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HOW TO MEASURE HEALTH SYSTEM READINESS FOR RADIOLIGAND THERAPY

Health system readiness
for radioligand therapy:
why key performance
indicators are necessary

Radioligand therapy: a growing component of cancer care

Demand for radioligand therapy may continue to increase as it is approved
for different types of cancer. Radioligand therapy is a precision cancer therapy
that uses molecular targets to help radiation reach tumour cells.'? It is currently
licensed for use in certain types of neuroendocrine neoplasms and advanced
prostate cancer in the UK, US and Europe.®" There are also clinical trials underway
for the application of radioligand therapy in breast cancer, skin cancer and a range
of brain cancers, among others.”

There is evidence that many health systems have not fully integrated
radioligand therapy into care, resulting in inequities in availability and
access both between and within countries. These gaps are often due to
system-level barriers, including lack of infrastructure or workforce capacity.®" With
the growing prevalence of cancer, health systems are under pressure to deliver
innovative treatments — including radioligand therapy™"” — to meet patient needs.

Ensuring health system readiness for radioligand therapy

Health systems need advanced, evidence-based preparation for innovative
precision medicines such as radioligand therapy; otherwise, existing

gaps and inequities in access to care may worsen. The effective delivery

of radioligand therapy requires collaboration and coordination across multiple
sectors and medical disciplines. This necessitates new regulations, logistics and
ways of working — all of which must be carefully and collaboratively planned.®®

To guide countries that are trying to prepare their health systems for
radioligand therapy, we developed a readiness assessment framework
(Figure 1). It takes a systems-based approach to readiness, building on the World
Health Organization’s Health System Building Blocks,”® by looking at five domains
of the health system: governance, regulation and reimbursement, identified need,
service provision and health information.

Measuring system readiness and monitoring progress

Building on the framework, this document presents a series of key
performance indicators that can serve as targets for countries looking to
improve readiness for the integration of radioligand therapy. These indicators
provide policymakers with the targets and data needed to drive evidence-based
decision-making. They can help countries identify where further action is needed,
and can facilitate cross-stakeholder collaboration to bring about policy change

to address identified gaps. Ultimately, the indicators support working towards full
integration of radioligand therapy across all pillars of a health system.

Figure 1. Domains of health system readiness for radioligand therapy
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How the key performance indicators were developed

The topics covered in the indicators are evidence-based and consensus
driven. The questions were based on a literature review and input from a group
of multidisciplinary, international experts during development of the Radioligand
Therapy Readiness Assessment Framework (Figure 2)."° The additional context,
global ambitions and targets for the indicators were developed with expert input
and based on a review of relevant literature published prior to April 2024.

Key performance indicators
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Figure 2. Background to developing the key performance indicators

Radioligand therapy:
realising the potential of targeted cancer care

This policy report (January 2020) highlighted
barriers to the integration of radioligand therapy
into cancer care in Europe

Radioligand Therapy
Readiness Assessment Framework

This framework (June 2021) was developed to
help countries evaluate which actions are needed
to integrate radioligand therapy into care
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Service provision and capacity

What does optimal provision
of radioligand therapy look like?
Optimising the way radioligand therapy is delivered

in health systems is key, and it requires looking at
all facets of service provision. This includes all care

provided (diagnostic, therapeutic and follow-up services)
as well as the inputs required to deliver them (including the healthcare workforce,
infrastructure and equipment).2°

The delivery of radioligand therapy ideally requires a network of healthcare
facilities to deliver quality diagnostic and therapeutic care in a safe and
effective manner. One way of ensuring equitable access to radioligand therapy
is through a hub-and-spoke model of service provision.?' This involves a central
‘hub’ equipped to deliver radioligand therapy working in conjunction with ‘spoke’
centres, which have fewer specialist staff but can rely on sharing capacity

and expertise from the central hub to deliver high-quality services.?? Because
radioligand therapy uses radioactive material, centres that deliver the therapy
must follow the specific regulations that govern the production, delivery and
disposal of radiopharmaceuticals.?®

Providing radioligand therapy also requires a well-coordinated
multidisciplinary workforce. Many different processes, healthcare professionals
and services are involved in the delivery of radioligand therapy, so clear referral
pathways are crucial.?®> Multidisciplinary care is essential, but the make-up of

a multidisciplinary team for radioligand therapy may vary depending on the
health system. Regardless, it is crucial to involve experts in nuclear medicine,

and radiation delivery and safety, as well as disease specialists, to ensure that
appropriate administration and safety procedures are adhered to.2

Why is good service provision important?

Safe, streamlined and effective cancer care services are fundamental to
ensuring positive outcomes for people with cancer. The United Nations calls
for countries to continue to strengthen their healthcare and research workforce
while developing infrastructure to support equitable access to services. The
United Nations’ Sustainable Development Goals urge countries to develop
‘reliable, sustainable and resilient infrastructure’ to support human wellbeing
and ‘upgrade technological capabilities of industrial sectors’.?* This is particularly
relevant for radioligand therapy, as it requires complex technology. In addition,

Key performance indicators

the Sustainable Development Goals call for a substantial increase in financing
to bolster the healthcare workforce, as well as boosting the number of people
working in medical research and development.?42°

Which key performance indicators measure service provision
and capacity for radioligand therapy?

