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[bookmark: _Toc226454913]Purpose of the case studies
This appendix outlines the case studies explored in the project and informed by the stakeholder engagement outlined in appendix F.
The purpose of the case studies was to:
pilot the taxonomy of implementation costs developed as part of the HTA Lab project
assess the appropriateness of the recommendations.
Case study 1: molecular radiotherapy
[bookmark: _Toc226454915][bookmark: _Hlk217325739]Rationale for selection
The first case study selected was molecular radiotherapy (MRT), also known as radioligand therapy, radionuclide therapy or nuclear medicine therapy. It is composed of 2 parts; a cancer targeting ligand and a radioactive substance (see The Health Policy Partnership Health system readiness report [PDF only]).
MRTs deliver radiation directly to cancer cells. MRTs are currently licensed for tumour types including neuroendocrine tumours and prostate cancer. So far, NICE has recommended 1 MRT. See NICE’s technology appraisal guidance on lutetium (177Lu) oxodotreotide for treating unresectable or metastatic neuroendocrine tumours. MRTs are expected to expand to other cancer types in the coming years.
In July 2025, the horizon scanning team at NICE analysed the pipeline of MRTs. The analysis found that over 60 treatments were being investigated in clinical trials at different phases of development. Of those, 7 assets were in phase 3 trials, 16 in phase 2 and the rest in phase 1.
Assets were being investigated across a range of tumour sites, including gastroenteropancreatic neuroendocrine tumours (GEP-NETs), and breast, colorectal and pancreatic tumours. The most commonly targeted single tumour site was prostate cancer. There were 23 assets investigated only in prostate cancer.
Given the number of products in development, we considered MRTs a useful case study. There is a good possibility that some treatments will get marketing authorisations and be evaluated by NICE across a broader range of indications. Also, based on background research, it was expected that implementing MRTs at scale across multiple indications would pose complex infrastructure and service-design challenges. These include, among others, access to specialised diagnostics and supply chain issues linked to short half-lives.
[bookmark: _Toc226454916]Testing the taxonomy and preliminary recommendations in MRT
We engaged with a range of people with expertise in MRT to gain insights into infrastructure and service-redesign cost considerations related to their implementation. Expertise included people from radiophysics, radiation and clinical oncology, radiology and nuclear medicine. There were also perspectives from industry and patient organisations (see appendix F for more detail).
We used an iterative approach for engagement. We held virtual meetings with individual stakeholders to understand their opinions of the current pathway, key implementation challenges, resource needed and priority areas for supporting implementation. We mapped issues raised by stakeholders onto the taxonomy of costs (see table 1). We held a multistakeholder workshop for stakeholders to reach consensus on the main issues and relevant implementation cost components.
The key issues relating to MRT implementation were:
Infrastructure needs: stakeholders confirmed that the main barriers to MRT implementation are the:
lack of availability of diagnostic tests, namely positron emission tomography (PET), and combined PET and computerised tomography scans (PET–CT)
need for additional facilities equipped for handling the administration and disposal of radioactive therapies
need for additional trained and licensed staff.

