncology
diagnostic TPP
guide

Aim: Draw out key
learning on diagnostic
TPP development and
features from prior
efforts, as foundation
for further oncology TPP
research

Approach: Desk
research: overview
sample TPPs (n=8) and
papers (n=13)

Scoping interviews (n=7)

Output: Internal working
memo

Aim: Inform
development of
oncology diagnostic TPP
‘general’ protocol

Approach: 6 workshops
with individuals
stakeholder groups
(n=86): 1. Advisory
Group, 2. Academics,
clinical academics and
Research funders, 3.
Healthcare professionals
and pathlab managers,
4. Industry, 5. Policy,
Regulators, HTA and
health Economists, 6.
Patient, Carer and Public
voice and Charities

Output: Summary
memos of each
workshop

Aim: Provide additional
input from the frontline
on issues related to
adoption of oncology
diagnostics in the NHS
and implications for TPP
development

Approach: Interviews
with primary care staff
and lab managers
(n=13)

Output: Summary memo
synthesising interviews

Ongoing project management, administration and client engagement with CRUK

Aim: Draw out learning
from literature on early
economic evaluation
of diagnostics, and

on methodological
approaches and
evidence requirements
for cost-effectiveness
assessment

Approach: Desk
research - literature

and document review;
model updates based on
feedback

Output: Economic
modelling tool

Aim: Develop and test a
draft general oncology
diagnostic TPP guide for
appropriateness and
feasibility

Approach: Desk-

based synthesis

and triangulation of
learning; Protocol
drafting and model
development; Facilitated
multistakeholder
workshop (n=16)

Output: Draft protocol
and memo summarising
key insights from testing
of draft protocol

Aim: To facilitate reflective discussion among CRUK and external stakeholders involved in TPP development and cancer diagnostics
Output: CRUK report
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3.3. Work Package 2:
Stakeholder consultation
workshops

We conducted stakeholder workshops to
explore the experiences and perspectives

of representatives from diverse stakeholder
groups, covering a range of issues relevant to
developing a diagnostic TPP for cancer for UK
use and the features it would need to consider.
We held six online workshops facilitated by
the project team between 22 May and 13 July
2023. Alongside participants from the project
team and CRUK (the latter as observers), the
workshops gathered insights from a total of 86
individuals, including project advisory group
members (n=12) and external participants
(n=74) identified through a combination of
desk research, research team networks and
project advisors’ suggestions. The participants
reflected diverse perspectives across
academiaq, research, healthcare, industry,
policymaking and regulations, the HTA, health
economics, patients, carers and the general
public. Annex C provides a detailed cross-
analysis of evidence and insights from the
stakeholder workshops.

3.4. Work Package 3:
Stakeholder consultation
interviews

To complement findings from the stakeholder
workshops, we interviewed primary care
practitioners (n=9) and diagnostic lab experts
(n=4, including four pathology lab experts and
one genomics lab expert) between 14 June and
14 July 2023. Annex D details the findings from
these interviews.

3.5. Work Package 4:
Establishing an early
economic modelling
tool to inform future TPP
development

We also developed an early economic
modelling tool to help integrate health
economic input into the TPP development
process. Economic evaluation involves
identifying, measuring and valuing the inputs
and outcomes of two alternative activities.
Healthcare uses economic evaluation to
understand the impact of introducing a

new health technology on costs and health
benefits compared to standard practice.

This comparison usually involves modelling
cost and health outcomes along a patient
pathway. Early economic evaluation (and
economic modelling) refers to applying these
concepts before finalising the evidence -
perhaps even before the technology exists. Our
workshop and literature findings suggested
that the perspectives of those assessing health
technologies for adoption in the NHS (e.g. NICE)
are essential for TPP development but rarely
considered. Our early economic modelling tool
aimed to draw out the main value elements of
the proposed diagnostic test, quantify these
parameters and perform a simplified early
economic evaluation using an Excel-based
tool. The results can indicate a diagnostic test's
potential cost-effectiveness (if developed as
hoped) and the features expected to impact its
cost-effectiveness significantly. Annex E details
the economic modelling tool designed by OHE.

iii The total number of contributions across the workshops (n=92) is higher than the number of individuals (86) because many
advisory group members also engaged in stakeholder specific workshops relevant to their experience and expertise.
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3.6. Work Package 5:
Establishing and testing a
TPP development guide

We drew on insights from all data collection
and analysis conducted in Work Packages

1-4 to develop a draft guide for developing
diagnostic TPPs for cancer in the UK. The draft
guide considered options for approaches and
methods to build a diagnostic TPP for cancer
(and associated trade-offs), the stakeholder
types to engage in different stages and key
governance and oversight considerations
related to the TPP development process. It also
provided insights on the types or categories

of features that will likely be important in TPP
development and included the draft economic
modelling tool established in Work Package 4.

We used the draft guide to facilitate workshop
discussion and ‘test’ the draft content, sharing
it in advance with invited participants. We
facilitated an online workshop to explore

the experiences and perspectives of the
project’s advisory group and stakeholder
representatives. The workshop explored
various issues to refine the proposed draft for
developing TPPs for diagnostic cancer tests,
focusing discussions on suggestions and
feedback on the TPP guide’s framing, format
and content, including TPP features and priority
areas. We held the workshop on 16 November
2023. Annex F details the findings that informed
the guide’s final iteration.

3.7. Work Package 6:
Cross-analysis, synthesis
and final reporting

To consolidate findings from Work Packages
1-5, we discussed all findings and reflected
on feedback from the guide-testing
workshop. We revisited the individual work-
package contents in our team discussions to
consolidate these findings into a final report
via desk-based triangulation and synthesis
by the research team, consultation with
CRUK, quality assurance, design and copy
editing. We designed the output’s reporting
skeleton, structure and format per CRUK's style
guidelines.

3.8. Ethics

All participants gave informed consent
before contributing to the study. Advice from
the Health Research Authority (HRA) did not
deem this project to require HRA approval or
review by an NHS Research Ethics Committee
(REC) due to the nature of its participants and
recruitment channels.
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4. Results: A guide
for developing
diagnostic TPPs
for cancer
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This section presents our key research findings.

We begin by sharing findings on the feature
types to specify in a diagnostic TPP for cancer
(Subsection 4.1) before discussing which
stakeholders to engage and why (Subsection
4.2). We then summarise the prioritisation
criteria for deciding which TPPs to develop
(Subsection 4.3) and present the results of the
economic modelling tool for helping specify
features relevant to a TPP (Subsection 4.4).

The guide then presents findings about the
constituent phases, activities and methods for
developing a diagnostic TPP. We present these
in subsections 4.5-4.9, beginning with a brief
overview of the process and the fundamental
principles that should guide it (Subsection
4.5) before focusing on each stage in TPP
development, including inception (Subsection
4.6), scoping (Subsection 4.7), drafting
(Subsection 4.8) and consensus building
(Subsection 4.9).

4.1. Feature-related
considerations in TPP
development

TPPs must provide specifications for a

diverse range of features, i.e. a test’s desired
characteristics. These include a resulting
test’s scientific and technical performance
(e.g. its ability to detect and diagnose cancer
accurately), its fit within the operational
context in which it will be deployed (e.g.
existing health system facilities, equipment
and patient care pathways), how well it aligns
with the user context (e.g. health workforce
skills and capacity and patient acceptability),
and its accordance with regulatory, HTA and
procurement realities (e.g. meeting safety,

efficacy and cost-effectiveness requirements).

Based on a systemaitic review by Cocco et al.
(2020)' and refined through our research to
test and validate their typology, we found that
features used in diagnostic TPPs typically fall
into nine conceptual categories, summarised
with brief ‘working explanations’ in Table 1
below. Our research also flagged historically
neglected considerations within these
categories, italicised in Table 1.

Since diagnostic TPPs for cancer do
not yet exist in the public domain, this

conceptualisation of TPP feature categories
derives from areas other than cancer. However,
our reseadrch and the expertise of diverse
stakeholders suggest that the categories and
their features will be equally relevant in an
oncological context, although specifications for
individual features will be unique to particular
tests, cancer types and TPPs. Since current
insights primarily draw on research in the in-
vitro diagnostics space, future research should
build knowledge and understanding of how
relevant features relate to different diagnostic
test types given scientific and technological
advances in diagnostics, extending beyond in
vitro diagnostics.

Our evidence-based analysis suggests some
common features across different types of
diagnostic tests. For instance, many features
presented in the systematic review by Cocco
et al. (2020)' appeared in half or more of the
TPPs analysed (see Annex G for further detail).
Examples include features reflecting the
nature of unmet need (e.g. intended use and
the target care level, population and user)
and analytical performance (e.g. sample
type, specimen preparation and time to
result), clinical validity (e.g. diagnostic/testing
sensitivity and diagnostic/testing specificity),
human factors (e.g. training and education),
infrastructure requirements (e.g. storage
conditions, shelf life, temperature, humidity and
power requirements, stability during transport,
waste disposal) and economic considerations
(e.g. price/cost per test).

Expanding on the overview in Table 1, the
narrative in Sections 4.11-4.1.10 elaborates on
the considerations TPPs should address and
their relationship to each conceptual category
of features introduced in Table 1. We aim to
illustrate the diversity of issues that need
consideration and can influence a resulting
diagnostic test’s suitability. However, we do not
imply that all issues will be relevant to every
TPP context. Instead, this will depend on the
test's type, cancer site, use case and setting.
Prioritising which features matter most to

a diagnostic TPP's overall value proposition
(i.e. core improvement prospects) and which
features should and can be specified must

be considered on a case-by-case basis (as
discussed in Section 4.5 of this report).
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Table 1. Conceptual categories of features used in demand signalling TPPs*

Conceptual categories of

diagnostic test features in TPPs 2L

Features related to the unmet need a diagnostic test
responds to and its application scope, including information

on its test concept, intended use, role in medical decision-
making, medical justification, fit with clinical workflows and
Unmet need

its target healthcare level, population and user.

o (Information on how a test might interact with or affect
other needs/tests or decisions about patient care is often
missing).**

Features related to a test’s ability to accurately detect and
measure a disease anolyte/morker, i.e. whether the test
accurately quantifies what needs to be measured. This
includes ‘output’ features on analytical performance and
Analytical those supporting appropriate analytical performance.

performance (Information on how the real-world conditions in which the
test will be used might differ from experimental laboratory
conditions is often missing, not recognising that a test must
consider real-world performance needs, not just those in lab
settings).

Features that describe what the test measures and how
this correlates appropriately with a physiological condition,
Clinical validity pathological process or state, i.e. information to ensure the
test measures an appropriate disease marker in a specific
population.

Features describing how a test must influence downstream
care outcomes, e.g. features showing associations with
survival, quality of life and patient experience (directly or

Clinical utility indirectly).

(Proxy measures of clinical utility are often missing, an area
needing further research in the context of cancer diagnostic
TPPs).

Features describing how individuals should interact with
the test and how it must align with user skills and abilities
relevant to healthcare professionals and patients (e.g.
administering it to a patient, handling/preparing it for use,

. capturing and interpreting its results, and any training needs
Human factors therein).
. (Considerations around patient acceptability, accessibility

and experience, including how the test should mitigate
inequalities, are often missing. Examples include
requirements related to invasiveness, cultural acceptability
for specific target groups, and ease of access).
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Conceptual categories of

diagnostic test features in TPPs

Explanations

Infrastructure

Features describing infrastructure requirements (e.g.
facilities, equipment, supplies and IT systems) or other
operating conditions that must be established and
maintained for the test’s effective transport, storage,
operation/use and/or disposal.

Costs/economic
considerations

Features describing requirements concerning economic and
other commercial considerations (e.g. a test's acceptable
price, affordability considerations, information on alternative
tests and the competitive pricing landscape).

(Consideration of cost-effectiveness rather than price, i.e.
‘value for money,’ is often missing, an area early economic
modelling can help clarify).

Regulation

Features related to a test’s safety, quality and efficacy under
regulatory requirements.

(It is also essential to specify features related to data
governance, ethics and informed consent).

Environmental
impact

<
@
V
N

Features related to requirements concerning the test’s
impact on the environment.

*Adapted from analysis and framing in Cocco et al. (2020)’

Our research also revealed a lack of clarity
and consistency in the terms used to describe
the same or similar features across diverse
diagnostic TPPs. Annex G provides ‘working
explanations’ for diverse features in each
conceptual category (as informed by desk
research and consultation with advisors).?
However, those explanations are by no
means formal definitions. Future research
needs to address this gap in the knowledge
base and establish a consistent terminology.
Annex G also discusses insights on feature-
related considerations for different test types
beyond in-vitro diagnostics (e.g. multianalyte
platforms, multicomponent tests and digitally
enabled diagnosis).

The section below highlights insights from
across-the-desk research and stakeholder
consultations in this project about key
considerations when specifying features in
diagnostic TPPs for cancer in each conceptual
feature category introduced in Table 1.

TPP developers must be mindful of scope
‘creep’ when deciding which features to

include. In addition, a TPP can flag critical
features for an innovator to provide information
on, even if the TPP itself does not specify a
concrete value or range. In other words, the

TPP can signal the importance of an innovator
providing information and evidence about a
feature, even if the actual specification might
be at the innovator’s discretion.

