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[bookmark: _Toc194494040]Background
Several disease-modifying dementia treatments (DMDTs) targeting the early stages of the disease are currently at varying stages of development, regulatory assessment and health technology assessment (HTA) in the UK. There were 119 next-in-class DMDTs in clinical development, and 36 were in phase 3 trials, in 2022 (Cummings et al. 2022).
The HTA Innovation Laboratory (HTA Lab) report on the potential issues and challenges in the evaluation of disease-modifying dementia treatments highlights that to use the new DMDTs that showed positive results in phase 3 clinical trials, the NHS is likely to need major service redesign. This includes changes to current disease diagnosis and management pathways. In practice, these changes would be associated with considerable additional infrastructure and costs. In particular, they would need new diagnostic testing to determine treatment eligibility (using either positron-emission tomography [PET] scanning or cerebrospinal fluid tests [CSF]), facilities for intravenous (IV) administration, and ongoing MRI monitoring to detect treatment-specific adverse events. Given the large expected target population, there will be an immediate need to expand NHS capacity for these activities, through equipment purchase or hire, setting up new IV administration units, increasing staffing levels, and providing training. 
The cost of these service redesign and infrastructure efforts could be considerable. For example, Wittenberg et al. (2019) calculated that an additional 10,000 CSF tests per year would need 22 new full-time equivalent nurses, while an additional 100,000 PET scans per year would need 35 new scanners. Published economic evaluations (Ross et al. 2022, Monfared et al. 2023) have estimated that up to 5 monitoring scans (MRI or MRI and PET) would be needed per person per year. 
According to the NICE health technology evaluation methods manual (2022), any costs associated with new infrastructure needed for a technology should be included in the economic models submitted by its manufacturer and considered in the cost-effectiveness assessment. If there is a single treatment in the pipeline that will be entirely responsible for the needed infrastructure, those costs should be fully reflected in the cost-effectiveness assessment for that treatment. But in the case of DMDTs, there is a pipeline of next-in-class drugs that will use the same infrastructure and redesign services. Including all new infrastructure costs only when evaluating the first-in-class drug would make its incremental cost considerably higher than the next-in-class treatments during their subsequent evaluations. 
Clearly, this would disadvantage the first-in-class treatment when demonstrating cost effectiveness. It would also have implications for the budget impact analysis, which estimates the overall cost impact of using the new treatment compared with the current standard care over 5 years. A first-in-class treatment manufacturer bearing all infrastructure costs would have a substantially higher first-year budget impact than next-in-class treatments. Because of challenges associated with accurately and fairly capturing infrastructure costs, they were not fully captured in the first NICE technology appraisals of DMDTs in dementia caused by Alzheimer’s disease (which were ongoing at the time of publication of this report). But the committee did not consider this to be a critical issue that would prevent decision making (see section 3).
After developing the previously mentioned report, the NICE HTA Lab team aimed to understand how new infrastructure costs are captured in NICE’s technology appraisals more generally. They examined the options for doing so in the context of fast-following medicines, and considered the potential need for new evaluation methods in this regard. This report outlines this work and supplements our earlier report (NICE’s HTA Lab report on the economic evaluation of multi-indication technologies: proposed approaches). 
[bookmark: _Toc194494041]Cost apportionment
Section 4.4.2 of the NICE methods manual for health technology evaluations (2022) states that ‘estimates of resource use should include the comparative costs or saving of the technologies and changes in infrastructure, use and maintenance. If appropriate, staff training costs should be included’. In section 4.8.1, it states ‘If a diagnostic test to identify patients or establish the presence or absence of a particular biomarker is not routinely used in the NHS but is introduced to support the treatment decision for the specific technology, include the associated costs of the diagnostic in the assessments of clinical and cost effectiveness.’.
The manual also states that under certain circumstances, a non-reference-case analysis incorporating the apportionment method should be considered and states the following in section 4.4.15: ‘A non-reference-case analysis in which a particular cost is apportioned or adjusted when: 
there is an established plan to change practice or service delivery in the NHS 
there is a formal arrangement with relevant stakeholders that the full costs should not be attributed to the new technology
the technology has multiple uses beyond the indication under evaluation
introducing the new technology will lead to identifiable benefits that are not captured in health technology evaluations.’.
Cost apportionment means dividing some aggregate cost (for example, of new infrastructure) across multiple NICE evaluations (for example, of different technologies that would use the same infrastructure, or of the same technology for multiple indications). In theory, the cost-apportionment method has the potential to fairly distribute necessary infrastructure and service redesign costs among treatments along the pipeline that will need those resources. In practice, however, its implementation has important challenges and has been used little to date.
[bookmark: _Ref188863356][bookmark: _Toc194494042]Use of cost apportionment in HTA
[bookmark: _Previous_use_of][bookmark: _Toc194494043]Previous use of the cost-apportionment method in NICE technology appraisals 
Based on the discussions with the HTA Lab working group and senior NICE staff, we identified 14 NICE technology appraisals in which substantial infrastructure and service redesign costs were relevant (table 1). We reviewed the appraisal documents to identify examples of past use of the cost-apportionment approach for those costs. 
Table 1 List of reviewed NICE technology appraisals
	NICE technology appraisal number
	Title

