NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
SINGLE TECHNOLOGY APPRAISAL
APPEAL HEARING

Advice on ganaxolone for treating seizures caused by CDKL5 deficiency disorder in people 2 years and over [ID3988]:
Decision of the panel
Introduction
An appeal panel was convened on 26 November 2024 to consider an appeal against NICE’s final draft guidance, to the NHS, on ganaxolone for treating seizures caused by CDKL5 deficiency disorder in people 2 years and over [ID3988].
The appeal panel consisted of: 
Professor Jon Cohen		Chair
Dr Justin Whatling		Non-executive director of NICE
Dr Stephen Hoole		Health service representative
Rachel Russell			Industry representative
David Chandler			Lay representative
None of the members of the appeal panel had any competing interest to declare. 
The panel considered an appeal submitted by Orion Pharma UK Ltd (the "company").

Orion Pharma UK Ltd was represented by: 
Dr Charles De Wet		Head of Medical, UK and Ireland
Marjo Apajasalo			Director Market Access & Business 					Support
Heidi Turunen			Market Access Lead
Margaux Cornell		Market Access Consultant
In addition, the following individuals involved in the appraisal were present and available to answer questions from the appeal panel:
Baljit Singh			Vice Chair, Technology Appraisal						Committee B
Dr Jacoline Bouvy		Programme Director, NICE
Ian Watson			Associate Director, NICE
Adam Brooke			Health Technology Assessment						Advisor 
Professor Rhiannon Owen	Member, Technology Appraisal 						Committee B
The appeal panel’s legal adviser – Amy Smith (DAC Beachcroft LLP), was also present.
Under NICE’s appeal procedures, members of the public are admitted to observe appeal hearings and several members of the public and NICE staff observed the proceedings which were held via Zoom.
There are two grounds under which an appeal can be lodged:
Ground One: In making the assessment that preceded the recommendation, NICE has:
(a) Failed to act fairly; and/or 
(b) Exceeded its powers. 
Ground Two: The recommendation is unreasonable in light of the evidence submitted to NICE. 
Mark Chakravarty, NICE Lead non-executive director for appeals, in preliminary correspondence had confirmed that the company had potentially valid grounds of appeal as follows: Grounds 1(a) and 2. 
The appraisal that is the subject of the current appeal provided advice to the NHS on ganaxolone for treating seizures caused by CDKL5 deficiency disorder in people 2 years and over. The numbering of appeal points in this document reflects those that were used during the hearing. The text of this document does not represent a verbatim account of the proceedings nor a documentation of the order of events that took place but rather provides a brief summary of the appellant and committee submissions for the points that were discussed relevant to the decisions of the panel. 
Before the appeal panel inquired into the detailed complaints the following made a preliminary statement: Dr Charles De Wet on behalf of the company and Baljit Singh on behalf of the appraisal committee. 
Appeal Ground 1a: In making the assessment that preceded the recommendation, NICE has failed to act fairly

Appeal point 1a.1: It is Orion Pharma’s position that the ultra-rare nature of CDKL5- deficiency-associated-epilepsy appears not to have been fully considered when determining the level of acceptable uncertainty in defining the Committee’s recommendation
Heidi Turunen, for Orion Pharma, explained that the condition affects an ultra-rare paediatric population.  She stated that this appeal point was made on the basis that the committee's conclusion does not specifically refer to the paediatric population, so it appears that this may not have been given any specific consideration in terms of the flexibility that could have been applied.
Baljit Singh, for NICE, acknowledged the ultra-rare nature of CDKL5 deficiency disorder (CDD).  He said that it was clear that the committee understood the rarity of the disease and the paediatric patient population.  The committee had three committee meetings and the benefit of input of clinical and patient experts. He noted that the company's appeal acknowledges that the committee refers to the rarity of the disease.  Paragraph 3.25 of the Final Draft Guidance (FDG) describes the rarity of the disease and paragraph 3.5 references the patient population.  He explained that the committee was not concerned with uncertainty in the evidence as it was provided with reasonable data from the Marigold trial.  It was uncertainty in the model which caused the committee concern.
Adam Brooke, for NICE, referred to paragraph 6.2.34 of the NICE Health Technology Evaluations Manual (the Manual) . This provides that "Decisions about the acceptability of the technology as an effective use of NHS resources will specifically take account of the degree of certainty around the value for money. In particular, the committee will normally be more cautious about recommending a technology if they are less certain about the evidence presented. However, the committee will be mindful that there are certain technologies or populations for which evidence generation is particularly difficult because they are:  rare diseases; for use in a population that is predominantly children (under 18 years old); or innovative and complex technologies. In these specific circumstances, the committee may be able to make recommendations accepting a higher degree of uncertainty."  He stated that given the rarity of the condition this allowed the committee to accept certain unusual things in this appraisal, such as the use of utility values in the model using Lennox–Gastaut syndrome (LGS) as a proxy condition. Professor Rhiannon Owen, for NICE, added that the committee also showed flexibility by accepting healthcare resources use costs despite uncertainties.
