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[bookmark: _Toc216083542]The rationale for this review
The literature review has 3 main objectives:
To systematically identify and summarise economic modelling approaches used in published cost-effectiveness analyses of individualised therapies.
To systematically identify and summarise challenges that arise when modelling the cost effectiveness of individualised therapies published in the literature.
To identify and summarise health technology assessment (HTA) committee discussions from reports of individualised therapies.
The findings of this review informed the HTA Lab’s exploration of how NICE’s methods and processes may need to evolve in response to an increasing number of individualised or platform-based therapies. It guided both stakeholder engagement and internal discussion around potential methodological development.
1.1 [bookmark: _Toc216083543]Definitions and scope
For this review, individualised therapies were defined as treatments developed to target rare or genetically defined subpopulations, typically incorporating advanced technological platforms such as antisense oligonucleotides (ASOs), small interfering RNAs (siRNAs), adeno-associated viral vectors (AAVs), or CRISPR-based genome editing. Technologies were eligible for inclusion if they met 1 or both of the following criteria:
· Incorporated or were based on a selected platform technology (ASO, siRNA, AAV, CRISPR).
· Were identified in the accompanying horizon scan (see appendix A) of completed or active trials using these technologies.
COVID-19 mRNA vaccines were excluded because of their atypical regulatory context and lack of relevance to individualised treatment pathways.
[bookmark: _Toc216083544]Methods
1.2 [bookmark: _Toc216083545]Search strategy
Following a pre-specified protocol, a systematic search of Medline, Embase, the Cochrane Database of Systematic Reviews (Cochrane), and the International HTA Database (INAHTA) (as per section 5 of The Guidelines Manual) was done on 21 January 2025 (See ). Search terms included combinations of technology platform names (for example, "siRNA", "AAV", "antisense oligonucleotide", "CRISPR") and economic evaluation terms (for example, "cost-effectiveness", "cost-utility", "cost-benefit"). The full search history is available in appendix B1.
A structured review of publicly available assessment reports from HTA organisations (‘HTA reports’) was done across the following HTA agencies:
Italian Medicines Agency (AIFA) in Italy
All Wales Medicines Strategy Group (AWMSG) in Wales
Canada’s Drug Agency (CDA-AMC) in Canada
Haute Autorité de Santé (HAS) in France
Institute for Clinical and Economic Review (ICER) in the US
Institute for Quality and Efficiency in Health Care (IQWiG) in Germany
National Centre for Pharmacoeconomics (NCPE) in Ireland
National Institute for Health and Care Excellence (NICE) in England
Pharmaceutical Benefits Advisory Committee (PBAC) in Australia
Pharmac in New Zealand
Scottish Medicines Consortium (SMC) in Scotland
The Dental and Pharmaceutical Benefits Agency (TLV) in Sweden
Zorginstituut Nederland (ZIN) in the Netherlands.
In addition to identifying HTA reports on individualised and platform therapies, appraisals of advanced therapy medicinal products (ATMPs) were also identified. The challenges associated with the economic evaluation of individualised therapies were expected to draw similar learnings from the economic evaluations of ATMPs. Therefore, NICE HTA reports of ATMPs published after July 2021 were identified to supplement the challenges identified by Pinho-Gomes and Cairns (2022).
The search of assessment reports from HTA agencies was continually reviewed to ensure any newly published and relevant appraisals were captured in this report. DeepL translation software was used when identified articles were not in English language. 
1.3 [bookmark: _Toc216083546]Eligibility criteria
To ensure a systematic and transparent approach to study selection, inclusion and exclusion criteria were defined using the PICOS framework (Population, Intervention, Comparator, Outcomes, and Study design). This framework facilitated the identification of studies most relevant to the economic evaluation of individualised therapies and platform-based technologies. The criteria were applied consistently across the screening process for both published literature and HTA reports. Table 1 summarises the eligibility criteria applied:
[bookmark: _Ref204336269][bookmark: table1]Table 1: Selection criteria
	
	Inclusion
	Exclusion

	Population
	All indications
All patient populations (adults, children)
	N/A

	Intervention
	Antisense oligonucleotides (ASOs)
Small interfering RNAs (siRNAs)
Adeno-associated virus vectors (AAV vector)

In NICE database:
Advanced therapeutic medicinal products (ATMPs) - July 2021 to December 2024 only

CRISPR/Cas-9
	Interventions ineligible for the technology appraisal programme (for example, COVID mRNA vaccine)

	Comparator
	Any comparator or no intervention.
Best supportive care
	

	Outcomes
	Any health economic study
	

	Study type
	Full economic evaluations (cost-utility, cost-effectiveness, cost-benefit, cost-consequence)
Cost-comparison, cost-minimisation
Systematic reviews
Studies describing the methods and techniques used for evaluating platform technologies 
	Partial economic evaluations
Poster abstracts, conference abstracts
Non-human studies



Screening and data extraction were managed using EPPI Reviewer 5 to export, store, remove duplicates and organise records from each database. Titles and abstracts were initially screened by 1 reviewer against predefined PICOS criteria. A second reviewer independently reviewed a 10% sample to validate decisions. Full-text articles meeting inclusion criteria were assessed by both reviewers independently, with discrepancies resolved through discussion or a third reviewer if needed. 
1.4 [bookmark: _Data_extraction][bookmark: _Toc216083547]Data extraction
Data were extracted using a pre-specified Microsoft Excel template. Key variables included author, paper title, DOI, publication date, country, population and setting, indication, disease area, intervention, platform type, comparator, outcomes, type of economic analysis (for example, cost-utility), modelling approach (for example, Markov model or decision tree), health states and events, use of surrogate relationships and extrapolation, time horizon, model cycle length, uncertainties in modelling, data gaps, costs included, health-related quality of life (HRQoL), author-reported challenges and limitations, and sources of funding.
The primary aim of data extraction was to identify methodological patterns and cross-cutting challenges relevant to the economic evaluation of individualised therapies, rather than to compare cost-effectiveness outcomes across interventions. Extraction was carried out by 1 reviewer and a 10% sample was independently checked by a second to ensure consistency.
For HTA reports, data were extracted from committee discussions related to the cost-effectiveness evidence, focusing on the modelling approaches used and any limitations highlighted in decision-making.
1.5 [bookmark: _Toc216083548]Quality appraisal
All studies that met the inclusion criteria were assessed for quality using NICE’s quality appraisal checklist for economic evaluations (PMG4 Appendix I). This checklist categorises studies as having minor, potentially serious or serious limitations based on factors likely to affect the reliability and relevance of their findings.
Studies with severe limitations, such as methodological flaws that could compromise their cost-effectiveness conclusions, were excluded from the final analysis. This ensures the review meets a baseline of methodological quality and aligns with NICE’s standards for evidence quality transparency.
The completed quality appraisal checklists for the literature articles can be found in appendix B2.
1.6 [bookmark: _Toc216083549]Synthesis
A narrative synthesis was done to explore the methodological approaches, settings and limitations reported in the included studies. Given the heterogeneity in study designs, interventions, and modelling techniques, meta-analysis was not appropriate (Shields and Elvidge, 2020). Instead, we followed best practices outlined in the Synthesis Without Meta-analysis (SWiM) guidelines (Campbell et al. 2020) to ensure clarity, transparency, and structure in our narrative approach.
Key study characteristics such as population, intervention, comparator, perspective, type of economic analysis, time horizon, model structure, and data sources were summarised in pre-defined tables (see section 2.3). This method facilitated the identification of common modelling approaches and emphasised challenges common to the economic evaluation of both individualised and platform-based therapies.
Results
1.7 [bookmark: _Toc216083551]Overview of studies
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram outlines the process of study selection (see figure 1). A total of 1931 articles were initially identified. After screening against title and abstract, 189 articles were included for full-text review. Of these, 43 articles met the inclusion criteria (see table 1) and were included for quality assessment before data extraction. A further 4 journal articles and 12 SLRs were excluded based on content (for example, budget impact analysis or cost-effectiveness against a screening programme). Following this a total of 27 articles were included for data extraction. 
A total of 68 HTA reports of individualised and platform therapies and a further 5 NICE HTA reports of ATMPs were identified from searching the HTA organisations webpages. These included evaluations of ASO, siRNA, AAV and platform-based technologies such as CRISPR. 
All articles identified in the literature that underwent screening for quality assessment were partially applicable and had potentially serious limitations, driven by potential financial conflicts of interest (see appendix B2). All the included studies identified in the literature focused on the cost-utility analysis of individualised therapies. Studies were done across a range of countries with the most frequent being the US perspective (n=9), followed by the UK and Australia (n=3), Germany, the Netherlands and Switzerland (n=2) and Egypt, Singapore, China, Sweden, Thailand and Brazil (n=1).
The interventions assessed in the studies included delandistrogene mozeparvovec (n=1), eladocagene exuparvovcec (n=1), eteplirsen (n=1), nadofaragene firadenovec (n=1), olpasiran (n=1), etranacogene dezaparvovec (n=2), inclisiran (n=6), valoctocogene roxaparvovec (n=2), nusinersen (n=2), onasemnogene abeparvovec (n=5), voretigene neparvovec (n=5). Most studies assessed the intervention as standalone therapy, with 9 studies evaluated as an add on to standard of care.
All data extraction from HTA reports (Table 2: Data extraction of HTA reports) and articles identified in the literature (Table 3: Data extraction of methodological challenges identified in literature articles, Table 4: Data extraction of structural challenges identified in literature articles) can be found in appendix B3.
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[bookmark: _Ref204336355][bookmark: figure1]Figure 1: PRISMA diagram of included studies in this report