There are currently centres that deliver MRT, so the system should use existing pathways rather than ‘reinvent the wheel’.
Variability of infrastructure needs according to isotope: stakeholders clarified that lead-lined rooms are needed for administering iodine-131 and lutetium-177. But they said that the requirements are less stringent for alpha emitters. So, it is important to account for this variability across isotopes.
[bookmark: _Int_gPviMxs9]Gaps in services that should be part of standard care: stakeholders raised that there are existing commissioning policies that need prostate-specific membrane antigen (PSMA) PET–CT scans for people with high-risk primary and recurrent prostate cancer (see the NHS England commissioning policy on PSMA radiotracers in PET–CT imaging [PDF only]). But they are not routinely available. Similarly, dosimetry is supported by current UK regulations (see HM Government [2017] The Ionising Radiation [Medical Exposure] Regulations). The regulations including a statement that exposures to radiation should be individually planned, and their delivery appropriately verified. This is also supported by the Care Quality Commission IR(ME)R annual report 2020 to 2021. But, despite the regulations being in place for years, stakeholders reported that the procedure is not reimbursed, which makes centres reluctant to do them. Stakeholders did not think it would be appropriate to ask companies to include the costs of PSMA PET–CT scans or dosimetry in their economic models because they should be part of baseline care.
Need for proactive approaches to support implementation: stakeholders said that, in general, faster and proactive planning for implementing MRTs is needed to avoid delays in patient access. They said that horizon scanning should be done to identify needs. They agreed that there is currently a long gap between clinical trial completion and actual adoption of therapies in clinical practice.
Need for collaborative approaches: stakeholders highlighted the need for joint efforts between industry, NHS and policymakers to support implementing MRTs. Healthcare practitioners thought that companies could play a bigger role in making PET tracers available and be more transparent around projected patient volumes to allow effective planning.
Disadvantages to first-in-class treatments: stakeholders discussed the issue of first-in-class medicines bearing disproportionate implementation costs. They agreed that there needs to be a fair approach to accounting for these costs.
NICE positive decisions as drivers for service improvements: stakeholders commented that there are wider benefits to patients beyond the benefits attributed to an individual technology. This is because services improve once NICE approves a technology.
Table 1 Applying the taxonomy of costs to MRT
	Cost category
	Cost subcategory
	Discussion

	[bookmark: _Hlk217308002]Personnel
	Staff time
	Stakeholders said that staff from different specialties would be needed to support the treatment pathway for MRTs. Tasks include imaging, determining eligibility, preparing treatments, delivering treatment, post-treatment monitoring and imaging, and safe disposal of the drug. There are likely to be variations across specific MRT technologies.
Stakeholders referenced the NHS service specification for MRT (see NHS England’s MRT service specification), which references the following essential staff groups:
at least 2 Administration of Radioactive Substances Advisory Committee (ARSAC)-licensed practitioners
radiation protection advisor
radiation protection supervisor
medical physics expert
radioactive waste advisor
radiographers or clinical technologists (or technologists, diagnostic and therapeutic), physicists or clinical scientists or oncologists or other clinical specialists as appropriate
surgeons, when needed
nuclear medicine physicians or nuclear medicine radiologists.

	Personnel
	Staff numbers
	Stakeholders highlighted current staff shortages and the need to significantly increase the number of staff as MRTs expand to other indications.

	Personnel
	Staff recruitment
	One stakeholder said that a ‘hidden cost’ of MRT implementation is the reluctance of some staff to work with radioactive substances. They said that this may increase the burden on recruitment.

	Personnel
	Staff training and upskilling
	While discussing staff shortages, a stakeholder said that some centres are training their own staff to address shortages in specific staff categories. Training time needed will vary across different staff types. In addition to general training, specific training for delivering each newly recommended isotope will be needed.

	Personnel
	Staff certification
	Stakeholders said ARSAC licensing requirements for implementing MRT. ARSAC licences are needed for each of the procedures done. The ARSAC website states that there are no fees for processing any practitioner applications. But staff time will be needed to complete the applications. 

	Personnel
	Overheads
	Not explicitly stated but likely to be relevant.

	Capital infrastructure
	Physical infrastructure
	Stakeholders mentioned implementation constraints related to physical infrastructure. Infrastructure needs include physical space to deliver treatments and monitor patients immediately post treatment, and special infrastructure (for example, drains or toilets) to dispose of radioactive materials. These infrastructure requirements would need to meet specific radiation safety and environmental standards.
Stakeholders said that currently MRT is delivered in a relatively small number of specialist centres and that there are geographic inequalities in access to treatment. Stakeholders also said that growth in the number of treatments delivered per centre is constrained by limits in the amount of radioactive waste by site.
Stakeholders pointed to several reports mapping existing MRT services and future recommendations and suggested potential implementation strategies to expand current services (for example, network-based or hub-and-spoke delivery models with centralised imaging or data processing).