Adam Brooke referred to the final sentence of paragraph 6.2.34, which caveats that "The committee will consider how the nature of the condition or technology(s) affect the ability to generate high-quality evidence before applying greater flexibility."  He also referred to paragraph 6.2.35 of the Manual which states that the committee "should be cautious in accepting a higher degree of uncertainty in circumstances when the highest standard of evidence generation that should be expected in the circumstances has not been achieved." He said that this applied to the cost evidence and economic model provided by the company, where the uncertainty was not related to the difficulty of evidence generation associated with the patient population but to the choice of model.  Other model structures could have been chosen by the company which could have been validated.  The issue was whether the committee had seen the highest standard of evidence that could be generated.
Professor Rhiannon Owen said there are two types of uncertainty: uncertainty in the data; and uncertainty in the structural composition of the model.  The rarity of the condition affects the former.  In this appraisal there were no issues raised with the Marigold trial data.  Rather, what the committee concluded was that there was structural uncertainty in the model.  For example, the company model generated Quality Adjusted Life Years (QALYs) using estimates based on a summary statistic from the Marigold trial.  The relative effect applied to the baseline seizure distribution for the comparator arm was fixed in the model, meaning it was assumed the baseline seizure distribution does not change over time. This was an important assumption in the model but not reflective of the Marigold trial (where some people in the placebo arm improved) and what might be seen in clinical practice.  Ideally the model and underlying assumptions would be tested by validating the model outcomes against trial outcomes; here, the company could not demonstrate the validity of the model against the trial, which the committee regards as a basic requirement of a model. This would not require more data and the committee accepted that external data was limited given the rarity of the condition.   
Dr Charles De Wet, for Orion Pharma, said he accepted that the committee recognised CDD was an ultra-rare disease and that the patient population was discussed during the Appraisal Committee Meetings (ACMs). However, he considered the emphasis of the FDG was on structural uncertainty and was not transparent enough regarding how the paediatric patient population was taken into consideration given this could lead to a committee accepting additional uncertainty.
Heidi Turunen when asked what was missing from the committee's conclusion at paragraphs 3.25 and 3.26 of the FDG, said that there is no reference to the paediatric population or the low budget impact in relation to the committee's conclusions or how much flexibility and uncertainty it allowed. 
Baljit Singh said the committee were aware of the population and rarity but accepted more detail could be included in the FDG. He stated that low budget impact was an assumption made by the company and the committee was not satisfied of this due to the uncertainty in the model. 
Dr Jacoline Bouvy, for NICE, said there were two important considerations for the committee.  First, the Manual is clear how the committee can factor in rarity of disease and paediatric population if they lead to unavoidable uncertainty in the evidence.  However, the reason for the uncertainty was not the evidence but the structural uncertainty in the model.  This was primarily due to modelling choices rather than the rarity of the disease or patient population. NICE felt this was well explained in the FDG.  Secondly, where the rarity of disease and population are well recognised in the guidance NICE does not consider it necessary for this to be included in the final conclusion, which cannot list every consideration in the decision-making.  She said that in reaching its view that the model was not reliable to inform decision making, NICE asked the committee if it could allow more flexibility given the rarity and nature of the condition and consequences for patients.  The committee concluded that this would not be appropriate as the uncertainties and difficulties with the model were not related to these factors.
Adam Brooke said that the committee carefully considered the content of the FDG.  He referred to paragraph 3.25 which states "The NICE health technology evaluations manual specifies that committees may be able to make recommendations accepting a higher degree of uncertainty in circumstances where evidence generation is particularly difficult. The committee also noted that there may be uncaptured benefits of ganaxolone related to the type and severity of seizures and potential reduction in risk for mortality. The committee may take into account aspects that relate to uncaptured benefits, alongside considerations of uncertainty, when considering ICERs above £20,000 per QALY gained. The committee therefore considered these factors in its deliberations on the evidence for ganaxolone."  He said the Manual tells committees to consider difficulties with evidence generation and he considered the committee's conclusions on this are covered in the FDG.  He acknowledged that the concluding paragraphs could mention the patient population but explained that the FDG is drafted to be as succinct as possible so the focus was on explaining the uncertainties in the model.
Dr Charles De Wet said that it was difficult to construct a model with a patient base of 50 patients.  He said that evidence generation was difficult and modelling was difficult as a result of that.  He noted NICE's comments on how rarity and patient population were considered and recognised the challenges with the modelling, but he emphasised that the company's appeal under this point was that it could not see from the FDG how the rarity or paediatric population were taken into consideration. 
Heidi Turunen referred to section 6.2.32 of the Manual. She said that this implies inversely that increased uncertainty in the cost effectiveness estimates can be tolerated where a technology has a low impact on NHS resources.  She said that as the patient population is only 45 patients and the trial data suggest there will be further discontinuation, a positive recommendation would have a low budget impact, and this is also not mentioned in the conclusions in the FDG.
Dr Jacoline Bouvy stated that committees tend to agree with the company's interpretation of section 6.2.32 of the Manual. She added that this is primarily because they need to assess the decision risk associated with their recommendations, and the impact of those recommendations. However, crucially, assessing decision risk is reliant on reliable Incremental Cost Effectiveness Ratios (ICERs).  That was a real barrier in this appraisal as the model did not produce reliable ICERs so it was impossible to assess decision risk.
