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Corrigendum

Please note that a sentence on page 126 has been corrected since the original publication.
For reference and convenience, the original and corrected sentence follows:

Original

SACT represents a national, inclusive dataset containing data from over 600,000 English
patients, which allows patient-level linkage to other PHE-held datasets.

Corrected

SACT represents a national, inclusive dataset containing data from over 600,000 patients
treated in England (at time of publication), which allows patient-level linkage to other PHE-
held datasets.
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Foreword

Cancer Research UK’s ambition is for three in four patients to survive their cancer for 10 years
or more by 2034. This will require diagnosing more cancers earlier, when treatment is more
likely to be successful. But even for cancers diagnosed at the same disease stage, UK cancer
patients’ survival still lags behind comparable countries internationally. This suggests more
could also be done to ensure every patient is receiving the best evidence-based treatment.

Cancer medicines are a crucial part of many patients’ treatment and care, and access to these
drugs is a hugely emotive issue for people affected by cancer and the wider public. Recent
years have seen real improvements in UK patients’ access to newly-launched cancer drugs. As
this report sets out, exploring more flexible ways to pay for some cancer medicines, such as
outcome-based payment (OBP), holds exciting potential to keep improving access to drugs by
linking a drug’s price to the outcomes it delivers for patients in the NHS.

Both the October 2016 Accelerated Access Review and the August 2017 Life Sciences
Industrial Strategy called on Government and the NHS to implement flexible pricing models to
support quicker adoption of innovations. And the new Voluntary Scheme for Branded
Medicines Pricing and Access — an agreement between the Government and pharmaceutical
companies which came into effect at the start of 2019 — committed to increasing commercial
flexibilities for companies whose products offer significant value for the NHS.

The increasing number of cancer patients, and the intensity of care they receive, means
resources must be spent on interventions that genuinely improve patient outcomes and
experience. And our understanding of cancer as a disease is constantly evolving, leading to
newer, more personalised treatments such as precision medicines and immunotherapies, but
also adding complexity and cost. We know that cancers change over time and can become
less responsive to individual medicines, and for many cancer types there are multiple drugs
now available at different points in the patient pathway.

We believe OBP provides an important extra option which can be used when the NHS and a
company cannot quickly agree a single, fixed price for a new cancer drug, and prolonged
negotiations risk delaying or even limiting patient access. There are several trends which will
make an OBP approach valuable and, importantly, realistic in the near future:

1. An increasing recognition that evidence of a drug’s effectiveness from clinical trials —
while essential to prove a drug’s safety and efficacy — may not always reflect a medicine’s
benefits to patients in a routine clinical setting. This may lead to a greater emphasis on
using real-world data of patients’ treatment outcomes to agree a price that better
reflects the drug’s true benefit to NHS patients.

2. Many drugs are now being considered for use in the NHS with less mature clinical trials
data on their effectiveness than in the past. Innovations should reach patients quickly,
but this increases uncertainty about the drug’s appropriate price. Complementing clinical
trials data with real-world evidence could help maintain quicker patient access while still
capturing the drug’s long-term benefits, to help judge its value to patients. The data
environment in cancer is more advanced than in many other disease areas, making it
easier to achieve this.

Making Outcome-Based Payment a Reality in the NHS 8



3. Many of the latest cancer drugs are more complex and expensive than past medicines.
This creates greater financial risk to both the NHS and manufacturers from agreeing a
price which does not reflect the drug’s true value, making negotiations to agree a single
fixed price more difficult.

Implementing OBP requires understanding the treatment outcomes that matter most to
patients, including factors beyond purely physical health outcomes. This research captures a
range of these factors in the outcomes “flower” developed in our research, and which is
shown throughout this report. Although what matters to patients will differ across a range of
characteristics, people affected by cancer we surveyed identified a common core of priority
outcomes to form the basis for an outcome-based programme.

The gain for patients from this new way of paying for cancer drugs is potentially twofold:
faster access to innovative drugs where current pricing mechanisms are insufficient; and a
greater focus on building NHS structures and services around accurate and explicit measures
of the value that they receive from their treatment. Both of these factors should ultimately
help to drive improvements in patient outcomes.

In Greater Manchester specifically, cancer incidence rates have historically been above the
national average. But the devolution agreement, signed in 2014, provides an opportunity for
innovations to be trialled locally, and for the region’s health and social care institutions to
work together more closely. All of this makes Greater Manchester a fantastic test bed for the
kind of emerging, challenging thinking which will be required to design an OBP system for
cancer medicines, which could then be feasibly tested in practice.

OBP schemes have existed in the NHS previously, but they have not been used systematically,
in part due to a lack of consensus between all the relevant parties. We're pleased to have
brought together a range of stakeholders — including government, NHS England, arm’s-length
bodies, the pharmaceutical industry, and crucially people affected by cancer — to develop a
shared vision on this topic for the first time.

This report is the culmination of the first phase of our research in this area. We look forward
to continuing to work with our partners to identify and overcome the barriers to
implementing OBP within the NHS in England in the next stage of our research.

Emma Greenwood
Director of Policy and Public Affairs, Cancer Research UK

Richard Preece
Executive Lead for Quality, Greater Manchester Health and Social Care Partnership

Mike Thorpe
Patient Representative with Greater Manchester Cancer & Cancer Research UK
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Executive Summary

Cancer Drugs Access and Pricing in the UK

More than 360,000 people are diagnosed with cancer in the UK every year, and it’s estimated
that the UK spends around £2 billion each year on cancer medicines. In England, around 28%
of all patients receive cancer drugs as part of their primary treatment, and this proportion is
significantly higher for those diagnosed with advanced disease. In order to ensure the best
quality care for these patients, it is vital they are able to access the most innovative and
effective medicines for their condition.

After their safety and efficacy are proven in clinical trials, all new cancer drugs are reviewed
through a process called health technology assessment (HTA), led by the National Institute for
Health and Care Excellence (NICE) or the Scottish Medicines Consortium (SMC), to judge if the
drug is value for money. If the medicine is not cost effective at the price initially proposed by
the manufacturer, they can negotiate a different pricing arrangement. Many negotiations
currently conclude with a simple percentage discount on the medicine’s price.

