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Readers should be aware that issues and considerations outlined in HTA lab reports cannot be taken as indicative or suggestive of any future position. It will not be regarded as relevant to any future decision that may be taken by NICE.
The contents of HTA lab reports are based on scientific knowledge that is publicly available and engagement with stakeholders at the time of writing the reports, It cannot account for future changes and developments in scientific knowledge or any referenced material from external sources.
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Target product profiles (TPPs) are used as a tool to outline the minimal and desirable characteristics of a given technology to meet a particular need. They are structured to cover relevant items for the type of technology being considered. They usually include items relating to a technology’s intended use, its characteristics, and evidence on safety and effectiveness. TPP development can be flexible but is usually based on a review of available literature, expert input and consensus from relevant stakeholders.
TPPs were first developed by regulators in the US to facilitate communication with manufacturers. Initially, the intention was for manufacturers to develop them on a voluntary basis. The aim was to provide a common vocabulary, and an understanding of the details and potential benefits of products at an early stage of the approval process. Recently, it has become more common for regulators and international agencies, like the WHO, to develop and publish TPPs themselves. This is to provide clear information on the expected characteristics of technologies needed to address unmet needs.
There has been limited consideration of the potential uses of TPPs in health technology assessment (HTA). It has largely been restricted to including items relating to cost effectiveness. But TPPs may have value for NICE and in HTA more broadly, particularly in relation to digital health technologies:
First, there is potential for TPPs to be developed for demand signalling, particularly when strategic topic intelligence has identified that technologies are not available in a priority area in order to inform, support and guide product development. This would replicate traditional uses of TPPs and is in line with proposals for demand signalling to form part of the new integrated, rules-based medical technology pathway for England.
Second, there is potential for TPPs to be developed to support communication of guidance when topics relate to technologies where replicability will be easy and there are several available products (for example, digital health technologies). This would be a more novel use of TPPs, and could aim to provide useful and useable advice for commissioners on the minimum and desirable characteristics of digital health technologies, based on the clinical- and cost-effectiveness evidence considered by NICE committees, and their value assessment.

The HTA Lab explored whether it is possible to construct an outline of a TPP for digital health technologies (DHTs) using virtual ward technology platforms as an example. To support this, we attended NICE committee discussions on products relating to virtual wards to assess to what extent committees identify the minimal and desirable characteristics of technologies. From these discussions, it was possible to construct an outline of a TPP with characteristics relating to the target population, professional and patient interfaces, supported medical devices, type of monitoring, interoperability, safety and effectiveness, other issues based on committee’s discussions. 
Several key considerations were identified while developing this case study. The aims of TPPs and the approach used in their development appears to align with some aspects of committee deliberations where a number of technologies with similar characteristics are available. However, there are a series of practical challenges with developing TPPs alongside guidance. Because of their remit and purpose, committees do not centre discussions around minimal and desirable characteristics, and evidence consideration takes a substantial amount of committee time. Also, the TPP drew on issues relating to both managing the delivery of virtual wards by an NHS service and the details of virtual ward platforms themselves.
While completing the case study, we identified an NHS England specification guide for virtual ward technology platforms. This was done using the MoSCoW approach (that is, must have, should have, could have, will not have). The guide provides requirements for a wide range of items and could be enhanced with items relating to discussions around evidence and the need for additional evidence to support key technical features of virtual ward platforms. In some areas the guide specification is able to provide more depth information on technical aspects of technologies and highlights the needs for multiple partners to contribute their expertise to TPPs. 
Based on this work, it appears that information that is developed during NICE evaluations could provide useful content within TPPs for digital and other types of health technologies. NICE is well positioned to contribute to the development of TPPs but their development requires a whole system approach led by partners with a broader view of the innovation pathway to be more beneficial.


[bookmark: _Toc167888414]Background
[bookmark: _Toc167888415]Target product profiles
TPPs outline the necessary and desirable characteristics of a technology to meet a particular health need (Cocco et al. 2020). They are developed by a range of stakeholders for several functions. But their central purpose is to improve communication during the development and roll-out of novel technologies and guide research and development and innovation.
TPPs are structured as a list of minimal and desirable characteristics grouped according to appropriate subheadings. These groupings and required characteristics can have varying levels of specificity. They can also be flexible in terms of the developer, the purpose of the TPP and the target health technology (Cocco et al. 2020). Typically, TPPs will include these groupings:
intended use
target population
target user
target setting
details of the technology
safety
efficacy and effectiveness
systems requirements.
