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Background: Multi-criteria decision analysis (MCDA) is a decision-making tool that can take into account multidimensional factors and enables comparison of (medical) technologies by combining individual criteria into one overall appraisal. The MCDA approach has slowly gained traction within Health Technology Assessment (HTA) and its elements are gradually being incorporated into HTA across Europe. Several groups of scientists have proposed MCDA approaches targeted toward orphan drugs and rare diseases by including criteria specific to rare diseases. The goal of this article is to provide an overview of the current state of knowledge and latest developments in the field of MCDA in HTA for orphan drugs, to review existing models, their design characteristics, as well as to identify opportunities for further model improvement.

Methods: A systematic literature search was conducted in January 2018 using four databases: MEDLINE (Pubmed), EBSCO HOST, EMBASE, and Web of science to find publications related to use of MCDA in the rare disease field (keywords: MCDA/orphan drug/rare disease and synonyms). Identified MCDA models were analyzed, e.g., structure, criteria, scoring, and weighting methodology.

Results: Two hundred and eleven publications were identified, of which 29 were included after removal of duplicates. 9 authors developed own MCDA models, 7 of which based on literature reviews intended to identify the most important and relevant decision criteria in the model. In 13 publications (8 models) weights were assigned to criteria based on stakeholder input. The most commonly chosen criteria for creation of the MCDA models were: comparative effectiveness/efficacy, the need for intervention, and disease severity. Some models have overlapping criteria, especially in the treatment cost and effectiveness areas.

Conclusions: A range of MCDA models for HTA have been developed, each with a slightly different approach, focus, and complexity, including several that specifically target rare diseases and orphan drug appraisal. Models have slowly progressed over the years based on pilots, stakeholder input, sharing experiences and scientific publications. However, full consensus on model structure, criteria selection and weighting is still lacking. A simplification of the MCDA model approach may increase its acceptance. A multi-stakeholder discussion on fundamental design and implementation strategies for MCDA models would be beneficial to this end.
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INTRODUCTION

Health Technology Assessment of Orphan Drugs

There is an ongoing debate if conventional health technology assessment (HTA) methods are still appropriate for orphan medicinal products (OMPs) and other highly specialized, innovative, expensive treatments (1–4). The one-size-fits-all approach of traditional cost-effectiveness analysis (expressed as cost per quality-adjusted life-year) no longer seems suitable for many new innovative interventions, leading to difficulties in the reimbursement process and delay in patient access to potentially valuable treatments. Two main characteristics of rare disease populations lead to structural methodological problems: 1. the rarity of these diseases which creates hurdles in setting up randomized clinical trials with enough statistical power to discern an overall treatment effect, and 2. disease heterogeneity, which causes problems with defining suitable endpoints and the generation of clinically relevant, quantifiable and reproducible treatment outcomes (5–7). The fact that the costs of these specialized interventions are often much higher than treatments for common diseases, makes difficulties during reimbursement assessment nearly inevitable. Drug manufacturers try to justify the high prices by the costly research and development path for these drugs and the small patient populations on which they try to generate a return of investment. Societies universally share the intention to effectively treat patients with a high medical need but at what cost? Healthcare budgets are limited, which is why HTA is used to assess the worth of various medical interventions and make coverage decisions.