Baljit Singh said the company assumes low budget impact but the committee could not conclude there was a small budget impact based on the prevalent population alone. Other factors would also impact budget, for example the age at which treatment would start which affects weight-dependent dose, whether the incidence or prevalence was used to estimate the treatment population (with the latter being larger) and for how many years it would continue, in respect of which there was uncertainty. He said the committee were unable to make a decision on budget impact without a reliable model and the committee were not satisfied with the company's assumption that it would be a low budget impact.  
Dr Charles De Wet explained the low budget impact assumption was made on the best available information.  The prevalent population is estimated at 45 patients, and a clinical expert had suggested there would be a maximum of 20 patients in the first year following a positive recommendation. He acknowledged new patients would be diagnosed but suggested that the population will not grow indefinitely. In addition there is a stopping rule to reflect that patients who do not benefit will discontinue treatment.
Baljit Singh said the committee did discuss the budget impact but could not make a decision.  This was always considered as part of the committee's discussions but as there were no reliable ICERs the committee could not assess the budget impact in this appraisal.
Professor Rhiannon Owen when asked why the committee could not make a judgement on budget impact based on a range of ICERs (albeit uncertain) and prevalence, stated that this was because the ICERs were not reliable; if the committee had had a range of ICERs that it was comfortable reflected the best and worst case scenario this could have been used to inform the decision but this was not available to the committee.
The appeal panel concluded as follows: The appeal panel accepted that the committee, in accordance with paragraph 6.2.34 of the Manual, provided implicit evidence throughout the FDG, and in particular section 3.25, that it was aware that in the case of rare diseases and technologies intended for use predominantly in children, a recommendation may be made accepting a higher degree of uncertainty. The panel concluded that the committee had understood the rarity of the condition and nature of the patient population, as well as the flexibilities available to it, such that there was no procedural unfairness in the committee's consideration of these issues.
Although the panel considered that this could have been more explicit in the conclusion section 3.26 of the FDG, this was not evidence of a failure to act fairly. Nor did it amount to unfairness by failure to provide adequate reasons: the panel was satisfied that the FDG provided sufficient reasoning for the reader to understand the committee's key conclusions leading to the recommendation. 
The panel accepted that the committee was aware of section 6.2.32 of the Manual and agreed that this permits a committee to accept increased uncertainty where the impact of the intervention on NHS resources is not large. The panel acknowledged that the committee felt it was not in a position to assess the budgetary impact of ganaxolone primarily as it lacked confidence in the model that was used to determine the ICER due to structural uncertainty, rather than issues with the data from the Marigold trial. On that basis the panel concluded that the lack of explicit reference to budget impact in the FDG was not evidence of a failure to act fairly.
Although the panel determined that an explanation of why the committee was unable to assess the budgetary impact within the FDG would have been desirable, this was not evidence to support that the committee failed to act fairly in its consideration of that issue. Nor did it amount to unfairness by failure to provide adequate reasons: the panel was satisfied that the FDG provided sufficient reasoning for the reader to understand the committee's key conclusions leading to the recommendation.
The appeal panel therefore dismissed the appeal on this point.
Appeal point 1a.2: The Committee has failed to consider the high unmet need for seizure reduction in these children, and the potential implications of their proposed guidance for the health risk in the children with CDD, and for NHS resource needs
Heidi Turunen, for Orion Pharma, referred to paragraph 6.2.33 of the Manual, which states that when considering uncertainty the committee should take account of the likelihood of decision error and its consequences for patients and the NHS.  The company consider that if the negative FDG is wrong then patients with high unmet need who have exhausted all options will remain at high risk of hospitalisation, with the potential for SUDEP (sudden unexpected death in epilepsy). There is no evidence in the FDG that this has been considered.  She added that there is also no evidence of the committee considering the burden to the health service if a positive FDG were wrong. 
Baljit Singh said the FDG contains both implicit and explicit statements on what was considered by the committee.  He noted NICE principle 7 which states NICE "base our recommendations on an assessment of population benefits and value for money."  He said the committee considered documentation on the impact of the condition and input from experts to understand unmet need. He stated that this discussion was implicit in the FDG. Unmet need was also captured in the severity modifier discussion in the FDG.
Ian Watson, for NICE, said that in all appraisals the consequences for patients and the NHS is at the forefront of committee members' minds.  The nature of the condition is described in the guidance and it is inevitable, and implicit, that the committee understood that a negative recommendation means the situation remains the same. He said the committee understood the nature of the condition, the risk of hospitalisations and SUDEP risk, although the impact of the technology on those risks was not clear.   
Ian Watson stated that the committee also thinks about the parts of the NHS that work with the condition as well as other patients and the rest of the NHS. This involves consideration of opportunity cost and discussions around decision risk, which in turn requires a reliable ICER. Indeed, paragraph 6.2.33 of the Manual states that "The committee should also consider the risk to the NHS of using the technology, based on the most plausible ICER and the impact of adopting the technology on NHS resources." It was important that there was no plausible ICER here.
Dr Charles De Wet, for the company, agreed that the 1.7 severity modifier accounts for unmet need.  He acknowledged that decisions have to be based on objective evidence but noted this is a small number of patients who have no other treatment available.
Ian Watson acknowledged that paragraph 6.2.33 of the Manual states that "There should be an explicit reference to the potential benefits and risks to patients based on the level of decision uncertainty and whether this can or cannot be mitigated."  He accepted there was no such explicit reference in the FDG.