A basic TPP template for drug development is presented in Table 1. The US Department of Health and Human Services also has a more in depth template with guidance. Further examples of use are provided under “Current uses” with links to specific examples.



Table 1: Example target product profile template from (Biocurate 2023): a factsheet on constructing a TPP from industry’s perspective
[image: An example of what should be included in a target product profile. These include the essential and ideal characteristics of a technology according to a series of parameters.]
Development of TPPs varies according to their purpose. If they are developed for industry use, they will follow internal processes and be aligned with business strategies. For publicly available TPPs, a published review of methods found that they typically involve a literature review and expert input to develop drafts for consultation. The content is then finalised using varying consensus building exercises (Cocco et al. 2020). The World Health Organization (WHO) also recommends that TPPs reflect the best available evidence and are based on consultation with appropriate experts. This approach must be followed for a TPP to be eligible for inclusion in a WHO directory.
[bookmark: _Ref161403670][bookmark: _Ref161403833][bookmark: _Ref161403850][bookmark: _Ref161403861][bookmark: _Toc167888416]Current uses
[bookmark: _Toc161344368][bookmark: _Toc164775583][bookmark: _Toc167886969][bookmark: _Toc167888417]Regulators and industry
TPPs were first developed by the US Food and Drug Administration (FDA) to facilitate communication with industry. They were proposed as a tool to be prepared by manufacturers and provided voluntarily to regulators during drug development. The aim was that they would provide a common vocabulary and understanding on the details and potential benefits of products at an early stage of the process. TPPs appear to be used frequently by industry and consulting partners during drug development. By documenting minimal and desirable characteristics of a new product in development, TPPs provide a structure for making ‘go’ or ‘no-go’ decisions, and developing market access strategies (Bandyopadhyay, 2017; KPMG, 2023). They are also seen as a way of facilitating communication during early discussions, and ensuring clarity on the characteristics of innovative technologies. Despite their support from the FDA and their use in industry, TPPs are an underused tool and appear relatively infrequently in formal regulatory interactions (Breder, Du, and Tyndall, 2017).
Recently, regulatory agencies have also published TPPs themselves to help communication with industry and to guide industry towards developing products with desirable characteristics. In this setting, TPPs can also help define what should be included in regulatory submissions. During the COVID‑19 pandemic, the MHRA issued several TPPs on diagnostics to outline necessary characteristics for use in UK government testing strategies (for example, the MHRA’s TPT on point of care SARS-CoV-2 detection tests, the MHRA’s TPT on in vitro diagnostic self-tests for the detection of SARS-CoV-2 in people without symptoms).	Comment by Dalia Dawoud: Is it called TPT?
[bookmark: _Toc161344369][bookmark: _Toc164775584][bookmark: _Toc167886970][bookmark: _Toc167888418]International agencies
TPPs have also been used by international agencies and charitable foundations. This approach stems from the Ebola outbreak of 2014 to 2015, when there was a need for coordinated attempts to develop new health products within rapid timelines (WHO, 2023). TPPs were seen as a way to provide a summary of the characteristics of technologies that were needed to manage the outbreak. These could then be used as a common framework to work towards for industry, the WHO, national governments and other stakeholders. The WHO now hosts an open target product profile directory in which TPPs funded by the WHO or by other organisations can be made publicly available. In this context, TPPs are mostly aimed at diagnostics and vaccines. But a series of TPPs for digital health were included in WHO’s End TB strategy.
[bookmark: _Toc161344370][bookmark: _Toc164775585][bookmark: _Toc167886971][bookmark: _Toc167888419]Health technology assessment
There appears to have been limited attempts to use TPPs in HTA or to explore where insights developed during assessment could contribute to TPPs developed by other partners. There has been some initial discussion about whether TPPs could be expanded to include factors relevant to decision making in HTA based on findings from early economic modelling and/or wider considerations of minimal or desirable characteristics relating to cost and value (Wang et al. 2021). But TPPs do not appear to have been used by HTA agencies.
[bookmark: _Toc167888420]Potential uses of TPPs by NICE
The HTA Lab aimed to explore the potential for NICE to develop or contribute to TPPs for digital health technologies.. This was a first step in assessing whether TPPs could have a role within NICE’s overall strategic direction and identifying challenges associated with their development and use. We identified two broad areas where NICE could develop or contribute to developing TPPs that could be explored further: demand signalling and supporting guidance.