Key question Key performance indicator

Workforce capacity

Number of professionals licensed to deliver radioligand therapy per 100,000 population

Is there sufficient e e
workforce capacity to _Number of nurses working in cancer care per 100,000 population
meet the demand for - Number of radiation therapy technicians per 100,000 population

radioligand therapy? Number of patient coordinators/treatment managers per 100,000 population

: Number of healthcare administrative staff per 100,000 population

Pathways and care structure

Which healthcare §

professionals are involved . Percentage of patients receiving radioligand therapy whose care is guided
in providing radioligand - by a multidisciplinary team

therapy? :

Are patlent_s abl_e to access Time from diagnosis to beginning of radioligand therapy treatment
treatment in a timely manner? |

Infrastructure
Is :Jf]_;a_gmg capacity Number of positron emission tomography (PET) and single-photon emission computed
sufficient to meet current § tomography (SPECT) scanners per 100,000 population

and future demand? R
Does the system ensure

that patients are diagnosed Percentage of patients receiving PET/SPECT scan within national target waiting time
in a timely manner? ‘

 Number of radioligand therapy delivery sites (beds, treatment bays etc.)

therapy services organised? | Percentage of people who are eligible for radioligand therapy who state that travel is a
| barrier to access for this therapy, but that it would not be a barrier for other therapies

Percentage of facilities that provide radioligand therapy and are equipped with the
necessary radiation safety infrastructure (including lead-lined rooms, dedicated
bathrooms, appropriate storage space for radioactive waste and pre-administered
radioisotopes)

Is the built environment
appropriate for the delivery
of radioligand therapy?
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Regulation

What does good regulation of
o — radioligand therapy look like?

7 Regulation should ensure safe delivery of care, with
additional consideration given to workforce licensing

and careful waste management for therapies which

use radioactive material. In cancer care, the goal of regulation
is to define why, when and how an intervention should be provided and delivered
safely.?528 |t is crucial that regulation ensures safety but is not so onerous as to
disincentivise innovation or inhibit access to effective treatments. The International
Atomic Energy Agency, which promotes nuclear safety, ‘encourages Member
States to plan, develop and implement national long-term programmes or
approaches for the safe management of radioactive waste and put mechanisms in
place to ensure adequate resources are available, and to share experience and
lessons learned in this regard’.?®

v/

The effective regulation of radioligand therapy requires input from a range
of disciplines. Radiation safety regulations protecting patients, healthcare
professionals and the environment must be carefully considered by centres
administering radioligand therapy to allow for the appropriate management

and disposal of radioactive materials.” The International Atomic Energy Agency
encourages nations to develop clear and strong regulations for nuclear
medicine,?® including radioligand therapy.

Why is appropriate regulation important?

Appropriate regulation for radioligand therapy is recognised as an important
component of Europe’s mission to reduce cancer mortality. The Strategic
Agenda for Medical lonising Radiation Applications (SAMIRA) Action Plan is the
energy sector’s contribution to Europe’s Beating Cancer Plan. SAMIRA highlights
the importance of improving the quality, safety and security of radiation used in
medicine.®

Are regulations for the
production and supply of
radioisotopes appropriate
for radioligand therapy?

Which key performance indicators measure
regulation for radioligand therapy?

Key question Key performance indicator

Percentage of current developers of cyclotrons for medical
radioisotope production who state that the guidelines for the
development of these facilities are clear

Percentage of current developers of nuclear reactors for medical
radioisotope production who state that the guidelines for the
development of these facilities are clear

Total medical radioisotope supply (nationally produced and/or
imported) as a percentage of anticipated radioisotopes required
for radioligand therapy

Key performance indicators

Are regulations for

the administration of
radioisotopes appropriate
for radioligand therapy?

Percentage of licensing applications submitted by facilities for
radioisotope administration that are processed within the national

- target time frame

Percentage of licensing applications submitted by healthcare
professionals for radioisotope administration that are processed
within the national target time frame

Percentage of patients meeting international or national regulatory
criteria for safe discharge following radioligand therapy

Are regulations for the
management of medical
radioactive materials
and waste applicable to
radioligand therapy?

Guidance is in place for the appropriate management of
radioactive materials and waste from nuclear medicine procedures

Percentage of radioactive waste from radioligand therapy

that is managed at its recommended risk level
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Funding and reimbursement

What do good funding and reimbursement
of radioligand therapy look like?

Optimal reimbursement processes for radioligand

therapy should consider the costs of delivering

the therapy, inclusive of all system needs.
Reimbursement is the process by which institutions (such as hospitals) and
healthcare professionals are paid for the services they provide to patients.
Depending on the health system, reimbursement may be provided by
governments, sickness funds and insurance companies — and, if a given
intervention is not reimbursed, people must pay for it out of pocket.
Costs associated with radioligand therapy include investment in specialist
equipment and infrastructure, workforce expansion and training, and adherence
to safety regulations.

Reimbursement should account for both diagnostic and therapeutic
radioligands; the value of one is dependent on the availability of the other.
If reimbursement for an appropriate diagnostic is not available, it may not be
possible for patients to access the therapy. One option would be to use bundled
payment approaches to reimbursement that combine diagnostic and therapeutic
services, potentially offering greater value to health systems.

Why is appropriate funding and reimbursement important?

Ensuring that people have access to affordable health services and
medicines is a tenet of good reimbursement policies. The United Nations’
Sustainable Development Goals call for countries to ‘achieve universal health

coverage, including financial risk protection, access to quality essential healthcare

services and access to safe, effective, quality and affordable essential medicines

and vaccines for all’.2°> While this goal is built around the list of essential medicines,

which does not include radioligand therapy, the premise of good reimbursement
is still supported.

Inadequate or inappropriate funding and reimbursement can contribute
to inequities in access to radioligand therapy. For example, experts have
highlighted that geographical inequities in access to radioligand therapy in the
UK may be due to insufficient funding being available for workforce training and
staff.?? Furthermore, some reimbursement models in the US can disincentivise
referrals to hospitals that offer radioligand therapy.®*3* Without adequate
reimbursement systems in place, facilities may be unable or unwilling to provide
radioligand therapy, limiting people’s access to it.*3®

Which key performance indicators measure
funding and reimbursement for radioligand therapy?