	Capital infrastructure
	Equipment
	Lack of access to imaging equipment (for example, PET scans) was said as a major constraint to implementing MRTs. The need to increase access to imaging applies to diagnostics and dosimetry.
Stakeholders said NHS England’s MRT service specification requirements, which include a list of equipment that providers at different levels need to deliver MRT services. 

	Capital infrastructure
	Digital infrastructure
	A stakeholder stated that there is a lack of adequate infrastructure for data processing for dosimetry in the UK. 

	Capital infrastructure
	Site certification
	In addition to certification at the provider level, ARSAC licensing requirements are needed for implementing MRT. Fees are available at the ARSAC support unit website on how to submit employer licence applications to ARSAC.

	Non-personnel
	Testing or diagnostic workup
	The need for imaging relates to diagnostics and also to dosimetry. Stakeholders said that post-treatment imaging could be used to identify patients most likely to benefit from treatment. Thid could increase the cost effectiveness of MRT. Furthermore, they noted that the marginal costs of diagnosis and dosimetry would likely be small compared to the cost of the MRT products.
Stakeholders also said there are issues with there being no system for reimbursement of dosimetry. These issues exist despite dosimetry recommendations and requirements included in the Ionising Radiation (Medical Exposure) Regulations 2017 guidance and Care Quality Commission IR(ME)R annual report 2020 to 2021 and NHS England’s MRT service specification.

	Non-personnel
	Patient transportation 
	Not explicitly stated. But it was said that people would be willing to travel far for treatment. 

	Non-personnel
	Device and infrastructure maintenance and servicing
	Not explicitly stated but likely to be relevant.

	Non-personnel
	Consumables
	Not explicitly stated but likely to be relevant.

	Non-personnel
	Utilities (for example, electricity) 
	Not explicitly stated but likely to be relevant.

	Non-personnel
	Rent 
	Not explicitly stated but likely to be relevant.

	Supply chain
	Drug transportation​​
	A stakeholder noted that considering the short half-lives of these products, MRTs need specific logistical arrangement and manufacturing to order. This can contribute to the cost structure of MRTs themselves but is not necessarily a separate implementation cost.

	Supply chain
	Drug storage
	Also related to the short half-lives, stakeholders noted that the MRTs could not be stockpiled, and that radiation protection specialists were needed to ensure safe storage. 

	Supply chain
	Drug disposal
	Stakeholders also noted:
the need for special infrastructure (for example, drains and toilets) to dispose of waste
the need for specific staff members to support with environmental licensing
limits to the amount of waste that can be disposed at each site.
The latter might impose a limit on the number of treatments that could be delivered at a specific location. This could affect MRT service delivery across England. 