Moves to bring new medicines to patients as early as possible are positive. However, this can
contribute to uncertainty about the benefits the medicine offers to patients compared to
existing treatment options, as the full evidence is still emerging. A drug’s benefit may also
differ in real-world healthcare practice to what was found in clinical trials. This therefore
introduces uncertainty about what the NHS should pay.

Together with the increasing cost and complexity of new medicines, this may make it harder
for the NHS and manufacturers to agree a single price for a medicine, potentially resulting in
delays in patient access. More flexible ways for the NHS to pay for medicines could, in part,
provide a solution.

Figure E1: Rationale for flexible pricing
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These factors combine to make it harder for the NHS and companies
to agree a price for a new drug, potentially delaying patient access

Cancer Research UK and Greater Manchester Health and Social Care Partnership (GMHSCP)
commissioned the Office of Health Economics and RAND Europe, in collaboration with
Professor Richard Sullivan of King’s College London, to explore the feasibility of introducing
one type of flexible payment mechanism — outcome-based payment (OBP) — for cancer
medicines into the NHS in England. This model links the price the NHS pays for a medicine to
the outcomes it achieves in practice for NHS patients.
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OBP could help to accelerate patient access to some new medicines and ensure close
monitoring of real-world patient benefit. It can also promote value for money in NHS
spending and support innovation emerging from manufacturers. This is especially valuable
against the backdrop of rising overall NHS spending on medicines, and of the uncertainty
created by the UK’s imminent withdrawal from the European Union.

The research focused on establishing the treatment outcomes people affected by cancer
consider most important, to inform an OBP approach. It included literature reviews,
interviews with stakeholders, focus groups and a survey of cancer patients and carers.

Based on our findings and analysis we make several recommendations for taking forward OBP
for cancer medicines both within Greater Manchester (with its devolved responsibility for
NHS and social care) and at a national level. We have focused on specific arrangements in the
NHS in England, including the national cancer data infrastructure, which represents a key
foundation for any OBP scheme. However, our findings and conclusions remain relevant to
decision-makers in the other UK nations and health care systems internationally.

Defining Outcome-Based Payment

Outcome-based payment (OBP) schemes are commercial arrangements where a medicine’s
price is linked to the outcomes achieved for patients receiving the medicine in real-world
clinical practice. Medicines that perform as expected and deliver pre-agreed outcomes are
reimbursed at the pre-agreed price, while medicines that do not deliver on these outcomes
are reimbursed at a lower price or not at all.

This definition encompasses a range of different possible models identified in our literature
review, listed in Table E1, which vary in characteristics including how financial risk is shared
between the company and the payer (i.e. the NHS in the UK context), and whether the link is
dependent on population-level or individual patient outcomes.

Table E1: OBP scheme categories and definitions

Scheme category Definition

Cost sharing Price reduction for initial treatment cycles until it is clear
arrangements whether a patient is responding to the medicine.
Payment-by-results Manufacturers reimburse the payer in full in instances where

the patient does not respond to the treatment.

Risk sharing Manufacturers reimburse a proportion of the cost of the
medicine for non-responders.

Outcomes guarantees / | Manufacturer provides rebates, refunds or price adjustments if
pay-for-performance the medicine fails to meet pre-agreed outcome targets at the
individual patient level.

Coverage with evidence | Access to a drug is initially provided on the condition that
development further population-level evidence is gathered. Based on this
further evidence the payer then makes a decision whether to
continue funding the treatment or not.

Conditional treatment | Payment for the continued use of a given drug is based on
continuation intermediate endpoints at the individual patient level.

Making Outcome-Based Payment a Reality in the NHS 11



OBP schemes are already in use in the UK, for cancer and non-cancer medicines. For example,
in November 2017, NHS England announced it had agreed “pay by cure” deals for medicines
to treat Hepatitis C and Multiple Sclerosis, which it badged as the latest in “a series of
outcome-based payment arrangements”. There are also numerous examples of OBP schemes
being used globally in countries including Australia, Italy and the Netherlands. These
examples suggest that wider implementation of OBP for cancer medicines in the NHS is
possible.

It is worth noting the reformed Cancer Drugs Fund (CDF), allowing NICE to conditionally
approve cancer medicines and collect real-world evidence of their benefits (for use alongside
clinical trials data in a later HTA reassessment), is effectively a type of OBP scheme, a form of
“coverage with evidence development”. Over 7,500 patients received “managed access”
drugs in this way between July 2016 and September 2018, demonstrating the value of this
flexibility.

Scope of Outcome-Based Payment Use

Our research also identified challenges to successfully designing and implementing OBP
schemes. These included the timeliness and quality of the real-world data collected; concerns
around administrative complexity; and ensuring there is consensus from both payers and
manufacturers on the outcomes which will be used to determine price.

However, there was consensus among stakeholders we interviewed that these challenges
could be overcome if all parties have the will to do so, and there is a clear benefit to patients,
the NHS and industry. This suggests that while OBP may be unnecessarily complex for many
medicines, it can play a role in facilitating patient access where a simple fixed price cannot be
negotiated in good time — for example where there is uncertainty about a drug’s effectiveness
based on clinical trials data, but the drug is felt to offer a reasonable prospect of significant
clinical benefit in practice in the NHS.

Figure E2: Characteristics of medicines suitable for OBP
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In the interests of transparency, and to help ensure and monitor good practice in the design
of OBP schemes, a basic level of information about any schemes agreed between the NHS and
manufacturers should be made public. This does not need to include commercially sensitive
information but should indicate which outcomes are measured, the source of the data for the
outcome metrics being used and how those outcomes are linked to price. This would help
avoid unnecessary duplication of effort in the design of OBP schemes and inform
conversations about the scale of the challenges in implementing OBP in the NHS.
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Recommendation: GMHSCP, Government, NHS England, the pharmaceutical industry, NICE
and all other relevant stakeholders should continue to explore the use of OBP schemes, with
the aim of facilitating patient access to cancer medicines in cases where a simple discount on
the medicine’s list price cannot be agreed on a timely basis. Conversations should be taken
forward on a joint basis, through forums and initiatives such as the Accelerated Access
Collaborative.