1.8 [bookmark: _Toc216083552]Challenges relating to clinical effectiveness evidence
1.8.1 [bookmark: _Toc216083553]Evidence generation
The level of evidence generation for individualised therapies was reported as a challenge in both HTA reports and published economic evaluations. Common issues included trial design, small sample sizes, short trial durations, lack of follow-up data and limited generalisability of evidence to the decision-making setting.
A key challenge reported in both HTA decision-making reports and economic evaluations was trial design (ICER, 2018). Many HTA discussions reported the use of single-arm trials which were associated with a high risk of bias (ICER, 2020, 2022b; National Institute of Health and Care Excellence 2023f), Scottish Medicines Consortium, 2022), including potential overestimation of treatment benefit (Canada’s Drug Agency, 2021b) and uncertainty in outcomes (Canada’s Drug Agency, 2025b). This led to an overall level of uncertainty in the efficacy results presented to decision makers. Authors of published economic evaluations also highlighted challenges in deriving data from single-arm open-label trials (Khuntha et al. 2025). 
HTA committees also raised concerns about the small number of trial participants, questioning the generalisability of findings (Canada’s Drug Agency, 2021b, ICER, 2018, 2021a, 2022b; National Institute of Health and Care Excellence, 2018, 2021a, 2021b; Scottish Medicines Consortium, 2022) and the robustness of statistical analyses (Scottish Medicines Consortium, 2022). Small trial populations also posed challenges for estimating key modelling parameters, such as transition probabilities (Canada’s Drug Agency, 2021b). Evidence from small trials also impacted the certainty of safety and efficacy measures (ICER, 2018, 2021a, 2022a, 2022b). The size of the evidence base was also discussed as a challenge in the economic evaluation of individualised therapies published in the literature, citing the effect of small numbers on treatment efficacy (Bhadhuri et al. 2022; Johnson et al. 2019; Khuntha et al. 2025; Malone et al. 2019; Sarker et al. 2025; Viriato et al. 2020). 
Trial length was another key discussion point in HTA reports. Most HTA reports were informed by short-term trial data (Canada’s Drug Agency, 2023, 2025b, ICER, 2022b; National Centre for Pharmacoeconomics, 2022a; National Institute of Health and Care Excellence, 2021c, 2024a;) which contributed to uncertainty in long-term extrapolation of treatment effect (National Institute of Health and Care Excellence, 2024a), uncertainty in long-term outcomes (National Institute of Health and Care Excellence, 2019b) durability of clinical outcomes (Canada’s Drug Agency, 2023), and uncertainty in treatment waning (Canada’s Drug Agency, 2025b, National Institute of Health and Care Excellence, 2021b;). Long-term efficacy was uncertain because of the small number of participants with a high rate of loss to follow up (National Institute of Health and Care Excellence (NICE, 2023f). 
The literature also highlighted an absence of long-term data on treatment benefit as a challenge in the modelling of individualised therapies in the literature (Bhadhuri et al. 2022; Broekhoff et al. 2021; Fernandes et al. 2024; Klimchak et al. 2023; Viriato et al. 2020; Zuluaga-Sanchez et al. 2019), noting that this required strong assumptions about long-term treatment efficacy (Sarker et al. 2025) and the need for external validation (Zuluaga-Sanchez et al. 2019). 
Finally, the generalisability of clinical trial evidence relative to the clinical practice was raised (for example, the NHS setting) (National Centre for Pharmacoeconomics, 2020; National Institute of Health and Care Excellence, 2021a; Scottish Medicines Consortium, 2021) and patient characteristics such as the age of eligible individuals for the treatment (National Institute of Health and Care Excellence, 2018).
1.8.2 [bookmark: _Toc216083554]Surrogate outcomes
A key challenge reported across HTA reports and in the literature was the use of surrogate outcomes to assess treatment effectiveness (ICER, 2021a). These included surrogate outcomes to define treatment success, unvalidated biological markers and uncertainty about whether surrogates accurately predicted meaningful clinical outcomes. 
HTA discussions frequently included concerns about whether surrogate endpoints represented successful treatment (ICER, 2022a) and translated in an improvement in health-related quality of life (Haute Autorité de Santé, 2020; PHARMAC, 2023), or if the reported primary outcome was relevant to the clinic practice (ICER, 2018; Canada’s Drug Agency, 2024b) or disease progression (Haute Autorité de Santé, 2021, Scottish Medicines Consortium, 2019;). In some cases, surrogate endpoints like serum transthyretin (TTR) levels without prior validation (AIFA, 2021; Canada’s Drug Agency, 2025a) and biological markers were presented as proxies for clinical outcomes (National Institute of Health and Care Excellence, 2022) adding uncertainty to the use of these outcomes in decision-making. Literature articles of individualised therapies also demonstrated the use of surrogate endpoints as a proxy for clinical outcomes (Desai et al. 2022; Galactionova et al. 2022; Kam et al. 2020; Morton et al. 2024) and in the absence of long-term efficacy (Kam et al. 2020). Clinical benefit estimated from novel methodologies, such as mendelian randomisation, was also applied in an evaluation study (Burvill et al. 2024). Surrogate endpoints were also used as health states in modelling (Johnson et al. 2019; Viriato et al. 2020; Wang et al. 2022; Zimmermann et al. 2019). 
1.8.3 [bookmark: _Toc204335955][bookmark: _Toc216083555]Comparators
Evidence submitted to HTA organisations on individualised therapies often come from single-arm trials, resulting in uncertainty around clinical effectiveness. Discussions during the decision-making process have included the lack of an active comparator against which to assess relative treatment effects (All Wales Medicines Strategy Group, 2022; Canada’s Drug Agency, 2024a, 2024c; Pharmaceutical Benefits Advisory Committee, 2023a; Zorginstituut Nederland, 2021b), a lack of common comparators across trials (Canada’s Drug Agency, 2025a) and the absence of comparative evidence for some relevant outcomes (Canada’s Drug Agency, 2025a). These limitations made it difficult to assess the validity of submitted clinical effectiveness data. 
The literature also noted similar challenges in selecting the most appropriate comparator, especially when standard of care was undefined or lacked robust evidence (Joshi et al. 2023). In the absence of a comparator, authors highlighted the challenges in deriving comparative data, particularly when matching across populations, interventions or trial designs. This resulted in uncertainty in the results (Broekhoff et al. 2021; Fernandes et al. 2024).
[bookmark: _Toc216083556]3.2.4 Indirect treatment comparison
A common solution to the lack of comparative evidence was the use of indirect treatment comparison methods (Ten Ham et al. 2022). Indirect treatment comparison (ITC) was used in company submissions when head-to-head trial data were unavailable. Discussions around ITC uncertainty has mainly focused on the quality and heterogeneity of the trials (All Wales Medicines Strategy Group, 2022; Canada’s Drug Agency, 2024b; National Institute of Health and Care Excellence, 2021b, 2024a) included in ITCs, which contributed to uncertainty in estimation of clinical effectiveness. 
Common issues included mismatches in trial populations (The Dental and Pharmaceutical Benefits Agency, 2018), reducing patient numbers, inconsistencies in the definition of the patient population (including background care) (All Wales Medicines Strategy Group, 2022; Canada’s Drug Agency, 2024b; National Institute of Health and Care Excellence, 2024a), outcomes (National Institute of Health and Care Excellence, 2024a; Canada’s Drug Agency, 2025a) and disease risk predictors (National Institute of Health and Care Excellence, 2021b). In some cases, companies applied unvalidated methods, including rescoring or transforming outcomes from the main trial to align with outcomes used in external comparator trials (Canada’s Drug Agency, 2025a). One HTA report specifically noted uncertainty around the method used to re-score the main trial outcome to a different scale for use in the ITC, highlighting that the transformation lacked validation. This undermined confidence in the comparability of trial results. 
Additionally, ITC evidence submitted by the company included trials with limited outcome evidence available at matching time points (All Wales Medicines Strategy Group, 2022, National Institute of Health and Care Excellence, 2021b) further complicating interpretation of relative treatment effect.
1.8.4 [bookmark: _Toc216083557]Treatment adherence
Assumptions around treatment adherence and stabilisation were highlighted as sources of uncertainty in several HTA reports. In the evidence submission documents, adherence was assumed to be sustained over a lifetime, or the model time horizon, based on short-term trial data. Although this assumption may be deemed appropriate in some contexts, this introduced uncertainty around both the effect on outcomes (Canada’s Drug Agency, 2019) and the calculated ICER (All Wales Medicines Strategy Group, 2022, Canada’s Drug Agency, 2021b, 2023, National Institute of Health and Care Excellence, 2019b, 2021b). Evidence around dosing regimens was also highlighted as an uncertainty in committee discussions (ICER, 2021a). The rarity of many of the evaluated conditions further compounded this uncertainty (Scottish Medicines Consortium, 2022).
One HTA report deemed it inappropriate to include assumptions about stopping rules in the economic model, because of the uncertainty in the assumption and its effect on outcomes (National Institute of Health and Care Excellence, 2021a). In the literature, one study assumed 100% adherence to therapy, but noted that the effect on the ICER was likely minimal (Burvill et al. 2024). 
Further discussions by decision makers on treatment adherence focused on estimating long-term treatment effects, treatment stabilisation and modelling treatment discontinuation. The estimation of long-term treatment effect based on methods used on small trial participants and short follow up and other plausible technologies reflected clinical trajectories (National Institute of Health and Care Excellence, 2024a). Decision makers also highlighted the approach impacted the economic model results. Treatment stabilisation was also inferred from similar plausible technologies with decision makers considering the appropriateness of these assumptions on cost-effectiveness estimates (National Institute of Health and Care Excellence, 2022). There was also discussion about whether assumed treatment discontinuation aligned with changes in patient outcomes, and how such assumptions affected modelling of treatment waning or loss of effect (Haute Autorité de Santé, 2020). Some assumptions were based on anecdotal evidence from clinical trial physicians, which further limited confidence in the robustness of modelled adherence and stabilisation assumptions (Zimmermann et al. 2019).
1.9 [bookmark: _Toc216083558]Challenges relating to economic modelling
1.9.1 [bookmark: _Toc216083559]Modelling approach
A key discussion in the economic evaluation of individualised therapies was the approach to modelling. Uncertainty about the most appropriate model structure and inputs was a common challenge identified in both HTA reports and literature. Committees highlighted concerns in discussions that the model structure may not capture all aspects of the disease and therefore not reflect true clinical effectiveness or natural history (National Institute of Health and Care Excellence, 2019a). Uncertainty concerning model inputs was also noted (Canada’s Drug Agency, 2019, 2024b; National Centre for Pharmacoeconomics, 2022a, National Institute of Health and Care Excellence, 2019a, 2023e, 2024b; Pharmaceutical Benefits Advisory Committee, 2023b; Zorginstituut Nederland, 2021a). Challenges with regards to incorporating long-term effectiveness into model that has not been supported by long-term data was discussed by decision makers (National Institute of Health and Care Excellence, 2021c). Models have also been presented that have not been derived from the primary endpoint (Haute Autorité de Santé, 2025). In addition, uncertainty of the presented model structure that has been derived from a different study than the one presented has been critiqued (Zorginstituut Nederland, 2021b). Some model parameters, such as choice of time horizon and model cycle length has been highlighted to introduce uncertainty in the modelling approach (Zorginstituut Nederland, 2021b). A concern that the presented structured modelled patient progression that overestimated the effectiveness of one of the reported outcomes on mortality was also discussed in an appraisal of an individualised therapy (National Centre for Pharmacoeconomics, 2022b). A submission contained different approaches to deriving relative clinical efficacy of an intervention based on the comparator (Canada’s Drug Agency, 2019) and different approaches to modelling transition matrices (National Institute of Health and Care Excellence, 2019a). Decision makers concluded that this approach for deriving clinical efficacy for modelling was associated with uncertainty. Another HTA report of an individualised therapy highlighted uncertainty associated with the age of the eligible population (The Dental and Pharmaceutical Benefits Agency, 2022). The age of the population in the evidence submission did not match that of the eligible population in clinical practice. Decision makers assessed the uncertainty in scenario analysis. Other modelling challenges discussed by committees included the appropriateness of including treatment stopping (National Institute of Health and Care Excellence, 2021a, 2023e), limited evidence with regards to comparative evidence, long-term extrapolations, limited evidence on adverse events and using proxy data for subgroups (ICER, 2020). 
In the literature, cost-utility analysis was the most common evaluation method. A variety of modelling approaches were used including Markov models, partitioned survival, decision analytic microsimulation models and microsimulation models. Variations were seen within indications, such as differences in the health states and events reported. For example, economic modelling of inclisiran (added onto standard of care or statin therapy) was modelled with a variation of health states (see Table 4: Data extraction of structural challenges identified in literature articles appendix B3). One author highlighted the limitation of using motor function milestones to define health states in the modelling of nusinersen for infantile-onset spinal muscular atrophy (Thokala et al. 2020).
Authors also highlighted the challenges associated with identifying model inputs such as the absence of trial-derived data (Meier et al. 2024), reliance on local expert opinion (Lim et al. 2025) or hospital databases (Zhou et al. 2024) and the use of real-world data sources (Morton et al. 2024). A lack of disease-specific data particularly for survival and health-related quality of life (Simons et al. 2023) was a frequent limitation. Studies also highlighted the difficulty of deriving transition probabilities and whether the assumptions used accurately reflected disease progression (Joshi et al. 2023).
1.9.2 [bookmark: _Toc216083560]Health-related quality of life
Another source of uncertainty in the economic modelling of individualised therapies was the sourcing and use of HRQoL. Many HTA reports highlighted the lack of HRQoL captured in the evidence submission (Agenzia Italiana del Farmaco, 2021, Canada’s Drug Agency, 2024c, Haute Autorité de Santé, 2020, National Institute of Health and Care Excellence, 2019b, Zorginstituut Nederland, 2021b). The absence of comparator HRQoL data led to concerns about bias in favour of the intervention under appraisal (Canada’s Drug Agency, 2025b). 
Utility values submitted to HTA agencies were often derived from clinicians via vignettes or instruments (Agenzia Italiana del Farmaco, 2021; Canada’s Drug Agency, 2021b; National Institute of Health and Care Excellence, 2019b), post-trial assessments (National Institute of Health and Care Excellence, 2022), individuals not representative of the patient population (ICER, 2022b) or from external studies (Agenzia Italiana del Farmaco, 2021; Canada’s Drug Agency, 2024b; National Institute of Health and Care Excellence, 2024b; Zorginstituut Nederland, 2021b). When values were derived from clinicians, they were generally deemed uncertain small sample sizes and limited representativeness (Canada’s Drug Agency, 2021b) . A submission based on short trial length also highlighted the lack of clinically meaningful improvement of HRQoL (National Institute of Health and Care Excellence, 2023e). The use and incorporation of carer quality of life was also discussed and the challenges of incorporating into economic modelling (National Institute of Health and Care Excellence, 2021c).
In some cases, disutility estimates for clinical events were inferred post hoc (Haute Autorité de Santé, 2020). In one case, a utility decrement for mode of administration (for example, intravenous compared with subcutaneous) was sourced from a non-peer-reviewed US study, with no local data provided, leading to concerns about validity and relevance (Canada’s Drug Agency, 2024b). Finally, the absence of long-term HRQoL data also gave rise to uncertainty for decision makers (National Institute of Health and Care Excellence, 2024b).
There were several challenges around HRQoL identified in the literature. Authors described limited or no quality of life (Uhrmann et al. 2020, Zimmermann et al. 2019), deriving utilities from a number of studies that could lack face validity (Thokala et al. 2020), using published utility values from the literature (Cook et al. 2020; Fernandes et al. 2024) and the use of vignettes to derive HRQoL (Zuluaga-Sanchez et al. 2019). Because of a lack of utility values, authors used utilities from other settings in modelling HRQoL (Meier et al. 2024; Sarker et al. 2025). Finally, authors highlighted the lack of methods available to map disease-specific HRQoL onto EQ-5D (Shehata et al. 2023, Zuluaga-Sanchez et al. 2019). One study suggested that generic HRQoL instruments such as EQ-5D-5L may underestimate patient burden in certain conditions (Sarker et al. 2025). These challenges highlighted uncertainty in the modelled utility values.
1.9.3 [bookmark: _Toc216083561]Modelling costs
The costing of individualised therapies presented significant challenges in both HTA reports and literature. HTA submissions often required consideration of service redesign and infrastructure investments that are atypical for traditional interventions. Uncertainties arose from estimating resource use (National Institute of Health and Care Excellence, 2019a), the use of costs sourced from one country to another health system setting (Canada’s Drug Agency, 2019) and missing costs for adverse events or healthcare services (Institute for Quality and Efficiency in Health Care, 2024a, 2024b; Canada’s Drug Agency, 2024a). Decision makers questioned the inclusion of inpatient costs when not reflective of not standard practice (Canada’s Drug Agency, 2025b) and flagged proxy costs derived from a study with clinicians and assumed to be constant over time as uncertain (National Institute of Health and Care Excellence, 2021c). Limited costs was also highlighted as an uncertainty in appraising individualised therapies (ICER, 2020), including limited natural history costs for all the modelled health states (ICER, 2018) or the use of proxy costs for health states (National Institute of Health and Care Excellence, 2021c). 
Appraisals also discussed implementation costs for services not yet approved, such as a homecare service plan for patients (National Institute of Health and Care Excellence, 2019a), antibody testing to determine eligible patients (Canada’s Drug Agency, 2024a), startup costs to deliver the intervention (Canada’s Drug Agency, 2025b) or a national screening programme to identify eligible (Scottish Medicines Consortium, 2022). In addition, for a treatment delivered outside the country of appraisal, there was uncertainty around which costs would fall to the domestic health system (National Institute of Health and Care Excellence, 2018).
In the literature, intervention cost were often placeholders (Joshi et al. 2023) or based on list price with little transparency (Broekhoff et al. 2021; Shehata et al. 2023). Authors struggled identifying all relevant resources used (Meier et al. 2024), including health-state costs (Joshi et al. 2023) and highlighted challenges in using data from representative but not identical populations (Johnson et al. 2019). Missing costs such as different modes of administrating the intervention (Ten Ham et al. 2022) and adverse events (Thokala et al. 2020) were also identified as a challenge in modelling all relevant costs. One research paper noted a limitation in the evaluation of individualised therapy because of the wide costs associated with the indication and the decision to exclude some from the evaluation (Bhadhuri et al. 2022).
[bookmark: _Toc216083562]3.4 Advanced Therapy Medicinal Products
A total of 5 NICE appraisals of ATMPs were identified through the NICE website published post July 2021. Committee discussions centred on the challenges associated with clinical effectiveness and economic modelling. Similar themes were identified across the appraisals of ATMPs that mirrored the challenges of HTA of individualised therapies. These included challenges related to uncertainty with long-term extrapolation of survival data based off short trial data (National Institute of Health and Care Excellence, 2023b, 2023c), capturing of adverse event data (National Institute of Health and Care Excellence, 2024c), the assumption of a curative treatment effect (National Institute of Health and Care Excellence, 2023d), generalisability of the evidence to NHS practice (National Institute of Health and Care Excellence, 2023b), methods for adjusting standard of care overall survival data (National Institute of Health and Care Excellence, 2023b), methodology used for indirect treatment comparisons (National Institute of Health and Care Excellence, 2023a), the use of censoring resulting in uncertainty in modelling outcomes (National Institute of Health and Care Excellence, 2023a) and uncertainty around estimating costs for the service (National Institute of Health and Care Excellence, 2023b, 2023c).
[bookmark: _Toc216083563]Discussion
1.10 [bookmark: _Toc216083564]Principal findings
The systematic literature review identified 68 HTA reports of individualised therapies and platform therapies and a further 27 economic evaluations of individualised therapies published in the literature. All included studies and appraisals included cost-utility analyses. The large number of studies reflects growing experience of appraising individualised therapies but also highlights persistent challenges decision makers face in evaluating their clinical and economic value.
1.11 [bookmark: _Toc216083565]Clinical effectiveness
Common decision-critical challenges that affected the assessment of clinical effectiveness included:
· Limited trial evidence. Most data were derived from small, single-arm trials with short follow-up periods. This reflects the rarity of conditions targeted by individualised therapies and the associated challenges in recruitment and trial design. Ethical considerations may also preclude large scale randomised trials. To strengthen the evidence base, real-world data could complement clinical trials in future submissions.
· Reliance on surrogate endpoints. Surrogate endpoints including biological markers were used to define treatment outcomes. Although this may be necessary because of the rarity of the condition and lack of clinically validated outcomes (Ciani et al. 2017), their use complicates the assessment of long-term effectiveness and adds to decision making uncertainty. 
· Lack of comparative evidence. Indirect treatment comparisons were used to demonstrate the effectiveness of the individualised therapy assessed. However, these were undermined by data heterogeneity and methodological inconsistency. These challenges may stem from rarity of conditions, lack of international consensus on clinical outcomes and difficulties in defining the patient population across countries. Harmonising ITC methodologies may help address these limitations.
1.12 [bookmark: _Toc216083566]Cost effectiveness
Common decision-critical challenges that affected the assessment of cost effectiveness included:
· Variation in model structure. Variation in model structure and health-state definitions within the same intervention was a common finding in the economic evaluations of individualised therapies in the literature. This lack of standardisation contributes to uncertainty, particularly given the rarity and complexity of the targeted conditions. Early engagement with clinicians and patient experts when designing the model may help address the uncertainties.
· Cost and resource use. Costing approaches were another source of uncertainty. Individualised therapies often require novel infrastructure, diagnostic tools or workforce training which are not typical of conventional treatments. These findings are consistent with previous HTA Lab work on disease modifying dementia treatments, which also require service redesign. This has prompted initiation of a new HTA Lab project exploring methodologies for incorporating infrastructure costs into economic modelling for HTA. Another key challenge was identifying appropriate cost data. Rare diseases often lack established treatment pathways, resulting in limited resource use data (Jones et al. 2024). In some cases, cost inputs had to be extrapolated or inferred, reducing confidence in the estimates. 
· Lack of HRQoL. A consistent evidence gap was the absence of HRQoL data. This was often not collected during trials or only reported post hoc. The use of generic measures such as the EQ-5D may not capture changes relevant to rare disease conditions (Pan et al. 2023), and a lack of valid HRQoL instruments (Slade et al. 2018) for these rare conditions. These instruments may also pose a burden for trial participants, further contributing to missing data.
1.13 [bookmark: _Toc216083567]Limitations
The limitations of this systematic literature review include:
· Individualised therapies identified. The literature search identified ASO, siRNA, AAV and CRISPR derived platforms. The search strategy therefore did not capture economic evaluations or HTA reports of other individualised therapies, such as personalised mRNA vaccines for cancer treatments and ‘n of 1’ therapies. Therefore, additional challenges to HTA posed by these therapies have not been captured in this report.
· Selection bias. The review was restricted to a select list of HTA organisation to identify HTA reports of individualised and platform therapies. So, some committee discussions and challenges may not have been captured. However, a comprehensive list of HTA organisations was selected for this report. 
[bookmark: _Toc204335969][bookmark: _Toc216083568]Conclusion 
The assessment of individualised therapies poses challenges to HTA methods. This includes the use of surrogate endpoints in determining clinical efficacy, approaches to the modelling of disease areas, incorporating infrastructure costs and the uncertainty in extrapolating short trial data to predict long-term effectiveness.
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7	(acavameran or aeg 35156 or afovirsen or aganirsen or alicaforsen or amlivirsen or anivamersen or antagomir or apatorsen or aprinocarsen or atesidorsen or atl1102 or "atx 01" or avi 4126 or avi 7537 or baliforsen or bazlitoran or beclanorsen or bepirovirsen or bezeparsen or brogidirsen or casimersen or cavrotolimod or cenersen or cepadacursen sodium or cgp 69846a or cibrigirsen or cimdelirsen or cobitolimod or cobomarsen or cofirasersen or cur 1916 or custirsen or danvatirsen or dematirsen or divesiran or donidalorsen or dyn101 or eldocasiran or elebsiran or eluforsen or eplontersen or eteplirsen or evazarsen or (exon adj1 specific phosphorothioate oligonucleotide) or fesomersen or fomivirsen or frenlosirsen or gataparsen or gene expression modulator 132 or gene expression modulator 231 or gene expression modulator 92 or golodirsen or gti 2040 or inotersen or ion283 or ion582 or ionis-maptrx or isis 104838 or isis 113715 or isis 13312 or isis 14803 or isis 2503 or isis 3082 or isth0036 or lademirsen or lexanersen or lexaptepid pegol or lexgenleucel T or lixadesiran or lufepirsen or mg 98 or mgn 4893 or mipomersen or miravirsen or monarsen or mongersen or movronersen or mrt5201 or mulnitorsen or nexiguran or nusinersen or obeversen or oblimersen or olaptesed pegol or olezarsen or opemalirsen or pelacarsen or pomulmeran or prax 222 or prexigebersen or pro 289 or qr 313 or qr 411 or radavirsen or remlarsen or renadirsen or rimigorsen or rosomidnar or rovanersen or rovunaptabin or rugonersen or sapablursen or sefaxersen or sepofarsen or spl23 2 or suvodirsen or tadnersen or temavirsen or tilsotolimod or tofersen or tominersen or tonlamarsen or trabedersen or trecovirsen or ulefnersen or ultevursen or umedaptanib pegol or varodarsen or vesleteplirsen or vidutolimod or vilotarsen or viltolarsen or vo659 or volanesorsen or vupanorsen or zifcasiran or zilganersen or zorevunersen).tw.	7320
8	((short hairpin or short interfering or silencing or small hairpin or small interfering or small scan) adj1 (ribonucleic acid* or RNA* or synthetic nucleotide*)).tw.	58861
9	(sirna* or scnrna* or shrna* or tasirna*).tw.	157575
10	(asvasiran or bamosiran or belcesiran or cemdisiran or cosdosiran or daplusiran or etedesiran or fazirsiran or fitusiran or givosiran or imdusiran or inclisiran or lefelsiran or lepodisiran or lumasiran or mivelsiran or nedosiran sodium or olpasiran or patisiran or pixofisiran or plozasiran or rapirosiran or revusiran or solbinsiran or teprasiran or tivanisiran or TKM Ebola or tomligisiran or vutrisiran or xalnesiran or zerlasiran or zilebesiran or zodasiran or zotresiran).tw.	1803
11	(adenoassociated virus* or adeno associated virus* or dependovirus* or dependoparvovirus*).tw.	20297
12	(AAV* or rAAV*).tw.	38016
13	(4d 310 or aav rdh12 or AAV-AIPL1 or AAV8-hPDE6A or AAV9-Galns or abo 201 or act 101 or adlinacogene civaparvovec or agil as or "agtc 0106" or "agtc 0402" or aguracingene cadoparvovec or ak-otof or alipogene tiparvovec or alnugranogene aldeparvovec or alvamemugene sulseparvovec or "amt 060" or asc 618 or at 307 or at gtx 502 or ata 100 or avalotcagene ontaparvovec or avxs 401 or bb 301 or bbp 631 or bbp 812 or bevufenogene nofeparvovec or bgt dtds or bgt otcd or bidridistrogene xeboparvovec or "biib 087" or bomtabegagene bavoparvovec or botaretigene sparoparvovec or brinretigene vesgedparvovec or bv cyp01 or cam gm201 or cevaretigene ritoparvovec or clemidsogene lanparvovec or cobnabexagene anvuparvovec or cotoretigene toliparvovec or crosigalcogene omlixparvovec or delandistrogene moxeparvovec or devafidugene civaparvovec or dirloctocogene samoparvovec or domofenogene zalfaparvovec or dtx101 or egt 101 or egt 201 or egt 301 or eladocagene exuparvovec or engabexagene cincesparvovec or entacingene turiparvovec or esonadogene imvoparvovec or etranacogene dezaparvovec or evoncabtagene pazurgedleucel or ezaladcigene resoparvovec or fidanacogene elaparvovec or flt190 or flt201 or fordadistrogene movaparvovec or giroctocogene fitelparvovec or gs 100 or gs030 or hmi 103 or hmi 202 or hmi 203 or hora pde6b or hora rlbp1 or hora rpe65 or ifezuntirgene inilparvovec or inlezifigene civaparvovec or isaralgagene civaparvovec or ixoberogene soroparvovec or lanacogene vosiparvovec or laruparetigene zovaparvovec or "lb 001" or lenadogene nolparvovec or lixmabegagene relduparvovec or motacabtagene lurevgedleucel or nadofaragene firadenovec or ngn 101 or ngn-aga or nimatpagene pariparvovec or oav201 or ocu400 or olenasufligene relduparvovec or onasemnogene abeparvovec or oncos 102 or pariglasgene brecaparvovec or patidistrogene bexoparvovec or pbft02 or peboctocogene camaparvovec or pozetaldogene ormesparvovec or pr001 or pr006a or pts-as or raav-olig001-aspa or ranuzifigene civaparvovec or rebisufligene etisparvovec or resamirigene bilparvovec or rgx 111 or rgx 121 or rhonova or rivunatpagene miziparvovec or rovoctocogene durparvovec or "rst 001" or sb913 or seglebegagene dasniparvovec or sesiclenegene cosaparvovec or sirelretigene suboparvovec or sonpiretigene isteparvovec or "spvn 06" or tefidsogene civaparvovec or tidagixagene derxeparvovec or timrepigene emparvovec or tn 201 or tsha 102 or tsha 104 or tsha 105 or valoctocogene roxaparvovec or vanglusagene ensiparvovec or var002 or verbrinacogene setparvovec or volrubigene ralaparvovec or voretigene neparvovec or vtx 803 or zaftuclenegene piruparvovec or zildistrogene varoparvovec or zocaglusagene nuzaparvovec).tw.	150091
14	or/1-13	472054
15	exp economic evaluation/	376899
16	"Cost"/	64436
17	exp economic model/	4650
18	exp markov chain/	19070
19	exp monte carlo method/	57634
20	"decision tree"/	26650
21	discrete event simulation/	543
22	(cost adj1 (comparison* or consequence* or benefit* or minimisation or minimization or effectiv* or utility or per)).tw.	305028
23	(cca or cba or cma or cea or cua).tw.	86159
24	((economic or pharmacoeconomic or marginal or cost*) adj2 (evaluation* or analys* or model*)).tw.	113193
25	markov.tw.	39971
26	monte carlo.tw.	66200
27	decision tree*.tw.	24569
28	discrete event.tw.	2056
29	((quality or disability) adj1 adjusted).tw.	38779
30	(qaly or qalys).tw.	29204
31	(daly or dalys).tw.	7648
32	incremental cost.tw.	27789
33	icer*.tw.	16349
34	or/15-33	827341
35	14 and 34	5569
36	letter.pt. or letter/	1355572
37	note.pt.	990469
38	editorial.pt.	819226
39	case report/ or case study/	3125829
40	(letter or comment*).ti.	251482
41	or/36-40	6014568
42	randomized controlled trial/ or random*.ti,ab.	2268296
43	41 not 42	5951270
44	35 not 43	5327
45	animal/	1670439
46	nonhuman/	7935106
47	exp Animal Experiment/	3269116
48	exp Experimental Animal/	876350
49	animal model/	1861116
50	exp Rodent/	4214150
51	(rat or rats or mouse or mice or rodent*).ti.	1685540
52	or/45-51	10481078
53	52 not human/	7434299
54	44 not 53	4669
55	limit 54 to english language	4574
56	(conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.	6126811
57	55 not 56	1570