Direct treatment costs and effectiveness are the main (and often only) criteria that are taken into account, as well as the impact on the healthcare budget (7). The effect of treatment interventions on the quality of life and indirect costs, such as patients' and/or caregivers' loss of productivity, are often not included (8–10). These factors are especially relevant for rare diseases, where effects beyond the direct treatment effect and indirect costs can be of relatively high importance (11) and this can lead to an unfair view of the actual cost-effectiveness of orphan drugs (ODs). Medical costs other than drug costs are often high for rare disorders, which usually start at an early age and require life-long special care, including many healthcare professional (HCP) visits, hospitalization and other treatments by specialists and caregivers (11, 12)1; (13). Although some factors that are relevant to rare diseases may be considered by HTA agencies, such as “unmet medical need” and “disease severity” (14), HTA bodies generally have their own set of rules, which are often not well defined. Some agencies have lower requirements for reimbursement of orphan drugs, e.g., France and Turkey do not require a full cost-effectiveness analysis and Germany uses lower evidence thresholds for OMP's in the AMNOG process. UK's NICE accepts higher incremental cost-effectiveness ratios (ICER) for orphan and ultra-orphan drugs (15– 17)2,3; (18)4. HTA and reimbursement decision-making processes frequently lack transparency and consistency, making it difficult for manufacturers, payers, patients, and society as a whole to discuss or justify reimbursement decisions or to compare HTA outcomes between countries and regions. MCDA could help in providing a structured, predictable, and transparent approach.

Multi-Criteria Decision Analysis (MCDA)

Multi-criteria decision analysis is a decision-making tool that can take into account multidimensional factors and enables comparison of medical technologies by combining individual criteria into one overall appraisal (19, 20). MCDA can facilitate complex decision-making processes and has been used in a range of industries since the 1960's e.g., in financial decision-making, geographical information systems, and environmental impact studies (21–23). Having realized the issues with the healthcare reimbursement decision-making process, several groups of scientists adapted the traditional MCDA model toward HTA. One such initiative is the EVIDEM framework (Evidence and Value: Impact on DEcision Making), created by Goetghebeur and Wagner et al. (24) in 2008, which aims to be an open-source toolkit for healthcare reimbursement decision-making and which is continuously updated and improved (10th edition in 2017)5. In 2016 a first adaptation of EVIDEM specifically tailored to orphan drugs was created, trying to capture effects beyond costs and treatment efficacy, such as impact on quality-of-life of both patient and caregivers, impact on indirect costs such as productivity loss, as well as societal criteria which are traditionally not considered by payers/health insurers (25). A similar initiative is the Transparent Value Framework (TVF) created by Hughes-Wilson, which was tested within the EU Mechanism of Coordinated Access to orphan medicinal products project (MoCA) in 2013 (26)6. The main recommendation of MoCA was to develop a coordinated mechanism between the 12 participating Member States and OMP developers to evaluate the value of OMPs. This process would be based on a so-called transparent value framework, to support the exchange of information enabling informed pricing and reimbursement decisions at Member State level. This can be considered a first attempt to implement multi-criteria analysis into reimbursement processes across the EU (26)6.

The MCDA approach has slowly gained traction with HTA agencies and elements are gradually being incorporated into HTA across Europe. In Hungary MCDA was introduced by a ministerial decree in 2010 for the evaluation of new hospital medical technologies (27). In the Italian region of Lombardy MCDA has been used since 2011 as a supportive HTA tool for diagnostic and medical devices, interventional procedures and medicinal products (incl. OMPs), called the VTS model (28). The current VTS model is based on EUNetHTA's Core HTA model (v3.0), with an incorporation of MCDA elements from the EVIDEM MCDA framework (v3.0) (29). This pioneering work of the Lombardy region is now being explored by other regions in Italy as well as at the national level (30).

MCDA is also starting to be utilized by researchers in the rare disease field, which has resulted in a list of scientific publications. Palaska published an overview of existing OMP MCDA models in 2014 (poster presentation) (31). The group of experts collaborating in the ORPH-VAL working group also listed some of the OMP MCDA models and created a set of principles which should be taken into consideration during OMP reimbursement processes (30). After conducting the literature review in January 2018 the authors came across a review article with a similar concept (32). However, the identified article included fewer studies and focused mostly on explaining the methodology of MCDA.