Key question Key performance indicator

Calculations for the reimbursement of care providers account for
investment costs related to radioligand therapy implementation, such
as specialist equipment, staffing, workforce training and infrastructure

The health technology assessment process is value-based and
adequately reflects potential improvements to quality of life after
radioligand therapy

How are existing
reimbursement

and funding :

mechanisms L
applied to

radioligand ~ Percentage of radioligand therapy costs that are covered by

therapy? insurance (national or commercial) or a public health system

Percentage of reimbursement policies for radioligand therapy or
relevant imaging that do not involve ‘lifetime limitations’ (US only)

Key performance indicators
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Data collection

What does good data collection
for radioligand therapy look like?

We need to collect, analyse and report data on the
use of radioligand therapy in a comprehensive and
consistent way:™

& Relevant clinical data should be collected in trials and real-world settings to
learn more about the impact of radioligand therapy on patient outcomes.

& Information from registries that collect data on radioligand therapy should be
published regularly to allow for the comparison of trends over time.

& Patient-reported experience and outcomes data should also be collected and
used to inform clinical decision-making and guide service improvements.

& Economic data should be collected to understand the cost-effectiveness and
impact of the approach, providing a foundation for improved mechanisms for
funding and reimbursement.

All data must be collected responsibly and stored appropriately, in line with
national standards and regulations. As with all health data, data collected in
relation to radioligand therapy can be personal and sensitive in nature. Depending
on national legislation, this may mean that certain criteria must be met to justify
data collection, and careful measures may need to be taken to ensure that data
collection and storage are legal and ethical.

Data analysis and reporting should be disaggregated, efficient, transparent
and validated. To ensure that healthcare professionals, regulators and people
receiving care can make decisions based on the most up-to-date and accurate
data, research that is meant to be publicly available should be shared soon after
it is collected. It should be disaggregated to ensure that the most appropriate
data can be used in decision-making. When data are shared, funding sources and
conflicts of interest should be declared. To ensure data are of good quality, they
should be validated through a national or regional registry.

Why is appropriate data collection important?

High-quality data collection is essential to better understand when
radioligand therapy could be most beneficial, and to support planning
for its use. Regional initiatives are supporting increased collaboration and
coordination on high-quality data collection. The European Commission’s
European Cancer Imaging Initiative, launched in September 2023, seeks to
pull together scattered cancer imaging data sets to provide a central data hub.
This hub could support greater precision and speed of both diagnostics and
treatments for people with cancer.3®

Which key performance indicators measure
data collection for radioligand therapy?

Key question Key performance indicator

When were the last data
published looking at the
number of people living with
a cancer for which radioligand
therapy has been approved?

- Time since publication of latest prevalence data

- Time since publication of latest incidence data

Key performance indicators

Is there sufficient data
collection on radioligand
therapy to guide future
planning and practice?

Average frequency with which centres delivering
radioligand therapy publish or share data about how
the therapy is being used

Percentage of cancer registries (national and/or regional) that
collect real-world data on effectiveness and toxicity in clinical
practice in relation to radioligand therapy

Percentage of centres delivering radioligand therapy that
. collect patient-reported outcomes data related to this therapy

Percentage of centres delivering radioligand therapy
' that collect economic data related to this therapy

Percentage of centres that appropriately categorise
- radioligand therapy in data-collection practices
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Education and raising awareness

What do good education about, and
awareness of, radioligand therapy look like?

Medical education and training for relevant disciplines

should include radioligand therapy. Awareness of this

type of care among healthcare professionals ensures that
people who would benefit from radioligand therapy are accurately identified
and referred. The appropriate healthcare professionals could receive training in
radioligand therapy through medical curricula or as part of continuing professional
development programmes. The 2023 Global Curriculum in Medical Oncology
advocates for continuing medical education, such as courses, symposia or self-
learning processes.?”’

People living with cancer should be provided with accessible information
about radioligand therapy when this type of care is a viable option for

them. The European Cancer Organisation states that people with cancer have

a right to information about their condition, its treatment and the consequences

of that treatment. This could be provided by healthcare professionals, patient
organisations or professional societies.®® The information should be provided at an
appropriate time, when the individual with cancer is making treatment decisions or
thinking about next steps.

Why are education about, and awareness of,
radioligand therapy important?

The World Health Organization has called for health systems to increase
workforce capacity and education. In 2021, the World Health Assembly
advocated for ‘multisectoral and interprofessional competency-based education
and training, based on the [World Health Organization] patient safety curricula and
continuous professional development’.

The Council of Europe has advocated for improved patient knowledge and
risk perception. Appropriate information enables people receiving care to be
more involved in their care planning, make informed decisions about their care,
and ensure that treatment aligns with their goals and priorities. The Council of
Europe emphasises that shared decision-making, facilitated by informed and
empowered patients, can help improve health outcomes and ensure safer,
cost-effective and efficient care delivery.®® The council also stated that this can
help reduce disparities in outcomes.

(e)

Key performance indicators

Which key performance indicators measure
education and awareness for radioligand therapy?

Key performance indicator

Is there information
for patients on
radioligand therapy
as a treatment
option?

Percentage of patient organisations (for types of cancer for which
radioligand therapy is approved) that have publicly available,
accurate, accessible and evidence-based information on
radioligand therapy

Percentage of relevant professional societies that have publicly
. available, accurate, accessible and evidence-based information on
' radioligand therapy

Percentage of relevant government bodies and regulators that
" have publicly available, accurate, accessible and evidence-based
" information on radioligand therapy

Percentage of radioligand therapy manufacturers that provide
' publicly available, accurate, evidence-based and non-promotional
" information on radioligand therapy

Percentage of eligible patients who receive information about
' radioligand therapy from their healthcare professional at the
. appropriate time

Percentage of cancer patients who receive information via reliable
' and appropriate sources about opportunities to participate in
' relevant clinical trials using radioligand therapy

Are relevant

healthcare professionals
aware of radioligand
therapy as a treatment
option?