	Database: CDSR

	ID	Search
#1	MeSH descriptor: [Oligonucleotides, Antisense] explode all trees
#2	MeSH descriptor: [RNA, Small Interfering] explode all trees
#3	MeSH descriptor: [Dependovirus] this term only
#4	((antisense or "anti sense") near/1 (oligodeoxynucleotide or oligodeoxynucleotides or "oligo deoxynucleotide" or "oligo deoxynucleotides" or oligodeoxyribonucleotide* or "oligo deoxyribonucleotide" or "oligo deoxyribonucleotides" or oligonucleotide* or "oligo nucleotide" or "oligo nucleotides" or oligoribonucleotide* or "oligo ribonucleotide" or "oligo ribonucleotides"))
#5	(ASO or ASOs or ASON or ASONs)
#6	(("short hairpin" or "short interfering" or silencing or "small hairpin" or "small interfering" or "small scan") near/1 ("ribonucleic acid" or "ribonucleic acids" or RNA* or "synthetic nucleotide" or "synthetic nucleotides"))
#7	(sirna* or scnrna* or shrna* or tasirna*)
#8	("adenoassociated virus" or "adenoassociated viruses" or "adeno associated virus" or "adeno associated viruses" or dependovirus* or dependoparvovirus*)
#9	(AAV* or rAAV*)
#10	{or #1-#9} in Cochrane Reviews





	Database: INAHTA

	#1	((antisense or "anti sense") and (oligodeoxynucleotide or oligodeoxynucleotides or "oligo deoxynucleotide" or "oligo deoxynucleotides" or oligodeoxyribonucleotide* or "oligo deoxyribonucleotide" or "oligo deoxyribonucleotides" or oligonucleotide* or "oligo nucleotide" or "oligo nucleotides" or oligoribonucleotide* or "oligo ribonucleotide" or "oligo ribonucleotides"))
#2	(ASO or ASOs or ASON or ASONs)
#3	(("short hairpin" or "short interfering" or silencing or "small hairpin" or "small interfering" or "small scan") and ("ribonucleic acid" or "ribonucleic acids" or RNA* or "synthetic nucleotide" or "synthetic nucleotides"))
#4	(sirna* or scnrna* or shrna* or tasirna*)
#5	("adenoassociated virus" or "adenoassociated viruses" or "adeno associated virus" or "adeno associated viruses" or dependovirus* or dependoparvovirus*)
#6	(AAV* or rAAV*)
#7	#1 or #2 or #3 or #4 or #5 or #6
#7	#7 and (English)[Language]







[bookmark: _Toc216083574]Appendix B2: Quality appraisal checklists for economic evaluations
	Study ID: Assessing the Value of Delandistrogene Moxeparvovec (SRP-9001) Gene Therapy in Patients with Duchenne Muscular Dystrophy in the United States

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is DMD

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Delandistrogene Moxeparvovec is an AAV and is of interest for this report. The intervention is couple with SoC. SoC is corticosteroids, physical/occupational therapy, multidisciplinary assessments and gastrointestinal/respiratory/cardiac management.

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is USA

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA healthcare system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Partly
	Outcome is maximum treatment cost at discounted life years

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3.0% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utility measured by HUI-2. US have collected DMD patient data using HUI-2. Extracted from a paper.

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model was developed from clinical feedback and previously reported models

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on published literature and clinical expert opinion using the defined states in the model.

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Source from trial or literature

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Data derived from trial and literature

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included annual costs, administration of intervention, laboratory monitoring

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Costs sourced from CMS Physician Fee schedule

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs calculated from text, no data presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	PSA analysis on HRs, risks, direct medical costs, utilities. 

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Authors are employees of Sarepta Therapeutics, Inc., and may own stock/options

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	

	Study ID: Long-Term Outcomes of Eladocagene Exuparvovec Compared with Standard of Care in Aromatic L-Amino Acid Decarboxylase (AADC) Deficiency: A Modelling Study

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is AADC

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Eladocagene Exuparvovec is an AAV and is of interest for this report. The comparator is BSC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Yes
	System is based on UK setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Yes
	Costs are for UK system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as LYs, QALYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 1.5% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities captured from vignettes

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model was developed from clinical feedback and based on primary efficacy outcomes in main clinical trials

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on published literature and clinical expert opinion using the defined states in the model.

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs derived from a burden of disease study. Costs sourced from NHS reference costs

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Costs sourced from NHS reference costs

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Costs sourced from NHS reference costs

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Authors are employees of PTC therapeutics 

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Early Cost-Utility Analysis of Ataluren and Eteplirsen in the Treatment of Duchenne Muscular Dystrophy in Egypt (DD a named author)

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	Population is DMD

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Eteplirsen is an ASO and is of interest for this report. The intervention is used as an add of to SoC (corticosteroids, nonpharmacologic interventions)

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Egypt setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Egypt system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as LYs, QALYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Yes
	Discounted rate of 3.5% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities captured from DMD-QoL questionnaire derived from a cost of illness study

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model defined on international DMD clinical care guidelines

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	55 year time horizon (accounting that most individuals do not reach age of 60)

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on systematic literature review, total costs, QALYs and LYs

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Outcomes are sourced from the literature

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by SLR

	2.6 Are all important and relevant costs included? 
	Yes
	Costs derived from a number of studies. As early assessment, drug prices are estimated

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	No conflicts of interest reported 

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost-Effectiveness of Nadofaragene Firadenovec and Pembrolizumab in Bacillus Calmette-Guérin Immunotherapy Unresponsive Non–Muscle Invasive Bladder Cancer

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	Population reflects horizon scan

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Nadofaragene Firadenovec is an AAV of interest. BSC is used as comparator

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as QALYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3.0% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities derived from EQ-5D

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model defined ICER evaluation for the therapy

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	A lifetime horizon is applied

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on main single arm trial for intervention

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Outcomes based on main single arm trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Treatment effect from main single arm trial

	2.6 Are all important and relevant costs included? 
	Yes
	All costs derived from SLR

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Grants received for work outside of paper

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Early health technology assessment of gene silencing therapies for lowering lipoprotein(a) in the secondary prevention of coronary heart disease

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Partly
	The population is based off Mendelian Randomization – hypothetical cohort.

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Olpasiran is an siRNA, pelacarsen is an ASO

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Australia setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Australia system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as QALYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 5.0% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from VALIANT trial. No mention of PRO used

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	A lifetime horizon (25 years) is applied

	2.3 Are all important and relevant outcomes included? 
	Yes
	Sourced from literature

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Sourced from literature

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Treatment effect from main trial

	2.6 Are all important and relevant costs included? 
	Yes
	Sourced from literature

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Partly
	Scenario analysis is done on a few parameters but no DSA/PSA analysis. 

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Funding received for study. Declared conflicts of interest.

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	




	Study ID: Cost-Effectiveness Analysis of Inclisiran for the Treatment of Primary
Hypercholesterolemia or Mixed Dyslipidemia in Singapore

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is primary hypercholesterolemia or mixed dyslipidemia

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Inclisiran is a siRNA. Intervention is used with statins in treatment arm

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Singapore setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Yes
	Costs are for Singapore system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are QALYs, LYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities captured derived from a local system, and multiplied by utility multipliers sourced from UK appraisal

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model was a combination of model used in NICE appraisal and US CEA

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on published literature and model

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics from ORION trials

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial

	2.6 Are all important and relevant costs included? 
	Partly
	Costs included are drug acquisition, administration and CV event management costs

	2.7 Are the estimates of resource use from the best available source? 
	Partly
	Sourced from local experts

	2.8 Are the unit costs of resources from the best available source? 
	Partly
	Sourced from local experts

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Novartis Singapore funded the study

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Evaluating the Cost‑Effectiveness of Etranacogene Dezaparvovec Gene Therapy for Hemophilia B Treatment in the USA

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is haemophilia B

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Etranacogene dezaparvovec is a n intervention of interest. Comparator is FIX prophylaxis.

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on US setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Yes
	Costs are for US system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are QALYs, LYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from the literature

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Modelling analysis plan was prepared and presented to various potential stakeholders

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on clinical trial and model

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics from clinical trial trials

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included however fixed costs related to 

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource use derived from the literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Costs sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Costs and QALYs presented but incremental costs are not

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	PSA/DSA and scenario analysis

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	ICER funded the study

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Modeling Benefits, Costs, and Affordability of a Novel Gene Therapy in Hemophilia A

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is haemophilia A

	1.2 Are the interventions appropriate for the review question? 
	Yes
	valoctocogene roxaparvovec is an intervention of interest. Comparator is FVIII prophylaxis.

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on The Netherlands setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Yes
	Costs are for Dutch perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are QALYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 4% and 1.5% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from the literature

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Modelling based on previously published Haemophilia A and adapted to Dutch setting

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Partly
	Time horizon was 10 years

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on clinical trial and model

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Partly
	Baseline characteristics from clinical trial trials and transformed into Dutch setting

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial and transformed into Dutch setting

	2.6 Are all important and relevant costs included? 
	Yes
	Costs split into healthcare and non-healthcare costs 

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource use derived from the literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Costs sourced from Dutch healthcare authority

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental analysis is presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis 

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	One author is a consultant for BioMarin

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: An Economic Evaluation of Voretigene Neparvovec for the Treatment of Biallelic RPE65-Mediated Inherited Retinal Dystrophies in the UK

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is Biallelic RPE65-Mediated Inherited Retinal Dystrophies, who have sufficient viable retinal cells

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Voretigene Neparvovec is an intervention of interest. Comparator is BSC.

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Yes
	System is based on UK setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Yes
	Costs are for UK perspective (NHS)

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are QALYs and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Yes
	Discounted rate of 3.5% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	SLR identified no utilities. Study used vignettes

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model derived from American Medical Association guidelines

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon was used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on clinical trial and model

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics from clinical trial trials 

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial 

	2.6 Are all important and relevant costs included? 
	Yes
	Drug acquisition, administration, monitoring, eligibility testing and adverse events, ongoing healthcare costs 

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource use derived from Royal National Institute of Blind People

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Resource use derived from PSS research unit costs of health and social care

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental analysis is presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis 

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Authors receive funding from Novartis Pharma

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost effectiveness of nusinersen for patients with infantile-onset spinal muscular atrophy in US

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is infantile-onset SMA

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Nusinersen is an intervention of interest. Comparator is BSC.

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are QALYs, life years and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3.0% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities derived from the literature

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model used in ICER appraisal. Had input from wide range of stakeholders.

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon was used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on clinical trial and model

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics from clinical trial trials 

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial 

	2.6 Are all important and relevant costs included? 
	Yes
	treatment costs, administration/monitoring costs, and costs associated
with being in each health state

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource use sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Resource costs derived from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental analysis is presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis 

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Authors receive funding from ICER

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Onasemnogene Abeparvovec Gene Therapy and Risdiplam for the Treatment of Spinal Muscular Atrophy in Thailand: A Cost-Utility Analysis

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is SMA

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Onasemnogene Abeparvovec is an intervention of interest. Comparator is BSC and Risdiplam

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Thailand setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Thailand perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are QALYs, life years and costs, with incremental effects and costs presented

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3.0% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from EQ-5D-Y

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model derived from CHOP INTEND outcome.

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon was used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based on clinical trial and model

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics from clinical trial trials and data from company

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial and data from company

	2.6 Are all important and relevant costs included? 
	Yes
	Direct and indirect costs included

	2.7 Are the estimates of resource use from the best available source? 
	Partly
	Collected prospectively or calculated

	2.8 Are the unit costs of resources from the best available source? 
	Partly
	Collected prospectively or calculated

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental analysis is presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis 

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	No financial conflict

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost‑Effectiveness Analysis of Etranacogene Dezaparvovec Versus Extended Half‑Life Prophylaxis for Moderate‑to‑Severe Haemophilia B in Germany

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is haemophilia B

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Etranacogene Dezaparvovec is an AAV and is of interest for this report. The comparator is prophylaxis which is reported as SoC in the paper.

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on German setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for German system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as LYs, QALYs net monetary benefit and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities captured from literature, however not systematically

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model is a microsimulation, although the states (such as hospitalizations, mortality) seem relevant

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Sourced from literature

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Partly
	Outcomes sourced either from literature or assumption

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Relative intervention effects informed by clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs derived from 2 clinical trials

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Cost of intervention, length of hospital stay and length of stay after surgery only included.

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Costs sourced from the literature and inflated.

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	European Union’s Horizon 2020 research and innovation programme

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Lipid‑Lowering Strategies for Primary Prevention of Coronary Heart
Disease in the UK: A Cost‑Effectiveness Analysis

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is Coronary Heart Disease. 