Baljit Singh agreed noting that these discussions were instead implicit in the FDG.
Dr Jacoline Bouvy, for NICE, said it was clear from the beginning that there was an issue with the model.  The committee took additional steps to address this including technical engagement, a second consultation and a third ACM. The committee went beyond the standard approach and felt it had given all possible flexibility to allow the company the opportunity to address the committee's concerns.
The appeal panel concluded as follows: The appeal panel accepted that the committee was aware of the unmet need of patients with CDD and that this was evidenced by paragraph 3.2 of the FDG. The severity of CDD in children and the impact on their carers was also considered by the committee, as evidenced in section 3.22 of the FDG, where the committee agreed a severity weighting (conferring a greater weight to QALYs in conditions with higher severity) of 1.7. The appellant acknowledged during the appeal meeting that the high unmet need was addressed in the FDG.
The panel was therefore satisfied that the committee was aware of the consequences of decision error for patients and the NHS and considered this when it made its decision.
Although the panel acknowledged that there was no "explicit reference" to "the potential benefits and risks to patients based on the level of decision uncertainty and whether this can or cannot be mitigated" within the FDG, as stipulated within 6.2.33 of the Manual, it considered that in the circumstances (in particular, the clear acknowledgment of the unmet need in the FDG and the lack of reliable ICER to inform a budget impact assessment) this did not cause unfairness. 
The appeal panel therefore dismissed the appeal on this point.
Appeal Ground 2: The recommendation is unreasonable in the light of the evidence submitted to NICE.
Appeal point 2.1: The committee’s decision to reject the available cost-effectiveness estimates as a result of perceived uncertainty is based on misinterpretation and is therefore unreasonable
2.1.1 On the basis of the evidence submitted and clarification provided in Committee meeting 3, it is unreasonable to assume that effect waning takes place, adding to the uncertainty of the cost-effectiveness estimates, favouring ganaxolone
[bookmark: _Hlk183615903]2.1.2 The Committee’s view that similar total QALY gain with stopping rule versus without, implies structural uncertainty of the model, is erroneous and therefore unreasonable
2.1.2.1 Structural uncertainty in the model – breaking randomization: Splitting the responders and non-responders at the beginning of the model does not have an impact on the model results. Therefore, the Committee’s view of the uncertainties in the cost-effectiveness estimates on this account is unjustified.
2.1.2.2 The Committee’s view that similar total QALY gain with stopping rule versus without, implies structural uncertainty of the model, is erroneous and therefore unreasonable
The following paragraphs set out the discussion in respect of each of the four limbs within this appeal point before going on to explain the panel's views on each and its decision in respect of point 2.1 as a whole.
2.1.1 On the basis of the evidence submitted and clarification provided in Committee meeting 3, it is unreasonable to assume that effect waning takes place, adding to the uncertainty of the cost-effectiveness estimates, favouring Ganaxolone
Margaux Cornell, for Orion Pharma, referred to paragraph 3.14 of the FDG which states "The updated treatment effect modelling that the company submitted for the third committee meeting showed that some people in the ganaxolone responders group experienced a lower than 30% reduction in seizure frequency, or even an increase in seizure  frequency."  She considered this statement to be factually inaccurate.  Data from the model is based on patient level shift estimate, meaning it is a relative rather than an absolute reduction in seizures that determines responder status.  The responder status is determined by a greater than 30% improvement on its own baseline. This is not associated with, nor does it imply, treatment effect waning over time.
Heidi Turunen, for Orion Pharma, said the time series data and first five cycles in the double blind period are said to imply a waning of treatment effect.  She said this was discussed at the third ACM but has been misinterpreted by the committee.  Cycle five shows the difference in seizure change between two ganaxolone groups as by this point the placebo has moved to open label treatment. Therefore it cannot indicate waning of treatment effect.  The External Assessment Group (EAG) critique notes there is a small numerical reduction at cycle four and cycle five. However, as they show single monthly points there is no continuing trend of reduced effect and this cannot be interpreted as a waning of treatment effect.
Baljit Singh, for NICE, said the committee's conclusions do not refer to the graphs cited by the company in its appeal (at page 10 of the ACM3 slides regarding "Treatment waning and suitability of responder analysis") as evidence of treatment effect waning.  The FDG notes the EAG position but the committee concludes there is limited evidence of treatment waning.  The committee considered it plausible that treatment effect could wane over time and if it did this was not captured by the model.  He referred to paragraph 4.6.20 of the Manual which requires the committee to consider whether treatment effect would continue indefinitely.  He said it is not unreasonable for the committee to consider that treatment effect waning could occur and that it had not been captured in the model.