For healthcare professionals who can be licensed to deliver
' radioligand therapy, training curricula include comprehensive
- information about the therapy

Training curricula for medical physicists include information about
- safety requirements and calculations to support safe delivery of
- radioligand therapy

Percentage of physicians (treating patients with types of cancer for
- which radioligand therapy has been approved) who state that they
- have some knowledge of radioligand therapy

Percentage of cancer nurse specialists (for types of cancer for which
- radioligand therapy has been approved) who state that they have
. some knowledge of radioligand therapy

Continuing professional development on radioligand therapy is
- available for healthcare professionals licensed to deliver it
Continuing professional development on radioligand therapy is
available for medical physicists
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Governance

What does good governance

for radioligand therapy look like?

The governance of a health system has direct

impact on the availability, accessibility and

standards of delivery for any diagnostic or

therapy — ultimately influencing health outcomes.
Governance provides a framework within which to act; it is the means by which
services are organised and managed at the macro level,*® and so is shaped by a
country’s context and history. In cancer care, governance includes national health
strategies and plans that set targets and a clear direction for cancer care, as well
as guidelines and protocols informing best practice.

Effective governance for radioligand therapy requires planning and
recognition of this type of care in relevant strategies. The World Health
Organization’s Health System Performance Assessment states that governments
should have a strategic vision in written and traceable form (through documents,
directives, regulations, guidelines etc.).* Preparation for radioligand therapy
involves establishing national health plans and strategies that consider the therapy
as a component of cancer care, and committing to its integration and funding.

Governance should outline clear accountability and encompass well-defined
guidance with a forward-looking perspective. Plans and strategies should

lay out short-, medium- and long-term priorities for the use of the therapy, and
should describe how greater integration is to be achieved through implementation
and monitoring measures. Progress should be regularly assessed, audited and
reported in the public domain to ensure accountability. Planning for the effective
integration of radioligand therapy also involves including it in clinical guidance,
which should be actively used in practice.

Key performance indicators

Why is governance that includes
radioligand therapy important?

Development of appropriate governance for radioligand therapy will help
achieve aims set out by the International Atomic Energy Agency. The
agency’s 2023 nuclear and radiation safety resolution encourages its Member
States to develop, maintain and improve their nuclear and radiation safety
infrastructure and related scientific and technical capabilities, including through
international nuclear cooperation.?®

Which key performance indicators measure
the governance of radioligand therapy?

Key question Key performance indicator

There is a national cancer plan, or a plan for non-communicable

: . - diseases, that includes radioligand therapy
Is there a national/regional

cancer strategy or plan that

includes, or could include, :

radioligand therapy? Percentage of senior staff (ministers and secretaries, or
national equivalent) working in health and energy government
departments who are aware of radioligand therapy

There is national guidance for standardised
~ delivery of radioligand therapy
Is there national guidance ;
for the delivery of T

radioligand therapy? - Time from a favourable health technology assessment
. and approval for reimbursement of new radioligand
| therapy to updates of relevant guidelines

Do disease-specific
guidelines include
radioligand therapy?

There are relevant disease-specific guidelines
that include radioligand therapy
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Key performance indicators in full

How can key performance indicators be used?

The indicators presented in Tables 1-6 can be used to understand a
country’s current level of readiness and plan to appropriately integrate
radioligand therapy into care. Researchers, healthcare officials, hospital workers
or clinicians can collect data to calculate their country’s performance for each
indicator. Additional information provides context on the importance of each
indicator and examples of progress in other countries. Users can address every
indicator in this document, or may focus on specific sections.

Comparison between a country’s existing capacity and the target can inform
national planning and investment strategies. Three types of targets have been
developed:

1) A logical formula that allows the assessor to develop the most appropriate
target for that setting. This accounts for every country having unique
structures, including ways of working, processes, governance, regulation and
reimbursement. This formula can support the development of national targets
that are feasible and relevant based on the local context.

2) Proportions, which are percentage-based and require simple calculations based
on available data. These are aspirational targets; aiming for a less-than-optimal
outcome could do a disservice to some patients.

3) Yes/no targets give a clear aim with no further calculation needed.

The following tables of key performance indicators are associated with each of the
parts of the health system described in the previous chapter of this report.

(22}

Key performance indicators

[ Service provision and capacity ]

Table 1. Key performance indicators for service provision and capacity

Key
Question performance Context Target
indicator
Workforce capacity (Expected demand = Capacity) = Population - Target
Number of Nuclear medicine physicians often Target number of full-time nuclear medicine
professionals hold these licences, but other specialists per 100,000 population
licensed healthcare professionals, including (=]
o .dgllver cer'tal.n radlolog|st and clinical or (Expected demand: Anticipated number of doses
radioligand | radiation oncologists, may also be . . .
. e of radioligand therapy delivered in 2030
therapy per | licensed to administer the therapy.
100,000 . In some countries, different types e
population of radioligand therapy require Capacity: Working hours available
‘ different licences. for radioligand therapy in a day =+ hours spent by a
3 " In Germany and Australia, there nuclear medicine specialist to deliver one dose of
Is there are 2 and 19 nuclear medicine radioligand therapy x working days in a year)
sufficient § i specialists per 100,000 population, )
workforce ‘ ‘ respectively.*?+ Population: (National population
. in millions x 0.001)
capacity
tomeet ]
current Number This expertise is needed to Target number of medical physicists
. of medical . ensure the appropriate dosing per 100,000 population
demand for - physicists  and safe delivery of radioligand (=
radlollgand pe(; 18&?00: thigiﬁﬁa?op:arltsaigiﬁgrﬁjﬂfz:;lllar (Expected demand: Anticipated number of doses
therapy? § Pop 3 of radioligand therapy delivered in 2030

standards.
e
Capacity: Working hours available for radioligand
therapy in a day + hours spent by a medical
physicist on one dose of radioligand therapy x
working days in a year)

e

Population: (National
population in millions x 0.007)

In the US and Australia, there are
. 19 and 3.1 medical physicists per
1 100,000 population, respectively.#
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Key
performance
indicator

Question

Workforce capacity

Number of

- nurses working
! support, monitoring during therapy

in cancer care
per 100,000
population

Context

Nurses are crucial for patient
education, pre- and post-treatment

and other auxiliary functions. The
role of nurses differs between

| institutions. Nurses should receive

training on handling radioactive

material and managing people who
have received radioactive therapies

or diagnostics.
Cancer nurses’ responsibilities

extend beyond treatment, affecting

the whole patient pathway. For
this reason, the methodology for

developing a target for the number
. of cancer nurses is centred around
patient numbers rather than doses.