Case study 2: geographic atrophy
[bookmark: _Toc226454918]Rationale for selection
Age-related macular degeneration (AMD) is a major cause of ocular morbidity in high income countries (Owen, 2012). AMD leads to the gradual impairment of vision, mainly affecting central vision and leading to difficulty recognising faces, reading and driving (see the NHS webpage on symptoms of AMD).
AMD can be classified as early or late, with the latter being further subdivided into:
wet active (with neovascular lesions that might benefit from treatment)
wet inactive (neovascular disease with irreversible damage)
intermediate
dry.
Geographic atrophy is a form of late dry AMD (see NICE’s guideline on AMD). In England, treatments are available for people with wet active AMD, including anti-vascular endothelial growth factor (VEGF) treatment (see NICE’s guideline on AMD and the NHS webpage on treatments for AMD).
Although no geographic atrophy treatments have been evaluated by NICE to date, there are several treatments in development. It is likely that implementation costs will be considerable for some potential treatments for geographic atrophy. This is because of the size of the target population and the resource intensity associated with the administering some of these treatments. The estimated prevalence of geographic atrophy among people over 50 years in the UK is 1.3% (with confidence intervals of 0.9% to 1.9%; Owen et al. 2012). Considering that there over 23 million people who are over 50 years in England, the potential target population for these treatments could be around 300,000 people (1.3% of 23 million). Even if the specific indications cover only a subset of these people, the financial impact of any new treatment recommended by NICE is likely to be substantial. Some of the treatments in development involve intraocular surgery or regular intravitreal injections. These methods of administration may be associated with substantial resource use in terms of staff time, availability of specialised equipment and surgical capacity. So, we considered geographic atrophy to be a useful case study for assessing the appropriateness of identified methodological and procedural approaches to incorporate implementation costs in HTA.
[bookmark: _Toc226454919]Testing the taxonomy and preliminary recommendations in geographic atrophy
Similar to the MRTs case study, we engaged with people with expertise in macular degeneration. We sought insights into potentially relevant infrastructure and service redesign cost considerations related to implementing new treatments. These included consultant ophthalmologists and representatives from industry and patient organisations (see appendix F for more detail).
We held virtual meetings with individual stakeholders to understand their opinions of the current pathway, key implementation challenges, resources needed and priority areas for implementation. We then mapped issues raised by stakeholders onto the taxonomy of costs (see table 2). We held a multi-stakeholder workshop to reach consensus on the main issues and implementation cost components.
[bookmark: _Hlk217400774]The key issues related to implementing treatments for geographic atrophy identified in the multi-stakeholder workshop were:
Infrastructure needs: stakeholders confirmed that the main barrier to implementing treatments for geographic atrophy is lack of sufficient capacity in ophthalmological services. Stakeholders highlighted that services for treating wet AMD are currently stretched. So, services would not be able to handle the load of monthly or treatments once every two months for geographic atrophy for some of the treatments in the pipeline. This is particularly because these treatments would potentially be given to a large group of patients until benefit stops.
Importance of taking a stratified approach to treatment: healthcare professionals highlighted that not everyone with geographic atrophy is expected to benefit from treatments. Treatments should only be given to people who would benefit. Healthcare professionals would expect that people with foveal sparing would benefit more. But this is based on a post-hoc analysis and not necessarily from clinical trials powered to detect these differences.
Risk of conversion of geographic atrophy to wet AMD: stakeholders highlighted that there should be continuous monitoring for people with geographic atrophy, to detect progressive vision loss and conversion to wet AMD. Once central vision loss occurs, the treatments would no longer be given. Currently, there is no routinely available diagnostic test to detect this accurately. But stakeholders highlighted microperimetry as a technique to do this more effectively. It is a time-consuming procedure that can take up to 45 minutes.
	
	
	



Learnings from wet AMD: stakeholders highlighted that there are a lot of similarities in infrastructure and services needed for treating geographic atrophy and wet AMD. This is particularly in terms of intravitreal injections. So, looking at the costs of delivering anti-VEGF treatments is a good starting point for estimating costs associated with implementing treatments for geographic atrophy.


Table 2 Applying the taxonomy of costs to geographic atrophy
	Cost category
	Cost subcategory
	Discussion

	Personnel
	Staff time
	Engaged stakeholders said that staff are needed to make a diagnosis, administer treatments and monitor vision loss.
Treatment administration would need to be done by specialists. Stakeholders proposed that if a treatment becomes part of routine care, treatment administration could potentially be shared with nurses. Nurses currently administer intravitreal injections for wet age-related macular degeneration (AMD).
For intravitreal injections, staff will be needed to administer the treatments either once a month or once every two months.

	Personnel
	Staff numbers
	Stakeholders highlighted current staff shortages for other ophthalmological conditions with existing treatments, particularly wet AMD. They highlighted the need to significantly increase the number of staff given the significant size of population with no existing treatments. 

	Personnel
	Staff recruitment
	More staff need to be recruited, because currently there are insufficient numbers for delivering anti- antivascular endothelial growth factor (VEGF) treatments for wet AMD. Some geographic atrophy treatments are administered monthly or once every two months until patients stop benefitting from them. 

	Personnel
	Staff training and upskilling
	Wet AMD is currently treated using intravitreal injections so existing staff should be able to administer treatments for geographic atrophy. There may be a need to upskill nurses to administer treatments for geographic atrophy. 