4.1.1. Unmet-need features

This category tends to cover features
describing the nature of the unmet need that
a diagnostic test must address. Examples
include why the test is needed (e.g. the nature
and scale of unmet need), what it will be used
for, i.e. its medical purpose and the medical
decisions it will affect (e.g. screening for and
diagnosing cancer, identifying its stage, and
determining the most appropriate care);

the target population (i.e. who it will test);

the target user (e.g. who would administer

it); the setting in which the test will be used

in (e.g. primary care), and information on

the range of technological approaches
available to accomplish the test’s aims, i.e. the
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concept behind the test, given clear needs
and opportunities presented by science and
technology developments (e.g. the type of
analysis needed).

When considering unmet needs, it is

also critical to consider how a test under
development will need to align with existing
clinical workflows and patient care pathways,
e.g. how it will interact with other tests a patient
might undertake and further care decisions
(e.g. referrals, prioritisation for additional
testing and treatment decisions). Such
considerations are sometimes omitted from
TPPs but can influence how fit for purpose a
new test is and the likelihood of its uptake.

Developers should also consider requirements
concerning the potential to address
inequalities in test access, eligibility and
accuracy for specific population subgroups.

If a test might introduce inequalities, this
should be made transparent by developers
responding to the specifications outlined in a
TPP. While a TPP cannot solve the challenges

of healthcare inequalities, it should clarify how
such challenges were considered and how they
informed the specifications. Considerations
about potential inequalities may be relevant to
different types of features, i.e. they are a cross-
cutting theme. For example, unmet needs

can relate to disparities in access, experience,
affordability, and test performance in specific
population subgroups and outcomes.

4.1.2. Analytical-performance features

Features in the analytical performance
category cover specifications about a test's
ability to correctly detect and measure a
disease anolyte/mquer. Some such TPP
features relate directly to the test’s desired
performance, while others concern operational
requirements the test must meet to achieve
the desired analytical performance.

Though outside the cancer field, examples

of relevant features in prior diagnostic TPPs
include information on the type of diagnostic
test (e.g. molecular, serologic or antigen
detection), the target molecule detected,
analytical performance measures of the
test’s ability to detect the intended substance
accurately and information about the smallest
amount of substance needed for accurate
detection (e.g. analytical specificity, analytical
sensitivity and the detection limit), the time to
test result, and measures of a test’s stability

under changing conditions (e.g. robustness,
device failure, invalid or indeterminate result
rates, duration of a valid result and result/
analytical stability).

Information on the operational and analytic
requirements a test must meet to achieve

the desired analytical performance can

also vary. While TPPs often specify features
related to the sample type, required sample/
specimen volume and preparation process,
other operational and analytical requirements
may be relevant to consider. Examples include
features related to throughput requirements
(e.g. how many tests are possible in a specific
time frame), analysis type (e.g. qualitative,
quantitative, chemical or genomic), quality
control, and setting up the test correctly (e.g.
calibration).

4.1.3. Clinical-validity features

The clinical validity category includes

features and associated specifications that
help ensure a test measures an appropriate
disease marker in a specific population. It
includes considerations about the test’s

ability to accurately identify individuals with
the disease (i.e. diagnostic sensitivity) and
accurately identify those without the disease
(i.e. diagnostic specificity). It can also include
other indicators of clinical validity, such as

the probability of a confirmed diagnosis
among those with a positive result (i.e. positive
predictive value) and precision/concordance
(how much the test results agree with other
tests applied to the same sample/individual).
Information about the performance of the test
in specific disease subgroups and population
subgroups is also vital to consider, as is the risk
of inaccurate test results (e.g. due to human
error, sample issues or operational conditions).

When considering clinical validity, it is helpful to
identify how the conditions in which the test will
be applied in the real world might differ from
those in an experimental laboratory (which
also relates to the analytical performance/
validity domain). Providing information

on a novel test's real-world performance
requirements can help innovators consider
performance under different environmental
conditions (e.g. temperature, dust, humidity),
human-related variables (e.g. operator
fatigue) and capacity-related variables such
as volume of use/required throughput capacity
as an explicit part of a test’s development
process. These details can also determine
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the evidence innovators should collect before
submitting a new test for regulatory approval
and HTA assessment.

4.1.4. Clinical-utility features

This category covers features specifying
how a test must influence downstream care
outcomes.

It can be challenging to establish direct
associations between a diagnostic test and

its intended patient outcomes, e.g. improved
survival or quality of life. Indirect impacts —
such as earlier diagnosis, improved triage
processes or more timely access to treatment
(e.g. by minimising the need for further tests,
offering quicker results) — merit consideration.
However, future research should explore which
proxy measures can be meaningfully specified
in a cancer-related TPP, as there is a lack of
consensus. Some studies are investigating
these issues, e.g. stage shift as an endpoint

in cancer screening,”® and making a case for
surrogate markers of cancer screening's effect
on patient outcomes.?® These developments
address the challenges in linking timely
diagnosis to changes in mortality, including the
need for large, expensive and time-demanding
trials.®® However, surrogate markers also come
with challenges, as some can be misleading.?
A recent review cautions against using
surrogate endpoints to replace longer-term
analyses of mortality-related impacts but also
sees their value as early indicators.®

4.1.5. Human-factor features

This category covers features specifying how
individuals should engage with the test and
how it must align with user needs, skills and
abilities. The focus (per the rest of this report)

is on tests requiring professional healthcare
engagement rather than self-tests for at-home
patient use without professional healthcare
involvement.

This category’s specifications include clarity
about how a healthcare professional must
handle and prepare the test, administer it

to a patient and label it; the time needed to
conduct the test; the data to be captured,
exported and inputted into a platform, and
how; and the interpretation of test results

(e.g. features related to the ease of test
interpretation and associated error rate). It can
also include specifications related to the test’s
complexity, e.g. operators’ skill requirements
and training needs. This category may also

include additional specifications, such as
requirements concerning a test’s size and
portability, patient identification capability,
safety precautions and potential for misuse.

Alongside healthcare professionals’
engagement with a test, TPP development
must also consider patients’ interactions with
it, i.e. end users. This area needs attention as
patient-related factors have not featured
prominently in the TPP landscape. Relevant
considerations span features related to diverse
populations’ access to a test (to understand
and identify inequalities and necessary access
routes and inform eligibility criteria that do not
exclude patients needing screening and testing
who risk falling under the radar, e.g. due to
age), acceptability (to understand invasiveness
from a patient perspective and across diverse
population groups), speed and efficiency (e.g.
processing and result turnaround times that
can impact on patient anxiety and experience
and influence timely access to treatment),
accuracy (patient perspectives related to
improvement needs regarding trust and
confidence in existing tests’ performance) and
patient-clinician communication requirements
that must accompany test administration or
result display (to ensure patient understanding
of the testing process), e.g. specifications on
the test-related information a clinician should
communicate to a patient, such as potential
side effects, time to results and how the result
will be communicated).

Data governance and ethics considerations
are also related to human factors (such as
individual trust in data security and privacy
and informed consent). We discuss these in
the ‘Regulation features’ section (see Section
4.8 below).

4.1.6. Infrastructure features

A TPP must also provide specifications
regarding the health system infrastructure

in which a test will operate. If the test’s
deployment requirements do not align well with
health service organisations and diagnostic
laboratories’ existing infrastructure, its uptake
is less likely. The infrastructure category in

a TPP thus includes requirements related to
facilities, equipment, supplies, IT and data
systems or other operating conditions that
must be established and maintained to ensure
a test’s effective operation. Examples include
temperature and/or humidity specifications
and other storage requirements, e.g. biosafety,
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assay packaging, reagent kits, other necessary
supplies, transportability, operational power
needs and waste disposal.

4.1.7. Economic features

This category covers features describing
requirements related to economic
considerations reflecting test affordability (e.g.
cost per test, per diagnosis, per instrument and
compared to competitors’ market costs) and
other commercial considerations (e.g. potential
market size and nature, routes to market and
reimbursement pathways).

Considerations about cost-effectiveness

as an indicator of value for money (as
opposed to just price) are often missing from
TPPs. Economic modelling can help inform
specifications for cost-effectiveness, as
discussed in Section 4.4.

Though not always straightforward, this
category of features is essential to consider in
TPP development, given that a TPP’s traction
and impact will depend on the likelihood of a
procurement channel and viable market.

4.1.8. Regulation features

This category covers features related to a test's
safety, quality, efficacy and/or effectiveness
requirements under regulatory stipulations
and can provide information on the product
registration pathway.

A TPP may not provide detailed specifications
on these aspects (and regulations in fields with
fast scientific and technological development
can be prone to change). However, a TPP can
signpost information sources and guidance
from relevant regulatory agencies.

TPP developers must consider whether the TPP’s
focus is local or spans regulatory jurisdictions

(see Section 4.5, which discusses issues related
to a TPP's geographical scope).

While data governance and ethics
considerations are not always prominent in
TPPs, they are important for ensuring a test's
safe and appropriate use, including informed,
safe and secure data handling, storage,
transfer and sharing. With developments in
the digital and multicomponent diagnostics
space, features relevant to data governance
and management in TPPs are gradually
evolving. Examples from recent TPPs

include considerations about data types
(e.g. diagnostic information, patient data/
personal data, contextual data), entry
methods, validation, handling and storage,
export, reporting, recovery, access controls,
connectivity methods and requirements,
exchange standards, provenance (origins),
flow-process requirements, and ownership,
privacy and security.32-34

4.1.9. Environmental-impact features

The environmental impact category covers
features related to any environmental impacts
of test production, use and disposal. There is
increasing attention to these matters in the
health innovation system, and TPPS must clarify
expectations related to sustainable innovation
and environmental footprints. The NHS net-
zero criteria for procurement requirements
and other environmental impacts® will

be important to consider (separate from
regulatory requirements).

Finally, TPPs are often intended as ‘living’
guidance documents (see Box 1 below),
containing specifications for features that
can be updated as new information becomes
available (see Annex A).

Box 1. Tip on ensuring a TPP is relevant long enough to incentivise innovators to action

A TPP's relevance will be influenced by how dynamic and responsive it is. However, there
needs to be a balance between keeping a TPP up to date and ensuring that it is a stable
demand signal that allows innovators to develop a diagnostic test in response and capture
value from their investment and innovation efforts. Changing specifications too often can

disincentivise innovators, given the risk that a product’s market and demand have changed
by the time a diagnostic test is developed. From the outset of TPP development, it is vital to
consider its short and long-term relevance, the features that may be more stable or prone to
changing specifications, and how that might impact its relevance and impact.
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4.2. Who to involve
in TPP development:
Stakeholder
considerations

As outlined earlier, diagnostic TPPs aim

to support those developing innovative
diagnostics to consider diverse criteria in their
product development efforts. These criteria
include technical performance criteria and
criteria that can help maximise the chances of
any resulting diagnostic test being a good fit
with the broader health system care pathways,
its users and the infrastructure, regulatory and
HTA requirements with which it will operate.

Diverse stakeholders have a role in TPP
development, as demonstrated in existing

TPPs outside the cancer space. As part of our
project, we explored the relevance of diverse
perspectives (see Annexes A-D) by drawing on
learning from TPP development efforts outside
of cancer and the expertise and experiences of
those developing, using, regulating or otherwise
engaging with cancer detection and diagnosis.
These insights highlighted the importance

of involving expertise spanning academic,
clinical academic and research communities;
healthcare professional and diagnostic
laboratory expertise; industry; patient, carer and
public perspectives; research and innovation
funders in the public sector and charities; and
regulators, HTA and policymaker perspectives.
Table 2 summarises the importance of involving
these groups in TPP development. For more
detailed insights on different stakeholders’ roles
and which expertise types are relevant, please
see Annex H.

Table 2. Stakeholder groups and why they matter

Stakeholder group | Theirimportance in TPP development

Academic/
research expertise

Different clinical, natural and social science research expertise may
have a role in specifying technical performance requirements for a
novel diagnostic test. For economic considerations and criteria for
ensuring a good fit of a diagnostic test with health services organisation,
implementation science experts may also play a role.

Healthcare
professional
and diagnostic
laboratory
expertise

Healthcare professionals can provide insights on areas of unmet

need regarding existing tests’ ‘technical’ performance (e.g. diagnostic
sensitivity and specificity) and their usability and fit within the health
service’s clinical and care pathways. Diagnostic laboratory expertise
can help identify requirements for ensuring a diagnostic test’s alignment
with existing laboratory workflows and infrastructure.

Industry expertise

An industry perspective is vital for ensuring the specifications

are feasible to implement, especially regarding a test’s technical
performance criteria, associated infrastructure, equipment and supply
requirements and commercial considerations (i.e. payer and price).
Industry will also be aware of other products on the market and can
input that knowledge into early TPP development efforts to confirm that
there is an unmet need.