In Germany and Australia, there are
. 75 and 27 nurses working in cancer

care per 100,000 population,
respectively.* 4

Target

(Expected demand : Capacity) = Population = Target

Target number of nurses working in
cancer care per 100,000 population

=]

(Expected demand: Anticipated number
of people who are eligible to receive radioligand
therapy in 2030

e

Capacity: Hours spent by a cancer nurse
on each radioligand therapy patient +
(working hours in a day available for
radioligand therapy x working days in a year))

e

Population: (National population
in millions x 0.007)

Number of
radiation
therapy

technicians

per 100,000

population

Technologists support the
administration of radioligand
therapy. The role of technologists
differs between institutions; the
number required will depend on
the structure of the institution.

The median number of radiation

therapy technicians in high-income

countries is 0.4 per 100,000
population.*

Target number of radiation therapy technicians
per 100,000 population

=)

(Expected demand: Anticipated number of doses
of radioligand therapy delivered in 2030

e

Capacity: Working hours available for radioligand
therapy in a day + (hours spent by a radiation
therapy technician on one dose of radioligand

therapy) x working days in a year)

e

Population: (National population
in millions x 0.007)

Number
of patient
coordinators/
treatment
managers per
100,000
population

Patient coordinators and treatment

managers schedule appointments
and support logistics around
radioligand therapy along the
treatment pathway.

For this reason, the methodology
for developing a target for the

- number of patient coordinators and/

or treatment managers is centred

around patient numbers rather than

doses.

Target number of patient coordinators and/or
treatment managers per 100,000 population

=]

(Expected demand: Anticipated eligible population
that can receive radioligand therapy in 2030

e

Capacity: Hours spent by a patient coordinator
on each radioligand therapy patient + (working
hours in a day available for radioligand therapy x
working days in a year))

e

Population: (National population
in millions x 0.007)

Key
performance
indicator

Question

Workforce capacity

Number of
healthcare
administrative
staff per
100,000
population

Pathways and care structure

Context

Administrative staff are an essential

part of the organisation of a
hospital and may be responsible
for budgets, medical records and

communications.

In Denmark and Australia,
there are 420 and 470 non-
medical hospital staff (including
administrative staff) per 100,000
people, respectively.*® 49

A multidisciplinary approach
to care contributes to the
effective management of people
undergoing radioligand therapy.

Multidisciplinary teams (MDTs) can
. be tumour- or disease-specific e.g.

a prostate cancer MDT. Ideally,
all patients receiving radioligand
therapy should be guided by a
multidisciplinary team.

Key performance indicators

Target

(Expected demand : Capacity) < Population - Target

Target number of healthcare administrative staff
per 100,000 population

=)

(Expected demand: Anticipated number of people
eligible for radioligand therapy in 2030

e

Capacity: Hours spent by healthcare administrative

staff member on each radioligand therapy patient

= (working hours in a day available for radioligand
therapy x working days in a year))

e

Population: (National
population in millions x 0.001)

100%

Percentage
of patients
receiving
radioligand
therapy
whose care is
‘ guided by a ‘
: - multidisciplinary |
Which toam ‘
healthcare
professionals . ¢,
are involved diagnosis to
in providing : Peginning of
radioligand | "9
therapy
therapy? treatment

Measuring the time from diagnosis
to initiating treatment can be a way

of establishing the effectiveness
of the radioligand therapy referral
pathway.

A referral pathway should clearly
outline who is responsible for
a patient’s care while they are

undergoing radioligand therapy.

Data from Germany and Spain
suggest that the time from
diagnosis to receiving radioligand
therapy is 7—-8 weeks.*°

No longer than 8 weeks®®
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Key

performance
indicator

Number of PET

Context

PET/SPECT scans can be used to

determine a person’s eligibility for

radioligand therapy, which allows

healthcare professionals to offer

the approach only to people who
might benefit from it.

The highest number of PET and
SPECT scanners per 100,000
people in the Organisation for

Economic Co-operation and
Development (OECD) are in
Denmark and the US, respectively
(0.9 PET scanners per 100,000 in
Denmark and 4.9 SPECT scanners
per 100,000 in the US).#8%

Target

Target number of PET and SPECT
scanners per 100,000 population

(Expected demand: Anticipated number of doses
of radioligand therapy delivered in 2030 x mean
number of scans per radioligand dose per year

Capacity: Optimal number of scans performed by
PET or SPECT scanner per year)

Population: (National population
in millions x 0.007)

Key
Context

performance
indicator

Number of Radioligand therapy can be
radioligand delivered as an inpatient or
therapy delivery | outpatient procedure, depending
sites (beds, on the therapy, the condition and
treatment the person receiving care, as well
bays etc.) as the health system and regulatory
per 100,000 structure. Each of these factors will
population influence the number of beds or

treatment bays required.

Ideally, the complete administration
of lutetium (177Lu) oxodotreotide for
neuroendocrine neoplasms should
take 5 hours,> while delivery of
lutetium Lu-177 vipivotide tetraxetan
for prostate cancer should take up
to 1 hour.>* In some cases, patients

and SPECT
scanners
per 100,000
population
. . Percentage
Is |mag_|ng of patients
capamty receiving PET/
sufficientto | SPECT scan
i t within national
meet curren target waiting
and future time
demand?

(26

Delays in PET/SPECT scans can be
caused by issues around workforce
capacity and radioisotope tracer
supply.