	TA934 
	Foslevodopa-foscarbidopa for treating advanced Parkinson’s disease with motor symptoms 

	TA677 
	Brexucabtagene autoleucel for treating relapsed or refractory mantle cell lymphoma 

	TA644 
	Entrectinib for treating neurotrophic tyrosine receptor kinase fusion-positive solid tumours 

	TA630 
	Larotrectinib for treating neurotrophic tyrosine receptor kinase fusion-positive solid tumours 

	TA567 
	Tisagenlecleucel for treating relapsed or refractory diffuse large B-cell lymphoma after 2 or more systemic therapies 

	TA556 
	Darvadstrocel for treating complex perianal fistulas in Crohn's disease 

	TA975 
	Tisagenlecleucel for treating relapsed or refractory B-cell acute lymphoblastic leukaemia in people 25 years and under

	TA477 
	Autologous chondrocyte implantation for treating symptomatic articular cartilage defects of the knee. Cartilage defects (knee) - autologous chondrocyte implantation 

	TA467 
	Holoclar for treating limbal stem cell deficiency after eye burns 

	TA410 
	Talimogene laherparepvec for treating unresectable metastatic melanoma 

	HST18 
	Atidarsagene autotemcel for treating metachromatic leukodystrophy 

	HST15 
	Onasemnogene abeparvovec for treating spinal muscular atrophy 

	HST11 
	Voretigene neparvovec for treating inherited retinal dystrophies caused by RPE65 gene mutations 

	HST7 
	Strimvelis for treating adenosine deaminase deficiency–severe combined immunodeficiency 