Professor Rhiannon Owen, for NICE, said the graphs referred to by the company provide an example of the inconsistencies which contribute to the structural uncertainty.  The first graph shows the responder group (solid line curve) and non-responder group (dashed lined curve). The company states that responders are defined as greater than or equal to 30% reduction in seizure frequency compared to baseline.  The graph shows a proportion of responders with less than 30% reduction compared to placebo (shaded red). [As noted above, the company say that this seizure frequency effect is compared to the placebo and is therefore expected to have some values less than 30% (non-responders) defined by their own relative change to baseline seizure frequency].  The company do not use the placebo in the model but use the fixed seizure ratio therefore modelling against baseline (as a proxy for the placebo). In regard to the time-series analysis represented by the second graph at page 10 of the ACM3 slides, the plateau between cycle thee and cycle four was discussed at the third ACM and the committee considered this suggests there may be waning over time. The committee knew that cycle 5 had a crossover effect: this was not misunderstood. The model time horizon is 100 years so extrapolates treatment effect well beyond the trial period.  The committee did not use these graphs to conclude waning occurs or does not occur. Rather the committee concluded that waning is plausible, as there was no evidence to the contrary (FDG paragraph 3.14). 
Baljit Singh when asked about the EAG view that there was "direct and irrefutable evidence of loss of treatment effect over time (i.e., treatment effect waning)", said the committee did not accept the EAG position and instead concluded in the FDG that that there is limited evidence on treatment waning.  He noted that the clinical expert considered treatment effect waning to be plausible.  Based on the long time horizon, and in line with other treatments, it was not unreasonable to make this assumption.   
Dr Jacoline Bouvy, for NICE, noted the Manual asks the committee to consider plausible scenarios.  She said more often than not there will be some waning of treatment effect observed in the trial or follow up period.  If not, consideration will be given to other factors including biological mechanisms, the class of drug and the natural history of the disease which may provide evidence of very long-term treatment effect, but more frequently there are assumptions that some waning exists.
Professor Rhiannon Owen said the time-horizon graph did not provide clear evidence that waning of treatment effect does or does not take place.  She noted the peak at cycle three and that the company took treatment effect at its highest point and applied this across the entire time-horizon and the committee questioned if this was feasible. She said the committee wanted to explore the scenario of the benefit being slightly less (in line with cycle two and cycle three) but the model was coded so this could not be considered.
Adam Brooke, for NICE, when asked if it was fair for the FDG to state that "The committee concluded that the failure to explore any treatment effect waning added substantial uncertainty to the model structure" (emphasis added by the panel), stated that waning was an important issue in the modelling and had a large effect on the ICER. Discontinuance was also a very sensitive parameter in the model. The Marigold trial showed a high discontinuance rate which was unusual given the supposed benefits.  Some people discontinued due to loss of treatment effect and a large proportion for other reasons but a lot of this data was not provided by the company so the committee could not understand the extent of the uncertainty. Given the importance of waning and discontinuance on the ICERs, the committee needed to understand the relationship between them and the modelling. 
Dr Charles De Wet, for Orion Pharma, when asked if the company still felt the committee had misinterpreted the data, said that at the time of the submission the company had access to an open label study in which a large proportion of patients transitioned from the Marigold trial.  At least 50 patients continued for at least 2 years on ganaxolone and there was no visible waning effect.
Heidi Turunen accepted that waning of treatment effect is plausible.  She said that waning is reflected by the discontinuance rate in the model.  For those staying on medication the effects looked stable for 2 years.  
Margaux Cornell said the discontinuance rates explore the impact of treatment effect waning and reduction of seizure frequency but this was not a time-series analysis and this should not be utilised to infer treatment effect waning.
Heidi Turunen said because of the way the model worked, with data for 2 years, it looks like the treatment effect is waning.  She said the company explored discontinuance rates but was unclear what else could have been done.
Professor Rhiannon Owen said waning is about patients who remain on the treatment with diminished effect.  Discontinuance is about patients who do not get the benefit or costs of treatment so it is different from waning.  For example in the model there could be a small number of patients who continue to get the maximum effect in cycle three for 100 years. This is not the same as allowing for a proportion of patients to discontinue.  
2.1.2 The Committee’s view that similar total QALY gain with stopping rule versus without, implies structural uncertainty of the model, is erroneous and therefore unreasonable
Margaux Cornell, for Orion Pharma, said the committee's views on breaking randomisation are unjustified.  She said that titration periods meant a split at 6 months would be mathematically equivalent to initiation.  This is because the QALY gain would be equivalent to the weighted average for the responder groups. She said that the model can be adjusted to account for uncertainties.  
Marjo Apajasalo, for Orion Pharma, confirmed the analysis in the model was not based on the initial statistical analysis plan for the Marigold trial, which was not conducted by the company.
Adam Brooke, for NICE, confirmed that the Hodges-Lehman shift (HL shift) analysis method with individual patient level data was introduced at the third ACM.
Professor Rhiannon Owen, for NICE, said that the committee's conclusion that there is structural uncertainty in the model rests on a variety of issues, in particular the inability to validate the model against clinical evidence, and is not limited to the issues of breaking randomisation or the stopping rule.  In regard to breaking randomisation, randomisation aims to create two groups that are balanced for all characteristics other than the treatment that is being evaluated.  The committee had not seen evidence where randomisation had been maintained and the committee did not agree that this can be done as a post hoc adjustment.  The company selected patients based on the response to treatment (one characteristic) compared to the whole population.  It is well documented that this is likely to create a bias as the responders are likely to have other characteristics in common. For example, responders might have a better overall prognosis which is unrelated to treatment. 