Having sufficient access to all
radioisotope tracers will require a
secure supply chain, through either
homegrown production or import
agreements.

Common tracers include Gallium-68
(which is used for neuroendocrine
tumour imaging) and Fluorine-18
(used for prostate cancer imaging).
Insufficient access to these can limit
imaging capacity, regardless of how
many machines a health system
may have.

There are many emerging
radioisotope tracers in addition to
the examples mentioned above.

The global median waiting time
for a PET scan for prostate
cancer is 10 days.>?

100%

may stay overnight after therapy

Key performance indicators

Target

Target number of radioligand therapy
delivery sites per 100,000 population

(Expected demand: Anticipated number of doses
of radioligand therapy delivered in 2030

Capacity: Average number of hours a
delivery site is used per dose + number
of operational hours per year)

Population: National population
in millions x 0.001

H(_lw.are (e.g. if they have travelled a long
radlollgand distance to the centre, or need to
therapy be monitored for adverse effects).
. This can increase overall duration
SBI’V.ICGS of care and hospital costs.
organlsed? Spain and Germany have 75-80
and 55-60 identified treatment
slots per 100,000 people,
respectively.*®
Percentage of Geographical location should not
people who be a barrier to care. If travelling for
are eligible for cancer services is a burden, this
radioligand can impact the stage at diagnosis,
therapy who treatment received, prognosis and
state that travel quality of life.5®
is a barrier to Ensuring that people do not need 0%
access forthis ' 15 travel long distances to access
therapy, but radioligand therapy is crucial.
thatit would not | This may be achieved through a
be a barrier for hub-and-spoke model of service
other therapies provision.
Percentage Pre-treatment: Secure and
of facilities safe storage is needed for
providing radioactive materials, including
radioligand pre-administered radioisotopes for
therapy that therapeutic or imaging purposes.
Is the built vjirti ingszz(rjy During/post-treatment: Lead-lined
o treatment rooms shield others from
environment r§d|at|on safety radiation emitted by radioactive
. infrastructure ' :
appmpnate (including lead- materials. Dedicated bathrgoms 100%
. ) for people who have received
for the dellvery I|!e<(jj-ro?rr(1js, radioligand therapy protect others
Uf radioligand baethlr(;iris, from radiation emitted by the

therapy?

appropriate
storage space
for radioactive
waste and pre-
administered
radioisotopes)

person after treatment.

Radioactive waste associated with

radioligand therapy must be safely

managed. The level of radioactive

waste that may be stored varies by
country.

(27}
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Table 2. Ke

erformance indicators for regulation

Key performance
indicator Target
Percentage of current Overly cumbersome set-up processes may
developers of discourage the building of production facilities.
cyclotrons for Regulations for setting up a facility should be
medical radioisotope readily available on request, and regulators
production who state should engage with people developing a
that the guidelines for radioisotope production facility to support
the development of streamlined and appropriate processes. 100%
these facilities are The US Nuclear Regulatory Commission (NRC)
clear provides clear guidelines for cyclotron facilities
involved in medical isotope production. The
guidelines cover such aspects as licensing,
safety protocols, radiation protection and waste
management.*®
Percentage of The regulatory environment can affect the
current developers of | speed of set-up processes, and may discourage
nuclear reactors for the building ofproduction facilities.
medical radioisotope Regulators, governments and private
production who state | organisations should work together to support 100%
that the guidelines for | streamlined and appropriate processes. The
the development need for medical radioisotopes should be taken
Are of these facilities into account when developing the nuclear
regu|ati0ns are clear reactor.
for the Total medical Medical radioisotopes can be 100% or greater
productlon radioisotope produced nationally or imported.

) It may be useful to use the
and supply of supgly (njtlorzja/lly Clear agreements for the long-term import of following methodology to
radioisotopes produced anad/or radioisotopes can contribute to greater levels calculate this figure:

. imported) as of certainty on the supply of radioisotopes, . .
appmp”ate a percentage particularly in countries with limited or no iz mt‘adlcal iElEEEie 0 S 2y
for radioligand of anticipated national production facilities. (i ERELY [TEE LEEE e
radioisotopes or imported) as a percentage
therapy? required for of anticipated radioisotopes
radioligand required for radioligand therapy
therapy
Total medical radioisotope supply:
(Number of medical radioisotopes
produced nationally that are
available for radioligand therapy
+ number of imported medical
radioisotopes that are used for
radioligand therapy)
Expected demand: (Number of
medical radioisotopes needed to
administer the anticipated number
of doses of radioligand therapy
delivered in 2030 + number of
medical radioisotopes needed for
anticipated demand for diagnostic
scans delivered in 2030)
x 100
{28}

Key performance

indicator

Percentage of

licensing applications
submitted by facilities

for radioisotope

administration that
are processed within
the national target

time frame

Are regulations
for the

Key performance indicators

Context Target

Comprehensive licensing requirements
support the safe and effective delivery of
radioligand therapy.

Regulators should ensure that licensing
requirements are transparently available
and efficiently managed. Regulators should
engage with applicants before, during and
after the application to facilitate learning and
streamline the process.

Licensing approval processes should be clear
and appropriate to the context. They should 100%
avoid being so cumbersome that institutions
are discouraged from applying,
or that approval causes substantial delays
to care delivery. National targets for
processing times can hold regulators
accountable for efficient review.

In Australia, applications for complex
facilities can take 60-90 days.%”

administration Percentage of

of licensing applications
radioisotopes Sﬁbmlitﬁed by
. ealthcare
appmp”ate professionals
for for radioisotope
radio"gand administration that
therapy? are processed within

the national target
time frame

Countries have different licensing
requirements; some may require a license for
each radioisotope, while in others a general

licence may be sufficient to administer all
radioisotopes. Regardless, comprehensive
licensing requirements support the safe and

effective delivery of radioligand therapy.

Regulators should ensure that licensing
requirements are transparently available 100%
and efficiently managed. Regulators should
engage with applicants before, during and
after the application to facilitate learning and
streamline the process.