Patient and carer
representation

Patient experiences are key for understanding the needs and
inequalities a novel test might meet, mitigate or inadvertently
exacerbate. Patient voices can provide crucial insights into unmet needs
related to a test’'s accessibility, acceptability, speed, testing efficiency
and real/perceived accuracy.
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Stakeholder group

Their importance in TPP development

Expertise from
research and
innovation funders
in the public and

charity sectors acceptability issues.

Funding organisations have a broad understanding of unmet needs,
ranging from the need for diagnostic tests’ improved technical
performance to broader health-system issues, such as diagnosis

in primary care settings, accessibility, invasiveness and cultural

Broader decision-
maker expertise:
regulators, HTA
and policymaker
perspectives

The perspectives of those influencing diagnostic tests’ purchasing and
adoption/uptake matter as they can shed light on where there is a
viable value proposition within existing tests’ improvement needs and
cost-effectiveness considerations. Policymakers and HTA agencies will
likely have some insight into purchasing realities.

The exact nature of the expertise required, i.e.
the individuals and organisations that should
be involved, will largely depend on the test
type, cancer site, use setting and use case for
which a TPP is being developed and must be
considered on a case-by-case basis. However,
some types of expertise may apply to multiple
TPP development efforts, regardless of test type
(see Box 2 below).

As an inherently complex and collaborative
process, TPP development requires precise
and transparent governance arrangements,
i.e. clarity about who formally hosts the
process and which organisation is best
placed to take ownership of steering and
coordinating the TPP development effort
(alongside implementation support from
the core working group). According to our

research insights, there is broad consensus
that hosting TPP development efforts should
be more of a stewardship relationship than
strict ‘ownership’, given the collaborative
nature of TPP development and the need for
buy-in from diverse organisations.

Diverse sources and organisations that host and
steer TPP development can initiate decisions to
embark on it; these groups must be trustworthy,
reputable, influential and seen as independent.
Any hosting organisation needs both convening
power and the capacity and coordination ability
to effectively oversee the effort’'s delivery. While
our research identified many potential options
(e.g. charities, arm'’s length bodies such as NHS
England and their equivalents in the devolved
nations, and cancer networks such as cancer
alliances, professional associations or societies),

Box 2. Tip on balancing bespoke expertise with broader skills and knowledge applicable to
multiple TPP development efforts via a national supporting body

Decision-makers in the health system may want to consider establishing an overarching

national body that can provide input into multiple TPP development efforts. This organisation
would include core members who can contribute expertise across all use cases and rotating
members with expertise bespoke to specific use cases, cancer sites, use settings and test
types. For instance, expertise from regulatory/HTA, health economics and clinical academic
groups (e.g. cancer-centre leads spanning research on multiple cancer types) may be

relevant to diverse diagnostic TPP development efforts in cancer. Other expertise needed for
demand signalling TPP development will be specific to the cancer type, test type, use case
and setting (e.g. specific academic, clinical or patient-voice expertise).

If a TPP that is primarily focused on use in a UK market also considers international markets
and regulatory, HTA, reimbursement, and care pathway differences, then international
expertise may be necessary within the rotating membership.
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there was no firm consensus on any one body.
In addition, our research highlighted possible
trade-offs as factors worth considering in

this choice (e.g. influencing power and ability
to mobilise buy-in from wider stakeholders
versus complete independence from political
influence).

4.3.Deciding to develop a
diagnostic TPP for cancer:
Prioritising where TPPs
can add the most value

The need for early detection and diagnosis
spans diverse cancer types, use cases, settings
and test types. Therefore, there are many areas
where a TPP could help respond to unmet
needs. Although we could not investigate
whether any particular use case is more
important than another within this project’s

scope, we used stakeholder consultation

to examine criteria that could help inform
prioritisation-related decisions about which
cancer-related diagnostic TPPs to develop in
the future.

The key considerations fall into five interrelated
categories, as summarised in Table 3. These
include those related to epidemiology, early
diagnosis, existing test performance, health
services organisation and capacity, and
prevention potential. These considerations
could help determine which use cases to
design a TPP for.

Although we could not focus on it in depth

as part of this project, it is also essential to
consider how to make robust prioritisation
decisions and the methods that can support it.
For example, learning from the work of James
Lind Alliance Priority Setting Partnerships
(PSPs)% and insights from the literature on
rapid prioritisation may be applicable.*

Table 3. Factors to consider when prioritising what to develop a TPP for

Overarching

consideration

Specific factors to consider

Epidemiology: .
cancer incidence and diagnosis rates)
prevalence .

Cancers with high incidence and prevalence (but poor early

Rare and neglected cancers

« Cancers with pronounced inequalities in diagnosis, treatment
and outcomes (remembering that inequalities can vary
geographically).

Cancers with poor .
early-diagnosis rates .
(due to low presentation
to health services or
poor test performance)
where new tests could
generate stage shift

Cancers with low screening rates
Cancers for which early diagnosis and detection are poor

« Cancers with low survival rates associated with poor diagnosis
and access to timely treatment

« Cancers for which timely diagnosis of recurrence is an issue,
alongside early diagnosis of the first occurrence.

Cancers where the .
performance of existing | .
tests is inadequate on
technical, accessibility
or acceptability fronts

Existing tests’ poor accuracy in early diagnosis
Existing tests’ accessibility issues

+ Existing tests’ invasiveness issues

« Existing tests’ broader patient acceptability issues.
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Overarching
consideration

Specific factors to consider

Cancers where health .
services organisation
and capacity issues .

align poorly with
existing tests

services

Where existing tests do not fit well with workforce and
infrastructure capacity constraints

Where existing tests provide poor economic value for health

*  Where there is scope for novel tests to inform better, more
efficient triage decisions

«  Where there is scope for novel tests to minimise the need for
multiple tests to confirm or rule out cancer

«  Where novel tests could minimise over-intervention risks (e.g.
better exclusion).

Preventable cancers .

Where testing could assist prevention, e.g. Human Papillomavirus
Infection (HPV) diagnosis.

4.4. Early economic
modelling

A simple case exists for integrating early
economic modelling within the TPP
development process. Utilising the perspective
of those undertaking the HTA and the value-
for-money considerations can help determine
the qualities necessary for a diagnostic test

to be evaluated favourably by payers, i.e. its
perceived cost-effectiveness.

Not all diagnostics in the UK undergo

HTA. Purchasing decisions are made by
commissioners such as NHS England or other
regional and local-level payers. In England and
Northern Ireland, diagnostics scheduled for
health technology assessment (HTA) undergo
cost-effectiveness evaluations conducted

by the HTA body NICE (with separate bodies
for Scotland and Wales). NICE assesses the
cost-effectiveness of health technologies by
considering their overall impact on health and
healthcare costs (including health service
resource use), using this to determine whether
the health technology offers good value for
money. This process is important because

it recognises that healthcare resources are
constrained and spending has an opportunity
cost: if the technology does not offer good
value for money, its adoption will displace
more health gains than it generates: resources
diverted to new technology are no longer
available for other, more cost-effective,
activities.

4.4.1. Insights from the early economic
modelling scoping review

Our literature scoping review identified several
key findings and considerations about how
early economic evaluation (EEE) may fit into the
TPP development process. Annex A provides a
more detailed summary of the findings.

Diagnostic technologies are distinct from other
technologies because their patient-impact
route is often via the treatment decision they
inform. Therefore, the test’s impact on clinical
decision-making helps determine its cost-
effectiveness, often more than its accuracy.383°
This difference should be considered in a new
test’s value proposition when drafting a TPP.

The clinical care pathway describes the
interactions a patient with a particular medical
condition experiences as they move through
the health system.*° Establishing the clinical
care pathway is crucial, given that novel
diagnostics generate their value indirectly.
However, there can be difficulty benchmarking
if no pathway previously existed, resulting in
uncertainty in demonstrating value.

Cocco et al. (2020 and 2021) identified areas
in the development phase of TPPs where EEE
could play a role.*' Care-pathway analysis
has been highlighted as particularly important
in the scoping phase.*

Deterministic sensitivity analysis and
scenario analysis could be performed in the
drafting phase.” Where there is uncertainty,
this would identify which variables have
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the most significant potential impact on
cost-effectiveness and enable alternative
scenarios to be tested. In addition, threshold
and headroom analysis could be undertaken
using a willingness-to-pay threshold for a

QALY (in contrast to the considerably lower

NHS opportunity cost threshold) to back-
calculate the maximum costs and minimum
specifications for the test to be cost-effective in
those terms.#42

The early economic model must have a
flexible design to incorporate evidence as it
evolves.® Further sensitivity analyses could be
undertaken, and an information analysis value
could be achieved if the model is probabilistic.

4.4.2. Insights from the ‘HTA, Health
Economics, Policy and Regulation’
workshop on EEE

This workshop aimed to elicit views on the
benefits and challenges of using EEE in TPP
development, the best information sources

to populate a model, and which features of a
TPP should be considered within its scope. This
section summarises the main insights relevant
to EEE, while Annex F provides a more detailed
summary of the relevant workshops.

Findings from the workshops suggested that
EEE can help:

« Distinguish between features that do and do
not significantly impact cost-effectiveness
and rank these by their potential relative
impact.

» Eliminate tests that are unlikely to be
cost-effective where the model suggests
highly cost-ineffective results. However,
having confidence in borderline results
is inadvisable due to EEE’s high degree of
uncertainty.

» Bridge the disconnect between the
development and reimbursement
process. Participants highlighted that
there is often a disconnect between
the diagnostic development and
reimbursement processes, yielding
innovations that do not meet the required
standard for reimbursement. Using EEE
in TPP development may enable a better
understanding of and alignment with the
reimbursement process, which is essential
to a product’s success.

However, EEE is subject to important limitations
that warrant recognition. Using EEE for an early
assessment of potential cost-effectiveness is
challenging, as its uncertainty limits confidence
in borderline results. For this reason, developing
high-quality evidence is essential; it can then

be iteratively incorporated into the model,
increasing confidence in the results.

A more general limitation of cancer diagnostics
is the difficulty in demonstrating an earlier
diagnosis’s clinical and economic value.

While earlier diagnosis can often generate

a stage shift in cancer identification, this
doesn’t necessarily improve survival and

health outcomes, particularly where there is

no appropriate treatment or care pathway
change to alter the disease course.

Furthermore, there is a risk of overdiagnosis,
i.e. detecting non-progressive (or very slow-
growing) cancers that will not cause medical
harm, meaning a patient experiences cancer
treatment, its side effects and the associated
distress unnecessarily. Considering these
factors when undertaking EEE is essential since
they are potential barriers to demonstrating a
diagnostic cancer test’s value.

4.4.3. An economic modelling tool for TPP
development

Assimilating findings from our scoping work
and workshops, we developed an economic
modelling tool to help integrate EEE into TPP
development. We intend the tool as a resource
to elicit the main value proposition a proposed
test would need to meet the requirements
specified in a TPP, which are expected to affect
its economic health value directly.

The tool comprises an Excel-based model and
a Word document in a ‘guide-style’ format
(Annex E provides full details). Together,

they can be used to perform a simplified

early economic evaluation, with the primary
objective of identifying the TPP requirements
expected to have the most significant impact
on cost-effectiveness and indicate the test’s
potential cost-effectiveness, assuming ‘perfect
implementation’.

Bespoke modelling efforts will be needed to
derive more precise estimates, particularly
given the heterogeneity in how diagnostics
may derive value and affect the care pathway.
Several aspects of the evolving diagnostic and
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treatment landscape are difficult to predict
and incorporate into an early economic
model. Therefore, the value generated by the
economic modelling tool is indicative only; it
should be considered just one of the many
pieces of information needed to develop the
complete TPP.

The first stage in undertaking EEE is establishing
the diagnostic’s value proposition and
identifying features that will likely impact its
cost-effectiveness. Table 4 provides a series

of questions/steps to draw out key information
related to the diagnostic technology’s potential
cost-effectiveness.

Answers may concern the diagnostic'’s
analytical performance, whether it impacts
the care pathway or whether it will lead to cost
savings for the health service. Furthermore,
outlining where there may be future changes
to the policy landscape or treatment options is
essential. Any change to the broader context
will likely impact the test’s cost-effectiveness,
particularly if a new treatment is on the horizon.
Therefore, the broader context should be
monitored and considered while the TPP is
under review.

Table 4. TPP features relating to cost-effectiveness

Categories: Questions:

Link to TPP features

Description of the
test: provide a
value proposition
for the proposed
test

What is the use case?
What is the primary unmet need?

What are the expectations for analytical
performance (sensitivity and specificity)
at this stage?

Unmet need
Analytical performance

Comparator: usual
clinical practice
(not best practice)
is the appropriate
comparator

What is the current care pathway?

Will the test replace or be used in
addition to an existing test?

Clinical utility
Human factors

Downstream impacts
on care pathways and
processes

Population

Who will likely be eligible to receive the
test? How many people are expected to
be tested? Are there any subgroups for
sensitivity analysis?

Inequalities and health
equity
Clinical utility

Cost/economic
considerations

Health service
impact: This only
applies to changes
in service delivery
costs to the NHS
(and personal
social services)

Will the test replace current practice (i.e.
lead to disinvestment)?

Might it yield savings in staff time,
hospital bed days, GP visits (etc.)?