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Inclisiran is a siRNA of interest. Controls are a range of statins (low/moderate, high-intensity, ezetimibe) which are SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Yes
	System is based on UK setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Yes
	Costs are for UK system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as ICER, QALYs, costs (acute and chronic healthcare)

	1.6 Are all future costs and outcomes discounted appropriately? 
	Yes
	Discounted rate of 3.5% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Derived from EQ-5D-5L and 3L

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Microsimulation model, states look reasonable

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon

	2.3 Are all important and relevant outcomes included? 
	Yes
	Derived from RWE (biobank)

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Estimates from RWE (biobank)

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Derived from clinical trials

	2.6 Are all important and relevant costs included? 
	Yes
	Direct medical costs included

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from the literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from the literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Appropriate incremental analysis prepared

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	Scenario, DSA and PSA conducted

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Funding was declared but not used for publication

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost-Effectiveness, Burden of Disease and Budget Impact of Inclisiran: Dynamic Cohort Modelling of a Real-World Population with Cardiovascular Disease

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is CVD.

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Inclisiran is a siRNA of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Swiss setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Swiss system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as LYs, QALYs net monetary benefit and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from Swiss general population and adapted using scaling factor

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model, with expected health states, referenced to literature

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon

	2.3 Are all important and relevant outcomes included? 
	Yes
	Sourced from the literature and clinical trials

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Sourced from literature and clinical trials

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Sourced from literature and clinical trials

	2.6 Are all important and relevant costs included? 
	Yes
	

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from the literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Table 2

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA and PSA presented

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Funding declared, conflicts of interest with company

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Inclisiran as Adjunct Lipid‑Lowering Therapy for Patients with Cardiovascular Disease: A Cost‑Effectiveness Analysis

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is CVD. I

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Inclisiran is an siRNA of interest, statins are SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Australia setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Australia system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as cost per QALY, cost per life year saved

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 5% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities captured from trial using EQ-5D

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Partly
	Markov model, not referenced to a trial, study or clinical feedback

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon

	2.3 Are all important and relevant outcomes included? 
	Yes
	Derived from the literature and clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline outcomes from a clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention effects from a clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Treatment and annual costs included

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from the literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from the literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	Scenario and PSA analysis conducted

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost Effectiveness of Inclisiran in Atherosclerotic Cardiovascular
Patients with Elevated Low‑Density Lipoprotein Cholesterol Despite
Statin Use: A Threshold Analysis

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is CVD.

	1.2 Are the interventions appropriate for the review question? 
	Partly
	Inclisiran is an siRNA of interest, as an adjunct to SoC, compared with SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for US system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented as cost per QALY

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities captured from literature

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model, relevant states and sourced.

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime model

	2.3 Are all important and relevant outcomes included? 
	Yes
	From clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	From clinical trial or sourced from literature

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Sourced from literature

	2.6 Are all important and relevant costs included? 
	Yes
	

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA and PSA

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Funding by Novartis Pharmaceuticals

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: The combination use of inclisiran and statins versus statins alone in the treatment of dyslipidemia in mainland China: a cost-effectiveness analysis

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is dyslipidemia. 

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Inclisiran is an siRNA of interest. Comparator is statin (assume SoC)

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on China setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for China perspective.

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented are cost per QALY. Also presented is total life cost and QALYs

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 5% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from literature with assumptions

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model based on RWD

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Life time cycle

	2.3 Are all important and relevant outcomes included? 
	Yes
	From literature and clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Sourced from literature

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Sourced from literature or clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Sourced from literature

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Funding received for work

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost Effectiveness of Nusinersen in the Treatment of Patients with Infantile-Onset and Later-Onset Spinal Muscular Atrophy in Sweden

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is infantile-onset and later onset SMA

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Nusinersen is an AAV. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Swedish setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Sweden system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented ICER, Life years, total costs, QALYs (patients, and caregivers)

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities not captured in trial or identified in literature. Therefore used vignette study

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model, developed with clinical and health economic experts

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Infantile-onset = 40 years
Later-onset = 80 years

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes from main clinical trial. Model developed with clinical and health economic experts

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline values from main clinical trials

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Sourced from trial

	2.6 Are all important and relevant costs included? 
	Yes
	Sourced from literature

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Source from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Authors received grant payments from Biogen Inc and some are employed by Biogen Inc

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Onasemnogene Abeparvovec Gene Therapy and Risdiplam for the Treatment of Spinal Muscular Atrophy in Thailand: A Cost‑Utility Analysis – IGNORE DONE TWICE

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is SMA types 1,2 and 3

	1.2 Are the interventions appropriate for the review question? 
	Yes
	OA is an AAV. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Thailand setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Thailand system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented ICER, total costs, QALYs 

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% applied

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities captured from EQ-5D-Y

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model, developed using CHOP INTEND outcome measure

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based from CHOP INTEND outcome measure

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Unclear
	Model inputs are shown in appendix, but no reference or explanation in text.

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention effects from clinical trials and pharmaceutical companies

	2.6 Are all important and relevant costs included? 
	Yes
	Direct medical costs, and out and in patient care used.

	2.7 Are the estimates of resource use from the best available source? 
	No
	No reference in text to resource use

	2.8 Are the unit costs of resources from the best available source? 
	No
	As no reference to resource use, no unit costs provided.

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	No financial conflicts reported.

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Early Cost-Effectiveness of Onasemnogene Abeparvovec-xioi (Zolgensma)
and Nusinersen (Spinraza) Treatment for Spinal Muscular Atrophy I in The Netherlands With Relapse Scenarios

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is SMA types 1. Also investigated relapse scenario.

	1.2 Are the interventions appropriate for the review question? 
	Yes
	OA and nusinersen are an AAV. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on The Netherlands setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for The Netherlands system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcome presented ICER, total costs, QALYs 

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 4% applied to costs, 1.5% to utilities

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from the literature. Unclear how they were captured.

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Microsimulation model based off previously published cost-effectiveness studies of OA and nusinersen

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based from key clinical trials

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline outcomes sourced from literature

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention effects from clinical trials 

	2.6 Are all important and relevant costs included? 
	Yes
	Societal costs – additional care, non-healthcare costs (informal care and lost productivity). All costs in supplementary table

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Sourced from literature

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Sourced from literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Incremental costs are presented and can be calculated from the data

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA analysis on all model parameters 

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	No financial conflicts reported.

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Assessing the potential cost-effectiveness of a gene therapy for the treatment of hemophilia A

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is haemophilia A

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Valoctocogene roxaparvovec is an AAV of interest. Comparator is prophylactic FVIII (SoC)

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Partly
	Outcomes are total costs, LY and QALYs, ICER not presented but can be calculated.

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities derived from the literature. 

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Model looks reasonable, however not referenced or hint at using clinical advice

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Key outcomes for population

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Partly
	Baseline characteristics are either sourced from the literature or assumed

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Partly
	Intervention affects are assumed or from a sourced presentation

	2.6 Are all important and relevant costs included? 
	Yes
	Costs based off a clinical trial

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Table 4

	2.8 Are the unit costs of resources from the best available source? 
	Partly
	Some referenced/some assumed

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Costs and QALYs are presented, therefore ICER can be calculated.

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Partly
	Only scenario analysis are presented.

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Authors received funding from BioMarin

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost‑effectiveness analysis of gene‑based therapies for patients with spinal muscular atrophy type I in Australia

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with SMA type 1

	1.2 Are the interventions appropriate for the review question? 
	Yes
	OA and Nusinersen is an AAV of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Australia setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Australia system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 5% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Sourced from literature

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model built off previously published economic evaluations

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Time horizon = 100 years

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes based off economic evaluations and clinical trials

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Table 2

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	From a clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Direct medical costs and healthcare resource costs included

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Table 2

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Costs sourced from the literature

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	ICERs are presented, cost and QALYs presented as well

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA conducted

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	No conflicts reported

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost Effectiveness of Voretigene Neparvovec for RPE65-Mediated Inherited Retinal Degeneration in Germany

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with inherited retinal disease with RPE65 mutation

	1.2 Are the interventions appropriate for the review question? 
	Yes
	voretigene neparvovec is an AAV of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Germany setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Germany system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities derived from EQ-5D-5L

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov Model derived from American Medical Association guidelines

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes included from guidelines and main clinical trial.

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Partly
	Costs included but not referenced

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource used sourced from literature and clinical experts

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Unit costs sourced from national sources

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented.

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Authors are employees of Novartis. 

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost-Effectiveness of Onasemnogene Abeparvovec Compared With Nusinersen and Risdiplam in Patients With Spinal Muscular Atrophy Type 1 in Brazil

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with SMA Type 1

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Onasemnogene Abeparvovec is an AAV of interest. Nusinersen and Risdiplam are appropriate comparators

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Brazil setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Brazil system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 5% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities derived from literature

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model built off other published models

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes included from guidelines and main clinical trial.

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included, calculated

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented.

	2.11 Has no potential financial conflict of interest been declared? 
	Yes
	No conflicts of interest

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost-effectiveness analysis of using onasemnogene abeparvocec (AVXS-101) in spinal muscular atrophy type 1 patients

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with SMA Type 1

	1.2 Are the interventions appropriate for the review question? 
	Yes
	Onasemnogene Abeparvovec is an AAV of interest. Nusinersen is an appropriate comparators

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Main outcome is ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities derived from literature an mapped onto EQ-5D youth

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model built with clinical experts

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes included from main clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included and referenced

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resources referenced

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Unit costs referenced

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented, scenario analysis

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Authors are employees of Novartis and awarded funding from Novartis

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	




	Study ID: Cost-effectiveness analysis of using onasemnogene abeparvocec (AVXS-101) in spinal muscular atrophy type 1 patients

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with inherited retinal disease with RPE65 mutation

	1.2 Are the interventions appropriate for the review question? 
	Yes
	voretigene neparvovec is an AAV of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Germany setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Germany system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities derived from EQ-5D-5L

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov Model derived from American Medical Association guidelines

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes included from guidelines and main clinical trial.

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Partly
	Costs included but not referenced

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource used sourced from literature and clinical experts

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Unit costs sourced from national sources

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented.

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Authors are employees of Novartis. 

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost Utility of Voretigene Neparvovec for Biallelic RPE65-Mediated Inherited Retinal Disease

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with inherited retinal disease with RPE65 mutation

	1.2 Are the interventions appropriate for the review question? 
	Yes
	voretigene neparvovec is an AAV of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Partly
	Utilities calculated by authors. Unclear if inputs have come from clinical trial

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	2 state Markov framework, alive and dead used.

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes from clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource used sourced from literature and clinical experts

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Unit costs sourced from national sources

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented and scenario analysis

	2.11 Has no potential financial conflict of interest been declared? 
	Partly
	Funded by ICER

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost-effectiveness of voretigene neparvovec in the treatment of patients with inherited retinal disease with RPE65 mutation in Switzerland

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with inherited retinal disease with RPE65 mutation

	1.2 Are the interventions appropriate for the review question? 
	Yes
	voretigene neparvovec is an AAV of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on Switzerland setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for Switzerland system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities sourced from literature 

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model, adapted from NICE appraisal

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes from clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource used sourced from literature and clinical experts

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Unit costs sourced from national sources

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented and scenario analysis

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Funded by Novartis

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
	





	Study ID: Cost-effectiveness of Voretigene Neparvovec-rzyl vs Standard Care for RPE65-Mediated Inherited Retinal Disease

	Checklist completed by: MB

	Section 1: Applicability (relevance to specific review questions and the NICE reference case as described in section 7.5) 
This checklist should be used first to filter out irrelevant studies. 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	1.1 Is the study population appropriate for the review question? 
	Yes
	The population is patients with inherited retinal disease with RPE65 mutation

	1.2 Are the interventions appropriate for the review question? 
	Yes
	voretigene neparvovec is an AAV of interest. Comparator is SoC

	1.3 Is the system in which the study was conducted sufficiently similar to the current UK context? 
	Partly
	System is based on USA setting.

	1.4 Is the perspective for costs appropriate for the review question? 
	Partly
	Costs are for USA system perspective

	1.5 Is the perspective for outcomes appropriate for the review question? 
	Yes
	Outcomes are total costs, QALY and ICER

	1.6 Are all future costs and outcomes discounted appropriately? 
	Partly
	Discounted rate of 3% used

	1.7 Are QALYs, derived using NICE’s preferred methods, or an appropriate social care-related equivalent used as an outcome? If not, describe rationale and outcomes used in line with analytical perspectives taken (item 1.5 above). 
	Yes
	Utilities sourced from literature 

	1.8 Overall judgement: 
There is no need to use section 2 of the checklist if the study is considered ‘not applicable’. 
	Directly applicable/partially applicable/not applicable

	Other comments: 
	

	Section 2: Study limitations (the level of methodological quality) 
This checklist should be used once it has been decided that the study is sufficiently applicable to the context of the guideline 
	Yes/ partly/ no/ unclear/NA 
	Comments 

	2.1 Does the model structure adequately reflect the nature of the topic under evaluation? 
	Yes
	Markov model, align with the American Medical Association Guides to the Evaluation of Permanent Impairment

	2.2 Is the time horizon sufficiently long to reflect all important differences in costs and outcomes? 
	Yes
	Lifetime horizon used

	2.3 Are all important and relevant outcomes included? 
	Yes
	Outcomes from clinical trial

	2.4 Are the estimates of baseline outcomes from the best available source? 
	Yes
	Baseline characteristics are sourced from clinical trial

	2.5 Are the estimates of relative intervention effects from the best available source? 
	Yes
	Intervention affects are sourced from clinical trial

	2.6 Are all important and relevant costs included? 
	Yes
	Costs included

	2.7 Are the estimates of resource use from the best available source? 
	Yes
	Resource used sourced from literature and clinical experts

	2.8 Are the unit costs of resources from the best available source? 
	Yes
	Unit costs sourced from national sources

	2.9 Is an appropriate incremental analysis presented or can it be calculated from the data? 
	Yes
	Cost, QALYs and ICER presented

	2.10 Are all important parameters whose values are uncertain subjected to appropriate sensitivity analysis? 
	Yes
	DSA/PSA presented

	2.11 Has no potential financial conflict of interest been declared? 
	No
	Funded by Spark Therapeutics

	2.12 Overall assessment: 
	Minor limitations/potentially serious limitations/very serious limitations

	Other comments: 
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	HTA organisation
	Reference
	Paper Title
	Date
	Country
	Committee discussion

	NICE
	HST10
	Patisiran for treating hereditary transthyretin amyloidosis
	14-Aug-19
	UK
	1. Long term benefits of patisiran - no long term clinical evidence available. Future benefits could be greater than what was presented at committee meeting. 2. Model structure - although model structure was broadly reasonable, it did not capture all aspects of the condition, unlikely to reflect true expected CE. Committee concerned with assumed correlation between PND score and factors that patient identified as particularly important (autonomic dysfunction, mortality). Committee would take all into account in its decision making. 3. Transition matrices - modelling transition states based off APOLLO trial and modelled differently between treatment and comparator arm. Method to convert 18-month trial data converted to 6-month cycles was inappropriate. Committee concluded company's method of modelling introduced uncertainty, especially for extrapolated period for which no long-term data exists, however had little effect on CE. 4. Health state utilities after stopping treatment - company's Markov model not designed to track utility post treatment. Committee understood this introduced uncertainty in model and take into account during decision making. 5. Resource use - committee was aware that the company proposed a homecare service for patients and not costs not included in model. Committee concluded uncertainties in company's resource use assumptions. 

	NICE
	HST16
	Givosiran for treating acute hepatic porphyria
	24-Nov-21
	UK
	1. Clinical evidence - generalisability of the evidence to UK practise (dosing of intervention) and small trial. 2. Stopping treatment - unclear from evidence and clinical experience on treatment stopping, therefore not included in model. 3. Time on treatment estimates

	NICE
	HST25
	Lumasiran for treating primary hyperoxaluria type 1
	19-Apr-23
	UK
	1. HRQoL - EQ-5D showed no clinically meaningful improvement in HRQoL, possibly due to short study. 2. Quality and generalisability of clinical evidence - low volume of robust evidence, although suitable for decision making. 3. Proportion of people who would have intervention - unclear on exact population size that intervention would be suitable for. 4. Different methods of deriving utility values from the vignette study give different result. 5. Lumasiran continuation rule - no evidence on stopping rule therefore can't take scenarios into account.

	NICE
	TA733
	Inclisiran for treating primary hypercholeserolaemia or mixed dyslipidaemia
	06-Oct-21
	UK
	1. Comparators - dependent on eligibility of alirocumab or evolocumab. 2. Clinical evidence - trials not based in UK, although were generalisable to NHS. 3. Indirect treatment comparison - NMAs used trials that were highly heterogeneous, different definition of cardiovascular risk and limited outcome evidence at 24 week time point. 4. Long-term evidence - lack of long term evidence and effect of inclisiran on cardiovascular event risk is uncertain. 5. No treatment effect waning or discontinuation - uncertainty due to lack of long term data. 

	NICE
	TA989
	Etranacogene dezaparvovec for treating moderately severe or severe haemophilia B
	24-Jul-24
	UK
	1. Indirect treatment comparisons - single arm trial therefore compared against FIX prophylaxis. Comparator studies differed from main trial therefore results uncertain. Magnitude of improvement in bleeding outcomes therefore uncertain. 2. Durability of treatment effect - used a published analysis. Committee were concerned with the methods used by published analysis and impact on assumptions about long term durability. In addition, extrapolation results were uncertain as missing data was assumed to be random and this goes against clinical practice. Therefore results were highly uncertain. 3. Long-term treatment durability - extrapolations are highly uncertain because of small number of people in analysis and lack of long term data. Requested longer term collection to resolve uncertainty. 4. Clinical evidence - limited available trial data, short follow up.

	NICE
	HST26
	Eladocagene exuparvovec for treating aromatic Lamino acid decarboxylase deficiency
	19-Apr-23
	UK
	1. Clinical trial evidence - noted good quality single-arm studies with usual expected risk of bias associated. 2. Long-term efficacy - uncertain due to the small number of people in the trial and high rates of loss to follow up. However, results showed potential for substantial benefits in AADC deficiency. 