National targets for processing times can hold
regulators accountable for efficient review.

Percentage of
patients who meet
international or
national regulatory
criteria for safe
discharge following
radioligand therapy

Radiation safety measures are required after

a person has received radioligand therapy.

These should be appropriate to the level of
radiation risk, and information about discharge

should also be provided to patients. 100%

Where no national criteria are
in place, International Atomic Energy
Agency criteria should be met.®

(29)
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Key performance

indicator Context

Guidance is in place
for the appropriate
management of
radioactive materials
and waste from

nuclear medicine

Guidance should clearly
outline requirements for the
safe disposal of radioactive waste.

It should also stipulate the
amount of radioactive material a

YES

medical institution may hold.
A procedures
re. (YES/NO /SOMEWHAT)
regulations
for the
management
of medical
radioactive Percentage of Most radioactive waste from nuclear medicine
materials radioactive waste procedures, such as radioligand therapy, is
and waste from radioligand classified as low-level, which means it can
) therapy that is be stored and allowed to decay in medical
apphcable to managed at its facilities before being transferred. Overly
radlollgand recommended risk cautious management of waste may add
therapy? level

complexities to, or increase the cost of,
administering radioligand therapy.

A lack of distinction between levels of
radiation may cause medical facilities to
face burdensome processes for managing
waste from radioligand therapy.

(30)

100%

g$ete

Reimbursement j

and infrastructure

(YES/NO / SOMEWHAT)

Table 3. Key perFormance indicators for reimbursement

guidance and safety standards.

from healthcare professionals.

and Care Excellence stipulates that changes
in infrastructure, ongoing fees for use and

maintenance, and staff training costs should be

included in the economic evaluation of health
technology assessments.>®
Reimbursement that does not help to cover
these costs may discourage health systems from
implementing radioligand therapy.

Implementing radioligand therapy can require
high upfront costs to ensure adherence to clinical

The costs of different radioligand therapies vary,
e.g. to account for those that require more time

For example, the UK’s National Institute for Health

Key performance indicators

Calculations for the
reimbursement of care
providers take into account
investment costs related
to radioligand therapy
implementation, such
as specialist equipment,

staffing, workforce training

YES

How are The health technology
existing assessment process
reimbursement is value-based and
. adequately reflects
and fun_dlng potential improvements
mechanisms to quality of life after
applied to radioligand therapy
radioligand (VES /NO / SOMEWHAT)
therapy?

Percentage of radioligand

Value-based healthcare encompasses the use
of innovative payment systems that monitor
and adapt reimbursement based on the value
of a service provided. This can be particularly
applicable for personalised medicine, such as

radioligand therapy.

YES

therapy costs that are
covered by insurance

(national or commercial) or
a public health system

Percentage of

If radioligand therapy is not adequately
reimbursed by insurance providers or paid for
by a public health system, hospitals or people

receiving care may not be able to afford
the treatment, and access to care may be
inequitable.

100%

reimbursement policies
for radioligand therapy
or relevant imaging that
do not involve ‘lifetime
limitations’ (US only)

In the US, the reimbursement of certain
procedures, such as PET scans, may be limited
to a certain number per person in their
lifetime. This may be a barrier to appropriate
and sustained access to radioligand therapy,
particularly for those who live with cancer for
a long time.

These types of policies do not exist in
most other countries.

100%



[ Data collection j

Table 4. Ke

When were
the last data
published
looking at the

erformance indicators for data collection

Time since publication of latest
prevalence data

number of people

living with a
cancer for which
radioligand
therapy has
been approved?

|s there
sufficient data
collection on
radioligand
therapy to guide
future planning
and practice?

Where radioligand therapy is approved or in clinical
trials for certain indications, accurate data on the
prevalence of these indications can provide a more
detailed picture of the current and future eligible
population.

Prevalence data should be disaggregated
by cancer type and stage.

L]

[Education and raising awarenessj

Table 5. Ke

Key performance indicator

Percentage of patient organisations

Key performance indicators

erformance indicators for education and raising awareness

Patient organisations are often the first place

Time since publication
of latest incidence data

Accurate data on incidence provides insight into the
expected future demand for radioligand therapy.
Incidence data should be
disaggregated by cancer type and stage.

Average frequency with which
centres delivering radioligand
therapy publish or share data
about how the therapy is
being used

Data on radioligand therapy — for example, on
waiting times or frequency of use — must be regularly
collected, analysed and transparently reported so
healthcare professionals, regulators and legislators
can make informed decisions.

Percentage of cancer registries
(national and/or regional) that
collect real-world data on
effectiveness and toxicity in
clinical practice in relation to
radioligand therapy

Cancer registries should collect comprehensive data
on radioligand therapy (e.g. patient demographics,
number of doses delivered per person)

Percentage of centres
delivering radioligand therapy
that collect patient-reported
outcomes data related to this
therapy

Patient-reported outcomes are key to understanding
the benefits of radioligand therapy and its potential
impact on a person’s quality of life.

These data can be collected by different people
e.g. healthcare providers or researchers.

A consistent methodology should be applied to
all disease areas to enable effective analysis and
comparison.

Percentage of centres delivering
radioligand therapy that collect
economic data related
to this therapy

Comprehensive data on cost-effectiveness and
budget impact can ensure that the potential value of
radioligand therapy is accurately assessed.

The costs of radioligand therapy may be collected

at the national, regional or local level by healthcare
providers. Additional assessments of cost-

effectiveness may involve public and/or private actors.

All economic data should be collected in line with a
country’s data standards.

Percentage of centres that
appropriately categorise
radioligand therapy in data-
collection practices

If radioligand therapy is not categorised correctly, it
may be inappropriately grouped with other treatment
types (e.g. with all radiation treatments).

