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[bookmark: _Toc216093735]Background
Personalised genomic therapy is revolutionising modern medicine by addressing unmet clinical needs and offering tailored treatments for conditions that were previously difficult or impossible to treat. By using individual patient characteristics and genetic profiles, these therapies have the potential to provide highly targeted treatments for diseases, including rare genetic disorders and cancers. 
A range of innovative ‘platform technologies’ are being developed to enable the rapid development of these therapies to treat different indications, including individualised therapies for rare indications. There is currently no internationally accepted, common definition of a platform technology, but 2 prominent definitions are:
· European Commission (EC): ‘When a certain process/method is used to manufacture specific individualised treatments, i.e. adjustments to the medicine are made based on the characteristics of the patient or the causing pathogen’ (EC, 2023).
· US Food and Drug Administration (FDA): 'A well-understood and reproducible technology … that FDA determines to be appropriate, where the sponsor demonstrates that the technology (1) is incorporated in or used by a drug or biological product and is essential to the structure or function of such drug or biological product; (2) can be adapted for, incorporated into, or used by, more than one drug or biological product sharing common structural elements; and (3) facilitates the manufacture or development of more than one drug or biological product through a standardised production or manufacturing process or processes' (FDA, 2024).
Common to both definitions is that medicines for different indications share development mechanisms. More broadly, the concept of a ‘platform’ may be considered to reflect the possibility that the properties of related therapies might be used to confidently and safely predict the properties of a future related therapy. There has been a rise in the commercial availability of drug development platforms and, if this continues, they may enable the rapid development of new medicines for many rare indications. 
If this happens, health technology assessment (HTA) organisations like NICE should be prepared to receive a large number of company submissions for such medicines. Individualised therapies share several characteristics that could present challenges to NICE’s evaluation process, including a non-traditional evidence base, rapid development pathways, small target populations, and potential for service redesign. Recognising these complexities, key system partners such as the Department of Health and Social Care (DHSC), NHS England, the Medicines and Healthcare products Regulatory Agency (MHRA), and Genomics England are engaged in discussions about the regulatory, reimbursement, and implementation challenges these technologies present. The next iteration of the England Rare Diseases Action Plan is expected to further explore these issues, reinforcing the need for a coordinated system-wide approach.
Based on the scientific literature, we have identified technologies that may meet 1 of more of the above definitions of a ‘platform’. These include messenger ribonucleic acid (mRNA)-based therapies, such as small interfering RNAs (siRNA) and antisense oligonucleotides (ASO), adeno-associated virus (AAV) therapies, and advanced gene-editing platforms such as the clustered regularly interspaced short-palindromic repeat (CRISPR) system. These individualised therapies are being rapidly developed, with a growing number of late-stage clinical trials across multiple indications. 
This horizon scan summarises the clinical trial pipeline of siRNAs, ASOs and AAVs. This provides early insight into the key challenges these therapies present to NICE’s evaluation framework. These include uncertainties in clinical evidence, reliance on surrogate endpoints, challenges in economic modelling and the potential need for system-level adaptation. If the widespread use of platform technologies accelerates the development of treatments for rare diseases, NICE may need to explore bespoke approaches to assessing their value and ensuring timely patient access.
[bookmark: _Toc216093736]Current NHS practice and implementation 
Some individualised, nucleic acid-based therapies are used in NHS practice in England for conditions such as patisiran (an siRNA) and inotersen (an ASO) for treating hereditary transthyretin-mediated amyloidosis, inclisiran (siRNA) for hypercholesterolaemia, and nusinersen (ASO) for spinal muscular atrophy. But there is an expectation that the system will be presented with an increasing rate of development of individualised therapies in the coming years, as evidenced by their prominence in the England Rare Diseases Action Plan 2025. The availability of commercialised drug development platforms may accelerate this even further. The Plan indicates a recognition of the potential value of such therapies to address unmet needs for rare disease. But NICE’s technology evaluations of the aforementioned therapies highlight the challenges that individualised therapies can pose for HTA. The MHRA will also face evidential barriers when assessing them for regulatory approval. Their innovative nature, and frequent need for new genetic testing or treatment delivery services, also present the system with implementation challenges.
Methods and objectives
[bookmark: _Toc216093738]Objectives
This horizon scan report explores the individualised therapies outlined above, primarily to identify potential implications for HTA. The review will:
Examine current NHS practice. 
Explore the pipeline of new therapies and their expected evidence base and implementation considerations. 
[bookmark: _Toc216093739]Data source and collection
The horizon scan was done using data provided by the Specialist Pharmacy Service (SPS), which routinely monitors medicines in development through established databases and horizon scanning networks. Information was drawn from:
the SPS horizon scanning database, which tracks medicines in late-stage clinical development, generally from phase 3 onwards
UKPharmascan, which includes products in development from either 3 years before anticipated UK availability or the start of phase 3 clinical trials, whichever is earlier
supplementary checks of regulatory pipelines and trial registries (for example, ClinicalTrials.gov and the EU Clinical Trials Register) to validate trial identifiers and capture additional details (participant numbers, trial design and outcome measures).