Will the test require additional training or
investments in infrastructure?

Human factors

Cost/economic
considerations

Downstream effects on care

pathways and processes
Infrastructure

Patient/health
impact: how the
test may lead to
improved health-
related quality of
life

How might the new test’s introduction
change the clinical care pathway? Could
the test lead to an earlier/more timely
diagnosis and potentially positive stage
shift?

Clinical utility

Downstream impacts on
care pathways and care
processes

Patient acceptability and
experience
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Categories: Questions:
Key uncertainties
and research
questions
conditions strategy)

cases, outline these.

Are there any new treatments on the
horizon? Are you aware of any significant
policy changes? (e.g. NHS major

If you expect there to be multiple use

Link to TPP features

(All that apply, depending on
the uncertainties and research
guestions)

After articulating the cost-effectiveness drivers,
their respective input parameter values must
be estimated to compare the new test’s
potential costs and health-related quality-of-
life impacts against the current care pathway.
This comparison will facilitate estimates to

give an initial sense of whether the new TPP-
compliant test could offer good value for
money.

The analysis involves an incremental cost-
effectiveness assessment, generating the
Incremental Cost-Effectiveness Ratio (ICER) as
its primary output, which equals the new test’s
Cost per Quality-Adjusted Life Year (QALY). In
England, NICE sets the threshold at which it
deems technologies to offer value for money,
generally £20,000-30,000 per QALY.*

The EEE inputs comprise population-level

data, QALY impact and costing data. The
population-level data include the population
size likely to be eligible for the test, the average
age of patients diagnosed, and the cancer’s
prevalence.

NICE considers QALYs as the primary health
outcome, calculated as patients’ estimated
survival combined with their health-related
quality of life (between 1-0) in their life span.
One QALY equals one year in perfect health,
equivalent to two years with a health-related
quality of life of 0.5 or four years with a health-
related quality of life of 0.25.

Finally, the relevant costs from the NICE
reference case are from the perspective of NHS
and Personal Social Services (PSS), not broader
societal costs such as lost patient productivity
due to treatment, iliness or death.**

These values can be entered before or during
the early economic model’s population. We

designed our economic modelling ‘guide’
(see Annex E) to accompany the modelling
tool, providing resources supporting
parameterisation. Once the evidence is
synthesised and modelled, early estimations
of the test’s potential economic value can be
calculated.

4.5. The TPP development
process: Brief overview
and guiding principles

TPP development typically occurs in two key
stages. The first is the inception stage, which
establishes a core working group, governance
and coordination arrangements and an action
plan. The second is the implementation of the
TPP development stage. Building on insights
from a recent systematic review by Cocco et
al. (2020), this can be conceptualised as three
phases [15]!

* Scope the unmet needs potentially
addressed by the proposed test and its key
requirements.

» Draft the TPP to explain its development'’s
‘why?’, ‘how?’, and ‘who by?’, list its
relevant features and, where applicable,
their specifications.

o Build consensus on a final draft TPP.

These phases are not necessarily linear. For
example, the drafting and consensus-building
phases often happen iteratively, as outlined
below. Figure 2 provides an overview of the key
phases and stages in TPP development.
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Figure 2. Overview of the TPP development process and each stage’s aims

Stage 1. Inception

» Arrange governance and oversight
« Establish core working group to lead
« Define plan of action

Stage 2. Implementation

Scoping phase
« Understand the current

diagnostic test landscape > features in the form of a table
« Identify nature of unmet « Provide supportive
need and TPP scope contextualising information that
« Further evolve stakeholder ~—> precedes the table )
engagement plan
\J
Break clause and reflection Evolving a TPP will involve iteration
: X ) between drafting and consensus
point — continue with TPP )
development based on Yes
scoping?
0 Consensus phase
0 No l » Establish consensus thresholds
\__ * Ensure specifications are clear &</

Drafting phase
« Provide specifications for diverse

 Ensure transparency on levels
of agreement/disagreement on
specifications

Based on stakeholder consultations throughout
this project about what matters, we inferred
four overarching principles that apply to all
phases of TPP development and should be
used to guide the process (see Figure 3).

Principle 1: Inclusivity and engagement
of the right stakeholders in feasible and
accessible ways

It is important that diverse stakeholder voices
are reflected in TPP development, given the
variety and multiplicity of features that matter
for a diagnostic TPP for cancer. However, who
engages in the process and how they do so
must be considered in the context of feasibility.
This includes considering the TPP's completion
timeframe, including the time different

individuals can devote to the process, their
skills, capabilities and experiences (determining
which aspects they can best contribute

to), and how they can best contribute (e.g.
through individual versus collective means,
written versus verbal inputs, or informing initial
specifications versus commenting and ‘stress-
testing’ suggested specifications in drafts).
Some individuals and stakeholder groups will
input across all phases of TPP development
(either by being on a core working group or
having technical and professional skills relevant
to different process phases and features).
Others may be asked to provide specific inputs
in distinct phases or for particular features.

The language and format of documents used
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Figure 3. TPP development principles

Inclusivity and engagement of the
right stakeholders in feasible and
accessible ways.

Clarity on the value proposition
a TPP conveys for a novel test,
including prioritising which
features matter most (and
thus require specification in the
TPP) and which can be at the
innovator’s discretion.

to engage stakeholders must be accessible
and clear to all involved. When engaging with
patient and public voice representatives, it

is imperative to try and avoid and/or explain
technical jargon.

Principle 2: Clarity on the value proposition
a TPP conveys

It is essential to identify features at the core

to the value proposition of a test that is to

be developed in response to a TPP, and their
specifications early on. This process involves
determining the key features and specifications
in combination, not in isolation. Since the
unmet needs a TPP seeks to address may
comprise multiple dimensions, it is critical to
understand which feature types matter most
and the trade-offs associated with meeting
each specification (e.g. trade-offs between
technical features such as high diagnostic
sensitivity or specificity and those related to
test accessibility). Although identifying and
specifying trade-offs can be challenging, it is
important to optimise the value proposition

of the test for which a TPP is being developed.
Early economic modelling can help estimate
the health economic value of different
combinations of specifications and features.

If a TPP tries to achieve too much, it may risk
diluting focus away from things that matter
most, and the development process could
become unwieldy. It is essential to consider
where TPPs should directly specify a novel test’s
required features and where they can signpost
additional supportive information, resources
and guidance (such as help with regulatory
and HTA requirements, possible reimbursement

Balancing methodological rigour
with pragmatic considerations
while ensuring objectivity.

Balancing a TPP’s local relevance
with global incentives for
innovation, with implications for
TPP developers considering the
relevance of a TPP’s specifications
beyond a UK market.

pathways and accessing clinical samples).

Therefore, a TPP should not necessarily try to
detail specifications for all the features a test
developer will need to consider when bringing

a product to market, as that is likely to be overly
cumbersome and prescriptive. Prioritising which
features need specification, given the core value
proposition, will likely be necessary. In addition,
it is vital to clarify what is unwanted in a novel
test, i.e. undesirable features and specifications.
Similarly, it is important to consider where
minimal and preferred specifications are
necessary, where only minimal suffice, and
where no specification is required (even

if innovators need to develop ‘bottom-up
specifications’ for the latter as part of product
development). A demand-signalling diagnostic
TPP for cancer also needs to balance precise
specifications for a desired test’s primary
features with some flexibility for innovators to
devise ‘bottom-up’ solutions for features.

A demand-signalling TPP cannot be ‘everything’
to ‘everyone’: focusing efforts and balancing
resources and time investments are important.
A TPP can help ensure innovators consider
diverse features, helping towards the successful
uptake of any test developed in response.
However, without wider policy levers, a TPP
cannot solve broader challenges to incentivising
innovation and its adoption in the NHS alone
(e.g. challenges to workforce capacity and
health service organisation or funding for novel
tests). Therefore, TPPs are useful tools only as
part of broader efforts to help align the supply of
novel cancer tests with demand.
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Principle 3: Balancing methodological
rigour with pragmatic considerations
while ensuring objectivity

As Sections 4.7-4.9 will discuss, TPP
development can use several methods

to arrive at desired specifications for

different features. Methodological choices
must consider trade-offs between
comprehensiveness and rapidity, e.g.
systematic reviews versus rapid evidence
reviews to establish critical features and

the nature of unmet needs, and formal

Delphi surveys for consensus exploration on
feature specifications versus lighter-touch
Delphi-inspired workshops). Ultimately, ‘fit

for purpose’ choices must balance optimal
methods with real-world pragmatism while
ensuring sufficient rigour and objectivity (i.e.
independence from the vested interests of any
single contributing group). Various factors can
impact the time available to develop a TPP and
the methods and rigour of its development.
Examples include the (a) urgency for a new test
(e.g. lack of existing solutions or new therapies
on the horizon), (b) policy impetus, (c) financial
resources available for TPP development,

(d) possibility of stakeholder engagement
within a desired timeframe, (e) strength of

the pre-existing evidence base on feature
specifications versus the need to gather new
evidence and accommodate adaptability
needs (i.e. the number of likely consensus
rounds needed to arrive at final specifications).

Principle 4: Balancing a TPP’s local
relevance against global incentives for
innovation

Global trends in diagnostics are crucial in
incentivising industry innovation, even within
the UK. At the same time, international tests
may be unaffordable for the NHS, explicitly
creating a need for improved diagnostics

for the UK market. Whether a TPP could help
incentivise innovation for a UK market only will
depend on the value of that market and should
be scoped out and assessed before embarking
on a TPP development effort to that end.
Similarly, a single test type may not meet all
patient groups’ needs, and developers will need
to consider diverse user groups (even within a

UK market) given the drive to curb inequalities
and be explicit and transparent about who the
test is and is not suitable for.

Adopting an international perspective to
developing a cancer diagnostic TPP does
introduce additional layers of complexity when
planning who to involve in the TPP development
process, which methods to use to inform it,
how to resource it and the overall timeline. If

a TPP’s primary focus is on a specific market/
geographical jurisdiction, its developers should
still consider how international differences
may affect the influence of international care
pathway, payer/market, regulatory and HTA
specificities on the key features driving a test's
value proposition.

A demand-signalling TPP for cancer
diagnostics developed for use in a UK context
may have a priority focus on UK-specific
health service and patient needs. However,
there is a tension between specifying
features for UK-specific needs (which may
be distinctive) and specifying for relevance
in major global markets such as the United
States (which may maximise the viability of
development for innovators). For example, if
a TPP considers signposting information on
regulatory requirements, these might differ in
the UK compared to other jurisdictions. Since
clinical pathways and routes to reimbursement
will also differ, a TPP that considers the
international dimension would need to
recognise and flag such differences in the
requirements specified.

The principles outlined above can help those
developing TPPs to pursue effective diagnostic
TPP development from inception through
scoping, drafting and consensus phases, each
discussed below.

Sections 4.6—-4.9 draw on insights from a recent
systematic review by Cocco et al. (2020)
conceptualising key TPP development phases;!
building on this work to provide novel, detailed
understandings of each phase’s aim and
integral elements by triangulating insights from
this study’s desk research and stakeholder
consultation.
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4.6. Inception phase

4.6.1. Aims
The inception phase involves:

» Establishing and confirming governance
arrangements for overseeing TPP
development.

¢ Creating a core working group to lead the
implementation of TPP development and
help ensure appropriate expertise inputs
into each stage.

« Formulating an overall approach/plan of
action for TPP development.

4.6.2. Putting it into practice

4.6.2.1. Establishing governance arrangements
for TPP development

A clear governance structure should be
established to ensure effective and efficient
decision-making, accountability and oversight
of TPP development. By governance, we

mean issues related to who formally hosts

the TPP development process (i.e. which

type of institution or network), assuming
overall ‘ownership’ of steering it, and how. An
example is establishing an overall steerin
committee and involving the lead(s) and

or coordinators from the hosting institution,
funding organisation (if not the same), and
core working group established to lead

the implementation of TPP development. A
chairperson who can effectively and efficiently
steer the process and is respected as an
independent expert with no conflicts of interest
could facilitate the core working group.

Governance arrangements should clearly
outline the overall terms and conditions of
engagement with TPP development, covering
key elements including:

- Leadership roles within the governance
structure (e.g. chairperson, key coordinator,
other key members and observers) and
relationships between the chairperson/
coordinator and other members.

- Terms and conditions for the overall TPP
development process, such as those
relating to the respective roles and
responsibilities of key organisations
and individuals involved (e.g. steering
committee, host institution, core working

group and stakeholders consulted as part
of the TPP development process but not in
the governance structure).

- The decision-making process and approach
(e.g. whether decisions will be reached by
consensus, voting or another method) and
how conflicts of interest and disagreements
between governance members will be
declared and managed.

« The purpose, nature and key terms for
guiding the core working group leading the
implementation of TPP development (as
elaborated on below).