Recommendation: GMHSCP, Cancer Research UK, NHS England, NICE and the pharmaceutical
industry should work together to horizon scan medicines nearing regulatory submission which
might be suitable for an OBP scheme. We believe such medicines would have the following
characteristics:

e Potentially large benefit to patients receiving the medicine

e Small to moderately-sized patient populations

e Immature clinical trials data

e Adisease profile where improvements in outcomes measurable in the short-term
(including overall survival and non-progression/relapse) are particularly valuable.

Recommendation: NHS England or NICE should publish information on how outcomes are
measured and linked to price in any OBP schemes for medicines in operation in the NHS. This
should stop short of publishing commercially sensitive financial information.

Which Outcomes Should Be Measured?

The use of OBP schemes could formalise the use of a broader range of outcomes than is
currently systematically captured in the HTA process. It would also allow a medicine’s price to
be varied in the light of real-world evidence of its effectiveness in routine NHS use. Taken
together, these factors could mean this price more closely aligns with the true value of that
medicine to patients in an NHS setting (beyond clinical trials). Our research established the
full scope of outcomes to be considered, as set out in Figure E3 below.

Through further engagement with patients and carers, a set of four outcomes (survival;
disease progression, relapse or recurrence; long-term side effects; and return to normal
activities) was identified as of greatest importance. We therefore recommend these four
outcomes should form the “core” of any future OBP schemes negotiated by NHS England and
pharmaceutical companies for cancer medicines, as set out in Figure E4 below.

NICE’s HTA processes refer to all of these types of outcomes when deciding whether a new
medicine should be reimbursed by the NHS, and the four outcomes listed will all affect
whether NICE judges a medicine to be cost-effective. However, data on some of these
outcomes would not currently be routinely captured in NHS clinical practice, particularly
“long-term side effects” and “return to normal activities”.

Our research has highlighted the importance of formally and explicitly using these outcomes
when designing an OBP scheme for cancer medicines. Recognising these outcomes in future
OBP schemes would ensure that real-world evidence of a drug’s impact on these outcomes
could be collected and used to align its price with the value it delivers to patients in the NHS,
based on the outcomes that matter most to patients.

Making Outcome-Based Payment a Reality in the NHS 13



Figure E3: Outcomes “flower”
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Figure E4: Outcomes framework
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*The treatment outcomes identified as the most important to people affected by
cancer in our survey. We recommend the price the NHS pays for a drug under any
future OBP scheme should be linked to NHS patient outcomes in these four areas.
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Given a chosen set of outcome measures for a specific OBP scheme, there remains a need to
understand the relative weights to be attached to those measures, and how the resulting
composite measure of outcomes is linked to the price paid for the medicine. Options for
achieving this should be explored in future research.

Recommendation: As part of any future OBP schemes negotiated between NHS purchasers of
cancer medicines and manufacturers, specific metrics should be included to measure the
drug’s effects on patients in the NHS, on the following four types of outcomes as standard:

e Survival

e Disease progression, relapse or recurrence
e Long-term side effects

e Return to normal activities

Recommendation: Future research into the use of OBP in the NHS should investigate the
relative weights which should be attached to measures of the four “standard” outcomes (and
potentially others) we wish to see included in future OBP schemes. This should include seeking
the views of patients and other key stakeholders. This research should also clarify options for
linking outcomes to a drug’s price in practice.

Real-World Data Infrastructure

Real-world outcomes can be linked to price in a number of different ways, though our
research has found that “binary” or “stepped” options (with a limited number of possible
price points) are preferable to “continuous” schemes in order to minimise complexity.
However, high-quality data on a drug’s real-world benefits is needed to establish this link in
the first place — although OBP schemes can also include the collection of additional trial data
as well.

The cancer data infrastructure in England is already able to capture some of the “core”
outcomes outlined above, including patient survival. However, these data are not always
high-quality or complete. There also remains a need to explore to what extent data on other
outcomes of importance (including long-term side effects and return to normal activities) are
collected, where they are captured if so, and whether it is possible to link these with data on
other outcomes in the way that would be required to operate an OBP scheme.

Determining how each outcome is measured for any given OBP scheme will need to consider
the practicalities of data collection in the NHS with the current data infrastructure, and the
need to avoid excessive administrative burden. A strong message from stakeholders
interviewed is that, to succeed, OBP schemes need to be simple to operate.

Recommendation: Future research into the use of OBP in the NHS should investigate with NHS
staff the practicalities of collecting data for an OBP scheme, based on exemplar medicines and
for measures of the four outcome types listed earlier.

Recommendation: As part of future research into the use of OBP in the NHS, a mapping
exercise should be undertaken to ascertain the appropriate data sources, and identify “gaps”
in the capacity to collect data on the “standard” outcomes specified above. This review should
involve NHS Trusts providing cancer care, Public Health England, NHS England and the
pharmaceutical industry.
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Recommendation: NHS England and Public Health England should ensure resource is available
within PHE to monitor and analyse in a timely manner the data submitted to SACT as part of
any future OBP schemes adopted in the NHS nationally; and should explore the feasibility of
using SACT or another consolidated database to capture all four “standard” outcomes, in
order to facilitate their inclusion in future OBP schemes.
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1 Introduction

1.1 Translating medical advances into patient access

More than 360,000 people in the United Kingdom (UK) are diagnosed with cancer each year.!
Of these, around 28% receive cancer drugs as part of their primary treatment (estimates from
England), though this proportion is significantly higher for those diagnosed when their disease
is more advanced.? In order to ensure the best quality care for these patients, it is vital they
are able to access the most innovative and effective medicines for their condition.