Adam Brooke, when asked if the committee understood the company's position at the third ACM and whether it agreed with it, said he disagreed with the company's position that the analysis was "mathematically equivalent" because there is a non-linearity in the utility values.  The model starts with five weeks of data from the Marigold trial with one fitted line providing a summary statistic of what this looks likes.  The main concept in the model is transforming baseline distribution to estimate treatment effect. To calculate treatment effect you need two arms.  In one arm of the model you have the placebo fixing the baseline for the entirety of the time horizon.  This is not necessarily wrong but the committee would want to explore why it varies from the trial.  The other arm is the treatment arm.  It is then split into four utility bands based on the number of seizures.  The committee has only ever seen summary data apart from one plot on time-series. There is a fundamental risk that the model does not represent what happened in the clinical trial, particularly when some patients in the placebo group had a reduction in seizure frequency (SF) and some in the ganaxolone group had an increase, and especially given the unconventional method of modelling relative treatment effect by a HL shift. This is why the committee considered the model unreliable based on not using a conventional approach to randomisation. 
Baljit Singh and Adam Brooke, for NICE, confirmed the committee did consider the company's explanation at the third ACM but concluded there was a lot of uncertainty.
Margaux Cornell, for Orion Pharma, confirmed that she made the company's case at the third ACM but felt the committee still misunderstood the evidence. She said that the previous model did not take this into account but the changes made at ACM did, in her view, address the concerns regarding non-linearity. 
Adam Brooke explained that about half of the patients left in the trial were responders.  He said the company appeared to be confused about how this was implemented in the model. He said that if the proportions in the utility bandings in the model equated to what happened in the trial then this would not be an issue.  However the committee had not seen any data so it cannot be validated.  The outcome is the absolute number of seizures which could easily be validated against the trial if the committee was provided with the data, but this was not provided despite numerous requests for a justification of the model.
Baljit Singh said the committee exhausted all options with the company to provide the opportunity to resolve the committee's concerns.
Ian Watson, for NICE, said technical engagement was in early 2023. The committee documented concerns at the first ACM, following the draft guidance in July 2023 and again in the final draft guidance.  At the second ACM the committee paused to review a factual error and this presented an opportunity for the company to resolve the committee's concerns.  There was also an additional informal meeting in February 2024 to explore these concerns which were subsequently provided to the company in writing prior to a further discussion mid-February 2024 before ACM3 in April 2024.  The committee did more than usual to try to resolve the issues and set out what was needed from the company to address those issues and enable the committee to reach an evidence based decision.  The committee recognised that the model was challenging and after ACM2 progressed to FDG on the basis that it had reached the best possible conclusion from the available evidence.  At that point the company raised a factual error and proposed that it could address the committee's concerns.  The committee had reservations but considered it was worth allowing the company another chance to resolve the issues.
Margaux Cornell stated the rationale for the banding was due to the necessity for utility values.  There was limited evidence due to the rarity of the disease which meant utility bands were the best available evidence on utility.
Adam Brooke said the way in which the utility bands were implemented was a choice by the company.  Other models were available and had been used in appraisals involving paediatric epilepsies.  He noted the committee requested a model with transition states to properly understand the transitions that happened but this was not provided. 
Marjo Apajasalo agreed the company did consider other models but timelines were tight and the company relied on the views of an external consultant on which model and assumptions would be appropriate.   She said that transition models with limited data may increase uncertainty.  
2.1.2.2 The Committee’s view that similar total QALY gain with stopping rule versus without, implies structural uncertainty of the model, is erroneous and therefore unreasonable
Margaux Cornell, for Orion Pharma, said the EAG's concern with the original model was that the QALYs increased when a stopping rule was included.  By the third ACM the committee was concerned that the QALYs did not decrease with the stopping rule.  She said this was the consequence of a conservative assumption by the company and the committee's decision to reject the cost effectiveness estimates on this basis was unreasonable.
Baljit Singh, for NICE, said the stopping rule was added by the company and changed throughout the appraisal.  The current stopping rule considers people on ganaxolone that reduce their seizure frequency by 1-29% have no utility gain.  He acknowledged the company's view but did not consider it unreasonable for the committee to conclude that adds uncertainty to the model.
Professor Rhiannon Owen, for NICE, said the committee agrees with the company and would not expect the model to show a decrease in QALYs because the way the model is implemented means the stopping rule definition is the same as the non-responder definition.  The committee's issue is whether the model captures real world experience.  The committee consider the stopping rule to lack face validity.  It is also difficult to say whether it is conservative or not as the committee do not know if this accurately represents the trial or clinical practice. 
Margaux Cornell when asked if she accepted the criticism by the EAG, said that at the third ACM the assumptions in the model did allow for assigning utility values to non-responders, which appeared to cause confusion.  She noted the model was flexible and so even if the company's preferred assumptions were not agreed there was flexibility for them to be changed.  The baseline for seizure frequency was the most fair and conservative assumption. 
Professor Rhiannon Owen said the committee simply did not know if the company's approach was conservative given the way it was implemented in the model.  She repeated that she would not expect the QALYs to differ given the way the model is coded and that in itself this raises concerns with the face validity and clinical validity of the model.  She said this issue added to the remaining uncertainties, which were inherently linked because of the split by response.
Margaux Cornell disagreed the model lacked face validity and said it allowed flexibility for different assumptions.  