In the NICE technology appraisals on larotrectinib and entrectinib for treating NTRK fusion-positive solid tumours, scenario analyses were done in which only 50% and 25% of incremental screening costs were included, to avoid double counting if 2 or 4 NTRK fusion-targeting medicines were available. Apportioning the screening costs across 2 and 4 technologies reduced the incremental cost-effectiveness ratio for entrectinib from £54,646 when all the screening cost was included to £45,688 and £41,210, respectively.
In the remaining NICE technology appraisals reviewed, there were no examples of the apportionment method being used, although some technologies were expected to generate additional infrastructure costs. For example, when evaluating TA975, the committee was aware that introducing chimeric antigen receptor T-cell (CAR-T) therapies meant the NHS needed to provide:
a new service that would incur additional costs to transport and store the treatment
accreditation to administer the treatment
training of staff
access to intensive care units to manage adverse events.
They were not included in the analyses.
Since the start of this work, the NICE technology appraisals on lecanemab and donanemab for treating mild cognitive impairment or mild dementia caused by Alzheimer’s disease were published as draft guidance and were ongoing at the time of publication of this report. In the draft guidance for both evaluations, it was raised by patients, and clinical and commissioning experts that the evaluated technologies, and future disease-modifying treatments, would need significant changes to the diagnostic pathway. In both evaluations, the committee felt that costs related to the necessary investment in infrastructure and training may not have been fully captured in the economic analysis, and highlighted uncertainty around additional on-treatment monitoring costs.
Although the full costs of necessary infrastructure and service redesign were not included in the evaluations (as of the time of publication of this report), both companies did include the marginal cost of a diagnostic test for identifying people who need treatment with lecanemab and donanemab. Unlike in the evaluation on entrectinib, apportioning the screening costs across both treatments had not been done as a scenario analysis. 
[bookmark: _Toc180417346][bookmark: _Toc1559697705][bookmark: _Toc194494044]Methods used by other HTA agencies
We did a rapid review of methods manuals from other HTA organisations. A total of 9 methods manuals from HTA organisations in Australia, Canada, Denmark, Finland, France, Germany, Ireland, The Netherlands and New Zealand were reviewed. Among them, we identified no guidance on the use of cost-apportionment methods outlined by other HTA organisations. 
[bookmark: _Toc194494045]The appropriateness of cost apportionment 
The overall lack of use of cost apportionment to date, the relatively simple approaches taken when it was used, and the absence of guidance across the HTA community, point to the substantial barriers to implementing cost apportionment in practice. The HTA Lab team explored this in the following engagement activities:
Discussions with an HTA Lab dementia working group, consisting of health economists, policy advisers, HTA analysts, and 1 academic expert. HTA Lab dementia working group convened biweekly between September and June 2024 and members were asked for their opinions on incorporating service redesign and infrastructure costs into DMDTs evaluations. 
In addition, senior NICE staff who had relevant experience were consulted by e-mail and online meetings. 
Discussions with NHS England: several online meetings were held between representatives of the HTA Lab dementia working group and NHS England staff, including health economists, analysts, and programme directors on 16 February, 15 May, 8 July and 18 July. 
Based on these interactions, it was clear that implementing cost apportionment for high-cost infrastructure and service redesign is difficult to put into practice and likely to be subject to considerable uncertainty, which could explain its limited use in evaluations in which these costs are known to be considerable. 
To accurately estimate how infrastructure costs should be allocated between manufacturers, the apportionment method relies on accurate data and forecasts for expected treatments in development, their projected time to market, and market share estimates. These are all subject to high uncertainty and, potentially, a risk of gaming. If these data are unavailable, unreliable or unverifiable, they may lead to inaccurate cost apportionment and, therefore, inaccurate evaluations and incorrect budget impact estimates. 
The potential for inaccurately estimating cost shares poses a substantial financial risk to the NHS. If 1 or more treatments in clinical development does not reach the market, the full infrastructure costs would not be captured, meaning treatments that did reach the market would have cost-effectiveness estimates that do not accurately reflect their opportunity costs to the NHS. This issue is especially important in cases where there are only a few treatments in clinical development. For example, if only 2 treatments are expected to market, the first-in-class evaluation may attribute 50% of total infrastructure costs to the treatment under evaluation. But if the second-in-class treatment does not receive regulatory approval and therefore does not reach a NICE technology appraisal, then 50% of infrastructure costs would go uncaptured across NICE evaluations. This example assumes that both treatments would receive half of the market; in practice, uptake over time and between competing technologies may be difficult to predict. There is also a potential risk that cost apportionment might discourage small or emerging pharmaceutical companies with relatively limited resources, if they are concerned about having to include an inaccurate or a disproportionate share of infrastructure costs in their evaluation. This could lead to a reluctance to innovate. 
When considering potential alternative approaches to cost apportionment, NHS England indicated that for some indications, tariff costs exist that are designed to capture infrastructure and service redesign costs on a per-patient basis, for the purpose of accurately reimbursing healthcare providers. Tariff costs have been used in some NICE technology appraisals, notably for CAR‑T therapies (for example, TA683). If evaluations in which such costs are important can be identified up front, and tariff costs can either be provided by NHS England or constructed by the submitting organisation after clear guidance on how to do so, this might allow per-patient infrastructure costs to be agreed during an evaluation. Such costs could then simply be included in the incremental costs associated with the new technology, removing the need to apportion aggregate infrastructure costs across multiple evaluations. But such guidance does not presently exist, and NHS tariff costs and the methods underpinning how they are derived should be transparently reported.
Finally, we heard that there may be fundamental questions relating to whether NICE should include all infrastructure and similar costs in an evaluation. If a diagnostic, treatment or monitoring service does not exist, and the advent of promising technology means the NHS should invest in those services, then it is likely that some health benefits for patients will arise from the new services, in addition to the benefit from the treatment itself. How to quantify those relative benefits, and the extent to which the NHS or technology developing companies should be expected to pay for them, could be considered. For example, per-patient tariff costs may provide a way to ensure only the new infrastructure or service capacity used by the technology under evaluation is included in its evaluation.
[bookmark: _Toc194494046]Conclusion 
This short HTA Lab report outlines the considerations associated with using cost apportionment as a potential approach for capturing new infrastructure and service redesign costs in economic analyses, where relevant. 
Currently, the NICE methods manual does not include detailed guidance on dealing with any potential disadvantages incremental analyses might generate for the first-in-class treatment or next-in-class treatments developed shortly after. Cost-apportionment methods have not been widely adopted in previous NICE evaluations (including the recent Alzheimer’s disease evaluations), and we are not aware of any guidance on the approach from other HTA organisations. 
Although it has the potential to remove an unfair first-mover disadvantage, by spreading relevant high costs across multiple evaluations, it is clearly challenging to implement and relies on inherently uncertain information, such as the number of treatments that will reach the market and projected market shares. As a result, we consider that there may be value in a more detailed review of the methods used to include high infrastructure and service redesign costs in technology evaluations, and the appropriate role (if any) of cost-apportionment methods within that. In the context of pipelines of fast-following technologies, this could establish the appropriateness of the cost-apportionment method and inform how it should be implemented. Additionally, outside of the context of DMDTs, situations where the infrastructure associated with a single technology that is used for multiple indications could also be considered. 
If the proposed work identifies a need for further guidance on how to capture infrastructure costs, then developing such guidance with key stakeholders would help to support a fair, accurate and consistent approach.
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