4.6.2.2. Creating a core working group

Establishing a core working group to lead

and oversee TPP development and develop
an action plan is crucial. This group typically
comprises experts from diverse backgrounds
relevant to the TPP diagnostic test type, target
cancer site, use case or use setting. Given

a TPP's scope, intentions and role, the core
working group needs to reflect expertise across
the research, innovation and care pathway

to ensure a range of perspectives (e.g. from
R&D to approval, clinical uptake and access).
Different stakeholder groups’ contributions
must also be feasible and commensurate
with the value distinct perspectives can add.
Experts in a core working group may come
from academia and research, healthcare and
clinical backgrounds, regulatory and health
technology authorities, health economics,
policymaking, payers and commissioning
bodies and/or patient and public involvement
and engagement (PPIE) groups. See Box

3 for a tip on establishing a core working
group. While the importance of consulting
with industry in the TPP development process
is widely recognised, engaging an industry
representative in a core working group can
be challenging. Those involved in the overall
governance of TPP development alongside
core working group leads will need to decide
whether to engage industry representation

in the core working group. Some experts
consulted in our study felt that there is a high
risk of commercial interests influencing a TPP
too strongly if the core working group includes
industry representation.

The core working group’s composition
should reflect the specific nature of the
cancer diagnostic test for which the TPP is
being developed and be manageably sized.
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These parameters may be context-specific « The scope of its member involvement, i.e.
depending on the expertise types and diversity individual roles and responsibilities (given
required. A small number of individual leads the expertise and skills required) and the
can be appointed within the core working distribution of tasks and duties within the
group (e.g. as a secretariat) and be responsible group. This element should specify any
for overseeing and coordinating the group. potential ‘leads’ in the core working group

(e.g. a secretariat) and others who may join
as needed. It should also cover potential

The core working grouF should establish
conflict of interest declarations.

its terms of reference (ToR) as a collective
roadmap, ensuring everyone understands

and aligns on their roles and responsibilities. - The group’s decision-making process (i.e.
Keeping in mind the overall governance through consensus, voting, or an alternative
arrangements mentioned earlier (under method). This element should also specify
‘Governance of TPP Development’), the core a process for when/if there is no group
working group’s ToR should include the consensus.

following key components: , )
» The group’s meetings and reporting

« The group’s overarching aims and arrangements, e.g. meeting frequency,
objectives format, and reporting requirements. Regular
communication and updates are essential

« Its interactions with the host institution’s to track progress and ensure accountability.

governance structure (e.g. the steering
committee’s chair/coordinator).

Box 3. Tip on establishing a core working group to lead TPP development

While consideration of diverse stakeholder groups’ views matters, not every stakeholder
group must be represented in the core working group leading a TPP development effort.
Core working group members can include boundary spanners who, given their roles, may
have good insights into diverse stakeholders’ developments and priorities. Moreover, certain
expertise types are not necessarily confined to any one stakeholder group (e.g. a clinical
academic may also be a researcher and clinician and sit on national groups well-connected
with policymaking bodies and policy priorities; a health economist might help understand a
novel test’s value proposition and have good insights into regulatory and HTA requirements;

and expertise on product development can come from industry, consultancy and academic
research groups).

A core working group needs to be of a manageable size, although there is currently no
conclusive evidence on what this should be (e.g. our stakeholder consultation suggests

that past efforts ranged between 15 to 40 individuals). The appropriate size is likely to be
context-specific, depending on the diversity of expertise needed. Whatever the size, it is worth
establishing a smaller sub-group (e.g. a secretariat) responsible for coordinating efforts and
tapping into the group’s broader expertise for specific tasks.
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Box 4. Tip on managing flexibility and adaptation

Along with content-related needs, financial resources, and the urgency of determining

the approach to TPP development, it is critical to build flexibility and adaptiveness to
accommodate potential changes in the most feasible ways diverse stakeholders can
contribute. Similarly, it is important to consider how to manage potential uncertainties when
developing an action plan. For example, it is often difficult to foresee how many rounds

of consensus-building may be needed to arrive at a final TPP. You may want to consider
capping the number of rounds but still allowing for some flexibility (e.g. in alternative ways

to explore consensus — see Section 4.9 for tips on managing timelines and resources). The
need for adaptation may also arise due to differences or limitations in desired individuals/
organisations’ capacity to input. Consider some contingency in your timeframe and the
scope for offering different ways to incorporate individuals’ views (e.g. scheduling an
interview if a key contributor cannot make a workshop). You may also need to consider
engaging individuals other than those envisaged initially to reflect a specific stakeholder

group or organisation’s views as a backup.

4.6.2.3. Establishing an action plan

An action plan for TPP development should
be developed early, outlining how the TPP
development process will proceed. At a
minimum, it should cover the following key
steps:

- Defining and outlining the desired outputs
of the TPP development process (i.e. the
draft TPP documents, final report, and any
annexes/ supplementary materials).

« Detailing the stakeholder engagement
approach. This includes outlining
which stakeholders (organisations and
individuals) should contribute, which
issues they should contribute to and how.
It is important to do this in a way that
identifies external expertise and experience
beyond the core working group alone. It
also involves deciding on the methods
and approaches to be used in TPP
development and developing a strategy
for collecting relevant data, which will
often span desk research, consultation
with relevant stakeholders and modelling
(as discussed in later sections). An upfront
drive to establish an action plan should
help support an efficient decision-making
process and ensure the TPP reflects real-
world requirements and opportunities. See
Box 4 below for a tip on how to be flexible
and adaptive to stakeholder engagement
over time.

- Specifying the anticipated timeline and
resource allocations. This step involves
identifying the process's likely duration and
phasing, detailing the resources available
(e.g. funding).

4.7. The scoping phase

4.7.1. Aims

The scoping phase’s core aim is to assess the
nature of the need for a novel test and identify
its key requirements. This phase also aims to
confirm whether there is an unmet need and, if
not, to have a break clause in efforts (see Box

5 below for a tip on considering a reflection
point). The core working group driving the
overall TPP development effort typically leads
the scoping effort, with engagement from other
stakeholders at various points in the process.

Based on this overarching aim, the scoping
phases’ key objectives are to:

* Understand the current diagnostic test
landscape and determine whether the
tests available are fit for purpose. This
step involves examining the existing tests
available in a given market (e.g. the NHS)
and their performance and fit within a
desired use context.

e Determining the nature of the unmet
need, i.e. developing the rationale for
the TPP. After understanding the existing
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landscape and its unmet needs, this

step involves identifying the nature of

the unmet need to clarify the novel test’s
desired features. Detailing the TPP’s scope
— i.e. the key features that will need to

be specified and included and that will
drive the primary value proposition and
potentially achievable benefits — is key to
this, as is distinguishing between essential
features driving the value proposition and
desirable features, accounting for feature
combinations and where the greatest
potential added value lies.

» Further scoping work to identify key
organisations and stakeholder groups
that should be involved in further TPP
development phases (building on the
inception phase and honing information on
relevant individuals and routes for engaging
them), e.g. drafting and consensus-building,
as discussed in Sections 4.8 and 4.9.

Since the scoping phase is essential to confirm
the need for a demand signalling TPP for novel
tests, it must be pursued with rigour.

Box 5. Tip on including a reflection point and
break clause

While those embarking on demand-
signalling TPP development efforts may
already have a good sense of the unmet
need, the scoping phase’s findings may
ultimately negate the necessity for the TPP.
As such, it is worth including a break clause
or reflection point at the end of scoping to

pause the process if the results suggest
that developing a TPP would not add

value. For instance, once the existing test
landscape is mapped (or technologies in
development have been horizon-scanned),
the core working group developing a TPP
may conclude that existing R&D progress
renders a novel TPP unnecessary.

4.7.2. Putting it into practice

The scoping phase often focuses on activities
that can inform a needs assessment (i.e.
gap analysis) to support the aims above.
This assessment helps to understand the

unmet need and the case for developing

a TPP, including the funding/sponsoring
organisations’ goals and TPP development
oversight. Arriving at a gap analysis, i.e.
identifying unmet needs, involves three core
activities: (a) a diagnostic landscape review,
(b) an unmet-needs assessment to identify
key features and specifications driving a novel
test’s core value, and (c) an extension of the
inception phase detailing who to involve in TPP
development.

While the core working group leads the scoping
phase, individual tasks are sometimes split
between members (see Box 6 below for a

tip on managing the core working group

roles). For example, some members might

lead on scoping the landscape of existing

tests and their limitations; others might lead

on detailing the unmet need and key novel

test characteristics/specifications. These
subgroups can come together.

Box 6. Tip on distinguishing between core
working group decisions and those requiring
external consultation in the scoping phase

Some TPP efforts seek external views (and
even consensus) on which features to
include in a TPP, not just on specifications
for features. The decision to formally

seek views from external participants

may partly be influenced by how aligned
the core working group’s views are, how
much certainty results from external
consultations during the scoping phase
and resources and timeline considerations.

4.7.2.1. Diagnostic landscape review

Identifying the test types already available as
part of the diagnostic test landscape review
involves mining national or international
diagnostic test databases (public or
commercial data sources, regulatory
databases and repositories on existing tests)
and horizon-scanning products that may soon
enter the market (e.g. by reviewing relevant
literature and patent databases). See Box 7
below for a tip on deciding whether scoping
should be nationally or internationally focused.
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Box 7. Tip on whether to scope the diagnostic test landscape available nationally or

internationally

Remember to decide whether to scope tests only available in the UK or to look internationally,
which will influence the scoping process (e.g. where you horizon scan or search). Such
discussions should consider whether tests exist and whether they are suitable for use in a UK
cancer-related context. Some policy efforts or national programmes to improve diagnosis

may have already undertaken some form of horizon scanning in an area of interest,

and existing databases may be relevant to horizon scanning. Examples include the NIHR
Innovation Observatory’s methods and data* or technology landscape analysis fromm MHRA's
PARD*® and the EU’s Medical Devices EUDAMED.#” However, further research is needed to
assess these databases’ cover of cancer diagnostics and how up-to-date they are.

4.7.2.2. Unmet needs assessment. Specifying
a TPP’s scope and identifying key features
driving the value proposition

A range of methods (and combinations
thereof) can help refine understanding of the
nature of the unmet need and begin identifying
and clarifying key features and specifications in
a demand-signalling TPP that will drive a novel
test’s core value proposition. Such methods
include:

 Initial core working group expertise and
perspectives on the need for a novel test
and its key requirements. This method
includes desk-based reviews of academic
literature complemented by grey literature
analysis (e.g. policy documents, cancer
diagnosis guidelines and technical reports).

- Scoping consultations, interviews,
or workshops with key experts from
diverse stakeholder groups to clarify
and characterise the existing landscape
(including its gaps and unmet needs)
and gather initial perspectives on the key
features and specifications necessary for a
novel test.

Early economic modelling to understand
which combinations of features and
specifications in a potential novel test offer
the greatest value (see Box 8 below for a
tip on how early economic modelling could
help prioritisation). Although economic
cost-effectiveness modelling is crucial in
helping tackle areas of uncertainty, it must
complement rather than substitute other
scoping phase methods. Other modelling
activities may also be useful for identifying
key test requirements, including care
pathway and capacity modelling. Early
economic modelling will likely provide
appropriate ranges to inform scoping and
drafting discussions on possible ranges

of key features. Early economic modelling
can also inform acceptable trade-off limits
for a TPP's specifications (e.g. accepting a
sensitivity reduction of up to ‘X', but only if
the specificity increases by 'Y’).

Reviewing HTA assessments of relevant
diagnostic tests to identify what did and did
not work.
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Box 8. Tip on managing scope-creep: Prioritising key features, focusing specifications and
utilising the potential of early economic modelling

It is important to consider which features may be relevant for a TPP early so that the
importance of different features (and combinations) can be weighted. There may be
trade-offs between different features’ requirements, e.g., technical performance versus
accessibility. Early economic modelling can help complement literature-review and
stakeholder-consultation insights by assessing feature combinations and associated
trade-offs in different specification scenarios. It is also essential to clarify which features

are non-negotiable, i.e. a specification that cannot be changed just to enable better overall
cost-effectiveness. Such modelling is possible in scoping and drafting phases once certain
specifications have been subject to wider consultation and are firmer, or it is clear where
the evidence base is weak and likely to benefit most from modelling. Thus, early economic
modelling can help reduce the risks of overly aspirational rather than realistic TPPs by
creating a more robust scientific basis for prioritising test features (see Annex E for further
information).

Combining initial core working group expertise,
desk research and stakeholder consultation
with early economic modelling can help
consolidate diverse aspects of the unmet need,
such as the intended test’s use, clinical need,
target population(s), health-system level(s)
and users, with critical technical performance
criteria (e.g. diagnostic sensitivity or specificity),
broader health system and care-pathway-
related features (e.g. accessibility, economic
considerations, clinical utility, diagnostic
infrastructure and laboratory capacity), and
patient-related factors (e.g. acceptability,
invasiveness and time to result).

During the scoping phase, stakeholders working
on the TPP can decide which features need
specifying in the TPP and which specifications
are desirable but not essential, i.e. ‘nice to have’
but not critical to the core value proposition. As
we discuss in Section 4.8, core features must
be carefully specified according to minimal
and preferred requirements. At the same time,
desirable features may benefit from specifying
some minimal requirements if possible but
may also be left to the innovator’s discretion.