Adam Brooke, for NICE, said the model structure meant it did not make sense to apply different utility values to non-responders and those off treatment, and this was not in the company's base case.  The discussions on the stopping rule go back to the first ACM.  After technical engagement the company submitted a new model with the stopping rule which introduced a lot of the structural problems.  The model structure is around the stopping rule.  The rule is the same for responders and non-responders and uses the same time point: at 6 months a patient switches to continuing or discontinuing treatment.  The model is designed to give the same answer whether or not you apply the stopping rule.  The problem is that this is not conceptually what a stopping rule is.
Margaux Cornell said the assumptions were made with respect to utilisation of baseline seizure frequency.  She said there were some patients that either increased or decreased seizure frequency while on the placebo. The HL shift was considered the best way to approximate the differences between placebo and the treatment group. 
The appeal panel considered each of the sub-points before determining appeal point 2.1.
[bookmark: _Hlk184284284]The appeal panel discussed sub-point 2.1.1 as follows: The appeal panel accepted that the apparent waning effect of cycle 5 was due to placebo cross over and should be interpreted with caution. This was acknowledged by the EAG and by the committee in ACM3.
[bookmark: _Hlk184284796]The appeal panel also noted that although the EAG stated that there was "direct and irrefutable evidence of treatment waning" this view was not accepted by the committee within the FDG as evidenced in 3.14 where they stated only that it was " possible", that there was "limited evidence on treatment waning" and that it was "plausible". Given this possibility was not captured in the model, the committee had concluded that the failure to explore any waning added: “substantial uncertainty to the model structure and that there was a potential risk that the health benefits of ganaxolone had been overestimated.” 
The appeal panel considered that it was reasonable for the committee to conclude that waning was "possible" and "plausible" and may diminish the treatment effect of ganaxolone over time. Indeed, during the meeting the appellant accepted that waning was plausible and could occur.
The panel agreed with the committee that if waning did exist, the health benefits of ganaxolone may be overestimated in the model and that this added uncertainty to the model structure. The panel was therefore satisfied that it was reasonable for the committee to question the structural certainty of the model on this ground. 
That said, the appeal panel were of the view that it was unjustified to state that waning added "substantial" uncertainty to the model within section 3.14 of the FDG. The panel considered the implications of this at the conclusion of its decision-making on point 2.1 (see below).
The appeal panel discussed sub-point 2.1.2.1 as follows: the appeal panel agreed with the committee that breaking of randomisation and analysing data based on responder status would introduce potential bias, and that such bias could reasonably confound and alter the validity of the model analysis. 
The appeal panel agreed with the committee that this model design could impair the economic model’s validity and lead to errors in QALY estimations.
The panel was not persuaded by the appellant’s statistical counter arguments during the hearing.
The panel was therefore satisfied that it was reasonable for the committee to question the validity and structural certainty of the model on this ground. 
The appeal panel discussed sub-point 2.1.2.2 as follows: the appeal panel noted that the model had an unexpected impact on the calculations of QALYs when the stopping rule was applied (usually QALYs decrease on applying a stopping rule). Whilst the panel acknowledged that this may legitimately occur, for the reasons outlined by the appellant, it considered that it was reasonable for the committee to take this into account when assessing its confidence in the robustness of the model, particularly when the committee was unable to validate these findings, despite requests by the committee to the appellant to provide more data to enable them to attempt to do so.
It was therefore reasonable for the committee and EAG to question the validity and structural certainty of the model on this ground. 
Having discussed each of the sub-points, the appeal panel turned to consider appeal point 2.1 overall and concluded as follows: while the appeal panel were of the view that it was unjustified to state that waning added "substantial" uncertainty to the model within section 3.14 of the FDG, it considered that there were other grounds for concluding that there were substantial structural uncertainties with the model and, overall, the appeal panel were satisfied that the committee’s decision to reject the available cost-effectiveness estimates as a result of perceived uncertainty was not unreasonable. 
The appeal panel was satisfied that the overarching reason for the committee to reject the available cost-effectiveness estimate was not due to data misinterpretation, but rather it was because the committee had significant and legitimate concerns with the validity of the economic model used to calculate cost-effectiveness estimates. 
On these grounds, the panel concluded that the committee’s decision was not rendered unreasonable by the evidence or arguments of the appellant under this point.
The appeal panel therefore dismissed the appeal on this point.
Appeal point 2.2: In light of the severe, ultra-rare, paediatric target population, and the evidence and cost-effectiveness estimates provided by the company and EAG, it is unreasonable that NICE, contrary to the Methods guidance, does not appear to have considered a higher degree of uncertainty
Margaux Cornell, for Orion Pharma, said this appeal point considers a lot of the issues which have already been discussed, particularly the stopping rule.  She noted at the third ACM the EAG presented alternative versions of the model without the stopping rule and provided an ICER of around £37,000 per QALY gained.  This is at the upper end of the ICER range and in clinical practice a stopping rule would be implemented.  She said the FDG concluded that removing the stopping rule may be a conservative assumption so it was unlikely the true ICER would be higher.  She said the company was disappointed the committee concluded there was no reliable ICER. Overall it was unreasonable that, despite the rarity and paediatric population, NICE did not show a willingness to consider a higher degree of uncertainty and rely on the ICERs.