The Objective of the Study

The goal of this article is to provide an overview of the current state of knowledge and latest developments in the field of MCDA in HTA for orphan drugs, to review the existing models, their design characteristics, as well as to identify opportunities for further model improvement. Given the speed at which the orphan drug HTA field is changing, the authors believe a publication with the latest information on the use of MCDA models in orphan drugs is warranted (e.g., 10 new studies concerning this topic were published in 2017). Focus was laid on studies that discuss the design and practical implementation of MCDA, e.g., the identification of relevant model criteria and weights, scoring methods, assessment, and comparison of drugs through MCDA appraisal.

MATERIALS AND METHODS

A systematic literature search was conducted using four databases: MEDLINE (Pubmed), EBSCO HOST, EMBASE and Web of Science in January 2018. The search strategy was focused on the use of MCDA in HTA and reimbursement of orphan drugs and methodological aspects of the different models. As many reimbursement/HTA aspects can be expressed in various ways, a high-level search was conducted with only the keywords “MCDA,” “orphan drugs,” and “rare diseases” (and synonyms) to capture all possible relevant publications.

The following search strategy was applied in all four databases: [MCDA or (“multi-criteria-decision-analysis”) or (“multicriteria decision analysis”) or (“multi-criteria decision analysis”) or (“multi criteria decision analysis”) or (“multiple criteria decision analysis”) or (“multiple-criteria decision analysis”) or (“multiple-criteria-decision-analysis”) or (“multicriteria analysis”) or (“multi-criteria analysis”) or (“multi-criteria-analysis”) or (“multiple criteria analysis”) or (“multiple-criteria analysis”) or (“multiple-criteria-analysis”) or (“multi-criteria decision making”) or (“multi-criteria-decision-making”) or (“multi criteria decision making”) or (“multicriteria decision making”) or (“multiple-criteria decision making”) or (“multiple-criteria-decision-making”) or (“multiple criteria decision making”)] AND [(orphan drug*) OR “OD” OR “OMP” OR “ODs” OR (OMPs) OR (orphan medicinal product*) OR (rare disease*) OR (rare disorder*)].

No time limits were imposed in order to spot trends over time (if any). Only full-text articles and abstracts published by 1st January 2018 written in English were included. All steps of the literature review (identification, screening, eligibility, inclusion, and data extraction) were performed by 2 independent researchers.

Included in this review were original research publications addressing the following subjects within the area of MCDA for OMP/rare diseases: model creation and adjustment, identification and definition of model criteria, weight elicitation, model validation through MCDA OMP appraisal/testing, and articles on discussing the impact of MCDA application on decision making.

Publications that did not address MCDA and OMPs in-depth or as the main subject, as well as publications on the subject of MCDA outside the field of HTA and/or reimbursement for OMPs (e.g., MCDA in benefit-risk assessments or used in other medical conditions than rare diseases) were excluded.

Identification

The initial search resulted in 211 publications (from Pubmed n = 24; EBSCO HOST n = 98; EMBASE n = 55; web of science n = 34). No additional records were identified using other sources.

Screening

One hundred and four records remained after removing duplicates. They were individually screened by title and abstract. Fifty seven records were excluded as they were not relevant to orphan drugs/rare diseases and MCDA in reimbursement/HTA field (e.g., concerning the use of MCDA in benefit-risk assessment or other medical conditions than rare diseases). Forty seven records were screened by reading full-text articles, out of which 13 were excluded which did not have MCDA as the main subject or in case the publication had a more theoretical nature (not research-based) or contained only limited information on MCDA.

Eligibility

Thirty four publications were included in qualitative synthesis. The authors decided to remove an additional 5 abstracts which had overlapping results and outcomes with identified full-text articles.

Inclusion

Twenty nine publications were included in the systematic review, i.e., articles concerning MCDA in the field of reimbursement/HTA processes of rare diseases and orphan drugs: 13 full-text articles and 16 posters. Sixteen publications dealt with the creation and testing of MCDA models and 6 publications were of a more general nature describing MCDA principles (Figure 1). Data such as: title, author(s), year of publication, type of publication, goal of the article, methodology, involved stakeholders, methods used for criteria weighting, and scoring, a short description of results and information whether the model was tested/validated with a drug evaluation was extracted from the identified publications.
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FIGURE 1. Systematic review flow (PRISMA).