This approach ensured consistency with NICE’s methods for forward-looking technology surveillance, while also enabling alignment with NHS and system partners’ horizon scanning activities.
[bookmark: _Toc216093740]Scope and inclusion and exclusion criteria
The horizon scan focused on individualised therapies and nucleic acid-based platform technologies including antisense oligonucleotides (ASOs), small interfering RNAs (siRNAs), adeno-associated virus (AAV) vectors and CRISPR-derived medicines.
[bookmark: _Toc216093741]Inclusion criteria
Interventional clinical trials of ASOs, siRNAs, AAVs or CRISPR therapies.
Trials from Phase 2 onwards, or earlier if captured within UKPharmascan or SPS pipelines.
Indications across oncology, rare diseases, neurological, cardiovascular, metabolic and infectious conditions.
Trials with available information on participant number, design, primary endpoints and sponsor.
[bookmark: _Toc216093742]Exclusion criteria
Non-interventional or observational studies.
Pre-clinical or animal studies.
Trials without sufficient public information (for example, missing trial identifier).
Very early-phase trials not included within the SPS or UKPharmascan scope.
[bookmark: _Toc216093743]Current treatments
[bookmark: _Toc216093744]Overview of emerging individualised therapies
Clinical trials for individualised therapies are increasing rapidly, with several promising therapies being investigated across a wide range of disease areas. Trials span various stages of development, reflecting the growing potential of these technologies to address unmet medical needs. As the pipeline continues to mature, it is evident that many new therapies, as well as license extension applications, are likely to feature prominently in NICE’s medicines evaluation work programme in the coming years. This may accelerate if the increasing number of commercially available drug development platforms facilitate rapid development of therapies for new indications.
To better understand this rapidly evolving technology, it is essential to explore the specific individualised therapies driving these advancements. The following section provides a brief overview of the key types of individualised therapies included in this analysis, highlighting their mechanisms of action and therapeutic applications across various disease areas.
[bookmark: _Toc216093745]Messenger Ribonucleic Acid (mRNA)-Based Therapies
mRNA therapies work by delivering synthetic mRNA into cells, instructing them to produce specific proteins that can trigger an immune response, replace a deficient protein or target disease processes. Initially successful in vaccine development (for example, COVID-19 vaccines), mRNA therapies are now being explored for a variety of conditions including cancer, infectious diseases and rare genetic disorders.
Small Interfering RNAs (siRNA)
siRNAs are short double-stranded RNA molecules that silence specific genes by degrading mRNA before it can be translated into protein. This process is known as RNA interference (RNAi). siRNA therapies are used to treat diseases caused by overexpression of harmful proteins such as hypercholesterolemia (for example, inclisiran) and hereditary transthyretin amyloidosis.
Antisense Oligonucleotides (ASOs)
ASOs are single-stranded DNA or RNA molecules designed to bind to specific mRNA targets, modulating gene expression through inhibition, degradation or splicing correction. These therapies are being developed for neurological disorders (for example, nusinersen for spinal muscular atrophy), rare genetic diseases and cancers.
Adeno-associated virus vectors (AAVs)
AAVs are small, non-enveloped viruses from the Parvoviridae family, containing single-stranded DNA. They are non-pathogenic in humans and can infect both dividing and non-dividing cells. In gene therapy, AAVs are engineered as vectors to deliver therapeutic genes to target cells. Their ability to persist in an extrachromosomal state without integrating into the host genome reduces the risk of insertional mutagenesis. AAV-based therapies have been developed for conditions including spinal muscular atrophy (for example, onasemnogene abeparvovec) and retinal dystrophies (for example, voretigene neparvovec).
Gene-editing platforms
Gene-editing technologies such as CRISPR enable precise modifications to DNA sequences within cells either by adding, deleting or correcting genetic material. Gene editing is advancing treatments for conditions such as sickle cell disease, beta-thalassemia and inherited retinal disorders. It also holds potential for curing single-gene diseases entirely. 
[bookmark: _Toc216093746]Pipeline trends
The horizon scan identified 71 ASO clinical trials, 55 siRNAs clinical trials, 33 AAV and 6 CRISPR-based clinical trials. 
Figure 1. Clinical trial counts by platform technology