	NICE
	HST11
	Voretigene neparvovec for treating inherited retinal dystrophies caused by RPE65 gene mutations
	09-Oct-19
	UK
	1. Duration of treatment effect - uncertainty in long term effectiveness estimates, although biological plausibility was noted. 2. HRQoL - no direct measure of HRQoL has been used in clinical trials. 3. Utility values - utility values derived from vignettes. Methods had serious methodological issues such as small number of clinicians took part, underestimating of QoL. 

	NICE
	HST15
	Onasemnogene abeparvovec for treating spinal muscular atrophy
	19-Apr-23
	UK
	1. Long term outcomes - uncertain due to short follow up in two trials. Uncertainty in how long motor milestones that are achieved are maintained. 2. Long term effectiveness - therapy likely to have long-term benefits, long-term effectiveness data were limited and exact amount of benefit was uncertain. 3. Long-term effectiveness incorporated in the model - estimations of long-term outcomes not supported by long-term data. Limited data available to inform long-term outcomes in the model. 4. Resource use in the model - uncertainty surrounding the health-state cost estimates used in the model as based on proxy assumptions and assumed to be constant over time. 5. Carer QoL - important due to the nature of the disease, however incorporating them into analysis is difficult.

	ICER
	
	Deflazacort, Eteplirsen, and Golodirsen for Duchenne Muscular Dystrophy: Effectiveness and Value
	15-Aug-19
	USA
	1. Evidence generation - limited to surrogate outcomes from small trials. Long-term efficacy, adverse events and optimal time to begin therapy not established. Functional outcomes may not characterize effects of drug therapy, may not reflect patient's daily functional status. 2. Modelling - challenge due to rarity of the disease. Cost and utility measurements limited to some health states, due to lack of evidence. Long term extrapolations uncertain

	CDA-AMC
	SR0826-000
	Eplontersen - reimbursement recommendation
	Nov-24
	Canada
	1. Evidence generation - Main trial was open label therefore increased risk of detection and performance bias. GRADE assessment showed certainty of evidence is low, acknowledging nonrandomized design, risk for selection bias and residual baseline confounding 2. Surrogate endpoint - serum TTR levels are not measured routinely in clinical practice, therefore not a validated surrogate endpoint. 3. Indirect treatment comparison - for analysis, rescoring of mNIS+7 from main trial was required and not validated for use, limiting comparison of results. 4. Economic modelling - uncertainty as no direct comparison with comparators. Validity of using Norfolk QoL-DN scores to estimate disease progression. Complexity of estimating transition probabilities. Long term efficacy is uncertain 

	CDA-AMC
	SR0598-000
	Patisiran - reimbursement recommendation
	Aug-19
	Canada
	1. Modelling outcomes - different methodological approaches use to derive model efficacy inputs dependent on comparator, thus reducing clinical validity in model. 2. Modelled health states - health states modelled didn't capture all elements of disease. 3. Health state costs - combination of NHS and Canadian unit costs did not represent Canadian public payers. 4. Treatment effect - evidence on cardiac outcome was limited due to methodological issues 5. Long-term cost-effectiveness - clinical data captured only for 18 months therefore uncertainty in long-term safety and efficacy estimates. 6. Trial design - small trial duration, limited data on subgroups of interest.

	CDA-AMC
	SR0801-000
	Vutrisiran - reimbursement recommendation
	Jan-24
	Canada
	1. Indirect treatment comparison - comparative efficacy analyses of Vutrisiran versus inotersen had significant limitations, due to different disease status in trials, trial design. 2. Outcome - generalisability of primary outcome to clinic. 3. Economic modelling - HRQoL due to receiving a subcutaneous vs intravenous administration is highly uncertain. No treatment waning was explored. Lack of long term evidence. Model structure does not reflect the disease.

	CDA-AMC
	SR0679-000
	Givosiran - reimbursement recommendation
	Nov-21
	Canada
	1. Study design - Study 001 - single blind, adaptive study design. Study 002 - open label study. 2. Economic modelling - no evidence to support QALY benefit due to reduction in long term AHP related conditions. Uncertainty in long term efficacy. 

	CDA-AMC
	SR0734-000
	Lumasiran - reimbursement recommendation
	Feb-23
	Canada
	1. Study design - patients not randomised but assigned treatment based off characteristics, potential imbalances between groups. 2. Evidence - duration of trial is short given treatment is meant to be for lifetime. 3. Economic modelling - treatment effect assumption (100% effective in halting CKD progression). Rate of liver-kidney transplants was underestimated. Assumption on stage 4 CKD starting dialysis. Care giver utility was applied, with no source EQ-5D data for care giver disutility was not provided. Inclusion of disutilites from multiple events resulted in negative utility values.

	NICE
	HST18
	Atidarsagene autotemcel for treating metachromatic leukodystrophy
	28-Mar-22
	UK
	1. Limited evidence- limited number of individuals in each subgroups and borderline eligibility decisions. Concerns about potential substantial cost to NHS if people become ineligible after harvest but before transplantation. 2. Clinical outcomes - no HRQoL collected, biological markers measured in trial may not correlate with clinical outcomes. 3. Drug formulation - two formulations, fresh and cryopreserved. Lack of evidence of drug efficacy for cryopreserved formulation therefore uncertainty about potential differences. 4. Progression modifiers - lack of data to base progression modifiers across different health states and subgroups. Important source of uncertainty and not enough data to be certain of true values. 5. Stabilisation of treatment response - used treatment stabilisation from other plausibly similar treatments of HSCT but assumption was highly uncertain. 6. HRQoL - vignettes used to collect HRQoL with general public. Methods did not follow NICE's reference case, results lacked face and external validity.

	NICE
	HST7
	Strimvelis for treating adenosine deaminase deficiency–severe combined immunodeficiency
	07-Feb-18
	UK
	1. Intervention free survival - issues in reporting made comparison difficult with HSCT. 2. Generalisability of clinical evidence - age of population who would have Strimvelis in clinical practice may be lower than that in clinical trial, and lead to greater clinical benefit. 3. Cost to NHS - treatment is in Italy, therefore uncertainty over specific costs that would be incurred by NHS at time of evaluation. 4. Overall survival - small population number leading to uncertainty in estimates

	CDA-AMC
	SR0791-001
	Inclisiran - reimbursement review
	22-Apr-24
	Canada
	1. Pooled analysis - post hoc analysis, therefore at risk of bias, with pooled populations and trial not powered to detect change in major adverse cardiovascular events. 2. Comparator - no active comparator. 3. No HRQoL assessed in trials. 4. Open label trial - Trial design could bias result, selection bias and lack of control/comparator arm. 5. NMA - limitations in assumptions on background statin use and time of outcomes assessment, resulted in limited interpretability and generalisability of results, impacted treatment effect. 6. Uncertainty in long-term efficacy and safety 7. Economic modelling challenges - uncertainty in the relative effectiveness of inclisiran, the specification of an inappropriate scenario, the absence of Canadian-specific baseline risk data, and a failure to characterize all relevant sources of parameter uncertainty

	CDA-AMC
	SG0802-000
	Fidanacogene elaparvovec - reimbursement review
	14-Aug-23
	Canada
	1. Long term efficacy and safety (note, alternative payment models suggested to mitigate high cost of drug) 2. Absence of robust comparative evidence - within trial comparator 3. Selection bias in main trial 4. Duration of benefit 5. Cost and consequences of adverse events not submitted or considered 6. Modelling assumptions - individuals remain in initial health state for duration of analysis. 7. Testing coverage - new test needed to implement in system, no costing presented on this 

	CDA-AMC
	SG0643-000
	Voretigene neparvovec - reimbursement recommendation
	14-Jan-21
	Canada
	1. Duration of treatment effect. 2. Natural history informed by retrospective chart review with missing data. 3. Trial design - small sample size, imbalance in baseline characteristics. Resulted in uncertainty in comparative efficacy.  4. Utilities - from clinicians not general population/clinical trial population. 

	PBS
	N/A
	Patisiran
	Jul-23
	Australia
	1. Long term efficacy and safety is uncertain. 2. Comparative applicability to Australian population. 3. Economic modelling - Model health states were defined by PND scores which are solely based on mobility status and may not adequately capture all aspects of the condition. Application of additional monthly decrements/increments based on treatment category, as well as an additional disutility for autonomic dysfunction was not appropriate. Time horizon was uncertain due to short clinical evidence. 

	PBS
	N/A
	Inclisiran
	Mar-23
	Australia
	1. Lack of comparative and long-term safety data. 2. Robustness of limiting data to a highly selective evidence base (ITC) - claims of non-inferior comparative effectiveness to PCKS9 inhibitors was uncertain. 3. Treatment switching - CUA included a treatment switching rule for ezetimibe patients that resulted in two distinct modelled patient populations based on whether patients were eligible or ineligible for PCSK9 inhibitor therapy. The PBAC agreed with the ESC that this resulted in a misleading base case incremental cost-effectiveness ratio. 

	PBS
	N/A
	ONASEMNOGENE ABEPARVOVEC
	Jul-23
	Australia
	1. Indirect treatment comparison - not possible to make statistical direct or indirect comparisons with the data from the clinical studies given the nature of the single arm, non-comparative studies. The lack of a control group also did not allow for any incremental benefit to be estimated. The resubmission did not allow for a quantitative comparison of the benefits and harms of ONA and the nominated comparators. 2. Cost minimisation analysis - not appropriate as comparable benefit was not supported by presented evidence. 

	PHARMAC
	N/A
	Voretigene neparvovec
	Aug-24
	New Zealand
	1. Endpoints - no obvious endpoint to define successful treatment. Endpoints reported in trial have uncertainty in translation to HRQoL. 2. Infrastructure - preparation lab unavailable, significant upskilling and training would be required. No facility to store, prepare and handle therapy. 3. Lack of long term data

	SMC
	SMC2157
	Patisiran
	10-Jun-19
	Scotland
	1. Long-term effectiveness - unknown 2. Outcomes - may not capture all aspects of condition

	SMC
	SMC2596
	Vutrisiran
	11-Sep-23
	Scotland
	No extractable data available

	SMC
	SMC2470
	Givosiran
	07-Mar-22
	Scotland
	No extractable data available (no evidence submitted)

	SMC
	SMC2639
	Lumasiran
	11-Dec-23
	Scotland
	No extractable data available (no evidence submitted)

	SMC
	SMC2358
	Inclisiran
	09-Aug-21
	Scotland
	1. Long term data - unable to determine long term efficacy and safety. 2. Generalisability of evidence 3. Comparative evidence - NMA had a number of limitations including heterogeneity across studies, patient populations, background treatment

	AWMSG
	3746
	Inclisiran
	23-Feb-22
	Wales
	1. Indirect treatment comparison - NMA has a number of limitations including heterogeneity across studies, patient population, background treatment and timing of assessment of percentage change in LDL-C. 2. Comparator choice - company used SoC but experts suggested PCSK9 inhibitors would be more appropriate. 3. Clinical efficacy - assumed it is maintained over time horizon, no evidence to suggest this. 

	NCPE
	24047
	Eplontersen
	19-Dec-24
	Ireland
	Full HTA is not recommended, no appraisal document available

	NCPE
	No data to extract
	Patisiran
	20-Feb-20
	Ireland
	1. Clinical effectiveness - uncertainty in demonstrating treatment effect and long term survival. 2. Generalisability of results to Ireland. 3. Economic modelling - Applicant used data to support an assumption of "accelerating" cardiomyopathy for patients on BSC. In addition, assumptions on health related quality of life - in same health state, patisirian patients improve over time whilst BSC decline over time.

	NCPE
	23035
	Vutrisiran
	03-Aug-23
	Ireland
	Full HTA is not recommended, no appraisal document available

	NCPE
	20051
	Inclisiran
	23-Mar-22
	Ireland
	"1. NMA - several limitations with approach taken by company including heterogeneity between trials, ASCVD history and baseline LDL-C levels, and relative treatment effects are unaffected by background ezetimibe use. treatment effects from the NMA may not be generalisable to patients receiving ezetimibe as part of SoC. 2. Economic modelling - lifetime CV risk varied between subgroups. Modelled absolute treatment effects (incremental life years; incremental QALYs) of inclisiran and other interventions are higher in the ASCVD population and lower in the HeFH primary prevention population, compared with the economic models for the PCSK9 inhibitors. This leads to divergent cost effectiveness results for the same intervention between the three models. It is not possible to assess which (if any) of the three models produce the most realistic predictions of long term CV outcomes.  SoC modelling did not align with applicants proposed positioning of inclisiran. 3. Model structure - may overestimate the effect of lowering LDL-C on cardiovascular mortality in long term."

	NICE
	TA1003
	Exagamglogene autotemcel
	11-Sep-24
	UK
	1. Modelling approach - companies approach of Markov model did not capture patient history, model relied on multiple complex chains of evidence leading to unclear assumptions and uncertainty. Disease specific issues to modelling. Alternative approaches were presented. Need of the model was to capture the interaction between iron overload, complications and mortality. The committee thought that neither the company's nor EAG's base-case model adequately did this. 2. Long-term treatment effects - uncertain due to limited trial follow up and uncertainty in relapse rate. 3. Utility values - derived from external study, uncertainty in methodology of external study (committee requested further HRQoL data to be collected). 

	CDA-AMC
	SG0830-000
	Exagamglogene autotemcel
	13-May-24
	Canada
	1. Evidence base - limitation in comparative evidence and single arm trial, resulted in very low certainty of evidence. Lack of long term data and robust comparison to SoC 2. SoC in trial - unclear treatment sequence enrolled patients received during 2 years before enrolment therefore unknown if SoC was optimized in trial. 3. Cost of managing sickle cell disease - exclusive use of inpatient cost for managing sickle cell disease related events in model may overestimate costs associated with SoC, biasing results in favour of exagamglogene autotemcel. 4. Total costs to health care system - considerable start up costs associated with establishing specialized treatment centres not reflected in economic evaluation of budget impact. Budget impact is uncertain as highly sensitive to patient numbers, treatment centres, bed capacity and uptake. 5. Safety - short term evidence, no information on long term toxicities. 6. Assessment of outcomes -  assessment of subjective outcomes such as recurrent vaso-occlusive crises (VOCs) and HRQoL in a single-arm trial, which is susceptible to influencing the investigator’s assessment in favour of the drug. 

	SMC
	SMC2413
	Atidarsagene autotemcel
	04-Mar-22
	Scotland
	1. Small sample size - uncertainty regarding the statistical robustness of analyses and the magnitude of treatment effect. 2. Long term efficacy - uncertainty in maintenance of effect and long term safety due to follow up. 3. Study design - non-identical, non-randomised, open-label, single-group study prone to various biases. 4. Treatment effect - variability across subpopulations. 5. QoL not directly assessed in studies, authors used vignette study. 6. Formulation - limited data availability on cryopreserved formulation. 7. Economic modelling, responders - The assumption that patients classified as full or partial responders will experience maintenance of their treatment effect for the duration of the model time horizon may overstate the benefits of atidarsagene autotemcel given that maximum duration of follow up across all studies is 8 years, with average durations significantly shorter. 8. Cost of national screening programme - not taken into account. 

	NCPE
	21009
	Atidarsagene autotemcel
	30-Sep-22
	Ireland
	Note: this was undertaken with Zin and RIZIV-INAMI (Belgium) as part of Beneluxa initiative on pharmaceutical policy. 1. Model structure - model maps disease pathway, however choices around how patients progress though the model are overly optimistic. 2. QoL - not gathered in clinical trial, commissioned study and analysis not robust. 3. Drug formulation - limited evidence with cryopreserved, difficult to compare results to fresh formulation. 4. Trial structure - different patients in each group, comparisons between outcomes likely to biased and highly uncertain. 5. Long term treatment effect - follow up period too short. Uncertainty in treatment effect holding for time horizon, with no patient decline. 6. Patient classification in model - The company classified patients in the pooled atidarsagene autotemcel clinical data as either full or partial responders, with partial responders additionally separated into stable and unstable partial responders. The Review Group considers the classification methodology used in the analysis to be highly subjective, and lacks both rigour and transparency.

	NICE
	TA410
	Talimogene laherparepvec
	28-Sep-16
	UK
	1. Clinical effectiveness - although committee accepted clinical effectiveness of talimogene laherparepvec, comparator based on post-hoc analysis of subgroup in trial using comparator that is considered ineffective and not in clinical use. 2. Indirect treatment comparison - use of 2-step Korn method to correct for difference in patient characteristics between ipilimumab trial and OPTim trial (trial of treatment investigated), adjusting PFS and OS data. Resulted in uncertainty in comparison and unable to draw firm conclusions. 

	IQWiG
	691
	Patisiran
	18-Dec-18
	Germany
	1. Estimation of patient numbers - patient numbers provided by company are overestimates as includes patients with form of heredofamilial amyloidois other than hATTR amyloidosis or no (manifest) concomitant polyneuropathy. Underestimate of patients with FAP stage 1 or 2 polyneuropathy. 2. Costs - does not consider all cost for additional services.

	AIFA
	No data to extract
	Atidarsagene autotemcel
	20-May-22
	Italy
	1. Comparator efficacy - controversy around efficacy of haematopoietic stem cell transplantation (HSCT) as response in terms of motor function is variable, no benefit for symptoms related to the peripheral nervous system (PNS). 

	TLV
	3236/2021
	Givosiran
	16-Jun-22
	Sweden
	1. Long term efficacy - uncertainty due to lack of comparative data. 2. Representation of trial to setting 3. Model inputs - uncertainty in starting age in model. Assumptions about menopause, attack rates, asymptomatic patients 

	AIFA
	No data to extract
	ONASEMNOGENE ABEPARVOVEC
	12-Jul-21
	Italy
	1. Surrogate outcomes - survival associated with achievement of specific motor milestones, no evidence to support this. 2. Health state utilities - No QoL collected in trial, used estimates reported in ICER review. 3. Median survival of comparator - extrapolated from trial, survival estimate from registry suggests extrapolated data is underestimated

	IQWiG
	1162
	Atidarsagene autotemcel
	28-Jul-21
	Germany
	No extractable data available

	IQWiG
	1456
	Eladocagene Exuparvovec
	11-Nov-22
	Germany
	No extractable data available

	IQWiG
	1602
	Etranacogen Dezaparvovec
	26-Jul-23
	Germany
	1. Estimation of patient numbers - company considered for the calculation of lower limit of patients only severe haemophillia. Consultation suggested severe is not a subset therefore should use estimation of moderate or severe haemophillia B patients. Transfer of percentage value with factor IX inhibitors in paediatric patients after 500 days of expose only transferable to adults in limited context - assume adults a higher value due to longer exposure. Patients with proven efficacy of etranacogene dezaparvovec proven in a different indication compared to SmPC - therefore omit. 2. Drug costs - no cost provided by company, proposed a performance based payment model. 