[bookmark: _Toc167888421]Demand signalling
There is a potential for NICE to develop or contribute to developing TPPs when strategic topic intelligence has identified that there are priority areas for which no suitable technologies are available. This would be in line with how TPPs have been used previously and could signal areas of unmet need in which technologies are needed or available technologies do not have desirable characteristics. This could support awareness across stakeholders in the wider ecosystem and expedite development of innovative technologies to meet these unmet needs. Given our role and expertise, NICE could contribute information on minimal and desirable characteristics based on  details that have already been scoped as part of strategic topic intelligence and wider considerations relating to evidence. These are:
Priority outcomes to support assessment of effectiveness and cost-effectiveness of technologies
target populations with unmet needs or significant headroom
technical features
Target performance levels and, if appropriate, price benchmarks
There could be potential for NICE to lead the development of TPPs but NICE could contribute to TPPs developed by system partners. Proposals for the new integrated, rules-based medical technology pathway highlight that a coordinated signal to innovators is needed to quickly and clearly share health system priorities (NHS England, 2024). TPPs could provide a structured tool to achieve this demand signalling and could be developed in conjunction with the Department of Health and Social Care, NHS England, and the MHRA.  Coordination with these partners could provide clarity on minimal and desirable requirements relating to their different remits and expertise to ensure that there are innovative products for unmet needs have a clear pathway to reimbursement for technologies.
There is some evidence that industry is also beginning to move in this direction and are beginning to include characteristics relating to HTA in their own in-house TPPs (Wang et al. 2022). If NICE itself or with other partners took a role in developing TPPs this could facilitate communication and ensure alignment across these activities. They could also be used by NICE Advice in its engagement and advice projects with technology developers.
[bookmark: _Toc167888422]Guidance
There is also the potential for NICE to explore novel uses of TPPs and whether NICE could develop TPPs as part of guidance or provide input to TPPs developed by partners within the system based on information from its assessments including from committee deliberations and supporting documentation. This potential may exist across multiple programmes, including early value assessment (EVA), multi-technology guidance (MTG), and late stage assessment (LSA).
TPPs have particular value for digital health technologies. Traditionally, NICE guidance has focused on single technologies or giving recommendations for a series of individual technologies that meet a particular need. However, digital health technologies present challenges for this model because there are likely to be a larger number of digital technologies that meet a specific need. Further, similar technologies are likely to exist because of their replicability and fast followers may be able to replicate desirable technologies with relative ease.  
There are several programmes at NICE where TPPs may be particularly relevant. For NICE EVA guidance, the aim is to provide rapid assessment and expedited access to promising technologies and due to this conditional recommendation may rely on limited evidence and areas of uncertainty. In some cases, the evidence supporting recommended technology may be able to be rapidly replicated by developers who may not have reached this stage of evidence generation at the time of guidance. For example, one digital technology for children and young people with mild to moderate symptoms of anxiety or low mood was recommended on the basis of a small single-arm prospective study with short-term follow up. This could be rapidly replicated by a developer of a similar product. In these cases, TPPs may be able to provide clearer information to both developers on what is needed to reach this stage of guidance and to commissioners on whether new products in an evolving space should be considered, alongside those available at the time of guidance. TPPs also have potential to support multi-technology guidance where evidence is likely to be well developed. In this programme, information on expected levels of performance and other key parameters could be taken from supporting studies and economic models and could provide clarity around expectations for individual technologies where recommendations relate to an class of health technologies.
Given this context, there may be potential for NICE to develop TPPs to support guidance within assessments with multiple technologies/classes of technologies or assessments with a likelihood of fast followers Alternatively, it may be appropriate for another system partner to lead on developing TPPs to help commissioners assess whether technologies should be adopted. NICE could then contribute information that has been gained through relevant assessments.
[bookmark: _Toc167888423]Case studies
[bookmark: _Toc167888424]Virtual ward platforms for acute respiratory infections
[bookmark: _Toc161344376][bookmark: _Toc164775591][bookmark: _Toc167886977][bookmark: _Toc167888425]Background
NICE has been asked to produce several products to support and inform the expansion of virtual ward provision in England. One of these products is NICE’s health technology evaluation on virtual ward platform technologies for acute respiratory infections. This evaluation was done through the HTA Lab using a process closely mirroring NICE’s Early Value Assessment Programme.