Clinical trials for individualised therapies show a distinct trend in the adoption and development of specific therapeutic approaches. ASOs emerge as the most prominent technology in the current clinical pipeline, accounting for nearly two-thirds of the total trials identified. This dominance reflects a broader industry trend in which ASOs are increasingly favoured for their versatility in targeting genetic sequences and their relatively straightforward development processes. The concentration of ASO trials is particularly notable in genetic and neurological indications, suggesting that NICE may face a substantial volume of submissions in these therapeutic areas in the near future.
siRNAs also represent a significant proportion of the pipeline. The expanding siRNA evidence underscores the growing interest in RNA interference-based approaches, particularly as advances in delivery technologies improve their clinical applicability. The steady growth of siRNA therapies indicates a potential increase in innovative clinical evidence submissions, necessitating NICE’s preparedness for adapting assessment frameworks to accommodate these novel therapies.
In contrast, AAV therapies constitute the smallest proportion of the identified technologies. The relatively low representation of AAV trials likely reflects the inherent complexities and regulatory hurdles associated with gene therapy developments. These therapies, while fewer in number, often present substantial challenges in clinical and cost-effectiveness evaluations because of high upfront costs and long-term benefit uncertainties. So, NICE may need to adopt a targeted strategy to evaluate these high-impact, low-volume treatments efficiently.
[bookmark: _Toc216093747]Trial completion dates
An assessment of trial completion dates shows a peak in expected completions between 2024 and 2028. This suggests that a large number of therapies will reach regulatory submission within this timeframe, creating a potential surge in HTA workload for NICE.
Figure 2. Clinical trial count by expected year of completion

Long-term pipeline
Beyond this peak, the data indicates that a continuous flow of trials are expected to complete in the 2030s, suggesting that individualised therapy development will continue over the next 2 decades. The diversity of technology types and therapeutic areas represented in this timeframe underscores the potential for sustained innovation in the sector. The presence of long-term trials underscores the need for NICE to maintain engagement with regulatory agencies and industry stakeholders to ensure timely preparedness. But the challenges associated with late-phase trials, such as the need for robust clinical data and potential market access hurdles, may influence the pace of regulatory submissions and subsequent evaluations by NICE.
The UK approval timeline for individualised therapies remains largely uncertain, with approval dates unknown for most treatments. This suggests that many therapies are still in early-phase development or have yet to secure regulatory engagement. A small number of approvals are projected between 2024 and 2031 but the data remains incomplete, making it difficult to anticipate when these therapies will reach the market.
[bookmark: _Toc216093748]Published evidence
[bookmark: _Toc216093749]Disease area 
Analysis of trial data indicates that the highest concentration of research is in endocrine and metabolic disorders followed by ophthalmic conditions, cancer, musculoskeletal disorders and central nervous system diseases. These trends suggest where the greatest volume of HTA submissions may arise in the coming years.
Figure 3. Clinical trial count by disease area

Endocrine and metabolic disorders, such as inherited metabolic syndromes and rare endocrine conditions, represent the most common targets for siRNA and ASO therapies. Gene therapy approaches are widely studied for ophthalmic disorders, reflecting growing interest in treating inherited retinal diseases.
NICE’s evaluation processes may need to adapt to accommodate the concentration of therapies in these areas. The reliance on surrogate endpoints in metabolic and ophthalmic indications could complicate cost-effectiveness assessments, requiring real-world evidence frameworks to validate clinical impact. Additionally, the infrastructure for delivering gene therapies particularly in ophthalmology will require careful consideration of service delivery and implementation costs.
[bookmark: _Toc216093750]Types of endpoints
An analysis of endpoint trends reveals that clinical trials for siRNA, ASO and AAV therapies predominantly rely on clinical, surrogate and safety endpoints. Clinical endpoints remain the gold standard but surrogate markers are widely used, particularly in earlier-phase trials.
Figure 4. Distribution of endpoint types in clinical trials