The systematic literature review was conducted and described in accordance with the PRISMA statement.

RESULTS

Study Characteristics

Of the 29 publications (8, 33–51), 18 were published in 2016 and onwards (the oldest being from 2011), which reflects the “novelty” of MCDA in OMP healthcare decision-making. All publications described the use of MCDA for assessment of OMPs in Europe, specifically in 10 European countries: Bulgaria, France, Germany, Italy, the Netherlands, Poland, Russia, Spain, Ukraine and the United Kingdom. Two publications discussed MCDA application in multiple European countries [ Sussex et al. (37) and Wagner et al. (43)].

Sixteen publications focused mostly on defining the most appropriate model criteria [ Wagner et al. (25) and Wagner et al. (43)], Hughes-Wilson et al. (33), Kolasa et al. (34), Iskrov et al. (35), Trip et al. (36), Sussex et al. (37), Schey et al. (42), Fedyaeva et al. (38), Paulden et al. (8), Palaska and Hutchings (31), and Piniazkho et al. (40)] but in 5 it did not lead to the creation of a defined MCDA model [ Schlander et al. (52), Zhang et al. (53), Nemeth and Piniazhko (54), Korchagina et al. (55), and Hutching et al. (56)].

In 8 studies weights were assigned to criteria based on stakeholder input [ Trip et al. (36), Sussex et al. (37), Gilabert-Perramon et al. (44), Garau et al. (45), Iskrov et al. (35), Fedyeva et al., Wagner et al. (43) Piniazkho et al. (40), and Piniazkho and Nemeth (41)] and in one publication weights were allocated by the authors [ Wagner et al. (25)]. Two articles provided suggestions for MCDA score definition and calculation [ Kolasa et al. (34) and Hughes-Wilson et al. (33)].

Trip et al. (36), Kolasa et al. (34), Schey et al. (42), Iskrov et al. (35), Paulden et al. (8), Sussex et al. (37), Wagner et al. (25), and Piniazkho et al. (40) developed their own MCDA models, primarily based on literature reviews that were intended to identify the most important and relevant decision criteria for the model. Hughes-Wilson (33), Fedyaeva et al. (38, 39), and Krysanova et al. (49) also built MCDA models, but information on the criteria definition and selection process is lacking. Wagner et al. (25) tailored the existing EVIDEM MCDA framework to orphan drugs, by adding sub-criteria specific for rare diseases into the model and by adjusting scoring scales.

 Trip et al. (36), Iskrov et al. (35), Kolasa et al. (34), Sussex et al. (37), Schey et al. (46), Piniazkho et al. (40), Wagner et al (43), Schey et al. (46), Tony et al. (47), Badia et al. (50), Garau et al. (45), Jimenez et al. (48), Fedyaeva et al. and Krysanova et al. (49) performed a test of the MCDA model for orphan drug evaluation in their research. Hughes-Wilson et al. did not provide any information on testing the Transparent Value Framework MCDA model in the identified publication, however, the model was later tested within the EU MoCA project6. For more details refer to Table 1.


Table 1. The description of studies identified via literature review.
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The EVIDEM Framework

The EVIDEM framework was the most researched model in the identified publications: its applicability was assessed by: Jimenez et al. (48) in Spain (v 4.0), by Garau et al. (45) in Italy (v3.0), by Gilabert-Perramon et al. (44) in Catalonia (v3.0) and by Badia et al. (50), Tony et al. (47, 58) and Wagner et al. (43) in Italy, Spain and France (v2.4), respectively. In addition, Gilabert-Perramon et al. (44) compared the EVIDEM framework to the current HTA system in place in Catalonia (PASFTAC). The MCDA model created by Hughes-Wilson et al. (33) was tested by Schey et al. (46) and within the EU MoCA project.