Virtual ward platforms present challenges for NICE’s methods and processes. There are many virtual ward platforms that are broadly similar but have some key differences in approach. There is limited evidence available on the clinical or cost effectiveness of virtual ward platforms as a class, or whether specific characteristics are associated with their effectiveness.
Because of these challenges, this assessment presented an opportunity to consider whether new types of products can be developed to capture the input of experts and content of committee discussions in a way that provides information that is helpful for commissioners. TPPs are one type of product that could fulfil these aims. In this case study, we aimed to explore whether committee discussions could inform items for inclusion within a TPP for virtual wards, either as a distinct product developed within NICE or as a wider system initiative.
[bookmark: _Toc161344377][bookmark: _Toc164775592][bookmark: _Toc167886978][bookmark: _Toc167888426]Developing a TPP
As part of NICE’s virtual wards platforms health technology evaluation guidance development, a HTA Lab member attended evaluation committee discussions. The aim was to try and distinguish when questions or discussion reflected which characteristics a virtual ward platform should have and those that would be desirable but not essential to have. Based on this, we developed a draft outline of a TPP that contains items which could be inferred from committee discussion. Items related to the target population, professional and patient interfaces, supported medical devices, type of monitoring, interoperability, safety and effectiveness, other issues based on committee’s discussions. Completing this process also generated some key reflections on the feasibility of using TPPs and the potential role of NICE in their development.
Committee members asked questions that strongly aligned with the aims of TPPs in delineating what the minimal requirements of a technology are and what is desirable but not essential. This suggests that the approach used within TPPs is broadly aligned with how committees attempt to understand technologies and their supporting information when faced with a number of available technologies with differing characteristics and supporting evidence. However, there are practical challenges with adopting this approach.
Committee discussions addressed the required characteristics of technologies and whether supporting evidence for the technologies was able to support conclusions around which aspects of technologies are most necessary or most valuable. But due to the role of the committee, discussions focused on what this meant for recommendations relating to individual technologies or their overall class and did not centre around minimal and desirable characteristics or coming to a consensus on these issues. Within our case study, this means that the draft outline of a TPP is largely based on inferring what was most important to the committee. It may be that different conclusions would have been drawn by the committee had consensus discussion taken place. Further, there may have been other items that they would be interested in if the committee had asked to define content for a TPP, and the content within the outline may have been possible to be more specific.
Within the content we identified for inclusion in a draft TPP, some items clearly related to virtual ward platforms as technologies. But several important considerations that arose during committee discussions related to managing the delivery of virtual wards by NHS services rather than the platforms themselves. For example, the need for criteria to admit or provision of out-of-hours support are the responsibility of the host service, and do not relate to the characteristics of virtual ward platforms. Again, this suggests that NICE committees have important reflections on how virtual wards are managed that could be incorporated into a TPP. But this suggests that information from these discussions may be impactful if they could contribute to a TPP developed by partner organisations that have a broader view of the innovation pathway and adoption by NHS services 
For this evaluation, the committee had several technologies to consider, and a substantial amount of time was needed for clinical experts and company representatives to provide input. Also, discussions took time to consider the generalisability of evidence because there were a large number of technologies included and range of key parameters to be considered. This means that developing a TPP may not be possible using an evaluation committee while they are fulfilling their primary role of making recommendations on specific technologies. Or it means that there would need to be a reorienting of the role of a committee and their discussions for assessment where a TPP might provide value over traditional recommendations.
A final consideration on the potential of TPPs is whether NICE is able to provide more specific details on minimum and desirable values on key parameters for evidence presented to support technologies. This would be a departure from NICE’s usual approach and would require substantial changes to how committee deliberations take place. There are also challenges in defining minimal or desirable values from a methodological standpoint. For example, economic models may need to provide additional threshold analyses to define minimum values and it may be technically difficult to establish what the minimum value on a key parameter should be in the context of possible changes on other parameters (e.g. the licensing cost at which a digital health technology is cost-effective is dependent on a series of other variables relating to other associated costs and benefits).