It is estimated the UK spends around £2 billion each year on cancer medicines,® and growth in
oncology medicines spending globally is expected to increase on average by 10-13% over the
next five years.* Much of the recent and anticipated future growth in spending can be
attributed to advances in the development of cancer medicines: in 2005 there were 399
cancer drugs in development in the US (in clinical trials or awaiting review by the Food and
Drug Administration (FDA)), while today there are an estimated 1,120.°> Many of these new
medicines are more effective, but also significantly more expensive, than medicines used in
the past.

Translating this scientific progress into routine access to innovations for cancer patients
remains a challenge globally. Of the 55 oncology drugs launched between 2012 and 2016 only
patients in the US, Germany and the UK have access to more than 40 of these medicines.

1.2 Challenges to patient access

Whether a medicine is efficacious and safe, and hence can be licensed for use in the UK, is
determined by one of two bodies: the European Medicines Agency (EMA) on a Europe-wide
basis, or the Medicines and Healthcare products Regulatory Agency (MHRA) for the UK alone.

Many new treatments are being approved by regulatory agencies (including the EMA) with
increasingly immature or incomplete data. Approval based on immature or incomplete data
can be a particular issue in cases where the patient group is small, or where outcomes only
become clear in the long-term, beyond the timescale of a clinical trial. The result is then
uncertainty about the extent of a medicine’s effectiveness.

This poses a challenge to patient access, since in many countries there is an additional step
before a licenced cancer drug (one that has regulatory approval) can be made available to
patients (either reimbursed publicly or via an insurance scheme). Its comparative clinical
effectiveness and — in many tax-funded health care systems, including the UK — its cost
effectiveness must be evaluated, via a process called health technology assessment (HTA).

In the UK, before a patient has access to a cancer medicine on the National Health Service
(NHS), the drug’s clinical and cost effectiveness must be assessed by the National Institute for
Health and Care Excellence (NICE) in England (whose decisions are usually also applied in
Wales and Northern Ireland), and by the Scottish Medicines Consortium (SMC) in Scotland./
This step helps to ensure that the NHS is spending its limited resources on interventions
which offer the greatest benefit for their cost.

 Note that the Early Access to Medicines Scheme is an exception to this, see the following Chapter for details.
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The clinical and cost effectiveness of new drugs is normally evaluated by NICE and the SMC
with data from clinical trials. Such trials are vital for establishing the safety and efficacy of
treatments (thereby informing regulatory approval). Clinical trials data are also used to inform
any price negotiations between the drug manufacturer and the NHS.

While the evidence of a drug’s clinical benefit from trials is crucial for establishing safety and
efficacy, trial evidence often fails to reflect the outcomes that will be achieved when used in a
real-world setting, as the trial patients and setting often don’t reflect routine clinical practice
or the mix of patients who are treated. For example, in real-world practice some patients will
have comorbidities along with their cancer, but patients in the clinical trials will have been
selected to be without such comorbidities.® This creates further uncertainty about the cost
effectiveness of the new medicines. Together with the uncertainty arising from immaturities
or gaps in the clinical trial data, this may lead to delay in patients being given access to them.

1.3 Overcoming the challenge

In light of these challenges, and in the context of the continuing financial pressures on the
NHS, it is increasingly important that alternative approaches to improving access are
explored. A number of policies have been implemented in the UK to help ensure an
appropriate balance between speed of patient access to new medicines and evidence of their
effectiveness, including in England reforms to the Cancer Drugs Fund (CDF).

The Accelerated Access Review (AAR) made a number of recommendations to government in
2016 to improve patient access to new technologies,” many of which were then also
advocated by the 2017 Life Sciences Industrial Strategy (LSIS).2 Specifically, the LSIS supported
the proposal from the AAR that NHS England should adopt more flexible pricing mechanisms
to assist the reimbursement of products (including medicines) under early access schemes.

Flexible pricing schemes, supported with real-world evidence of the benefits of these
technologies, offer a potentially effective response to the challenges of access to medicines
outlined above. They give the NHS the option of the price it pays for a medicine being
adjusted in the light of experience, removing some of the risk of overpaying for products
which do not deliver the expected benefits in practice.

Flexible pricing schemes already exist to some degree in the NHS. We wish to build on existing
practice and understand whether flexible pricing is appropriate for, and could improve
patient access to, at least some of the cancer drugs currently in development or seeking
regulatory approval, and what principles should underlie such arrangements if so.

1.4 Aims and scope

Cancer Research UK and Greater Manchester Health and Social Care Partnership (GMHSCP)
wish to explore the possibility of developing a new model of paying for some cancer drugs
within the NHS, both in Greater Manchester and more widely, explicitly on the basis of the
outcomes they achieve. Such an approach is called outcome-based payment (OBP), and is an
example of flexible pricing. It is described in detail in Section 3, but in summary OBP aligns a
medicine’s cost to the NHS (and the reimbursement to its manufacturer) with the benefits it
delivers for patients in the real world.
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As the first phase of this work, this study has been undertaken to:

1. Produce a body of evidence that can underpin criteria to evaluate the real-world
benefit of a new cancer drug, taking particular account of the views of patients.

2. Define these criteria, which will provide a benchmark for future OBP schemes for
cancer drugs with cancer-specific measures.

3. Produce pragmatic evidence that is transferable to a clinical setting in the NHS in

England, and can be used to improve patient outcomes and drive value for the
health service — taking into consideration the existing capabilities in NHS and UK
datasets, as well as the potential for future indicators to be developed.

To meet these objectives, the team first reviewed the published literature on OBP schemes
for medicines in use around the world, and the range of outcome measures for cancer
medicines. Given that information, stakeholders (13 in all) including clinicians, industry, NHS
commissioners of cancer services and international academic experts were then interviewed
for their insights.

To obtain the views of patients and carers on the treatment outcomes they prioritised, two

focus groups and then a survey were conducted. In parallel a brief review of data collected by

the NHS on cancer outcomes was also undertaken. Box 1 describes the overall methodology
more fully and the Appendices set out the details of each element of the research.