	IQWiG
	1085
	Lumasiran
	25-Mar-21
	Germany
	1. Estimation of patient numbers - due to rarity of disease and heterogeneous symptomatology, not all patients have been included in estimate or in referenced incidence/prevalence rates. 

	IQWiG
	967
	ONASEMNOGENE ABEPARVOVEC
	24-Sep-20
	Germany
	1. Estimation of patient numbers - only considered patients with SMA. Broader target population in prescribing information, underestimation of size of target population. 

	IQWiG
	1853
	Tofersen
	16-Sep-24
	Germany
	1. Estimation of patient numbers - company numbers subject to methodological uncertainty in some steps and range is underestimated. 2. Cost estimation - additional cost incurred for statutory health insurance benefits (e.g., lumbar puncture), which cannot be quantified.

	IQWiG
	1471
	Valoctocogen Roxaparvovec
	24-Feb-23
	Germany
	1. Estimation of patient numbers - underestimated by the company. Methodology for deriving severe hemophilia A without history of factor VIII inhibitors not presented.

	IQWiG
	1379
	Voretigen Neparvovec
	29-Jun-22
	Germany
	1. Estimation of patient numbers - estimations subject to uncertainty and underestimation. Due to underrepresented patients in sourced studies and outdated. 

	TLV
	649/2018
	Patisiran
	18-Dec-18
	Sweden
	1. Clinical trial data - imbalances in baseline data, may affect estimates of relative efficacy between groups. 2. Indirect treatment comparison - uncertainty due to matching of patient groups in other studies, leading to a lower number included. 3. Transition matrix - uncertainty due to number of health states and low patient numbers per state. Uncertainties amplified when extrapolating treatment effect. 4. Mortality - numbers based on limited patient numbers and assumptions on statistical distribution. 5. Patient numbers - uncertainty in estimate due to novelty of drug.

	TLV
	364/2023
	Vutrisiran
	29-Oct-23
	Sweden
	Note: This is a cost comparison. 1. Cost - uncertainty in number of sample vials calculated in cost

	ZIN
	2020008153
	Givosiran
	26-Jan-21
	Netherlands
	1. Model structure - Markov model does not take into account a patient's history. However no data available to populate an individual patient level model. 2. Treatment effect - model assume if have a reduction in acute porphria attacks, patient has fewer chronic symptoms and complications. This has not been demonstrated in literature. 3. Sensitivity analysis - not all parameters where uncertainty existed were assessed.

	ZIN
	2021002051
	Inclisiran
	29-Mar-21
	Netherlands
	No data to extract (cost comparison)

	ZIN
	2020026151
	ONASEMNOGENE ABEPARVOVEC
	06-May-21
	Netherlands
	Note: Report used is from NCPE. 1. Treatment effect - long term treatment effect overestimated due to single arm studies. No comparative evidence with chosen comparator. 2. HRQoL - no HRQoL directly collected from trial, sourced from literature from different instruments and measurement methods. 3. Model structure - structural limitations including length of model cycle, half cycle correction and lack of sequential treatment options. Outcomes also modelled from different studies with different patient populations, prognosis and age. 4. Costs - uncertainty due to lack of available costs of patients on BSC. 5. Sensitivity analysis - large number of uncertain parameters not assessed in analysis

	ZIN
	2024028354
	Vutrisiran
	29-Aug-24
	Netherlands
	1. Uncertainty in long-term effectiveness

	HAS
	No data to extract
	Atidarsagene autotemcel
	11-Feb-25
	France
	1. Model structure - does not allow use of clinical trial data on primary efficacy endpoint. 2. Transition probabilities - carried  out with no statistical adjustment of population characteristics 3. Lack of internal validity. 4. Resources - identification and measurement of resources based on expert opinion, uncertainty in estimates. 5. Trial data - comes from small numbers and single arm studies. Uncertainty in health gains from exploratory subpopulation analysis. 6. QoL - non taken into account in model due to lack of relevant data in indication

	HAS
	No data to extract
	Givosiran
	
	France
	1. Population - non-representativeness of simulated population. 2. Surrogate outcomes - reducing number of attacks has an impact on chronic symptoms and co-morbidities. 3. Health states - non-robust estimation of utilities associated with health states for chronic symptoms and comorbidities. Absence of data to enable robust estimation of utilities 4. Treatment discontinuation - modelled impact of discontinuation on trajectories is not sufficiently explained. 

	HAS
	No data to extract
	Lumasiran
	11-May-21
	France
	1. Surrogate outcomes - association between plasma oxalate levels and glomerular filtration rate (derived from literature) to derive transition probabilities is uncertain and unvalidated. 2. Absence of data to analyse product in entire reimbursement application. 3. Transition probabilities for comparator - derived from literature and not based on comparator clinical trial

	HAS
	 No data to extract
	Vutrisiran
	25-Apr-23
	France
	1. Methodology - concerns in methodology to estimate transition probabilities and disutility for mode of administration. 2. Treatment effect - uncertain due to lack of long term data.

	NICE
	TA1044
	Exagamglogene autotemcel for treating severe sickle cell disease in people 12 years and over
	26-Feb-25
	UK
	1. Treatment effect - uncertainty in long term effectiveness estimates. Ongoing data collection required. 2. Mortality - company applied mortality rates independently to complications, assuming people could die more than once in model. 3. Modelling structure - uncertainties including plausibility of modelled mortality rates and risk of acute and chronic complications. 4. SoC - lack of evidence on life expectancy for people on SoC. 5. Recurrent vaso-occulsive crisis (VOC) - VOC used as predictor of complications, lack of evidence to support this. VOC should not be used to estimate complications but should be an independent acute complication. In addition, additional evidence on VOC rate needed as underestimated. 5. RWE - RWE presented by company suitable source of evidence but did non reflect model population. Recommended to collect further information. 6. Complication rates - uncertain due to lack of evidence. 7. Utility values - uncertainty in capturing complication rate and appropriate utility for carers. 

	ICER
	
	Amyloidosis: A review of inotersen and patisiran for the treatment of hereditary transthyretin-related (hATTR) amyloidosis
	Aug-18
	USA
	1. Evidence generation - small patient population, limited disease-specific clinical measures, clinical trial design challenges, lack of long term safety and efficacy data. Limitation with study populations that limit generalisability of clinical outcomes to all patients. Modelling limitations - limited natural history and disease related costs, not available for all health states

	ICER
	
	Transthyretin Amyloid Cardiomyopathy - Vutisiran
	Sep-24
	USA
	No extractable information

	ICER
	
	High Cholesterol
	Feb-21
	USA
	1. Evidence generation - limited to short term outcomes, long term data on efficacy and safety lacking. Use of surrogate outcomes. Limited data on dosing regimens. 

	ICER
	
	Bladder cancer An assessment of Nadofaragene Firadenovec and Oportuzumab Monatox for BCG-Unresponsive, Non-Muscle Invasive Bladder Cancer
	Nov-20
	USA
	1. Evidence generation - evaluated in single arm trials therefore lack of comparative evidence. Lack of established best supportive care. 2 Modelling challenges -  lack of comparative evidence (heterogeneity of patient population), long term extrapolations are uncertain. limited cost data. Proxy data used for subgroups. Limited information on severity and duration of adverse events. 

	ICER
	
	Hemophilia A and B - Etranacogene Dezaparvovec
	Nov-22
	USA
	1. Evidence generation - single arm trial design therefore uncertainty, short follow up, long term impact on safety is unclear. 2. Modelling uncertainties - limited data on efficacy and mechanisms for projecting bleeds over time. Limited data on durability. Limited data on potential future impact of not being eligible for future therapies, if initial therapy fails. Utility values come from individuals with underlying conditions.

	NICE
	TA975
	Tisagenlecleucel for treating relapsed or refractory B-cell acute lymphoblastic leukaemia in people 25 years and under
	15-May-24
	UK
	1. Adverse events - underestimated in key clinical studies. 

	NICE
	TA895
	Axicabtagene ciloleucel for treating relapsed or refractory diffuse large B-cell lymphoma after first-line chemoimmunotherapy
	07-Jun-23
	UK
	1. Treatment sequence - evidence did not include chemotherapy bridging which is clinical practice, raises issue on generalisability to NHS. 2. Long term extrapolation - trial data is immature and the long-term survival for axicabtagene ciloleucel is uncertain. 3. Overall Survival - Use of rank preserving structural failure time models with full recensoring of data to adjust standard of care overall survival to remove benefit of subsequent CAR T-cell therapy. However added uncertainty that cannot be resolved until longer-term OS. 4. Costs - not a healthcare resource code that captures costs. Some uncertainty in costs for autologous stem cell transplant, retreatment costs.

	NICE
	TA893
	Brexucabtagene autoleucel for treating relapsed or refractory B-cell acute lymphoblastic leukaemia in people 26 years and over
	07-Jun-23
	UK
	1. Treatment effect - curative treatment effect is uncertain due to previous treatment regimens trial participants had. 2. Mortality ratio - uncertain due to lack of evidence. 

	NICE
	TA894
	Axicabtagene ciloleucel for treating relapsed or refractory follicular lymphoma
	07-Jun-23
	UK
	1. Evidence base - survival is immature and long-term treatment effect is uncertain. 2. Propensity scoring methods - method to derive clinical inputs from external control arm are complex, concerned about small sample sizes of identified trials. 3. PFS and OS benefits extrapolated from external control arm are uncertain, use of blended comparator resulted in one dataset excluded therefore lowering numbers. 4. Costs - lack of NHS tariff costs available

	NICE
	TA872
	Axicabtagene ciloleucel for treating diffuse large B-cell lymphoma and primary mediastinal large B-cell lymphoma after 2 or more systemic therapies
	28-Feb-23
	UK
	1. Indirect comparison - adjustments to data reduced sample size. Preferred to see formal adjustment methods involving matching. Limitations in comparator data therefore meant exact size of benefit is uncertain. 2. Modelling PFS - heavy censoring and low numbers at risk in tail resulted in uncertainty 





[bookmark: _Ref204337299]Table 3: Data extraction of methodological challenges identified in literature articles
	Author
	Paper title
	Use of surrogate relationships and extrapolation
	Uncertainties in modelling
	Data Gaps
	Author-reported challenges

	Alexa C Klimchak
	Assessing the value of delandistrogene moxeparvovec (SRP-9001) gene therapy in patients with Duchenne muscular dystrophy in the United States
	Patient level simulation in python (capture heterogeneity of disease), long-term treatment benefits estimeated by published literature and clinical expert opinion
	PMO (phosphorodiamidate morpholino oligomers) not selected as comparator (patients not approved). Scenario analysis - PSA, multivariate sensitivity analysis was done - high and low values for each set of inputs (HRs, risks, direct medical costs, and utilities) were based on reasonable values from the literature, non-lifetime durability assessed at 10, 20, 30 years. No treatment waning - efficacy assumed to be "all or nothing". Impact of constant costs and utilities within each health state and applied a utility value of 1.0 during extended survival when assessing evLYG
	Loss of stand <5 seconds, Loss of HTM function
	Extrapolation of long-term treatment benefits beyond clinical trial results. General population mortality did not exclude DMD mortality. Utility of 0.851 was assumed for the evLYG assessments to align with the expected utility of the general population, however, this may not be an appropriate constant for paediatric conditions

	Claire L Simons
	Long-Term Outcomes of Eladocagene Exuparvovec Compared with Standard of Care in Aromatic L-Amino Acid Decarboxylase (AADC) Deficiency: A Modelling Study
	Effect of treatment estimated through the attainment of motor milestones in developmental phase of model. Literature review for proxy disease was conducted in the absence of survival data from clinical trials and published data on AADC deficiency mortality.
	"Univariate (one-way) sensitivity analysis - based off CI for disutilites (caregiver no-motor function, caregiver standing with support, caregiver sitting unassisted, caregiver full head control), utilities (no-motor function, standing with support, walking with assistance, sitting unassisted, full-head control), disutility bereavement, non motor function resource use (occupational therapy, hospitalization, physiotherapist), walk EE RU hospitalization, step EE RU hospitalization, sit EE RU hospitalization, NMF EE RU hospitalization, NMF EE RU physiotherapist, walk EE RU psychiatrist. PSA. Scenario analysis - The attainment of motor milestones looking at the impact of 
	
	Longitudinal data on the attainment of motor milestones for patients under BSC, lack of AADC deficiency specific data for key model inputs (survival and HRQoL)

	Zahraa Shehata
	Early Cost-Utility Analysis of Ataluren and Eteplirsen in the Treatment of Duchenne Muscular Dystrophy in Egypt
	Utility values used in the base case were obtained from a cost of illness study - measured proxy-assessed utility values were for 98 patients from a caregiver interview using DMD-QoL questionnaire. Due to the lack of drug-specific utility values, the utility was assumed to vary by the health states independent of the drug used.
	o Changing the length of the developmental phase of the model (both increasing and decreasing in duration) 
	
	Drug price in Egypt, lack of date on time spent in each state, no mapping of DMD-QoL onto EQ-5D, no impact of disease on cargiver's QoL.

	Mrinmayee Joshi
	Cost-Effectiveness of Nadofaragene Firadenovec and Pembrolizumab in Bacillus Calmette-Guérin Immunotherapy Unresponsive Non–Muscle Invasive Bladder Cancer
	Constant probability of transition from “Disease Free” to “NMIBC” after 12 months was calculated assuming an exponential decay function, e^-kt, where k is a rate constant and t is time, external comparator arm. The comparator in the non-CIS comparator population, used 50% as a conservative estimate of the probability of transitioning from “Initial Treatment” to “Disease Free” state at 3 months. Probability of NMIBC recurrence was based on the most conservative estimate, that is, the highest reported probability of recurrence. The probability of progression from “NMIBC” to “MIBC” for the comparator arm was set to be equal to that of pembrolizumab (CIS population) and nadofaragene firadenovec (non-CIS population).
	o Alternative growth models 
	
	Selection of comparator as no standard of care in this population, treatment efficacy obtained from clinical trials, model was based on several assumptions made because of lack of data to inform some transition probabilities or to simplify the estimation of other probabilities, lack of evidence of health state costs in population

	Angela Burvill
	Early health technology assessment of gene silencing therapies for lowering lipoprotein(a) in the secondary prevention of coronary heart disease
	Clinical benefit of Lipoprotein(a) (Lp(a)) lowering estimate using Mendelian randomisation study data (doi:10.1001/jamacardio.2019.1041)
	o The analysis using Brooks et al. [24, https://doi.org/10.1111/dmcn.12519]
	
	Early HTA assessment, treatment adherence

	Jyotirmoy Sarker
	Evaluating the Cost‑Effectiveness of Etranacogene Dezaparvovec Gene Therapy for Hemophilia B Treatment in the USA
	Predicted factor IX levels following intervention administration - further used to estimate number of joint bleeds and target joint bleeds
	o An alternative publication of patients with CP presented as standardized mortality rates to adjust the general population mortality [38, https://doi.org/10.1186/s12883-019-1343-1] 
	
	Immature efficacy data, small sample size, QoL instruments used underestimated burden experienced, utilities derived outside of USA, assumptions due to lack of data, long term data, simplifying Pettersson scores dynamics around surgery

	Niklaus Meier
	Cost‑Effectiveness Analysis of Etranacogene Dezaparvovec Versus Extended Half‑Life Prophylaxis for Moderate‑to‑Severe Haemophilia B in Germany
	relative bleed reduction maintained at 95.4% for 10 years, then decline
	o Survival estimated from the natural history database [10, https://doi.org/10.2217/fnl-2022-0012]
	
	Model inputs from literature, duration of maximum bleed reduction and bleed rate increase per year assumed, interpreting ABRs and calculating relative bleed reductions, no adjustment for patient characteristics, limited evidence on haemophilic arthropathy, utilities, resource inputs 

	Jedidiah I. Morton
	Lipid‑Lowering Strategies for Primary Prevention of Coronary Heart Disease in the UK: A Cost‑Effectiveness Analysis
	Risk of non-fatal and fatal MI proportional to mean cumulative LDL-C at a given age, relative risk of CHD per mmol/L decrease in LDL-C from mendelian randomization
	• Utility estimates 
	
	Use of UK biobank, other modifiable risk factors in estimation of lifetime risk not included, results based off mendelian randomization not clinical trial data, no consideration of other condition on effect of cholesterol and MI and coronary death

	Renske M.T. ten Ham
	Modeling Benefits, Costs, and Affordability of a Novel Gene Therapy in Hemophilia A
	Adverse events extrapolated beyond study duration 
	o Utility estimated from standard gamble (SG) approach [26, https://doi.org/10.2147/PROM.S306228] 
	
	Trial data from small clinical study, uncertainty with durability parameters, indirect treatment comparison, future side effects not included, cost and burden of administration not taken into account

	Keziah Cook
	Assessing the potential cost-effectiveness of a gene therapy for the treatment of hemophilia A
	Identical mortality rate in both arms
	o The impact of inclusion of bereavement  utilities for parents due to the death of their child [39,  https://doi.org/10.1111/j.1741-3729.2010.00601.x] 
	
	Uncertainty around valoctocogene roxaparvovec (response, initial non-response, overall durability, and HRQoL), cost of FVIII therapy remains constant over the time horizon, assumes no correlation between the ABR a patient experiences after treatment with gene therapy and that patient’s ABR after transitioning to FVIII prophylaxis

	Katya Galactionova
	Cost‑Effectiveness, Burden of Disease and Budget Impact of Inclisiran: Dynamic Cohort Modelling of a Real‑World Population with Cardiovascular Disease
	Relationship between LDL-C reduction and CVD event occurrence reported by Cholesterol Treatment Trialists holds for inclisiran, and that the effectiveness of inclisiran does not change over time
	o The impact of removing caregiver and changing the source of disutility’s [31, https://doi.org/10.2165/00019053-200826070-00008] 
	
	meta analysis-based relationship between LDL-C reduction and CVD event occurrence would hold for inclisiran

	Yan Ling Lim
	Cost-Effectiveness Analysis of Inclisiran for the Treatment of Primary Hypercholesterolemia or Mixed Dyslipidemia in Singapore
	No extractable data available
	• The impact of changing the time horizon and discount rates"
	Resource usage for standing with support is assumed to be the same as that in the walking with assistance health state, and the resource usage for patients who have reached the sitting unassisted health state is assumed to be the average of the no motor function or full head control resource usage and the walking with assistance resource usage. Mortality data. Costs: Folic acid dosage in CSF, Glycemia NT dosage in CSF, Iron dosage, Non-Bruininks Oseretesky test, Prolactin dosage, Urine test, Upper limb splints, Lower limb splints. Treatment gaps for development phase
	Inputs from local experts.