Clinical endpoints are the most frequently used, followed by surrogate measures. Safety endpoints are also common, particularly in ASO therapies, reflecting concerns about immunogenicity and long-term effects. Other endpoints, such as patient-reported outcomes and treatment burden, are significantly underrepresented in the dataset.
Endpoint use by technology type
Analysis of endpoint types by technology shows that clinical endpoints are most commonly used in ASO trials, while surrogate endpoints dominate in siRNA studies. AAV trials display a more even distribution across both categories.
These trends may reflect differences in development stage, disease area or regulatory strategy. For example, surrogate endpoints in siRNA trials could signal earlier-phase development or conditions in which clinical outcomes are harder to measure. Conversely, ASOs may target indications with more established clinical endpoints.
While suggestive, these observations should be interpreted cautiously. Further evidence is needed to confirm whether these patterns reflect systematic differences across platform technologies.
Validation of trial endpoints
Endpoints were categorised as validated if they had been used in the evaluation of medicines approved by the European Medicines Agency (EMA) for the relevant indication. If an endpoint had been accepted by the FDA but not by the EMA, it was classified as inconclusive. Endpoints not used by either regulator were considered not validated. This approach reflects current regulatory practice in Europe while acknowledging global developments.
Figure 5. Validation of clinical trial endpoints

Most clinical and surrogate endpoints used in trials for individualised therapies appear to be validated. But surrogate endpoints show a slightly higher proportion of non-validated entries, while clinical endpoints more frequently have an inconclusive validation status. This may reflect inconsistencies in how validation is reported, particularly for clinical measures that are context-dependent. Although the overall validation rates appear similar, the reliance on unvalidated or unclearly validated surrogate endpoints introduces uncertainty in assessing long-term benefit. NICE may need to scrutinise the robustness of such endpoints more closely and consider whether additional post-marketing evidence generation will be necessary to reduce uncertainty at the point of appraisal.
Disease rarity
An analysis of the trial pipeline reveals that individualised therapies and platform technologies are being developed across a spectrum of conditions, with varying degrees of rarity. Notably, over 57% of trials focus on diseases that fall within a rare category encompassing ultra rare (<1 in 50,000; 27.7%), rare (<1 in 2,000; 21.4%) and very rare (<1 in 10,000; 8.8%) conditions. In contrast, 42.1% of trials target indications that are not classified as rare.
Figure 6. Distribution of trials by disease rarity

This distribution suggests a significant proportion of technologies in development are intended for populations in which conventional trial design and evidence generation may be more challenging. It reinforces the importance of anticipating methodological limitations such as small sample sizes, use of surrogate endpoints and limited long-term data. These considerations will be central to NICE’s future evaluation processes, particularly as the volume of platform-based submissions grows.
[bookmark: _Toc216093751]Trial design and rigour
Sample size
Across the 167 trials identified, sample sizes varied substantially, ranging from as few as 5 participants to more than 17,000. To accommodate this wide variance, results are presented on a logarithmic scale (Figure 7).
[bookmark: _Ref207092459]Figure 7. Logarithmic-scale distribution of clinical trial sample sizes by disease rarity

The distribution shows a clear relationship between disease rarity and trial size:.
Not rare conditions: sample sizes extended into the thousands, with the largest trial enrolling over 17,000 participants.
Rare diseases (<1 in 2,000): median sample sizes were markedly lower, typically in the hundreds.
Very rare (<1 in 10,000) and ultra rare (<1 in 50,000) conditions: most trials involved fewer than 200 participants, with many clustered below 100.