Seven authors tried to identify criteria that should be taken into consideration during reimbursement and HTA processes of orphan drugs. Two of them [ Gutierrez et al. (51), Annemans et al. (30)] emphasized the principles of MCDA development specific for orphan drug HTA in their articles. The rest were posters (52–56) without sufficient information to include them in this publication. Neither Gutierrez et al. (51) nor the authors of the ORPH-VAL group created a MCDA model, however, they selected and defined the main guiding principles for an OMP MCDA model that could be implemented in the EU. For the definition of the principles, Gutierrez et al. (51) took the perspective of a manufacturer of orphan drugs, whereas the ORPH-VAL group used a multi-stakeholder approach. Gutierrez et al. (51) defined a list of 10 principles that could help improve consistency, effectiveness and sustainability of orphan drug HTA models (no specific model was taken). Because the authors used the perspective of an OMP manufacturer, several principles were different from the other publications, e.g., the principle not to perform EMA's assessment of therapeutic benefit again during HTA on the national level. Goetghebeur et al. (57) conducted a questionnaire (based on EVIDEM) among health authority representatives from 8 countries to collect feedback on the mandates and values of HTA agencies, to examine ethical underpinnings of the HTA values and to explore trade-offs.

Detailed information on the identified studies can be found in Table 1 (57).

Weighting

In 13 publications (using 8 different models) the authors assigned weights to the individual criteria in their models, based on stakeholder interviews via questionnaires or in workshops but also based on the authors' own insights. The most commonly used methods for weighting and scoring in the reviewed publications were: simple additive weighting (five-point scale) and hierarchical point allocation. Three criteria were consistently rated as the most important (i.e., having highest weight scores): disease severity/burden ( Iskrov et al. (35), Wagner et al. (43), Gilabert-Perramon et al. (44), and Sussex et al. (37)], effectiveness/comparative effectiveness/therapeutic effect [ Iskrov et al. (35), Wagner et al. (24, 25, 43), Gilabert-Perramon et al. (44), and Sussex et al. (37)] and “unmet medical need” (i.e., lack of alternative treatments) [ Gilabert-Perramon et al. (44) and Sussex et al. (37)]. Other criteria that were rated high were quality/strength of evidence (of efficacy) ( Gilabert-Perramon et al. (44), Wagner et al. (24, 25, 43), and Iskrov et al. (35)] and the safety/tolerability of the treatment [ Gilabert-Perramon et al. (44) and Wagner et al. (43)].

The Comparison of Criteria Used in MCDA Models

The most commonly chosen criteria for the creation of the MCDA models were:

• Comparative effectiveness/efficacy [8 models, 13 publications: Gilabert-Perramon et al. (44) and Wagner et al. (25, 43), Garau et al. (45), Iskrov et al. (35), Schey et al. (46), Kolasa et al. (34), Sussex et al. (37), Hughes-Wilson et al. (33), Trip et al. (36), Annemans et al. (30), Piniazkho et al. (40), and Piniazkho and Nemeth (41)] while a standard cost-effectiveness analysis was used in 3 ( Trip et al. (36), Iskrov et al. (35), and Kolasa et al. (34)].

• Unmet need/availability of therapeutic alternatives [7 models, 11 publications: Gilabert-Perramon et al. (44), Wagner et al. (25, 43), Garau et al. (45), Iskrov et al. (35), Schey et al. (46), Kolasa et al. (34), Sussex et al. (37), Hughes-Wilson et al. (33), Trip et al. (36), and Annemans et al. (30)].

• Disease severity [7 models, 11 publications: Gilabert-Perramon et al. (44), Wagner et al.(25, 43), Garau et al. (45), Trip et al. (36), Iskrov et al. (35), Schey et al. (46), Kolasa et al. (34), Sussex et al. (37), Hughes-Wilson et al. (33), and Annemans et al. (30)].