Although this report’s recommendations are focused on England only, the research findings
presented in this report have potential applicability internationally as well as in all four
nations of the UK. The international review of research and practice on OBP and the
development of an outcomes framework, are steps towards implementing OBP and
improving patients’ access to new cancer medicines.

Box 1 — Methodology

The findings in this report are based on both qualitative and quantitative analysis, using a
combination of literature reviews, interviews with key stakeholders and experts in the field,
and engagement with patients through focus groups and a patient-focused survey. Ethical
approval for the primary data collection with stakeholders and patients was provided by
King’s College London.

Literature reviews were undertaken to systematically identify two sets of literature:

e Existing studies of, and descriptions of, schemes to link the outcomes achieved by use
of new medicines with the price or reimbursement of that medicine paid by health care
payers. Note this was not restricted to just schemes for cancer drugs. Appendix 1
provides further details of the methods and accompanying results.

e Cancer treatment outcome measures, including clinical outcomes, patient reported
outcomes and patient experience measures that might be practical to collect in the
context of the NHS in England (see Appendix 2).

The information extracted from the two literature reviews provided information for the
design of 13 semi-structured qualitative interviews with clinicians; commissioners of
cancer services; and pharmaceutical industry and academic experts in the field of OBP
schemes. These interviews allowed us to test the implications of the findings from the
literature review with a range of relevant stakeholder groups — with the exception of
patients and their carers, whose views we sought instead via focus groups and a survey.
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The interviews probed the practicality of options for measuring cancer medicines’
outcomes and collecting the corresponding data (or repurposing existing data collections);
and on how to link the measured outcomes to the price paid by the NHS for the medicines
used. See Appendix 3 for further details of the methods and accompanying themes
identified in the analysis of the interviews.

Focus groups with patients were held to gain an understanding of their views on treatment
outcomes and their views on patient experience. The first focus group (with five cancer
patients) evaluated the comprehensiveness of an outcomes framework derived from the
literature review. A second focus group (with four cancer patients) used a method of card
sorting to collapse the outcomes into more defined categories and identify a hierarchy of
importance, producing a refined short list that was then included in a survey. See Appendix
4 for further details of the methods and accompanying results of the focus groups.

A survey which was targeted at both cancer patients and carers elicited rankings of ten
types of outcomes from the use of cancer medicines. The online survey was completed by
164 respondents and the importance of each outcome was analysed according to the
respondent’s cancer experience and personal characteristics (see Appendix 5).

Finally, a brief review of the data held by the NHS on cancer outcomes was undertaken
(see Appendix 6).

Taking into account all of the evidence collected, we then make eight recommendations for
actions to enable OBP to be realised within the NHS, both in Greater Manchester and
England more widely.

The project was overseen by a Steering Group including individuals from Cancer Research
UK, GMHSCP, NHS England, the Department of Health and Social Care (DHSC), the National
Institute of Health and Care Excellence (NICE), Public Health England (PHE), the
pharmaceutical industry and patient representatives. Individuals’ participation in the
Steering Group was as subject experts rather than representatives of their respective
organisations. See Appendix 7 for acknowledgements.

Making Outcome-Based Payment a Reality in the NHS

22



2 Current Funding Landscape

2.1 Drug Approval and the Role of Patient Outcomes in
Reimbursement Decisions

The European Medicines Agency (EMA) is responsible for providing regulatory approval of
new drugs (and new indications for existing drugs) in the European Union.i The EMA
evaluates safety, quality and efficacy (that is, whether a drug works). Once a drug is licensed,
a doctor in the UK can legally prescribe it, but wider availability on the NHS is only possible
with approval from an HTA organisation (NICE and the SMC). NICE and the SMC evaluate
whether it is better than current alternative treatments (comparative effectiveness) and if it
offers value for money (cost effectiveness).’

When assessing effectiveness, in other words patient outcomes, the NICE reference case
recommends the use of quality-adjusted life-years (QALYs), which combine length of life with
health-related quality of life measured using the EQ-5D instrument. The EQ-5D is made up of
both descriptive elements of health (e.g. pain, mobility, self-care), and an overall evaluation
by the patient of self-rated health status using a visual analogue scale from 0-100 (with higher
ratings representing better health status). QALYs can be compared across a range of health
conditions and diseases, aiding the comparability of conditions and treatments which have
either morbidity or mortality effects (or both).

NICE decides if a drug is both clinically and cost effective and thus beneficial to introduce into
the NHS. Cost effectiveness is often compared to a cost effectiveness threshold, which NICE
defines as £20,000-30,000 per QALY gained (or a higher amount for end of life medicines, up
to £50,000 per QALY gained). But QALYs are not the only basis for decisions. There are
examples of NICE considering additional outcomes based on the implementation of social
value judgements as part of the decision criteria — see Box 2 below.

NICE’s Citizens Council has listed circumstances that could support the use of an alternative
(higher) cost effectiveness threshold:1°

e the patients are children;
o theillness is rare, extremely severe and could be a result of NHS negligence;

e the treatment is life-saving, prevents harm in the future, has a major impact on the
patients’ family, and encourages scientific and technical innovation.

Box 2 — Case study of NICE’s social value judgement

In August 2018, NICE published guidance recommending dinutuximab beta as an option for
treating high-risk neuroblastoma, a rare type of cancer, primarily affecting children. The
appraisal committee took into consideration “the uncaptured health-related benefits, the
rarity and severity of the disease and the potential lifetime benefit for children with
neuroblastoma”. The committee also noted the impact that the disease can have on carers
and family members, which indirectly points towards outcomes such as anxiety, stress and
disruption to working life.!!

ii At the time of writing the role of the EMA in the UK once the UK has left the EU is unknown. The Medicines and
Healthcare products Regulatory Agency (MHRA) can undertake a similar role but solely for the UK.
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2.2 Pricing Arrangements

Once NICE makes a positive recommendation through its technology appraisal programme
that a drug should be available for NHS use, the NHS in England is mandated to fund and
resource it if the doctor responsible for the patient’s care deems it clinically appropriate.