ﬁ\:njgrs (for types of cancer for which people with cancer turn to for support; as such,
radioligand therapy is approved) that these organisations should provide evidence-
have publicly available, accurate, based, accessible and accurate information 100%
accessible and evidence-based about the risks and benefits of radioligand
information on radioligand therapy therapy to allow patients to make an informed
decision about their treatment.
Under Percentage of relevant professional Relevant professional societies include cancer,
five years societies that have publicly available, nuclear medicine and radiology societies.
accurate, accessible and evidence- These organisations should be a source of
based information on radioligand reliable information for people with cancer and 100%
therapy healthcare professionals, to support informed
decision-making.
6 months
or under Percentage of relevant government Relevant government bodies include
bodies and regulators that have environmental and health regulators, as well
IS thBI’B publicly available, accurate, accessible as ministries or departments of health. These
information and evidence-based information on agencies should be a source of reliable 100%
for patients radioligand therapy information for people with cancer, to support
on radioligand informed decision-making on their care.
therapy as Percentage of radioligand therapy Adequate regulation can ensure that
100% a treatment manufacturers that provide publicly manufacturers of radioligand therapies are
option? available, accurate, evidence-based a trusted source of information. 100%
and non-promotional information on
radioligand therapy
Percentage of eligible patients who Healthcare professionals should ensure that
receive information about radioligand people with cancer are informed about the risks
therapy from their healthcare associated with radioligand therapy. Patients o
100% A o A A 100%
professional at the appropriate time should have the opportunity to ask questions
about all treatment options.
Percentage of cancer Clinical trials can provide people
patients who receive information with cancer early access to innovative
via reliable and appropriate treatments; they should be aware of this option.
sources about opportunities to 100%
participate in relevant clinical trials
using radioligand therapy
100%
100%
(33)
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Governance

erformance indicators for governance

Table 6. Ke

For healthcare professionals who can Healthcare professionals licensed to deliver

be licensed to deliver radioligand
therapy, training curricula include

radioligand therapy should be trained to provide
it safely and comprehensively. They should also

There is a national cancer
plan, or a plan for non-

The inclusion of radioligand therapy in
cancer plans shows that politicians and

comprehensive information about the understand radioisotopes, patient selection, YES Is there a communicable diseases, healthcare decision-makers are aware
therapy radiation protection and the risks and benefits of national/regional that includes radioligand of the therapy, which may improve YES
(YES /NO / SOMEWHAT) the therapy. therapy appropriate availability of this type of
ca"ce{Stﬁ?ﬁgy (YES /NO / SOMEWHAT) care.
or plan tha
Training curricula for medical physicists | Medical physicists should have a comprehensive incl?udes or Pe.rc.entage of senior s.taff Awareness Of radio!igand therapy in
include the appropriate level of understanding of radioligand therapy to ensure ) (ministers and secretaries, government is crucial to ensure that
information to support their role in its safe delivery. YES could include, or national equivalent) policy and guidance accurately reflect
radioligand therapy delivery radioligand working in health and the latest innovations. Greater than 50%
energy government
therapy? departments who are aware
Percentage of physicians (treating Referring physicians may be oncologists or of radioligand therapy
patients with types of cancer for disease specialists who are not licensed to
which radioligand therapy has been | deliver radioligand therapy, but treat people who There is national guidance . Guidance on the delivery of radioligand
Are relevant approved) who state that they have would benefit from the therapy. They should for the delivery of therapy can include referral pathways,
- ) ) radioligand therapy for patient selection, radiation safety,
hea|thcare some knowledge of radioligand have a good understanding of who may benefit 100% ISy . waste management and the roles/
pl‘OfESSiOﬂﬂlS therapy from the approach to support improved access. e sarolin fthe health
They should also have clear guidance on where (YES /NO / SOMEWHAT) P _l " Ies, orthehea 'care YES
aware of to direct people with cancer for more detailed Is there national B e lonEl S o ved. haol
radioligand R ) guidance helps facilities and healthcare
’ gmdance for professionals deliver the therapy in a
therapy as the delivery consistent manner.
a treatment Percentage of cancer nurse Nurses are crucial for patient education, pre- TE
option? specialists (for types of cancer for and post-treatment support, monitoring during of radlollgand Time from a favourable Ensuring‘thgt guidelines.inc.lude the
which radioligand therapy has been therapy and other auxiliary functions. As such, therapy health technology latest raq|ol|ganq therapies is crucial
approved) who state that they have ' they should have knowledge of the approach, as 100% across clinical CEOSESNENT E1E | CIDEIOvE to allowing equitable access to the
some knowledge of radioligand well as its risks and benefits. indications? n:\)/\: ;:ljr?otiiure?:;n;r;trzf appro?Ch' ‘ .
therapy g Py For example, the UK’s National Institute 6 months
to updates of relevant for Health and Care Excellence aims to
Continuing professional development Continuing professional development is an guidefines update recommendations on key topics
on radioligand therapy is available for opportunity to further educate healthcare within 36 months .Of rzjw evidence
healthcare professionals licensed to professionals delivering radioligand therapy on YES emerging.
deliver it new therapies and changes to guidelines or — -
(VES /NO / SOMEWHAT) safety standards. . There arg 'relev‘ant‘ Racl'|o||gand therapy is approved fgr
isease-specific guidelines use in some cancers. For example, in
T i . ) i that include radioligand the US and Europe, it is approved for
Continuing professional development Continuing professional development is an therapy use in neuroendocrine neoplasms?®
on radioligand therapy is available for : opportunity to further educate medical physicists Do disease- (VES / NO / SOMEWHAT) and prostate cancer.4s The inclusion
medical physicists on new radioligand therapies and changes to YES specific of radioligand therapies in current and
(YES/NO / SOMEWHAT) guidelines or safety standards. . D . future guidelines for these diseases YES
gmdelmegs include would improve access.
radlollgand European guidelines for neuroendocrine
therapy? neoplasms are an example of disease-

(34

specific recommendations for the use of

radioligand therapy.®’

(35
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