• Comparative safety/tolerability [7 models, 11 publications: Gilabert-Perramon et al. (44), Wagner et al. (25, 43), Garau et al. (45), Trip et al. (36), Iskrov et al. (35), Kolasa et al. (34), Sussex et al. (37), Annemans at al. (30), Piniazkho et al. (40), and Piniazkho and Nemeth (41)].

• Size of affected population [3 models, 8 publications: Gilabert-Perramon et al. (44), Wagner et al. (25, 43), Garau et al. (45), Schey et al. (46), Kolasa et al. (34), Hughes-Wilson et al. (33), and Annemans et al. (30).

• Quality of evidence [6 models, 9 publications: Gilabert-Perramon et al. (44), Wagner et al. (25, 43), Garau et al. (45), Trip et al. (36), Iskrov et al. (35), Kolasa et al. (34), Sussex et al. (37), and Annemans et al. (30)].

Just as in Gutierrez' publications, several articles considered criteria that are relevant for OMP manufacturers: 3 publications (2 models) included the complexity of the manufacturing process [ Schey et al. (46), Hughes-Wilson et al. (33), and Kolasa et al. (34)] and in 6 (4 models) the “level of research undertaken/innovativeness” was defined as a criterion [ Schey et al. (46), Kolasa et al. (34), Sussex et al. (37), Hughes-Wilson et al. (33), Piniazkho et al. (40), and Piniazkho and Nemeth (41)].

A detailed list of all criteria included into the respective MCDA models is presented in Table 2.


Table 2. A list of criteria used in MCDA models. The EVIDEM model structure was used to compare criteria between models.
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DISCUSSION

Limitations of the Study

One of the limitations of this review is its focus on publications specifically related to MCDA for orphan drugs, as this could have led to omission of publications with relevant and valuable content for this topic. A full review of MCDA in broader healthcare decision-making processes (e.g., for drugs for common diseases, medical devices or in hospital purchasing processes), in medical benefit-risk assessments or even the use of MCDA in other industries could be beneficial to get a complete picture of the methodology, its advantages and drawbacks. This could also give valuable insights on practical hurdles that exist for implementation of MCDA into decision-making processes, as well as relevant experiences and best practices.

The literature search strategy was designed to be broad with only 3 keywords, albeit designed to capture all possible variants of these keywords. A potential methodological shortcoming is that not all relevant publications may have been found due to articles missing the specific keyword of “rare disease” and/or “orphan drug,” e.g., research articles dealing with MCDA in a specific rare disease.

A systematic review format was used, no qualitative assessment was done of the different MCDA models, i.e., using a rating scale. Studies differ in design and scope and many models have both strengths and weaknesses. A valid comparison would require well-defined and objective metrics and valuation. Instead, the main focus has been laid on an assessment of the different criteria used in the MCDA models, general model structures, and possibilities for optimization of an MCDA model that is suitable, predictable and straightforward to use in practice. A more detailed analysis of model criteria and design considerations is given below.

Commentary on the Most Frequently Used Criteria

Evaluation of Model Criteria—General Commentary

Recently, a number of authors have expressed critical views on the current MCDA frameworks and pointed out several flaws and drawbacks of the used design and scoring methodology, as well as proposing new models or alterations to correct these faults (8, 59, 60). These critiques and the fact that new MCDA models or improvements to existing ones are continuously being developed, shows that the MCDA approach in healthcare has not yet reached maturity or general consensus. This could (partly) explain the slow or partial uptake by national HTA bodies in the EU. It is expected that any advancement in orphan drug MCDA will follow improvement and implementation of MCDA methodology in the broader healthcare setting. Incorporating orphan drug and rare disease-related factors into the current MCDA developments and discussions would be beneficial to prevent unnecessary model corrections for orphan drugs later on.