The NHS generally pays a fixed single price set in advance of the medicine being purchased,
via negotiation with the drug’s manufacturer. However, it is possible under the current NICE
processes for manufacturers to propose flexible pricing arrangements including outcome-
based patient access schemes and commercial access agreements (set out in Section 4 in the
Guide to process of technology appraisal). Basic details of these are published, but much of
the information is likely to be commercially confidential.

The price negotiated is most often based on clinical trial evidence about the effectiveness of
the medicine. However, it is widely acknowledged that the experience within a trial and the
outcomes achieved in a trial setting do not necessarily align with real-world outcomes. By
design randomised controlled trials (RCTs) are limited to a subset of patients who are not fully
representative of the real-world population. RCTs tend to exclude patients who are very
young, very old or who have major comorbidities (other illnesses experienced at the same
time as the one being treated by the medicine in question), whilst trial participants show
higher treatment adherence than those in clinical practice.?

Given the potential for misalignment between trial outcomes and real-world outcomes, there
is a financial risk, for both the payer and the manufacturer, if the price is set incorrectly. As
noted in the Introduction, the current environment is one of innovative but expensive new
drugs, accompanied by a growing impetus for accelerated regulatory approval and early
patient access to drugs with less mature trial evidence; thus the risk is increasingly relevant.

2.3 Current Access and Pricing Initiatives

In England, the need to strike an appropriate balance between accelerated regulatory
approval, and ensuring that approval is based on clear evidence of a medicine’s effectiveness,
has resulted in initiatives such as the Early Access to Medicines Scheme (EAMS) and the
Cancer Drugs Fund (CDF).

EAMS, which was launched in April 2014, aims to give patients access to drugs that do not yet
have regulatory approval but where there is a clear unmet medical need due to the condition
being life-threatening or seriously debilitating. The timelines for EAMS are such that products
with a positive EAMS opinion could be available to NHS patients some months before
marketing authorisation is granted. The expectation is that products will be provided to the
NHS free of charge during the EAMS period.

The EAMS period also offers a chance for real-world data on the drug’s effectiveness to be
collected, which can be used to complement existing clinical trials evidence in the subsequent
HTA process. As set out in the EAMS operational guidance, should the MHRA grant a
promising innovative medicine (PIM) designation, NHS England and NICE may then work with
the manufacturer to discuss data collection plans through the EAMS period.

In 2011 the Government established the Cancer Drugs Fund (CDF) to allow cancer patients in
England to access drugs not routinely available on the NHS. This function was retained when
the CDF was reformed in 2016 to create a managed access fund providing temporary access

to promising medicines.
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This reform set clear criteria on which cancer medicines the CDF will fund and for how long.
Rather than rejecting those cancer drugs for which the HTA process has identified significant
uncertainty around their long-term clinical and cost effectiveness, NICE can offer conditional
approval — recommendation for use within the CDF — which usually involves collection of real-
world data to help resolve that uncertainty. After an agreed time period, NICE then evaluate
the drug again, using updated clinical trials data and real-world evidence depending on
availability of each.

Between July 2016 and September 2018, over 7,500 patients accessed conditionally-approved
“managed access” drugs through the CDF,*? and that number is set to rapidly increase as
more drugs are approved for use in the Fund.

We see flexible medicines pricing, including outcome-based payment (OBP), as a logical next
step which can make use of knowledge gained from the experience of these and other
initiatives. The CDF in particular provides a strong foundation for the wider use of OBP for
cancer medicines within the NHS in England, since conditional approval with the collection of
real-world evidence (as in the reformed CDF model) is a type of OBP scheme (specifically
referred to as coverage with evidence development — see the following Chapter for details).

The October 2016 Accelerated Access Review (AAR) also endorsed the use of flexible pricing
in this context. It suggested that for the NHS to routinely promote early access requires
significant commercial dialogue between policymakers and industry, so that mutually
advantageous arrangements can be agreed quickly.” In particular, the Review suggested this
dialogue could include consideration of novel risk-sharing agreements such as flexible pricing,
which recognise uncertainty in the evidence base and where the benefits of accelerated
access can be shared across stakeholders.
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3 What is Outcome-Based
Payment?

3.1 Why Outcome-Based Payment?

As outlined in the previous Chapter, there is growing interest in flexible forms of pricing for
cases when the effectiveness of a medicine in real-world practice remains uncertain despite
clinical trials. One way to overcome the problem of uncertainty about a medicine’s
effectiveness, without simply extending the duration of clinical trials and hence delaying
further the general availability of the medicine, is outcome-based payment (OBP).

OBP is where the price paid for the medicine is linked to the real-world outcome(s) it actually
achieves for patients. If the medicine works as expected based on the clinical trials then a
predetermined price is paid, but if the medicine works less well a lower or zero price applies.
It could in principle also be the case that should a medicine work better than expected then a
higher price is applied.

OBP can serve to give a clear signal to pharmaceutical companies that they will be paid for the
value their new medicines deliver in a real-world setting relative to the existing standard of
care; and simultaneously ensure that the NHS is only having to pay for a medicine to the
extent that it benefits patients.

3.2 Precedents

Early work on OBP in the UK was linked to a Government proposal for price regulation for
new branded medicines that became known as ‘value-based pricing’ (VBP). The stated aim
was to link the price of new medicines of all kinds, not just cancer medicines, to the ‘value’
they bring. The meaning of ‘value’ was intended to potentially extend beyond clinical
effectiveness.

7’

Sussex et al.'* set out to identify and describe the range of alternative means by which ‘value
might be measured in a VBP approach in the UK. They subsequently described the options
available for aggregating the different components of value to establish a maximum price.
They concluded that VBP is not without its challenges, particularly around the need for value
judgements, and that stages of the VBP process are subject to uncertainty. Consequently, the
assessment of overall value can provide bounds to a price negotiation, but it cannot be
expected to identify a precise value-based price.

However, during the period VBP was being developed, the Pharmaceutical Price Regulation
Scheme for branded medicines was being negotiated which put a cap on total NHS medicines
expenditure for the first time, and the impetus behind VBP evaporated before the scheme
was designed. Notably there was also considerable opposition to VBP from the industry.