For these reasons, TPPs may be a useful tool to communicate discussions which take place during the development of NICE guidance and the structured approach used within TPPs aligns with some aspects of how committees consider technologies and their evidence. However, there would need to be further consideration of where and when TPPs could be best developed during the lifecycle of a class of health technologies and their evaluation process and, consequently, which stakeholder would be in the best position to lead on their development.
[bookmark: _Toc161344378][bookmark: _Toc164775593][bookmark: _Toc167886979][bookmark: _Toc167888427]Comparison with other approaches
While completing this activity, we became aware that NHS England had published a guide specification for virtual wards based on a document previously used in the London region. This guide specification was developed through stakeholder engagement, although the details of this engagement are unclear, and used MoSCoW criteria (NHS England, 2023).
The MoSCoW criteria approach outlines what the technology:
‘must have’ to be put into use
‘should have’ but is not essential for a technology to go live
‘could have’ but is not required
‘will not have’ either because it has been agreed that it is a not a priority or is not appropriate.
The NHS England guide specification provides detailed requirements for domains relating to software architecture, functional requirements, operating requirements, environment and service requirements, and implementation training and quality. There could be the opportunity for NICE to provide additional information to this guide specification to enhance the consideration of evidence and to provide reflections from NICE committees on the need for evidence to support specific technical characteristics of virtual ward platforms.
An area in which NICE could add value is around the need for evidence on clinical and cost effectiveness of virtual wards to support decision-making on their use. In the MoSCoW criteria, it states that technologies should have ‘evidence of a peer reviewed study from within the NHS’. NICE processes and methods can provide much more detail on the types of outcomes and studies that would be seen as relevant to decision making. This information is based on input from committee, people with lived-experience and a range of other stakeholders. These perspectives are vital to support successful adoption and could be inputted through NICE contributions to these types of exercises. Also, the inclusion cost-effectiveness considerations may ensure that procurement can be targeted to technologies that offer most value.
In other areas, the NHS England guide specification is able to provide much more granular detail on specific technical issues. As an example, in the case of virtual ward platforms, the NICE committee discussed interoperability at a high level. It suggested that a minimum requirement would be integration with systems within the host trust. But it said that it would be desirable for integration across other acute and community service. In contrast, the NHS England guide specification provides much more detail on:
what systems the platforms will need to be interoperable with
which data should be accessible
how data should be provided.
Similarly, the NICE committee suggested that patients should be able to provide both objective measures from medical devices and subjective measures of outcome. But the NHS England specification guide provides more detail on the specific types of measures that should be available. Consideration around who is best placed to lead to development of TPPs would be needed to ensure that the knowledge and expertise of partners across the system is best reflected.
Finally, there are some areas in which the NHS England specification guide appears to diverge from the consensus of the NICE committee. In particular, the specification guide provides the view that platforms must have functionality to passively monitor patients without their input. It also states that the platforms should continuously (or almost continuously) monitor patients through real-time data feeds. In contrast, the NICE committee suggested that additional evidence is needed to show that a balance of sensitivity and specificity can be achieved with continuous monitoring. Similarly, the specification guide suggests that platforms could be device agnostic. But the NICE committee suggested that evidence is needed to show that using off-the-shelf devices did not impact health outcomes and developers would need to consider implications for regulation with this approach. In these cases, there is an opportunity to ensure that knowledge and expertise from across the health system can be reconciled to ensure that technologies deliver the most value for patients.
Evidence generation plans already provide a way of communicating where uncertainty needs to be addressed for technologies recommended within NICE EVA. Information from these plans and committee deliberations could be built into TPPs or similar MoSCoW criteria approaches. This could ensure that these approaches make the most of work being completed by all partners and ensure that they are as useful as possible. It could also provide a platform to develop consensus where different partners across the system has differing perspectives on what a technology should provide and the balance of technical innovation and evidence requirements.
[bookmark: _Toc167888428]Conclusions
TPPs are a useful tool for outlining the desirable characteristics of technologies. There are alignments of the approach used to develop TPPs and several NICE programmes, as well, as broader work to develop new rule-based pathways to support innovation in England. Information that is developed during NICE evaluations could provide useful content within TPPs for digital and other types of health technology. This is true of both TPPs which could have a role in demand signalling health priorities and areas of unmet need to developers and TPPs which aim to support commissioners understand which technologies present benefits to patients and value for money. 
NICE is very well positioned to contribute to the development of TPPs but their development requires a whole system approach led by partners with a broader view of the innovation pathway to be more beneficial. 
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