In addition, specifications must be realistic

and feasible. However, it may not be possible
to specify all features with full confidence,

even when desired. For example, not all
implementation challenges are foreseeable
before test development. However, multiple
stakeholder involvement can help ensure a

better-informed process and discussion and
greater foresight on possible and achievable
specification types).

As introduced above, the scoping phase

can utilise diverse methods. However,
methodological choices must balance rigour
with pragmatic considerations determined by
urgency, stakeholder engagement, existing
evidence/uncertainty about the novel test’s
requirements, and the resources/timeframes
possible. Methodological decisions must
evaluate different evidence types and their
validity and reliability, not overly rely on expert
opinion.

4.7.2.3. Detailing the organisations and
individuals who should be involved in later TPP
development phases

In early TPP development, the core working
group and those hosting, governing and
overseeing the process will have identified
the key stakeholder groups to involve. During
the scoping phase, more thought needs to be
given to stakeholder involvement, particularly
in identifying the diversity of individuals and
organisations whose views are necessary and
desirable for later TPP development phases.
See Box 9 below for a tip on planning for
stakeholder engagement.
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Box 9. Tip on planning for stakeholder
engagement to support TPP development

Consider which individuals and
organisations you want to engage with and
on what aspects given their expertise (i.e.
do not ask everyone about everything but
be cautious not to pre-judge entirely what

different organisations and individuals can
relate to). Prioritise the key issues you would
like specific stakeholder views on and, time
permitting, additional aspects you may want
to explore with them.

Following diagnostic-landscape mapping
and further scoping work on the unmet need,
developing a stakeholder engagement
strategy and plan is essential. Such a plan
should consider:

* Which organisations and individuals to
involve in drafting and consensus-building.

«  Which issues to explore with them (i.e.
considerations of the types of issues,
conceptual-feature categories and the
features different individuals/organisations
can best input on).

« How (see Section 4.8 on ‘Drafting’ and
Section 4.9 on ‘Consensus building’).

To achieve this, the core working group can
lead on creating a database of relevant
individuals and organisations to engage

from the following categories: academic,
clinical academic and research professionals;
healthcare and diagnostic laboratory expertise;
industry; patient, carer and public perspectives;
research and innovation funders in the public
sector and charities; and regulators, HTA
expertise and policymaker perspectives.

This database can be complemented with
information on conceptual feature categories
to consult them on, specific issues and areas

of uncertainty to explore to help determine
TPP specifications, engagement methods
(e.g. commentary on a TPP draft, interviews,
workshops and surveys) and an engagement
timeline (see Box 10 below for a tip on
rightsizing scoping methods).

Box 10. Tip on rightsizing scoping methods

The scoping process must be rigorous

to ensure that (a) there is a real unmet
need, (b) accessible tests do not

already respond to this need, and (c)

the key requirements for a novel test

are specifiable. Overall, using a mixture

of appropriate methods and expertise
helps ensure the necessary rigour and
robustness. However, there is a need to
‘rightsize’ methods to ensure feasibility
without compromising rigour. For example,
decisions about conducting systematic
literature reviews or rapid evidence
assessments to specify the nature of

the unmet need and the novel test’s
requirements must be carefully considered.
If recent systematic reviews exist and
stakeholder views on the nature of the
unmet need are closely aligned, then a
rapid evidence assessment of the scholarly
and grey literature that has emerged
since the last systematic review may
suffice. Suppose there is clear evidence of
requirements related to a test’s technical
performance (e.g. diagnostic sensitivity
and specificity and sample requirements)
but less on wider system-related factors
(e.g. workforce acceptability, patient
acceptability and accessibility). In that
case, the scoping phase may need to dig
deeper into the latter. If there are gaps

in research evidence (as indicated by

the literature and expert opinion) on the
types of unmet needs and the key test
requirements, then modelling may help
shed light on the gaps.
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4.8. The drafting phase

4.8.1. Aims

The drafting phase of TPP development aims
to produce an initial TPP draft by consolidating
findings from the scoping stage. The initial
draft is then refined based on feedback and
engagement with relevant stakeholders by
gathering views that confirm or challenge

the initial draft specifications and/or provide
additional information on areas needing
refinement. Economic modelling can also help
during the drafting phase to help determine
desired feature specifications that are
challenging to specify based on desk research
and stakeholder consultation alone. This
stage involves iteratively developing an initial
draft into more mature ones via stakeholder
consultation, commonly between two and four
drafts (the fourth being the final TPP).

Building on these overarching aims, a draft
TPP’s objectives are to:

» Provide specifications for diverse features
in a table format, grouping features by
conceptual category (as introduced earlier:
see Table 1 and Annex G).

e Provide contextual information that
precedes the table.

4.8.2. Putting it into practice

4.8.2.1. Providing specifications for diverse
features in a table: initial draft and
subsequent iterations

As an initial step, it is essential to ensure

what a feature is about and clearly explain

its specifications, as any ambiguity will
compromise the quality of stakeholder
engagement. As such, a draft must be
reviewed by at least the core working group
members. There must be clarity for patient and
public representatives and professional expert
stakeholders, for which a glossary of features
and terms/measures used in the specifications
can help.

For features for which a demand-signalling TPP
provides upfront specifications, those involved
must consider whether these specifications
cover minimal requirements only or include
optimal/preferred ones, too. What stakeholders
consider ‘optimal’ or ‘preferred’ can also vary.
In this case, the TPP must be transparent about
any differences in opinion between stakeholder
groups (even when developing an initial draft).
While the TPP may fully specify some features
and leave others to the innovator’s discretion,
it is still important to list the latter to help
sensitise the innovator to the issue, regardless
of whether they establish a specification.

Clarifying the reasons for a particular
specification supports clarity and
transparency, referencing the underlying
evidence to demonstrate the specification is
evidence-based and carefully considered.
Information on the quality of the evidence
base supporting a TPP’s specifications is also
important to contextualise the justification
and reasoning for those consulted as the TPP’s
development evolves. It is equally important
to clarify what cannot be specified (i.e. due to
lack of evidence) or where specifications derive
from modelling rather than real-world data
and evidence.

A TPP should also clarify what is unwanted in

a novel test. For this reason, the TPP document
should detail how each specification was
arrived at, the evidence supporting it, and any
surrounding uncertainties (see Box 11 below for
a tip on acceptable evidence levels).

The drafting phase can also explore
acceptable evidence types/levels that
innovators responding to a TPP must provide
information on as part of product development,
i.e. demonstrating that a novel test meets TPP
requirements. However, views on whether TPPs
should or should not engage with this aspect
differ since it may be beyond a TPP's remit,
especially as regulatory and HTA guidance
often fulfils this role.
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Box 11. Tip on deciding whether a TPP should specify acceptable evidence levels

Sometimes, a TPP may also signal the evidence types that innovators should provide to
support their post-development product claims about specific features (and in response to
a TPP’s specifications). For example, a TPP may indicate whether evidence supporting such
product claims should come from a randomised controlled trial or a quasi-experimental
design and whether a specific sample size and/or sample diversity is required. An innovator
may also refer to existing standards to support some product features. Unlike the licensing-
based pharmaceutical approach, the primary regulatory route for medical devices is

standardisation pathways, affecting what evidence is required and from whom. This can
affect product development choices. For example, whether a TPP should specify required
evidence levels may depend on a planned TPP’s use case, the strength of existing evidence
on specific feature requirements, the device type and the risks it presents, and the feasibility
of achieving specific evidence levels. It will also depend on how far regulatory /[HTA agency
documents specify evidence levels. Those developing a TPP may want to point innovators to
information on regulatory and HTA requirements for acceptable evidence types for product
submissions, where available, rather than seeking to detail them in the TPP.

Table 5 presents an example template to guide one feature category — analytical performance
drafting (adaptable to specific cases) using — toillustrate the principles.

Table 5. Example template for drafting a TPP illustrated through one feature category
(analytical performance of a Target Product Profile); Use Case: Ovarian Cancer Diagnostic Test
in Primary Care to Improve on CA-12548

Rationale for
specifications
provided

Feature category: Preferred Undesirable

characteristic

Analytical Minimal requirements | (or optimal)
performance requirements

Primary care
settings are
burdened.
Extra steps

not in the
course of usual
practice are
highlighted.

<8hrs room Requires
temperature; <24hrs immediate
2-8° refrigeration

Stability of
samples

The
expectation

of making a
diagnosis in
primary care
after sampling
is two weeks;
however,
longer

delays occur
because of low
capacity.

Up to one
Minimum 14 days month (30 14 days
days)

Stability of
reagents
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Feature category:

Analytical
performance

Sample volume

Minimal requirements

Between 50 mL and a
maximum of 200mL

Preferred
(or optimal)
requirements

Ideally 50 mL

Undesirable
characteristic

Rationale for
specifications
provided

This is fairly

standard for
most blood-
based tests.

Need for Test
Need for .
Need repeat repeat repetition
to sample soF:n le highly Primary care settings are burdened. Extra
repeat | collection Pe undesirable | steps not in the course of usual practice are
collection | . S
the should be in the highlighted.
s should be :
test minimal rare (<1%) primary
(<5%) °/ | care setting
Two levels tested
daily; results within
. acceptable control
Internal quality .
range as determined by
control . .
an appropriate internal
laboratory quality
control scheme
This level of
precision is
desirable
clinically and
would be as
Coefficient of Variation good or better
Precision (CV) <10% across the CV <4% than CA1254
measurable range (the commonly
used blood
test that
might indicate
ovarian
cancer).
A variety of
tests and
platforms may
Sample . . . At innovator be_developed;
. At innovator discretion . . being
preparation discretion I
prescriptive
may be a

disincentive for
innovators.
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Feature category:

Analytical Minimal requirements
performance

Preferred - Rationale for
. Undesirable ogs oo
(or optimal) . .. | specifications
H characteristic .
requirements provided

Cross-reactivity
studies are performed
to demonstrate that
the test does not
react with related
Analytical pathogens, high-
Specificity prevalence disease
agents, and normal or
pathogenic flora that
are reasonably likely
to be encountered in a
clinical sample

It is
appropriate to
conduct an in-
silico analysis
of published
genome
sequences
using the
assay’s
primers and
probes.*®

The capability of the
method to distinguish

Analytical
Sensitivit between two close
y concentrations of the
target marker/anolyte
Not meeting
. . Calibration traceable to !’]CItIOI"ICI! or
Calibration international

a recognised standard

standards is
unacceptable.

Linearity on dilution

for samples with high
analyte concentrations
above the upper limit
of the measuring
Linearity range. The ability to
provide measured
quantity values directly
proportional to the
value of the measurand
in the sample.”

Must meet UK
Conformity Assessed
(UKCA) Marking
requirements.

External controls®?2

Not meeting

Meets UKCA, national or
EU, and USFDA | NA international
requirements. standards is

unacceptable.s?

After the initial draft, those driving a TPP's
development (i.e. the core working group)
usually elicit stakeholder feedback and
consultation. While there is no gold standard
for evolving TPP drafts through consultation,

the process can include one or more of the
following:

« Sharing drafts for free text comments on
feature specifications.
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+ Inviting further written comments from
stakeholders on areas of uncertainty
where feature specification has proven
challenging in the scoping and early
drafting phases.

« Eliciting feedback through interviews and
workshops.

« Posting drafts on a website for wider public
consultation.

« Using Delphi-inspired consensus surveys
(a method that uses several rounds
of questionnaires so that a group of
experts can work towards a consensus by
discussing the previous round’s answers
before moving on to the next).5*

While pragmatic stakeholder-engagement
methods should be pursued, it should not be
at the expense of sufficient methodological
rigour. This is also relevant to the consensus
phase (see the next section) since drafting and
consensus iterate (see Box 12 a tip for advice on
deciding who to engage during drafting). It is
essential to consult stakeholders for feedback
at each drafting phase to evolve them. Ideally,
the more comprehensive, engaging and
systematic the method, the more rigorous the
feedback, e.g. in-person workshops instead of

online comments on a document posted on

a website. However, some stakeholders may
be unable to contribute to more systematic
(and time-consuming) engagement types, so
flexibility is needed.

Since representatives from different
stakeholder groups contributing to TPP
development will have limited time and
capacity, it is essential to consider the best
way to engage specific individuals/groups

to elicit the insights and information required
in practical ways. In addition, the financial
resources available for TPP development, the
envisaged urgency/acceptable timeframe,
and the nature of the preexisting evidence
base will also influence decisions about the
most appropriate stakeholder engagement
methods. For example, even if a workshop
with many healthcare professionals may be
ideal for discussing a draft TPP and collecting
feedback on specifications, busy healthcare
and diagnostic laboratory schedules may
mean that options for one-on-one interviews/
consultations or comments on written drafts
may be more practicable. Furthermore, there
may be differences in the mechanisms through
which different stakeholders prefer to engage,
e.g. face-to-face versus virtual.