A small number of individual OBP schemes have so far been implemented in the UK. The two
clearest examples are described in Box 3 below.
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Box 3 — Examples of OBP schemes in the NHS

Velcade (bortezomib) is a medicine for treating relapsed multiple myeloma. Under the OBP
scheme in the UK the NHS will pay the manufacturer’s price for the medicine for patients at
first relapse who achieve a response to Velcade, but for patients who do not respond the
pharmaceutical company will provide replacement stock or credit to the NHS. In effect
therefore, the NHS does not have to pay for the medicine when it does not work.
‘Response’ in this case is determined by a clinical measure: to be deemed to have
‘responded’, the patient must experience a 25% or greater reduction in serum M-protein
levels.

Another example of an OBP scheme in the NHS is that for the hepatitis C treatment

Olysio (simeprevir). In 2015 Olysio was reimbursed by NHS England under a scheme
whereby if the hepatitis virus has not cleared in 12 weeks Janssen (the manufacturer) were
to fund the cost of the treatment, so-called “pay if you clear”. The procurement approach
for Hep C was made possible by NHS England collecting information on medicines being
prescribed and patient outcomes measures realised. Notably in this example viral load is a
relatively easy clinical outcome to assess.

It is also worth remembering, as context for the discussion of OBP for cancer medicines, that
reimbursement of pharmaceuticals is only one element of the health economy and that a
variety of payment-for-performance approaches are applied to reimburse and incentivise
health services and health professionals in the NHS and elsewhere. Within the NHS there is an
‘outcome-based commissioning’ movement.' The evidence base for the success of this type
of commissioning is mixed,® although this has not stopped them being more broadly adopted
(for example in the Commissioning for Quality and Innovation (CQUIN) Framework in the NHS
in England).’

3.3 Different forms of OBP

There are many variants of OBP and an even larger number of terms used to refer to them.
Table 1 below lists the main categories. We are interested specifically in where the price
paid for a medicine depends in some way on measurement of outcomes.

iii For the interested reader, other taxonomies of which kinds of pricing arrangements fit under which titles are provided in
other studies.1819
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Table 1: OBP schemes categories and definitions

Scheme category Definition

Cost sharing arrangements | Price reduction for initial treatment cycles until it is clear
whether a patient is responding to the medicine.

Payment-by-results Manufacturers reimburse the payer in full in instances where
the patient does not respond to the treatment.

Risk-sharing Manufacturers reimburse a proportion of the cost of the
medicine for non-responders.

Outcomes guarantees/pay- | Manufacturer provides rebates, refunds or price adjustments
for-performance if the medicine fails to meet pre-agreed outcome targets at
the individual patient level.

Coverage with evidence Access to a drug is initially provided on the condition that
development further population level evidence is gathered. Based on this
further evidence the payer then makes a decision whether to
continue funding the treatment or not. The Cancer Drugs
Fund arrangements in England are a form of coverage with
evidence development.

Conditional treatment Payment for the continued use of a given drug is based on
continuation intermediate endpoints at the individual patient level.

3.4 Implementing OBP

The implementation of OBP will require key steps to be undertaken in agreement between
the NHS purchaser of the medicine and the pharmaceutical company selling it, including:1*

e |dentifying the potential outcomes from using the medicine that are to be linked to
payment. The outcomes need to be important to patients and clinicians and need to
be clearly affected by the medicine, rather than by other or exogenous factors;

e Measuring those outcomes. This requires a metric for each outcome for which data
can be collected, but also agreement as to when to measure those outcomes. For
example, how long after the commencement or completion of treatment with a
medicine should quality of life (or any other outcome) be measured?

e Assigning relative values to the measured outcomes and aggregating them into a
composite outcome measure;

e Determining how to link the price to the measured outcome.

This report is concerned with the first two steps: identifying and measuring the outcomes
appropriate to new cancer medicines.

Any type of OBP scheme can be used in combination with any particular measured outcome
or composite combination of outcomes. NICE and the CDF in England usually measure cancer
medicines’ outcomes in the form of QALYs calculated on the basis of a particular set of
weightings of various quality of life dimensions and years of life.
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However, it would in principle be quite possible for a commissioner to use a different
composite measure of outcomes, with different constituent elements and/or different
relative weights for the elements.

None of the steps is straightforward. As a consequence, while there are OBP schemes in use
in several countries’ health care systems, the literature review (Appendix 1) shows that in all
countries they represent only a small minority of all the medicines in use. Where
pharmaceutical companies and health care payers can agree a simple fixed price, or a fixed
price plus quantity-related discount, this is still the predominant model. But where significant
uncertainty surrounds how well a medicine will work in practice but the potential benefits to
patients make it desirable not to wait while further clinical trials are undertaken, then OBP
has a role.

The literature review identified many examples of OBP schemes internationally, although no
attempt to implement OBP schemes across more than a subset of new medicines. The review
revealed the existence of 86 schemes across a range of countries, summarised as follows:

e 26 in the Netherlands,?

e 25in Italy,?%-%

e 17 in Australia;*>26

e Sixinthe US,20212728

e Fourin France,2°%

e Fourinthe UK,2021232729

e Three in Sweden,233031 gnd
e Onein Spain.*?

The greatest numbers of OBP schemes were identified in Australia, Italy and the Netherlands.
Rather fewer OBP schemes have so far been implemented in the UK, with the Velcade
scheme being the most prominent example here to date — see Box 3 above. It is also worth
noting that as many as 75 of the schemes involved measuring clinical outcomes (as opposed
to patient reported outcomes, for example) to determine disease progression, making such
outcomes by far the most popular in OBP schemes globally.