	Personnel
	Staff certification
	Not stated.

	Personnel
	Overheads
	Not explicitly stated but is relevant to additional infrastructure needed.

	Capital infrastructure
	Physical infrastructure
	Currently available services are overstretched for wet AMD. So, to accommodate any new treatments, more ophthalmological clinics are needed to treat for patients with geographic atrophy. 

	Capital infrastructure
	Equipment
	Diagnostic equipment is needed to identify eligible patients and monitor them. Stakeholders said that microperimetry is a more accurate approach relative to current care to assess the functional areas of the retina. So, it can be used to monitor the decline of visual function and specialist equipment is needed.

	Capital infrastructure
	Digital infrastructure
	Not stated.

	Capital infrastructure
	Site certification
	Not stated.

	Non-personnel 
	Testing or diagnostic workup
	Healthcare professionals highlighted that there is a need to test a lot of people to identify who would benefit from these treatments. They highlighted based on some post-hoc analyses that a subpopulation that may benefit more is people with foveal-sparing AMD.
The condition needs to be monitored because once the central vision is lost then treatment benefit is lost. Stakeholders highlighted microperimetry as a potentially accurate way to monitor vision loss. But it is not currently offered routinely in the NHS.
People with geographic atrophy also can experience conversion to wet AMD, at which point they would then have anti-VEGF treatments. So there needs to be follow up to identify conversion.

	Non-personnel 
	Patient transportation 
	Not stated.

	Non-personnel 
	Device and infrastructure maintenance and servicing costs  
	Not explicitly stated but is relevant to additional infrastructure needed.

	Non-personnel 
	Consumables
	Not stated.

	Non-personnel 
	Utilities (e.g., electricity costs) 
	Not stated directly but is relevant to additional infrastructure needed.

	Non-personnel 
	Rent 
	Not stated directly but is relevant to additional infrastructure needed.

	Supply chain
	Drug transportation​​
	Not stated.

	Supply chain
	Drug storage
	Not stated.

	Supply chain
	Drug disposal
	Not stated.



[bookmark: _Toc226454920]
Evaluating the appropriateness of our recommendations through the case studies
Through these case studies we were able to:
test the taxonomy as a tool to support discussions with individual stakeholders around implementation costs related to specific technologies and indications and then discuss preliminary findings in a multi-stakeholder environment
test our preliminary recommendations around:
early engagement with stakeholders to identify current treatment pathways, infrastructure and service needs to implement the technologies
reaching consensus on key priority areas in terms of implementation costs that need aligning early in the process within evaluations to ensure they are appropriately captured
identify gaps in available services for molecular radiotherapies, which should be part of core services but are not routinely available, specifically, dosimetry for all MRTs and PSMA PET–CT scans for prostate cancer
identify other indications that would be relevant to inform cost estimates for geographic atrophy
identify key sources of information and other relevant initiatives within each of the case studies that were shared by experts.
[bookmark: _Toc226454921]Proposed approaches to using findings from case studies
For NICE technical teams and external assessment groups evaluating MRTs and treatments for geographic atrophy, the findings from these case studies could help improve understanding of:
key resource use and costs categories to focus on from an economic evaluation and resource impact assessment perspective to support discussions with stakeholders
current gaps in core services that should be offered to patients and ensure that they are appropriately addressed within the evaluation
implementation cost categories that may be common to multiple treatments and those that are relevant to a subset of treatments and potential positive spillover effects, which could enable later discussions around a potential apportionment approach
inform discussions with other stakeholders at various points in the evaluation process and expedite reaching consensus at an earlier stage of evaluations, supporting streamlined decision making.
[bookmark: _Toc226454922]Conclusion
The case studies showed the value of applying a structured taxonomy to identify and categorise implementation costs associated with new health technologies. These findings reinforce the importance of early and proactive engagement with stakeholders to anticipate resource needs and service redesign requirements. They also underscore the need for clear guidance on which costs should be considered part of baseline care versus costs attributable to new technologies.
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