	Ning Kam
	Inclisiran as Adjunct Lipid‑Lowering Therapy for Patients with Cardiovascular Disease: A Cost‑Effectiveness Analysis
	LDL-C as a predictor or cardiovascular disease event (heart attack or stroke)
	One-way DSA (drug cost, state cost, utilities, administration costs and disutility). PSA. Scenario analysis - change of perspective, baseline survival curves, treatment effect, sources of cost and utility. Differential discounting.
	Price of interventions
	use of LDL-C as a surrogate outcome, use of Markov cohort state-transition model. triglyceride, lipoprotein or HDL-C effects not taken into account

	Nihar R. Desai
	Cost Effectiveness of Inclisiran in Atherosclerotic Cardiovascular Patients with Elevated Low‑Density Lipoprotein Cholesterol Despite Statin Use: A Threshold Analysis
	LDL-C as a predictor or cardiovascular disease event (heart attack or stroke)
	One way-sensitivity analysis for all base case model inputs, PSA, scenario analysis - 1) nadofaragene firadenovec in which NMIBC recurrence at 12 months would be based only on urine cytology and cystoscopy (no biopsy). 2) pembrolizumab in which we considered the potential impact of a mandatory biopsy at 12 months on our results.
	Important model assumptions included restriction of direct transitions from “Disease Free” to “MIBC” or “Metastatic Disease,” and “NMIBC” to “Metastatic Disease.” Also assumed that disease-free patients or those with metastatic disease would not undergo cystectomy
	Predicted event risk reduction based on observed reductions in LDL-C, results of a meta-analysis for the percentage reduction in LDL-C from inclisiran versus placebo, Treatment effects from ORION-10 were based on intention-to-treat outcomes

	Wenjing Zhou
	The combination use of inclisiran and statins versus statins alone in the treatment of dyslipidemia in mainland China: a cost-effectiveness analysis
	Annual transition probability of MI estimated by adjusting RR from meta-analysis of inclisiran trials (ORION 9,10 and 11), rehabilitation rate of inclisiran group assumed to be equivalent to statin group
	Univariate sensitivity analysis for all input parameters, transition probabilities, utilities, cost of disease, costs of treatment, ICER threshold), Scenario analysis 1) annual risk of CHD events was lowered, 2) other estimates of mendelian randomization studies, 3) ICER threshold varied 4) annual discount and time horizon varied
	Clinical benefit of Lp(a) lowering (from Mendelian randomization)
	MI event rate of patients in the statin group had been estimated from the data of patients in our hospital, whereas the rates of other events such as the MI rate in the inclisiran group were based on established RCTs, use of international meta-analysis studies calculation of drug cost per day was based on the average price in Guangdong Province and national bulk purchasing

	Santiago Zuluaga‑Sanchez
	Cost Effectiveness of Nusinersen in the Treatment of Patients with Infantile‑Onset and Later‑Onset Spinal Muscular Atrophy in Sweden
	Extrapolation of treatment effect and discontinuation
	One way sensitivity analysis, PSA. Scenario analysis - Extending duration of disutility from bleeds to 7 full days from 2 full days and 5 half days, Doubling the bleed rates for patients with arthropathy across all treatments, a scenario where patients enter at the age of 40 and with a PS of 20, Scenario where surgery returns patients to PS of 20, Scenario where all patients switch at a factor level of 5 IU/mL, Scenario with high adverse effect cost in cycle 1, Modified societal perspective, Shared savings in which 50% of lifetime health care cost offsets from etranacogene dezaparvovec are assigned to the health care system instead of being assigned entirely to etranacogene dezaparvovec, Cost-offset cap in which health care cost offsets generated by etranacogene dezaparvovec are capped at US$150,000 per year,  Optimistic assumptions regarding the benefit of treatment to be presented in conjunction with the full cost-offset analysis, Conservative assumptions regarding the benefit of treatment to be presented in conjunction with the full cost-offset analysis
	No extractable data
	Resource use data, long term survival, utility weights, algorithm to map PedsQL data

	Praveen Thokala
	Cost effectiveness of nusinersen for patients with infantile-onset spinal muscular atrophy in US
	Motor function milestones extrapolated based on milestone status from short term data, mortality and permanent ventilation extrapolated, motor function related milestones related to survival
	PSA, univariate sensitivity analysis, scenario analysis (price of intervention and comparator, bleed disutility for 7 days, 5 x costs per day in ICU, no treatment switching, no vial sharing, cost-minimization, age of 18/60, German non-disease specific utilities, duration of maximum bleed reduction 20/30 years, bleed rate increase per year 20/30%)
	Price of intervention, relative bleed reduction, treatment switch ABR threshold, bleed rate increase per year, duration of maximum bleed reduction, relative bleed reduction
	Lack of robust data, no long term follow up, motor function milestones to define broad health states, exclusion of some motor function milestones from model (head control, crawling, rolling), lack of utility data, unable to estimate disease progression parameters (transition probabilities), no adverse event cost and utility included.

	Daniel C. Malone
	Cost-effectiveness analysis of using onasemnogene abeparvocec (AVXS-101) in spinal muscular atrophy type 1 patients
	Motor milestones related to health states
	One way sensitivity analysis (all model inputs), PSA, scenario analysis (discounting rate reduced to 0% and 1.5%, efficacy of intervention reduces by 1% per year, adherence)
	No extractable data
	Preliminary nature of data (small sample size, lack of follow up, no comparator group), model relies on extrapolations, generalizable to two subgroups of SMA, CHOP INTEND scale not validated for projecting motor milestones

	Sarayuth Khuntha
	Onasemnogene Abeparvovec Gene Therapy and Risdiplam for the Treatment of Spinal Muscular Atrophy in Thailand: A Cost‑Utility Analysis
	Survival data extrapolated
	DSA, PSA, scenario analysis (mean maximum value based pricing where net monetary benefit = 0, maximum value based pricing estimated in comparison to emicizumab)
	No extractable data
	Adverse events, small trial numbers, single arm open label trials, patient data from a single site

	Thomas F. Broekhoff
	Early Cost-Effectiveness of Onasemnogene Abeparvovec-xioi (Zolgensma) and Nusinersen (Spinraza) Treatment for Spinal Muscular Atrophy I in The Netherlands With Relapse Scenarios
	No extractable data available
	Four scenario analyses ((1) limiting the model horizon to 10 years—to roughly coincide with some estimates of gene therapy’s potential; (2) increasing the utility for valoctocogene roxaparvovec across all health states to reflect the additional HRQoL benefits beyond what was captured in the health states; and incorporating (3) emicizumabkxwh and (4) extended half-life prophylaxis (EHL) as comparator treatment arms.
	Starting age, initial prophylaxis use, mean rate of decline (year 3+), likelihood of medium annual bleed rate (ABR), likelihood of low ABR, likelihood of high ABR, low breakthrough bleed, drug administration cost, cost per unit of valoctocogene roxaparvovec, cost increase for AAV5 diagnostic test, adverse event/complication cost (for both treatment arms), per visit cost for regular treatment
	Limited clinical efficacy data, single arm trial therefore no comparative evidence against BSC, treatment cost of OA

	Brígida Dias Fernandes
	Cost-Effectiveness of Onasemnogen Abeparvoveque (AVXS-101) Compared to Nusinersena and Risdiplam in Patients with Type 1 Spinal Muscular Atrophy in Brazil
	Milestones motor function were extrapolated based on those reached at the end of short term model, mortality risk
	Univariate DSA, PSA, scenario analysis (inclisiran treatment eligibility, inclisiran uptake and effect, cardiovascular event costs, discount rate)
	Price per dose (low and high), health states at model entry
	Limited clinical efficacy data, lack of long term data, utilities derived from literature. No comparative evidence of trial data

	Tianjiao Wang
	Cost‑effectiveness analysis of gene‑based therapies for patients with spinal muscular atrophy type I in Australia
	Motor milestones related to health states
	DSA, PSA, scenario analysis (LDL-C threshold, baseline characteristics, risk of repeat vascularisation, treatment discontinuation rates, distribution of types and strengths of statins and management cost of CV events)
	Distribution of patients across ASCVD subgroups, distribution of patients across SoC treatments, distribution of statins per intensity class, 
	Quality of efficacy data, utility values, 

	Marita Zimmermann
	Cost Utility of Voretigene Neparvovec for Biallelic RPE65-Mediated Inherited Retinal Disease
	Not stated but using visual activity, visual field (VF), categorical visual impairment or blindness as a proxy for alive state
	DSA (all parameters), PSA, scenario analysis (discount rate, varying cost of inclisiran, omitting age related trends, altering duration of model, using US utility values, using coronary heart disease costs as opposed to average cost for stroke and coronary heart disease, removing revascularisation in the model, using ORION-11 trial data, using absolute reduction in LDL-C from ORION-10, baseline probabilities of comparator arm = to placebo rate in CTTC
	No extractable data
	Duration of treatment benefit, no quality fo life specific for this indication, duration of treatment effect and waning, measures to characterise visual ability

	Arjun Bhadhuri
	Cost-effectiveness of voretigene neparvovec in the treatment of patients with inherited retinal disease with RPE65 mutation in Switzerland
	Not stated but assume treatment effect
	DSA (all parameters), PSA, scenario analysis (discontinuation of treatment, health state costs, efficacy of inclisiran, cost of inclisiran)
	Peripheral arterial disease (PAD) utility, other coronary heart disease utility, total standard of care cost per year, annual probability of other CHD
	Small patient numbers, limited observation periods, uncertainty with long term effectiveness, not all costs captured, age dependent utilities not considered

	Matthias Fritz Uhrmann
	Cost Effectiveness of Voretigene Neparvovec for RPE65-Mediated Inherited Retinal Degeneration in Germany
	Not stated but assume treatment effect
	DSA (all parameters), PSA
	No extractable data
	Sparse utility data for indication

	Daniel Viriato
	An Economic Evaluation of Voretigene Neparvovec for the Treatment of Biallelic RPE65-Mediated Inherited Retinal Dystrophies in the UK
	Not stated but using visual activity, visual field (VF), categorical visual impairment or blindness as a proxy for health states. Treatment effect
	DSA (all parameters), PSA
	OS prediction (after the end of trial follow up), factor to adjust later-onset mortality risk, taper period, treatment discontinuation rule, month after which patients discontinue treatment from the worsened health state, percentage of patients who discontinue after scoliosis surgery,
	Small sample size, long term treatment effect

	Scott Johnson
	Cost-effectiveness of Voretigene Neparvovec-rzyl vs Standard Care for RPE65-Mediated Inherited Retinal Disease
	Not stated but using visual activity, visual field (VF), categorical visual impairment or blindness as a proxy for health states. Treatment effect
	DSA, PSA, scenario analysis (including non medical costs, alternative utility estimates, alternative health state costs, alternative survival estimates, 10 year time horizon, lower discount rate)
	Patient utility (not sitting and sitting - nusinersen arm)
	Sparse data on current practices, limited RPE65-mediated IRD-specific data, and small clinical trials, direct medical cost estimates, sourced from patients with neovascular age related macular degeneration





[bookmark: _Ref204337303]Table 4: Data extraction of structural challenges identified in literature articles
	Author
	Paper title
	Type of economic analysis
	Modelling approach
	Health states and events
	Costs included
	HRQoL
	Time horizon
	Model cycles

	Alexa C Klimchak
	Assessing the value of delandistrogene moxeparvovec (SRP-9001) gene therapy in patients with Duchenne muscular dystrophy in the United States
	CUA
	Markov model, patient level simulation used to capture heterogeneity of disease progression
	Early ambulatory, late ambulatory, early non-ambulatory, late non-ambulatory, DMD-related death, all-cause death
	Direct medical cost by health state (annual) - early ambulatory, late ambulatory, early non-ambulatory, late non-ambulatory, Delandistrogene moxeparvovec treatment costs - IV infusion (up to 1 hour, additional hours), Prednisone for pre-infusion immunosuppressant, Laboratory monitoring, Comparator costs - Prednisone/prednisolone. Currency: USD
	US DMD patient reported data using HUI-2 
	Lifetime
	Likely 1 year cycle (not stated explicitly)

	Claire L Simons
	Long-Term Outcomes of Eladocagene Exuparvovec Compared with Standard of Care in Aromatic L-Amino Acid Decarboxylase (AADC) Deficiency: A Modelling Study
	CUA
	Two stage model - development phase = Bayesian growth model, long-term phase = Markov cohort model
	Walking with assistance, standing with support, sitting unassisted, full-head control, no-motor function, death
	"Note no drug costs - Dietician, Endocrinologist, Gastroenterologist, General practitioner, Geneticist, Neurologist , Nurse, Occupational therapy, Ophthalmologist, Orthopaedic surgeon, Otolaryngologist, Paediatrician, Physiotherapist, Pulmonologists, Psychiatrist, Psychologist, Speech therapist, Hospitalisation, A&E attendance, Barium swallow test, Blood test, Coagulation test, Electroencephalography, Folic acid dosage in CSF, Glycemia NT dosage in CSF, Iron dosage, Lumbar puncture, MRI, ECG, Non-BruininksOseretesky test, Plasma AADC dosage, Prolactin dosage, Urine test, Urine vanillactic acid level, X-ray (hip, pelvis and spine), Upper limb splints, Lower limb splints, manual wheelchair, electric wheelchair, Verticalizers, Dyskinesia, Pneumonia, Gastroenteritis, Gastrointestinal
	
	Lifetime
	3 month

	Zahraa Shehata
	Early Cost-Utility Analysis of Ataluren and Eteplirsen in the Treatment of Duchenne Muscular Dystrophy in Egypt
	CUA
	Partitioned survival model structure
	Early ambulatory, late ambulatory, early non-ambulatory, late non-ambulatory, all-cause death
	disorders. Currency: GDP"
	State utilities were collected via a time trade-off (TTO) vignette study developed with the input of clinicians and caregivers in the UK. Caregiver utility derived from literature
	55 year (when cohort reaches 60 years)
	3 month

	Mrinmayee Joshi
	Cost-Effectiveness of Nadofaragene Firadenovec and Pembrolizumab in Bacillus Calmette-Guérin Immunotherapy Unresponsive Non–Muscle Invasive Bladder Cancer
	CUA
	Markov model (cohort simulation)
	Initial treatment, non-muscle-invasive bladder cancer, disease free, post cystectomy, muscle-invasive bladder cancer, metastatic disease, death
	Direct costs (early ambulatory, late ambulatory, early nonambulatory, late nonambulatory), indirect costs (early ambulatory, late ambulatory, early nonambulatory, late nonambulatory), IV infusion costs, hypotehtical drug prices. Currency: EGP
	Caregiver interview from DMD-QoL questionnaire
	Lifetime
	3 month

	Angela Burvill
	Early health technology assessment of gene silencing therapies for lowering lipoprotein(a) in the secondary prevention of coronary heart disease
	CUA
	Markov state transition model
	Alive with CHD, CHD non-fatal, CHD death, non-CHD death, alive with recurrent CHD, CHD death or non-CHD death , dead
	Health state costs - initial treatment, disease free, NMBIC, MIBC, metastatic disease, cystectomy (one-time), post cystectomy, death (one time). Annual treatment price - Nadofaragene firadenovec, pembrolizumab, comparator, treatment administration cost - intravesical, intravenous. Currency: USD
	EQ-5D from a study in patients with NMBIC, metastatic disease utility and post cystectomy from literature
	25 years
	1 year

	Jyotirmoy Sarker
	Evaluating the Cost‑Effectiveness of Etranacogene Dezaparvovec Gene Therapy for Hemophilia B Treatment in the USA
	CUA
	Semi-Markov model
	M (unclear what this state refers to), Pettersson Score = 14, Pettersson Score =15, Pettersson score=27, joint replacement surgery (pettersson score=28), dead
	Cost of disease (Non-fatal CHD, death by CHD, death by non-CHD causes, annual cost of living with CHD), cost of treatment (cost of screening, first visit to lipid clinic, annual visits to lipid clinic doctor). Currency: AUD
	Derived from Valiant trial cohort (https://doi.org/10.1016/j.jchf.2013.12.003) - EQ-5D
	Lifetime
	6 month

	Niklaus Meier
	Cost‑Effectiveness Analysis of Etranacogene Dezaparvovec Versus Extended Half‑Life Prophylaxis for Moderate‑to‑Severe Haemophilia B in Germany
	CUA
	Decision analytic microsimulation
	number of bleeds, hospitalizations, arthropathy, mortality
	Cost of intervention, per cycle cost of factor IX, cost per cycle of arthropathy and surgery, non-drug costs per bleed by age (18-45 years, > 45 years), societal cost per bleed. Currency: USD
	EQ-5D derived from literature (https://doi.org/10.1186/s13561-018-0185-7)
	Lifetime
	3 month