Baljit Singh, for NICE, said the committee applied a reasonable approach and disagreed with the company's position.  The stopping rule highlights uncertainties in the model.  In regard to the consideration of uncertainty he noted the committee considered the severity modifier and took advice on the difficulties of generating data in this population.  He noted the company said the conventional two arm model would not have increased confidence but this scenario was not modelled.  He also noted the previous appraisal TA614 (cannabidiol with clobazam for treating seizures associated with Dravet syndrome).  Whilst acknowledging this is a different condition he considered it provided an example where a standard model was used which included a 6 month stopping rule with seizure frequency under 30% that was accepted for decision-making.  He said the uncertainty was not with the evidence because the trial was reasonable.  The issue was how the data was modelled and the choices made by the company.
Professor Rhiannon Owen, for NICE, said that the committee did not base its decision solely on the stopping rule and there were a number of issues that conflated the uncertainty.  She also noted the EAG report confirms there are major limitations with the model and the EAG were unable to present a preferred base case analysis.  As the committee did not have a base case analysis it could rely on it was unable to look at various scenarios.
Baljit Singh, when asked what the committee would have needed to have sufficient confidence to deploy flexibility, said the model needed to reflect what happened in the trial.
Adam Brooke, for NICE, said the EAG are often asked to provide a large number of analyses and do not know whether the committee will accept the base case.   It is not as simple as considering the EAG base case versus the company base case.  In this appraisal the EAG said the ICER of £37,000 per QALY gained did not take into account inappropriate modelling of treatment effect and the EAG had no confidence in how the company modelled the effect of ganaxolone.  Treatment effect is fundamental to the model. The EAG was saying that the ICERs could not be validated and were effectively meaningless.  The true ICER could have been £37,000 per QALY gained or £370,000 per QALY gained. The committee asked the EAG to provide scenarios and to do so they needed to provide a base case, but using those scenarios requires the committee to accept the base case and the model on treatment effect. In other words, the EAG's base case was conditional on the committee accepting the model and its structural uncertainty, which it did not do. 
Dr Jacoline Bouvy, for NICE, said the committee was not overly focused on the model structure.  The Marigold trial was the only real quality evidence for the population but the company transformed the trial data in such a way that it could no longer be used as evidence.  It is a fundamental principle of the economic modelling that the committee can demonstrate there is face validity to the results.  The issues with the model were known to the company from the start and the committee offered considerable flexibility to allow those issues to be addressed.  It was not just the structural uncertainty which was an issue but also there are number of clues which meant the committee could not be sure the model reflects the evidence and condition.
Professor Rhiannon Owen referred back to her earlier comments that there are two areas where uncertainty can be apparent: data generation and the model.  There was good trial evidence in a reasonable population given the rarity of the disease.  The committee had no issues with the trial and the estimates obtained from it.  The difficulty was in the randomised evidence which was used in a way which the committee could not accept.
Adam Brooke said the committee did not know what the alternative model structure would look like because it had not seen it, but that other appraisals in respect of paediatric epilepsies have modelled small patient numbers.  He noted the EAG stands by its comments that it has no confidence in the model.  This is very unusual and normally there is good reporting of data to allow validation.  However, the committee saw summary data and summary shifts only, split by response which breaks randomisation.  It was very difficult for the EAG and committee to use this.
Dr Jacoline Bouvy, when asked if the committee would accept an ICER of £28,000 per QALY gained, said that when the model is unsuitable it follows that it does not matter what ICERs are generated as they cannot inform a recommendation. Professor Rhiannon Owen, agreed that the committee would be unable to accept any ICER generated by the model due to the uncertainties in the model.
The appeal panel concluded as follows: The appeal panel acknowledged the difficulties in generating data in paediatric populations with ultra-rare diseases, although it was accepted during the appeal that these did not unduly influence the veracity of the core data used in the cost-effectiveness analysis. The committee did not express concern or uncertainty with the data from the Marigold study.
However, the panel was not persuaded by the company’s arguments under this point. Specifically, the panel disagreed that there was evidence that rendered the committee’s approach to uncertainty or its conclusion as to the unreliability of the ICERs unreasonable, in the sense of being obviously and unarguably wrong or illogical.
The panel accepted the case made by the committee that, due to the model structural uncertainties, they would not have been able to approve ganaxolone no matter what the ICER was, as they lacked confidence in the validity of any ICER calculated using the model. 
The appeal panel concluded that the committee’s overall opinion that the issues with the structural integrity of the model did not allow them to have enough confidence in the cost effectiveness of ganaxolone to approve it, was reasonable having considered all the evidence presented, including the unmet need, rarity of the condition and paediatric target population. 
The appeal panel therefore dismissed the appeal on this point.
Conclusion and effect of the appeal panel’s decision
The appeal panel dismissed the appeal on all grounds.
The panel were of the opinion that the use of the term “substantial” in the FDG to describe the potential impact of waning overstated the evidence and recommend that the committee review the wording to acknowledge this. 
There is no possibility of further appeal against this decision of the appeal panel. However, this decision and NICE’s decision to issue the final guidance may be challenged by applying to the High Court for permission to apply for a judicial review. Any such application must be made within three months of NICE publishing the final guidance.
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