Different types of OBP can be thought of as varying in the following dimensions, in addition to
the particular outcomes and their measures that are used in each case:

e Whether the price is determined for individual patients in turn, as in the Velcade
scheme, or whether the price for all purchases of the medicine is adjusted according
to outcomes achieved by the whole population of patients being treated,;

e Whether the price is initially set high but will be reduced if outcomes do not meet
expectations; or is initially set low but will be increased when the medicine has
demonstrated that it work; or is initially set at an intermediate level and might
subsequently be increased or reduced or left unchanged depending on the outcomes
achieved.

e Whether price is linked to outcomes in a binary manner (e.g. one price if the patients
respond, another price if they do not); or in a stepped manner (e.g. three or more
prices according to whether different levels of outcomes are achieved); or even
whether price is a continuous function of the outcome measured.
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All of these variants exist in one or more of the schemes that were reported in the literature
(Appendix 1). Many of the individual schemes identified through the literature review and/or
referred to by some of our stakeholder interviewees (see details of the interview findings in
Appendix 3) functioned on the basis of whether individual patients respond, and the price
was in effect binary. A price was paid to the manufacturer for patients who responded to the

medicine, but the price was wholly or partially refunded for the patients who did not respond.

Other schemes implied that the price for all purchases would be reviewed and might be
adjusted downwards based on the average aggregate outcomes achieved across a large
number of patients treated. But we did not find reference to price being a direct function of
the magnitude of the outcomes achieved. Nor did the literature review reveal any schemes
yet in operation where the price of the medicine might be increased if outcomes were found
to exceed expected levels, although the CDF does allow for this.
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4 Research Findings and Discussion

4.1 Outcomes Framework

Lack of consensus beyond clinical measures

Outcomes in cancer care, and specifically outcomes of cancer medicines are numerous, not
always well-defined and there is no general consensus regarding the measurement of
outcomes beyond the clinical realm. Garrison and Towse!® in a discussion of the various
‘value frameworks’ which have been proposed in the US for new medicines in oncology and
other clinical areas, present a broad range of elements of the value of medicines that include
gains in life expectancy and improvements in quality of life, but go further to include:

e the value of hope, and willingness to accept greater risk given a chance for a cure
e cost savings outside the health sector
e benefits to subsequent scientific knowledge and progress.

However, our literature review of OBP schemes (see Appendix 1) found that in practice
clinical outcomes are most commonly used to determine disease progression and therefore
effectiveness in OBP schemes rather than patient reported outcomes. Indeed, our literature
review on outcomes (see Appendix 2 for details) failed to identify either a robust core set of
outcomes for cancer, or a standardised patient reported outcome measure (PROM) or a
patient reported experience measure (PREM) that are commonly used.V

The interviewees we spoke to expected the choice of outcomes to vary according to the
specific cancer medicine, the cancer being treated, its site and stage. The importance of
quality of life outcomes was widely supported, in addition to survival. There was a desire for
outcome measures to be objective, implying that schemes will need to rely on well-validated
measures when patient-reported outcomes are included (see Appendix 3).

Difficulties identifying a core set

To illustrate the difficulties found for the identification of a robust core set of outcomes for all
cancers, some of the sets of core outcomes suggested in the papers reviewed are described in
Table 2 below. A comprehensive version of Table 2 can be seen at Table 7 in Appendix 2.

Note that the concept of ‘outcomes’ has also been labelled in some of the studies as
‘symptoms’ or ‘domains’. Even for papers using the same term (such as ‘domains’),3*3 the
selected items are pointing at different levels of detail (such as ‘urinary incontinence’ versus
‘global quality of life’).

The papers which collected cross-cancer outcomes3¢37 focus on symptoms, and exclude other
relevant outcomes (such as survival). In addition, there is variability in core outcomes by
cancer site. Note also that even papers that address a similar cancer report different core
outcomes (as those for prostate cancer).3438

v Note that NHS England is currently developing a new standardised quality of life metric for recovering cancer
patient, where they are using questionnaires to measure how effective the care and support of individuals is
once treatment ends.33
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Table 2: Examples of core outcome sets

Reference

Concept

Cancer

Items

Reeve et
al., 3¢ Basch
et al.?’

Symptoms

All

fatigue, insomnia, pain, anorexia, shortness of
breath (dyspnea), cognitive problems (includes
memory or concentration impairment), anxiety
(includes worry), nausea, depression, sensory
neuropathy, constipation, diarrhea

Chen et
al.3*

Domains

Prostate

For localised cancer: urinary incontinence,
urinary obstruction and irritation, bowel-related
symptoms, sexual dysfunction, hormonal
symptoms.

For advanced cancer: pain, fatigue, mental well-
being, and physical well-being

MacLennan
et al.3®

QOutcomes

Prostate

survival (death from prostate cancer, death from
any cause, local disease recurrence, distant
disease recurrence/metastases, disease
progression, need for salvage therapy); bowel
function (bowel function, faecal incontinence);
urinary function (stress incontinence, urinary
function); sexual function; quality of life

Macefield
et al.?®

Domains

Oesophageal

Generic: emotional function, role
physical/activities of daily life, physical function,
social function, generic health, sleep, global
quality of life, cognition, role emotional, financial
issues, spiritual issues

The methodology used in the papers suggesting core outcome sets involved qualitative
analysis and subjective assessment, and their findings have a lack of generalisability. Finally,
only few of the revised papers discuss the relative importance of measures, and no paper
guantifies these relative weights.

Outcomes ‘flower’

In order to address the first step in implementing OBP as put forward by Sussex et al.*
(identifying the potential outcomes that are important and are clearly affected by the
medicine) we sought to categorise the various outcomes reported in the papers identified in
the literature review into an outcomes framework.

In line with the current literature on outcome value frameworks, which use the visual
representation of a ‘value flower’, an ‘outcomes flower’ was created, where the centre (the
‘pistil’) is the value of a drug and the high-level outcomes are ‘petals’ (see Figure 1). Sitting
beyond the petals are the lower-level specific outcomes that were identified in the literature
review (see Appendix 2). The explanation of the high-level outcomes (petals) is presented in
Table 3. Note that for simplicity the outcomes framework can be presented just with the high-
level outcomes as shown in Figure 2.
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Figure 1: Outcomes flower

Overall survival
Disease-free survival
Recurrence

Procedure satisfaction
Time spent on treatment

Social well-bei