Box 12. Tip on deciding who to engage on what issues during the drafting stage

The most suitable stakeholders to involve will vary depending on the use case/TPP effort (see
Section 4.2). The core working group will likely all be involved in developing the first draft,

but targeted outreach to other experts in various stakeholder groups can provide feedback
on specific features and feature categories. Examples include pathology lab managers,
academic experts and industry providing feedback on technical performance-related

specifications, clinicians providing feedback on features related to target users in a health
setting and on requirements for the test to fit with clinical workflows, and patient/public voice
representatives to provide feedback on specifications related to patient experience and
acceptability. The core working group should decide who needs to be consulted on different
aspects of the draft and ensure widescale input to minimise the risk of bias.
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Those leading a TPP’'s development must
establish clear boundaries of acceptable rigour
when choosing consultation methods during
drafting. For instance, while bringing different
companies together to elicit industry views

on the specifications may be most practical,
competitive and commercial sensitivities could
compromise how much they are willing to
share. See Box 13 below for a tip on planning for
balancing consultation needs with feasibility.

Box 13. Tip on planning for uncertainty during
the drafting phase

At the inception stage, the core working
group leading TPP development must
factor in the possibility of uncertainties
(emerging needs). Depending on the
quality and clarity of the evidence base for
specifications and how aligned stakeholder

views are (or are not) at the drafting stage,
one or more consultation rounds may be
necessary, and it is prudent to set a cap.
Agreement on who will ultimately decide
on a draft is also needed.

Figure 4: Core elements of a TPP report

Title page

Acknowledgements

Contextual information:

«  Why the TPP was developed- its purpose

+ Who the target audience for the TPP is

« A glossary of terms to ensure accessibility

(e.g. explaining concepts, features,

qualitative specifications and quantitative

measures used in the TPP)

+  Who was involved in developing the TPP

+ The approach and methods used to

4.8.2.2. Providing supportive contextualising
information to draft a TPP table

It is helpful to provide contextual information in
the features and specifications table to ensure
that TPPs are clear and transparent. Figure 4
shows the minimum set of considerations that
a TPP document should cover.

It may also be helpful to summarise
information detailed in the table of features
and association specifications in the text
preceding the table, focusing on the key
features and information about them central
to the value proposition. Such background
can help set the scene for the more detailed
information that follows.

It is also worth considering whether the TPP
audience would benefit from information on
the care pathways the test is designed to
work within (and improve) and a summary of
the existing tests’ limitations the TPP seeks to
address.

TPP tables with feature
and specification related
information

il

A discussion section with
information providing
full transparency on the
reasons behind chosen
specifications

il

References

Supportive materials

il

arrive at the desired feature specifications

(where applicable)

« Limitations in the approach and in the
resulting TP
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4.9. The consensus
exploration phase

4.9.1. Aims

The main objective of the consensus-
exploration phase of TPP development

is to arrive at a final TPP whose feature
specifications are agreed on by stakeholders,
providing a clear demand signal to innovators.
It is important to reiterate that drafting and
consensus-building are not sequential or
delineated phases. Instead, their boundaries
are fluid, involving cross-iterations to refine
the drafts. Those developing TPPs often seek
consensus between drafts to help evolve them,
i.e. strengthen each TPP draft’s refinement
process. The following key objectives relate to
this:

» Establish desired consensus thresholds/
agreement levels and evaluate whether
they have been achieved as the process
evolves (either overall, within or between
specific stakeholder groups).

* Measure consensus and provide
transparency on agreement/
disagreement levels regarding
specifications for TPP features.

Putting it into practice

4.9.2.1. Establishing desired consensus
thresholds/ agreement levels before pursuing
consensus-building activities

There is no golden rule on what constitutes
consensus, which varies across consensus
exploration studies (e.g. studies using Delphi,
a method frequently employed to explore
consensus).’®2655 However, CoNsensus
commonly refers to ‘the percentage of
agreement based on a predefined cut-off,
central tendency, or a combination of both'’
(Nasa and Juneja 2021, p. 120).5¢

Although this topic needs further research,

an exploratory analysis of six diagnostic TPPs
using Delphi methods¥?°22-2> suggests that
50% or 75% agreement are relatively common
thresholds, with consensus sometimes lower
in earlier drafting phases than in the latter.
According to a systematic review of a random
sample of 100 Delphi studies (not TPP-specific),
the median threshold is 75% with a range of
50-97%, showing the diversity in thresholds.>®
Whatever thresholds are used in a consensus

effort must be clearly defined in any final
TPP (see Box 14 below for a tip on arriving at
consensus thresholds).

Box 14. Tip on arriving at consensus thresholds

We recommend that the core working group
agrees (ond/or conﬁrms) the threshold that
will constitute consensus (if not already
decided upon at the inception phase of TPP
development) and the action to be taken if
no consensus is reached through external
consultation. This may include deciding
whether only the core working group will
make final decisions on specifications in
such cases through a ‘majority’ voting
approach or whether specifications will be
left as they are based on the most recent
consensus exploration round, with full
transparency about where consensus was
lacking.

When considering thresholds, limiting

the number of consensus rounds in TPP
development is also essential. Based on the
TPP sample we analysed to explore consensus
thresholds in previous TPP development efforts,
the desired consensus thresholds tend to be
higher if consensus is only sought once, usually
before the final TPP is drafted (e.g. 70-75%).

If consensus is sought for multiple drafts of

the same TPP, the first consensus threshold is
often lower (e.g. only above 50%) and focused
on the nature of the characteristics under
consideration. In contrast, later drafts typically
seek higher consensus thresholds (e.g. above
70%) and revolve around more specific criteria
regarding minimal and optimal specifications.

4.9.2.2. Exploring consensus and ensuring
transparency on agreement/disagreement
levels for TPP feature specifications

After establishing a consensus threshold,
exploring consensus levels on TPP feature
specifications is appropriate.

Some of the different ways of exploring
consensus include:

« Systematic surveys using Delphi
methodology (which typically uses Likert
scale survey responses to gather insights on
agreement levels with a specific statement/
feature/ specification).
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Box 15. Tip on maximising consensus-building through flexible engagement approaches

Tailoring consensus-building to specific stakeholder commmunities can support the feasibility
and quality of stakeholder engagement. It is vital to ensure contributors clearly understand
the features and their specifications. This may necessitate different versions of TPP drafts

for different stakeholder groups, e.g. a draft with more technical terminology for academic
experts and one with lay explanations for patient and public contributors, supporting
meaningful engagement and accessibility for all involved. An alternative option is one draft
with additional tailored information and terminology/content clarifications for different

contributors. Those participating in the consensus phase must understand how feature
specifications were decided (i.e. the evidence base behind certain specifications and how
this translated into the chosen specifications).

Although views differ on whether to include industry in the consensus stage, there is
agreement on the importance of consulting industry as a critical stakeholder in the overall
scoping and drafting phases.

« Interviews with experts to help refine methods at the consensus-building stage.

specifications. .
Regarding how the process evolves, consensus

« Guided consensus-exploration workshops. can be sought internally in the core working
group before consulting a broader set of
stakeholders to evolve later drafts. Consensus

« A more general recguest for comments on
v. rounds can be conducted for every draft, some

drafts (via free tex

The methods to pursue should be decided on drafts, or one draft only, usually the final TPP
based on how different stakeholder groups draft (see Box 16 below for a tip on deciding

resource considerations. See Box 15 above fora  common to have between two and four drafts,

Box 16. Tip on determining how many rounds of consensus to pursue and what to seek
consensus on: Balancing planning, pragmatism and uncertainty management

Early in TPP development, consider how many consensus rounds will likely be feasible given
limiting factors and pragmatic considerations, e.g. the time and resources available for TPP
development. Build some flexibility for dealing with uncertainty in case of more uncertainty/
disagreement about specifications as the process evolves than initially anticipated. For
example, there may be sustained disagreement over multiple consensus rounds during the
consensus-building process, potentially affecting how disagreement levels change. Pragmatic
considerations can also play a role in methodological decisions for exploring consensus (e.g.
formal surveys versus more practical workshops or interview-based versus questionnaire-
based consultation). Decide also how to target specific stakeholders to explore consensus
around aspects within their expertise area (e.g. a patient-voice representative is unlikely to
be well suited to highly technical specifications on a test’s operating conditions). However, be
careful not to pre-judge who can contribute to what too prescriptively; it may be desirable for
some feature categories to explore consensus with diverse stakeholder groups involved with
TPP development, while consultation with a subset of stakeholders may suit others better. The
core working group will need to decide on this before implementing consensus exploration.
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As introduced earlier, Delphi surveys are a
standard, robust method used in the consensus
phase. Delphi surveys typically use Likert

scale responses, occasionally including free-
text options (i.e. qualitative, narrative data)

for when stakeholders disagree on a feature
specification included in a TPP and scope at
the end for stakeholders to comment if they
feel something important was not covered in
the Delphi survey (see Box 17 below for a tip on
using both quantitative and qualitative insights
in consensus building and final decision-
making). The consensus exploration must be
based on clear specifications, and providing
consultees with opportunities to give feedback
on the clarity can be helpful in this regard.

Although Delphi survey processes are often
considered the gold standard, implementing
them in full can be expensive. Hence, Delphi-
inspired or ‘Delphi-light’ approaches adopt
Delphi principles but may not involve full
Delphi surveys (e.g. consensus workshops) are
also used. The resulting TPPs flag information
relevant to consensus or uncertainty issues.
Moreover, survey-based approaches do not
necessarily work for all stakeholder groups.
Some stakeholders may prefer consultation
via interviews or workshops, for example. Since
survey-based approaches also depend on a
sufficient sample size, they may not be optimal
for all stakeholder groups, particularly smaller
ones (e.g. from a small number of regulatory,
HTA or policy decision-makers).

Box 17. Tip on utilising quantitative and
qualitative consensus-building approaches

Consider qualitative and quantitative
methods when conducting and

interpreting consensus-building efforts.

It is important to understand views of the
different stakeholder groups consulted

and the reasons behind those views.

Those developing a TPP may have more
representation from some groups than
others and engaging with quantitative data
is informative in terms of understanding the
proportional weight alongside the strength
of opinion. Conversely, it is important to
understand the meaning of a numerical
value (e.g. rating) through more qualitative
means such as free-text comments.

The above section discussed various methods
and approaches for exploring and seeking

to reach a consensus. Based on the insights
gained through stakeholder consultation, the
best options to pursue in a TPP development
effort will depend on the following:

+ How many consensus rounds can be
accommodated (i.e. more consensus
rounds will likely be more time-intensive,
necessitating lighter-touch methods for
some rounds).

«  What the agreement threshold is (or should
be) for defining consensus. For example,
requiring higher consensus figures may
necessitate fewer consensus rounds or
consensus across particular groups of
stakeholders.

« Which stakeholders participate in the
consensus phase and their engagement
preferences.

« The time and resources available.

« Consensus fatigue (i.e. the maximum
number of consensus rounds stakeholders
are willing to participate in).

4.9.2.3. Finalising the TPP

The core working group leading the TPP
development effort can be tasked with final
decision-making, including those related to
specifications where consensus levels proved
lower than hoped. Where there is no consensus
for particularly challenging or controversial
specifications after the maximum number of
consensus rounds, the core working group may
want to pursue additional, targeted consensus
engagement with relevant topic experts. Final
consensus meetings are another way to invite
relevant field experts to discuss and decide on
inclusion/exclusion where desired consensus
thresholds were not previously achieved. In

this case, inclusion is decided based on votes
within the specific field expertise group for a
given characteristic.

If consensus cannot be reached on all desired
specifications, this must be made clear in

the final TPP (see Box 18 below for a tip on
finalising a TPP with clarity and transparency).
Consensus should be sought but not forced.
All consensus-building outcomes, as well

as their processes, should be transparently
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documented in any final TPP. Therefore, a final behind them (which may provide helpful
TPP should explicitly clarify the following: nuance if TPPs evolve due to new evidence

or technological developments).
The consensus levels used and the

reasoning/rationale for them. - Justifications for why and how

specifications for which consensus was not
reached were included in a TPP. Even where
consensus is not achieved, the core working

Any minority opinions and the rationales group must still finalise the process.

Whether consensus was sought between or
within groups, and why.

Box 18. Tip on finalising the TPP with clarity and transparency

The core working group will likely be tasked with making ultimate and final decisions on
specifications and presenting and explaining them. The consensus phase may not yield the
chosen consensus threshold for all desired features. This possibility must be considered when
choosing a robust but pragmatic approach to specifying minimal and/or optimal/preferred
features. Transparency in final reporting is key, especially on how consensus was sought

(via which methods and with which types of contributors), whether it was reached or not for
various features, and whether there were higher levels of uncertainty in specifications for some
features than others. If there are areas where consensus is not reached or where consensus
is seen as less important by a core working group, this must be made clear alongside
associated reasons. Consensus may matter for some core features more than others, where
flexible specifications may be possible, and a lack of consensus can even inform flexible final
specifications.

Even if the core group makes final decisions and provides specifications when a consensus
threshold is not reached, the TPP must communicate this transparently. As part of this process,
consider whether different stakeholder groups’ inputs to the same specifications will be
‘equally weighted’ and whether to seek consensus across and within groups. In some cases,
capturing consensus within specific groups or panels may be just as important as overall
consensus. Be transparent in cases where different groups’ views are or are not aligned.
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5.In reflection
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5.1. This project’s key
contributions to the
knowledge base

This study is unique in exploring diagnostic
TPPs in the cancer field, where they have

not yet (to the best of our knowledge) been
used to signal demand for innovation. It
considers a novel approach to help align
supply and demand. It is a robust and

timely analysis combining different research
methods, including harnessing the expertise

of numerous individuals across diverse
stakeholder communities. It will interest various
organisations and individuals who have a
stake in improved cancer diagnosis and better
patient outcomes.