This reflects the practical limitations of recruiting sufficient numbers for rare disease populations and reinforces the methodological challenges of generating robust evidence in these settings. It also highlights the contrast between platform-enabled trials in common conditions, which can resemble conventional large randomised controlled trials, and those in ultra-rare diseases, which often rely on small cohorts.
[bookmark: _Toc216093752]Methodological considerations for HTA
[bookmark: _Toc216093753]Clinical evidence challenges
Individualised therapies are likely to present significant challenges in the evaluation and interpretation of clinical evidence.  Traditional randomised controlled trials, which are the gold standard for assessing relative safety and efficacy, may be impractical for many of these therapies because of the rarity of conditions they aim to treat. Small patient populations, heterogeneity in genetic mutations, and ethical concerns about placebo-controlled trials further complicate evidence generation. Instead, alternative methodologies such as single-arm trials, real-world evidence and adaptive trial designs are frequently used. But these approaches introduce higher levels of uncertainty, particularly in demonstrating long-term clinical benefits. Reliance on surrogate endpoints that often lack direct validation as predictors of clinical outcomes adds complexity to NICE’s evaluation process. As these therapies advance toward regulatory approval, the challenge for NICE will be to establish robust frameworks for evaluating efficacy and cost-effectiveness using non-traditional evidence sources while maintaining rigorous decision-making standards.
[bookmark: _Toc216093754]Economic modelling considerations
The clinical trial pipeline for siRNA, ASO and AAV-based therapies suggests that many are being developed for rare and ultra-rare conditions, often involving small patient populations. These include hereditary transthyretin amyloidosis, Duchenne muscular dystrophy, Leber congenital amaurosis, and primary hyperoxaluria, as well as ultra-rare diseases like AADC deficiency and CLN7 Batten disease.
Surrogate endpoints are commonly used, particularly biomarkers and functional scores that do not directly reflect long-term clinical outcomes. In such cases, economic models may rely on surrogate-to-outcome relationships to estimate QALYs, with varying levels of evidence and acceptability across indications.
The small trial sizes and limited follow-up periods contribute to parameter uncertainty, particularly around treatment effect and duration. When data are sparse, assumptions may be needed on disease progression, comparator outcomes and long-term benefit.
While this horizon scan did not specifically assess cross-indication platform use, the development of therapies using shared delivery systems may raise future questions around the transferability of modelling assumptions or evidence. But differences in disease context are likely to limit generalisability.
These considerations highlight potential modelling challenges related to uncertainty, evidence maturity, and extrapolation. Stakeholder engagement will be used to explore these further.
Given the increasing prominence of individualised therapies developed through platform technologies, the evaluation challenges described in this section non‑traditional evidence bases, reliance on surrogate endpoints, small and heterogeneous populations, and modelling uncertainty- are likely to appear more frequently in NICE’s work. As these issues become more common, NICE may need to adapt its methods, allocate additional assessment resources, or explore more efficient and timely ways of conducting assessments. This report does not suggest specific actions but emphasises the growing need for preparedness in these areas.
[bookmark: _Toc193719548][bookmark: _Toc216093755]Conclusion
[bookmark: _Toc216093756]Key findings
The growing pipeline of individualised therapies presents both opportunities and challenges for NICE. These technologies have the potential to transform patient outcomes but require careful evaluation because of their reliance on surrogate endpoints, small patient populations and novel trial designs. The forecasted peak in trial completions between 2024 and 2028 suggests that NICE may need to proactively refine its HTA methodologies to accommodate this new wave of innovation.
[bookmark: _Toc216093757]Limitations
Despite the comprehensive nature of this horizon scanning analysis, several limitations should be acknowledged. First, the dataset relies on SPS and UKPharmascan pipelines, which primarily capture late-stage and near-market therapies. As a result, early-phase academic studies or proprietary industry programmes may not be fully represented. This was particularly evident for CRISPR technologies, for which relatively few candidates were identified compared with public trial trackers, reflecting the exclusion of many phase 1 and academic-led trials from the SPS and UKPharmascan scope.
Reliance on publicly available clinical trial information means gaps remain in trial design details (for example, endpoints and comparators), which can limit interpretation of HTA relevance. Also, the frequent use of surrogate endpoints and immature real-world evidence introduces uncertainty in predicting long-term outcomes and generalisability to NHS populations. 
Regulatory approval timelines remain highly variable, with many therapies lacking confirmed market entry dates, making it challenging to anticipate exact HTA submission patterns. Finally, as individualised therapies continue to evolve, ongoing updates and engagement with key stakeholders will be essential to refine NICE’s evaluation methodologies and ensure preparedness for future submissions.
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