	Jedidiah I. Morton
	Lipid‑Lowering Strategies for Primary Prevention of Coronary Heart Disease in the UK: A Cost‑Effectiveness Analysis
	CUA
	Microsimulation model
	non-fatal MI, fatal MI or coronary death, non-CHD death
	Price of intervention, price per unit of comparator, price per day in ICU, price per day in hospital ward, price of joint surgery. Currency: Euro
	Non disease specific utilities from UK (https://doi.org/10.1111/j.1524-4733.2010.00700.x.), disutilities for arthropathy ( https://doi.org/10.1111/hae.13120), disutilities from bleeds (https://doi.org/10.1016/j.jval.2012.05.005.), EQ-5D-5L for disutilities from joint surgery (https://doi.org/10.2147/PPA.S202773., disutility from prophylactic FIX infusion from vignette (https://doi.org/10.2147/PPA.S316276)
	Lifetime
	1 year

	Renske M.T. ten Ham
	Modeling Benefits, Costs, and Affordability of a Novel Gene Therapy in Hemophilia A
	CUA
	Markov model
	5 health states and 3 sub models (No bleed, untreated bleed, treated bleed not into target joint, treated target joint bleed and death) 3 sub models = no target joint, targe joint, 2+ target joints
	Cost of acute MI, excess healthcare costs for people with MI, annual cost of control statins, annual cost of interventions. Currency: GDP
	EQ-5D (utility for people with MI was estimated, rest sourced from literature)
	10 years
	1 week

	Keziah Cook
	Assessing the potential cost-effectiveness of a gene therapy for the treatment of hemophilia A
	CUA
	Markov model
	No bleed, non-joint bleed, joint bleed, dead
	Health care costs (bleed related, not bleed related, arthropathy surgery cost, surgery related on demand FVIII, surgical follow up, adverse events (all interventions)). Nonhealthcare cost (lost productivity after bleed, lost days of productivity after hospitalization, hourly wage). Currency: EUR
	SF-36 derived from literature (DOI: 10.1111/hae.13120)
	Lifetime
	1 week

	Katya Galactionova
	Cost‑Effectiveness, Burden of Disease and Budget Impact of Inclisiran: Dynamic Cohort Modelling of a Real‑World Population with Cardiovascular Disease
	CUA
	Dynamic open cohort Markov model
	Primary prevention (very high risk patients, revascularisation procedure), secondary prevention (ACS 0-1, ACS post, Stroke 0-1, stroke post, ACS 0-1 stroke post, ACS post Stroke 0-1, ACS post Stroke post_, CVD death, non-CVD death
	Drug cost (administration, dosage, cost per unit, corticosteroid, AAV5 diagnostic test, cost increase for AAV5 diagnostic test) Bleed management cost, Utilization costs (arthropathy surgery, adverse event/complication costs, per visit cost for regular treatment). Currency: USD
	"Derived from literature ([42] Fischer K, de Kleijn P, Negrier C, et al. The association of haemophilic arthropathy with health-related quality of life: a post hoc analysis. Haemophilia. 2016;22(6):833–840. [43] Neufeld EJ, Sidonio RF, Jr., O’Day K, et al. Cost analysis of plasma derived factor VIII/von Willebrand factor versus recombinant factor VIII for treatment of previously untreated patients with severe hemophilia A in the United States. J Med Econ. 2018;21(8): 762–769. [44] Mazza G, O’Hara J, Carroll L, et al. The impact of haemophilia
	Lifetime
	1 year

	Yan Ling Lim
	Cost-Effectiveness Analysis of Inclisiran for the Treatment of Primary Hypercholesterolemia or Mixed Dyslipidemia in Singapore
	CUA
	Markov model
	Initial (0-1 years), initial (1-2 years), initial (stable), stable post revascularisation, revascularisation, unstable angina (UA), post UA (0-1 years), post UA (1-2 years), stable coronary heart disease post UA, non fatal MI, post MI (0-1 years), post MI (1-2 years), stable post MI, non fatal stroke, post stroke (0-1 years), post stroke (1-2 years), stable post stroke, CV death, non-CV death
	complications on health-related quality of life for adults with severe haemophilia. Value Health. 2016;19:A347–A766.[45] Matza LS, Sapra SJ, Dillon JF, et al. Health state utilities associated with attributes of treatments for hepatitis C. Eur J Health Econ. 2015;16(9):1005–1018.
	
	Lifetime
	1 year

	Ning Kam
	Inclisiran as Adjunct Lipid‑Lowering Therapy for Patients with Cardiovascular Disease: A Cost‑Effectiveness Analysis
	CUA
	Markov model
	Alive with CVD, coronary revascularisation, non-fatal MI, CVD death, non-CVD death, alive with recurrent CVD, repeat non-fatal MI
	[46] Ballal RD, Botteman MF, Foley I, et al. Economic evaluation of major knee surgery with recombinant activated factor VII in hemophilia patients with high titre inhibitors and advanced knee arthropathy: exploratory results via literature-based modelling. Curr Med Res Opin. 2008;24(3):753–768."
	
	Lifetime
	1 year

	Nihar R. Desai
	Cost Effectiveness of Inclisiran in Atherosclerotic Cardiovascular Patients with Elevated Low‑Density Lipoprotein Cholesterol Despite Statin Use: A Threshold Analysis
	CUA
	Markov model
	Same model as Cost-Effectiveness Analysis of Inclisiran for the Treatment of Primary Hypercholesterolemia or Mixed Dyslipidemia in Singapore
	Cardiovascular events, MI (fata, non fatal first year, non fatal subsequent years), unstable angina (fatal event, non fatal event first year, non fatal subsequent years), stroke (fatal, non fatal acute first year, non fatal subsequent years), revascularisation, background lipid lowering therapy, statin, ezetimibe, inclisiran (administration, price per low dose, price per high dose). Currency: CHF
	Estimated from Perneger TV, Combescure C, Courvoisier DS. General population reference values for the French version of the EuroQol EQ-5D health utility instrument. Value Health. 2010;13:631–5. 
	Lifetime
	1 year

	Wenjing Zhou
	The combination use of inclisiran and statins versus statins alone in the treatment of dyslipidemia in mainland China: a cost-effectiveness analysis
	CUA
	Markov model
	Pre-MI, MI, post-MI, death, coronary revascularisation
	Direct medical costs (drug acquisition, administration costs, CV event management costs). Currency: SGD
	Author calculated (Baseline utilities for each starting population were derived by taking the utilities of people without CV disease and applying utility multipliers that reflect the impact of various CV events), adjusted to UK specific utility
	Lifetime (assumed)
	1 year

	Santiago Zuluaga‑Sanchez
	Cost Effectiveness of Nusinersen in the Treatment of Patients with Infantile‑Onset and Later‑Onset Spinal Muscular Atrophy in Sweden
	CUA
	Markov model
	1) Infantile onset - baseline, worsened, stabilization of baseline function, improvement, sits without supports, stands with assistance, walks with assistance, loss of later onset motor function, stands/walks unaided, death. 2) Later onset - Worsened, baseline, stabilization of baseline function, mild improvement HMFSE score, moderate improvement HMFSE score, stands/wals with assistance, stands unaided, walks unaided, loss of ambulation with/without assistance, dead.
	Annual CVD, CVD death, non-CVD death, non-fatal MI, coronary revascularisation, annual treatment cost. Currency: AUD
	Derived from: Lewis EF, Li Y, Pfeffer MA, Solomon SD, Weinfurt KP,Velazquez EJ, et al. Impact of cardiovascular events on change in quality of life and utilities in patients after myocardial infarction: a VALIANT study (valsartan in acute myocardial infarction).JACC Heart Fail. 2014;2(2):159–65. https://doi.org/10.1016/j.jchf.2013.12.003.  and van Stel HF, Busschbach JJ, Hunink MG, Buskens E. Impact of secondary cardiovascular events on health status. Value Health. 2012;15(1):175–82. https://doi.org/10.1016/j.jval.2011.09.004.
	40 years (infantile) 80 years (later)
	Infantile: days 1, 64, 183, 302 and 394; later onset: days 1, 92, 169, 274, 365 and 456, then 4 month cycles (for both models)

	Praveen Thokala
	Cost effectiveness of nusinersen for patients with infantile-onset spinal muscular atrophy in US
	CUA
	Markov model
	Baseline - not sitting. Short term - published time points (permanent ventilation, not sitting, sitting, death), end of follow up (permanent ventilation, not sitting, sitting death). Long term (permanent ventilation, death)
	Drug cost and resource use (Simvastatin, atorbastain, ezetimibe, total SoC, injection procedure, outpatient visit), Health state cost (MI, unstable angina, stroke, revascularization, CV death, MI, unstable anginga stroke (years 1 and 2), stable MI, stable UA, stable stroke, stable revascularisation). Currency: USD
	Derived from Bhatt DL, Briggs AH, Reed SD, et al. Cost-Effectiveness of alirocumab in patients with acute coronary syndromes: the odyssey outcomes trial. J Am Coll Cardiol. 2020;75(18):2297–308.
	Lifetime
	Monthly

	Daniel C. Malone
	Cost-effectiveness analysis of using onasemnogene abeparvocec (AVXS-101) in spinal muscular atrophy type 1 patients
	CUA
	Markov model
	Within a broad range of normal development, walking - functionally equivalent to SMA type 3, sitting - functionally equivalent to SMA type 2, not sitting and living ventilation free, not sitting and requiring permanent assisted ventilation, death
	Inclisiran injection, statin, MI therapeutic treatment, revascularisation cost, laboratory test fee, rehabilitation cost (first year, after first year). Currency: RMB (Chinese Renminbi)
	Derived from: Study on influencing factors and cost-effectiveness of TCM participation in the treatment of cardiovascular diseases in middle-aged and elderly people based on CHARLS database. Beijing, China: Beijing University of Chinese Medicine.  doi:10.26973/d.cnki.gbjzu, Lewis, E. F., Li, Y., Pfeffer, M. A., Solomon, S. D., Weinfurt, K. P., Velazquez, E. J., et al. (2014). Impact of cardiovascular events on change in quality of life and utilities in patients after myocardial infarction: a VALIANT study (valsartan in acute myocardial infarction). JACC Heart Fail 2 (2), 159–165. doi:10.1016/j.jchf.2013.12.003 and van Stel, H. F., Busschbach, J. J., Hunink, M. G., and Buskens, E. (2012). Impact of secondary cardiovascular events on health status. Value Health 15 (1), 175–182. doi:10.1016/j.jval.2011.09.004
	Lifetime
	six months (for first three years), 12 months for rest of time horizon

	Sarayuth Khuntha
	Onasemnogene Abeparvovec Gene Therapy and Risdiplam for the Treatment of Spinal Muscular Atrophy in Thailand: A Cost‑Utility Analysis
	CUA
	Markov model
	Same model as Cost-effectiveness analysis of using onasemnogene abeparvocec (AVXS-101) in spinal muscular atrophy type 1 patients
	Infantile, later onset and SoC - respiratory care, gastrointestinal care, national care, orthopaedic care transportation, lost productivity. Currency: SEK
	Vignette study - completed by clinicians
	Lifetime
	6 month

	Thomas F. Broekhoff
	Early Cost-Effectiveness of Onasemnogene Abeparvovec-xioi (Zolgensma) and Nusinersen (Spinraza) Treatment for Spinal Muscular Atrophy I in The Netherlands With Relapse Scenarios
	CUA
	Microsimulation model
	SMA 0, SMA I, SMA II, SMA III, Dead
	Health care utilization costs, non medical costs, treatment costs (drug acquisition, administration, monitoring costs). Currency: USD (assumed)
	Utilities derived from Thompson R, Vaidya S, Teynor M. The utility of different approaches to developing health utilities data in childhood rare diseases: a case study in Spinal Muscular Atrophy (SMA). Value in Health. 2017;20(9):A725–A726726. and Tappenden P, Hamilton J, Kaltenthaler E, et al. Nusinersen for treating spinal muscular atrophy: a single technology appaisal. Sheffield: School of Health and Related Research (ScHARR); 2018.
	100 years
	Monthly

	Brígida Dias Fernandes
	Cost-Effectiveness of Onasemnogene Abeparvoveque (AVXS-101) Compared to Nusinersena and Risdiplam in Patients with Type 1 Spinal Muscular Atrophy in Brazil
	CUA
	Markov model
	Short term follow up, long term follow up, mechanical ventilation, not sitting, sitting
	Treatment costs (infusion (1 hour, additional hours), anti AAV-9 diagnostic test, prednisolone, laboratory monitoring), Nusinersen administration costs, hospital mark up, physician specialist visit, intrathecal injection, anesthesia, imaging, treatment observation, inpatient setting (per diem, anesthesisa), monitoring for thrombocytopenia, monitoring for renal toxicity, direct medical cost, inpatient hospitalization, outpatient services, emergency, other, durable medical equipment cost, nusinersen product cost, nusinersen administration cost, hospital mark up, hospital stay for anesthesia-realted complications. Currency: USD (assumed)
	"From the CHERISH clinical trial of nusinersen: Thompson R, Vaidya S, Teynor M The utility of different approaches to developing health utilities data in childhood rare diseases – A case study in spinal muscular atrophy (SMA). ISPOR 20TH Annual European Congress
	Two year (short term), lifetime (long term)
	Likely monthly cycle (not stated explicitly)

	Tianjiao Wang
	Cost‑efectiveness analysis of gene‑based therapies for patients with spinal muscular atrophy type I in Australia
	CUA
	Markov model
	Not sitting and permanent assisted ventilation (PAV) free, PAV, sitting independently, walking independently, dead
	4–8 November 2017; Glasgow, Scotland."
	
	Lifetime
	Monthly

	Marita Zimmermann
	Cost Utility of Voretigene Neparvovec for Biallelic RPE65-Mediated Inherited Retinal Disease
	CUA
	2 state Markov framework
	Alive, dead
	Direct (disease diagnosis, assistive equipment, ventilator and maintenance cost, body support, medications during ambulatory care and hospitalization), cost of treatments, non medical costs (accommodation, transportation meals, out of pocket charges for informal care, productivity costs). Currency: USD
	EQ-5D-Y
	Lifetime
	1 year

	Arjun Bhadhuri
	Cost-effectiveness of voretigene neparvovec in the treatment of patients with inherited retinal disease with RPE65 mutation in Switzerland
	CUA
	Markov model
	Moderate visual impairment, severe visual impairment, profound visual impairment, count fingers, [hand motion, light perception, no light perception], death 
	Drug costs (treatment, administration cost), Costs BSC (SMA I, SMA II, SMA III, SMA 0), Cost treatment arms (SMA I, SMA II, SMA III, SMA 0). Currency: Euro
	Utilities derived from Pakketadvies nusinersen bij SMA. Zorginstituut Nederland; 2018. https://www.zorginstituutnederland.nl/publicaties/adviezen/2018/02/07/pakketadvies-nusinersen-spinraza-voor-de-behandeling-van-spinale-musculaireatrofie-sma. Accessed June 13, 2019.
	Lifetime
	1 year

	Matthias Fritz Uhrmann
	Cost Effectiveness of Voretigene Neparvovec for RPE65-Mediated Inherited Retinal Degeneration in Germany
	CUA
	Markov framework
	Alive, dead
	Cost of OA, total support cost of treatment with OA, cost of nusinersen, cost of cycle 1 with nusinersen, cost from cycle 2 onwards with nusinersen, cost of risdiplam, cost of cycle 1 with risdiplam, cost of cycle 2 with risdiplam, cost of cycle 3 with risdiplam, cost of cycle 4 with risdiplam, cost of cycle 5 with risdiplam, cost of cycle 6 with risdiplam, cost of cycle 7 with risdiplam, annual cost of maintenance care for patients in non-sitting state, annual cost of patient in mechanical ventilation state, annual cost of maintenance care of patient in sitting state. annual cost of patient in bed state. Currency: BRL
	Derived from:  Lloyd AJ, Thompson R, Gallop K, Teynor M. Estimation of the quality of life benefits associated with treatment for spinal muscular atrophy,/p&gt. ClinicoEconomics Outcomes Res. 2019;11:615-622. and Santos M, Monteiro AL, Santos B. EQ-5D Brazilian population norms. Health Qual Life Outcomes. 2021;19(1):162.
	Lifetime
	1 year

	Daniel Viriato
	An Economic Evaluation of Voretigene Neparvovec for the Treatment of Biallelic RPE65-Mediated Inherited Retinal Dystrophies in the UK
	CUA
	Markov model
	Same model as Cost-effectiveness of voretigene neparvovec in the treatment of patients with inherited retinal disease with RPE65 mutation in Switzerland
	Drug costs, administration and monitoring costs (Nusinersen - Intrathecal injection, specialist, monitor for thrombocytopenia, monitor for renal toxicity, anaesthesia for lumbar puncture, imaging, inpatient cost per diem, inpatient anaesthesia, administration costs of nusinersen. OA - Single dose IV infusion, Anti AAV9 diagnostic test, laboratory monitoring, prednisolone, administration costs of OA. Total treatment cost of nusinersen per dose, total cost of OA per dose). Health state costs (not sitting but PAV free, sitting independently, walking independently, PAV). Currency: AUD
	Utilities derived from: Chambers GM, Settumba SN, Carey KA et al (2020) Prenusinersen economic and health-related quality of life burden of spinal muscular atrophy. Neurology 95(1):e1–e10
	Lifetime
	1 year

	Scott Johnson
	Cost-effectiveness of Voretigene Neparvovec-rzyl vs Standard Care for RPE65-Mediated Inherited Retinal Disease
	CUA
	Markov model
	Same model as Cost-effectiveness of voretigene neparvovec in the treatment of patients with inherited retinal disease with RPE65 mutation in Switzerland
	Voretigene neparvovec price, surgery, ophthalmic related, ophthalmic related depression, ophthalmic related trauma, education (visually impaired aged 0-17, blind age 0-17), productivity loss (visually impaired age 18-39, age 40-64, age 65+. Blind age 18-39, age 40-64, age 65+). Direct nonmedical costs (caregivers, transportation, nursing home care). Currency: USD
	Utilities derived from the literature but no reference is specified
	Lifetime
	Likely 1 year (not stated explicitly)
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