This work has focused on advancing
knowledge on the potential of diagnostic

TPPs for cancer to serve as demand-
signalling documents to innovators and
inform future innovation efforts. The insights
gained through the generous sharing of
perspectives, expertise and experiences by
the 103 individuals who contributed to the
project and from the literature consulted have
surfaced multifaceted considerations related
to the important features to consider in efforts
to develop diagnostic TPPs. The research has
also contributed to practical and actionable
insights on the best approaches and methods
to employ in future stakeholder-inclusive TPP
development.

Regarding a novel test’s features, our research
flags the importance of a balanced approach
that considers the diversity of influences on
developing successful innovations and their
adoption while also highlighting the need

to prioritise which features (within different
categories) are core to a TPP's and any
resulting test’s value proposition. The economic
modelling tool we developed is intended

to help those developing TPPs arrive at
specifications that can optimise a novel test's
value.

The insights gained also reveal the importance
of TPP development processes’ adaptivity to
specific contexts. To this effect, the research
team established a guide detailing an
overarching approach to diagnostic TPP
development and presenting a range of

possible activities and methods that can help
support the process (see Figure 5 below for

a summary, reflecting the different phases
described in Sections 4.6-4.9).

This project’s findings also bring inclusiveness,
rigour and feasibility concerns to the
forefront, as reflected in our recommended
TPP development principles, process, and
associated advice. Our research highlights
the importance of ensuring feasible and
accessible ways to mobilise expertise and
experience across diverse communities in
academiq, research, healthcare, laboratories,
industry, regulation, health technology, health
economics, policymaking (including experts
who understand the payer perspective),
patients and the public. The TPP development
process must pursue rigour within pragmatic
considerations, clarifying where there

is flexibility in approaches that do not
compromise rigour but ensure a realistic
process and where such compromises are
impossible. Engaging all desired stakeholders
can be challenging due to practical issues and
perceived risks (e.g. perceptions that engaging
in a TPP process commits them to decisions
outside that process).

Our research acknowledges that a TPP

cannot achieve everything in efforts to align
the development and supply of innovative
diagnostics with demand and willingness to
pay. As specification documents, TPPs are

only a resource — albeit an important one - in
wider health-system innovation efforts in the
cancer space. Therefore, those embarking on
developing diagnostic TPPs for cancer need

to consider how to maximise the traction and
impact of any TPP to be developed, including
considering how the TPP complements and
aligns with broader health system efforts

to improve early cancer detection and
diagnosis. An example is how a TPP will relate
to NHS cancer innovation programmes and
funding streams (e.g. the NHS England cancer
innovation programme and SBRI Healthcare
funding calls for cancer diagnostic innovation),
the work of cancer alliances and Academic
Health Science Networks (AHSNs), the research
conducted in cancer research institutes across
the country, public and not for profit research
funding programmes including CRUK's wider
strategy and manifesto, and MHRA and NICE
refinements in regulation and HTA assessment
over time.
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Finally, this report has highlighted that
innovators often see global markets as an
incentive; therefore, TPPs focused entirely
on a UK market may risk limited traction. If a
TPP primarily focuses on a UK market, those
developing it should still consider how key
international differences may affect how far
the feature specifications ‘hold up’ against
specificities within international care pathways,
payer/markets, and regulatory and HTA
requirements.

5.2. Limitations

Despite this research’s significant strengths, it
is important to consider the following caveats
when interpreting the findings.

First, the desk research builds on insights from
diagnostic-test applications other than cancer,
given that (to the best of our knowledge and
as indicated via consultation) there are no
publicly available, demand-signalling TPPs for
cancer applications. Stakeholder consultation
confirmed that many features considered
within infectious disease applications (where
diagnostic TPPs have primarily been used)
would also be relevant for cancer. That said,
there are likely to be some additional features
that need consideration in a cancer-use
context, especially given that many (although
not all) TPPs in other areas have referred to

in vitro diagnostics and that other types of
tests (including multi-component platforms,
imaging tests and Artificial Intelligence [Al]
and digital-technology-informed diagnostics)
have a role to play in cancer. As far as possible
within this work’s scope, we sought to explore
the unique considerations involved, which we
share in Annex G as a foundation for future
work in this area.

Second, this work aimed to develop a ‘tumour-
site agnostic’ guide focused primarily on
considerations and options for developing

a diagnostic TPP for cancer. While this is
important in advancing and informing future
bespoke efforts, future initiatives to develop
bespoke TPPs for specific cancer sites, test
types and use cases will likely reveal additional
pertinent considerations, building on and
evolving this work’s insights.

Third, while we engaged with a diverse range
of stakeholders through the project, future

efforts to develop bespoke diagnostic TPPs will
benefit from involving additional expertise on
specific cancers and test types. For example,
although we gained insights from individuals
experienced in payment/procurement realities
in the NHS, including via roles in policymaking
bodies and regional health networks such as
cancer alliances, we did not hold separate
consultations with diverse payers such as
trust-level (i.e. a unit within the NHS that
serves a particular geographical area or has

a specialised function like an ambulance
service)® financial directors or integrated care
system budget holders, due to resource and
time limitations associated with our work'’s
scope.

Related to this, our work focused on
applicability in the UK context. As innovation
incentives span geographical boundaries,
we cannot claim to have developed a guide
that reflects all potentially relevant influences
on TPP development aimed at signalling the
demand for tests relevant to markets outside
the UK.

Finally, this work is based on a combination of
desk research and stakeholder consultation.
Given the project’s scope, the desk research
was exploratory but targeted. It covered a
combination of research on diagnostic TPPs
and analysis of a sample of diverse TPPs.
Coupled with the breadth and depth of our
stakeholder consultation, we are confident
we have arrived at robust, well-rounded and
unique insights. However, we cannot claim to
have analysed all documented evidence on
the topic.

Despite these limitations, we hope that the
balance of breadth and depth of issues
explored in this research provides a helpful
resource and a practical guide for decision-
makers and broader stakeholders who may
be involved in leading future TPP development
efforts.

5.3. Towards a future
research agenda

Future TPP development efforts will no doubt
have value in refining the insights developed
through this work and help continue building
a body of evidence on the nature of TPPs best
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Figure 5. An overview of activities integral to TPP development

A. Establish governance arrangements: leadership roles; terms and conditions;
decision-making approach; purpose and nature of core working group

B. Create core working group: terms of reference; member roles and
responsibilities; how group will make decisions; meeting and reporting
arrangements

C. Decide on overall approach/action plan for TPP development: establishing
desired outputs; outlining stakeholder engagement approach; anticipated
timeline and resources

ml_

A. Conduct a diagnostic A. Create a table of features and
landscape review: analysis specifications for them: first draft
of diagnostic test databases; and subsequent iterations developed
horizon scanning through stakeholder consultation

B. Perform a needs B. Provide supportive contextualising
assessment to help specify information to draft TPP table: why
the scope of a TPP and the — TPP was developed and how, target SN
key features that will drive audience, explain features; limitations,
the value proposition: core transparency on final decisions made

working group discussion;
literature review; scoping

interviews or workshops; consensus
early economic modelling;

consulting prior HTA A. Establish consensus thresholds: core
assessments working group discussion

C. Detail the organisations B. Explore consensus and ensure
and individuals to engage __ transparency on levels of agreement/ </
in TPP development: create disagreement on TPP features:
database of organisations stakeholder consultation through
and individuals to consult in Delphi surveys, consensus exploration
diverse stakeholder groups interviews or workshops, or written

Potential break point to process OIS G Elreis

if scoping negates need for C. Finalise the TPP: core working group
and/or feasibility of developing discussion, final targeted
a TPP expert consultation to try resolve

remaining areas of uncertainty,
final TPP reporting
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suited to UK cancer diagnostic development
efforts. Important considerations for a future

research agenda identified through the
research for this project include:

Which TPP use cases to prioritise: We
highlighted a series of criteria to consider
when prioritising where TPPs for cancer
might add the most value and which

use cases to develop cancer diagnostic
TPPs for. There is a need to build on

these insights and consider the types of
prioritisation processes and methods to
adopt in decision-making, perhaps in
consideration of established principles
and practices, such as those of the James
Lind Alliance Priority Setting Partnerships®’
that inform research prioritisation,

and adapting the principles to a TPP
prioritisation context. Other methodologies,
such as multicriteria decision-making and
consensus exploration, can also help inform
prioritisation.

Clarifying the terminology used to describe
diagnostic features: We identified a need to
develop the terminology used to describe
different diagnostic test features relevant

to TPPs to achieve greater consistency

and harmonisation across diverse efforts
and to prevent inconsistent interpretation.
This process can also help reflect on the
robustness of different types of features
that can speak to similar characteristics
(e.g. analytical sensitivity versus positive
predictive value).

The role of EEE in TPP development:

Future work should focus on applying the
framework to a real TPP. It would be helpful
to test how useful, understandable and
usable the tool is to different stakeholder
groups. We anticipate that its application in
practice will require the input of individuals
with health economic expertise, as we
recognise that each value proposition will
be unique and may require an adapted set
of considerations for the early modelling
exercise. Furthermore, the tool has been
developed with a UK NHS focus in mind,
using NICE decision-making criteria.

While we explain the guiding principles,
consideration of and adaptation to other
local country contexts will be necessary for
TPP development for other countries; this

is an important avenue for future research,
given the international remit of diagnostic

developers.

Advancing understandings of features
relevant for diverse diagnostic technology
types: Future research is also needed to
advance insights on the feature types that
may be relevant across a broad range of
tests. As discussed earlier in the report,
most insights into TPP features come from
the in-vitro diagnostics space. With science
and technology advances unfolding
rapidly, further work is needed on additional
features specific to multianalyte platforms,
imaging, multicomponent tests, and
digitally enabled diagnosis.

Research on relevant but less-studied
features to specify in a TPP: Further research
is also needed to consider how features
that have been comparatively neglected

in past TPP efforts can best feed into future
initiatives to develop diagnostic TPPs for
cancer and beyond. Examples include
considerations about how a test might

fit with other tests in a care pathway;
conditions in real-world rather than lab
settings that can affect performance;
appropriate proxy measures for clinical
utility; explicit attention to features

that matter for patient acceptability,
accessibility and experience, including in
terms of how the test needs to perform to
mitigate inequalities; and considerations of
routes to market and cost-effectiveness as
opposed to only price.

Understanding evidence needs to
ensure confident and robust feature
specifications in an evolving regulatory
landscape: In the UK (and Europe), the
primary regulatory route for diagnostics
operates through standardisation and
conformity assessment, with differential
requirements according to the risk category
of the medical device in question.®®%° This
can impact the evidence required on test
performance (and by Whomcg and affect
product development choices, such as
limiting device functionality to remain in a
lower-risk category or otherwise reducing
potential evidence requirements. Keeping
informed about the evolving regulatory
landscape will matter for future TPP
development efforts, and research has

a role in generating evidence related to
appropriate regulation.
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« Evolving insights on optimal governance
and management of TPP development
efforts: Our research has identified limited
evidence on the governance of TPP
development, and further work is needed
to understand the benefits and limitations
of different governance and management
model choices (e.g. in terms of the nature
of hosting institutions, the sizes of core
working groups, and financial governance
for potentially ceasing TPP development if
scoping reveals an absence of need).

5.4. In conclusion

The ultimate aim of any TPP is to develop better
diagnostic tests that reach the health service
and benefit patients by enabling earlier and/
or better diagnosis and improving chances

of timely treatment and improved patient
outcomes. The ultimate end goal must be
kept in mind from the outset of any decision to
embark on a TPP effort. Stakeholders deciding
on whether to develop a TPP and which TPPs
to prioritise must go beyond clinical-need
considerations for a novel test TPP to address
the viability of demand and willingness to

pay. Key decision-makers in a health system
must be engaged in early discussions to help
prioritise which TPPs should be developed,
given policy and NHS priorities in the cancer
diagnosis space and funding programmes for
purchasing tests. This also calls for evaluating
and learning from TPP development efforts

to help understand what works, why and how
across diverse diagnostic contexts.

This project addresses the scarcity of evidence
on tools that can help inform the development
of fit-for-purpose, innovative cancer tests. Our
guide is intended to inform future practical
efforts to develop bespoke diagnostic TPPs for
specific cancer sites, diagnostic test types, use
cases and settings. In doing so, we hope to
support broader health system efforts focused
on early and improved cancer detection

and diagnosis, ultimately improving patient
prognosis and outcomes.

Although the core focus of our work was on
cancer, many of the insights gained, especially
those related to developing a robust TPP and
the possible approaches and methods, may
apply to other clinical areas and contexts. We
hope this report is useful for both the cancer
community and wider diagnostics stakeholders
across diverse clinical areas.
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