Simplicity and Overlapping Criteria

While it may seem methodologically or ethically desirable to include as many rare-disease specific components as possible into the MCDA model for orphan drugs, careful attention must be paid to criteria selection and weighting, to ensure meaningfulness, appropriate representation and to prevent overweighting and double-counting. This is also underlined by the ISPOR MCDA guideline, which specifies that criteria should be complete, non-redundant, non-overlapping and independent of preferences, as well as being unambiguous, comprehensive, direct, operational, and understandable (59).

Some identified MCDA models include the aspect of treatment effectiveness or cost-related aspects expressed in various manners, e.g., Iskrov et al. (35) uses the criteria “clinical effectiveness,” “health-benefits,” and “cost-effectiveness” (which includes an “effectiveness” component), which can amplify the outcome into a specific direction when items related to effectiveness are counted twice or more. Trip's model contains drug effectiveness, cost-effectiveness and budget impact, as well as annual costs of the drug per patient, with overlap and therefore possible overweighting of costs and/or effectiveness in the scoring. Similarly, Kolasa et al. (34) took into account in their MCDA model the level of scientific evidence for “clinical efficiency” (level of uncertainty) and cost-effectiveness and budget impact, with clear overlap.

Criterion—Benefits (EVIDEM, Annemans)

Benefits is a broad “bucket” criterion that can contain a range of clinical advantages such as treatment convenience (as used in Annemans' model) and other contributions to patient care that can be relevant for disease management. The Benefits criterion can capture effects brought on by enhanced pharmaceutical formulations (e.g., improved patient-friendliness), less burdensome dosing schedules or other impact on treatment burden (e.g., fewer hospital visits needed), which can be relevant for certain rare disease treatments. The authors recommend a structured approach to the Benefits criterion with pre-specified sub-criteria. Including a field that captures “treatment compliance” would be beneficial, as this is an important factor for treatment success, and especially for costly orphan drugs the financial impact of non-compliance could be large. None of the identified models included compliance/adherence as a criterion.

Wagner et al's. (24, 25, 43) EVIDEM model contains the “Type of benefit” domain, which is used to quantify the “impact” of the preventive/therapeutic benefit for patients, e.g., a cure versus symptom relief. As discussed above, it can be argued that this field overlaps with the EVIDEM “Outcomes of intervention” domain that includes clinical effectiveness and safety. A similar situation exists for Patient-perceived health/PROs” (EVIDEM, Annemans) as this is a patient-reported measure of effectiveness that is additive and possibly overlapping. Models including PROs as a separate criterion should aim to prevent overweighting of clinical efficacy and other treatment benefits through PRO scores.

Criterion—Disease Population Size (EVIDEM, Hughes-Wilson, Kolasa, Annemans)

While it is understood that rare diseases should be treated fairly and need a special approach, it is difficult to directly translate (a small) “population size” into a factor that is relevant to the value of a treatment and thus the MCDA outcome. Should the largest affected population receive priority treatment, which is a utilitarian view, or does the rarity of a disease justify a “compassionate” application of healthcare and therefore a higher priority above common diseases? This immediately complicates scoring and weighting: is less more or is more more?

The disease prevalence threshold in the EU for an orphan drug designation is well-defined at ≤ 5 per 10.000. Since it is expected that OMPs will most likely be compared directly with other similar (orphan) drugs, the relevance of population size on the MCDA outcome is limited. E.g. does a prevalence of 3 per 10.000 make a difference for the MCDA score over 2 per 10.000, even though it represents a 50% population size increase? Gilabert-Perramon et al. (44) also found that size of the population had the lowest relevance for decision-making (37).

Additionally, if the total budget impact of the treatment is included as a cost component in MCDA, it could be argued that the impact of “rarity” is amplified, e.g., possibly receiving a high score on “rarity” and a high score on “budget impact” (low budget impact, depending on a price of the product). While this can be the aim of a model, it should be considered during design/weighting and clearly expressed to assessors during scoring.

Since population size as such is difficult to score and might not have a relevant impact on the MCDA outcome anyway (especially when comparing orphan drugs), one can argue to not include this criterion, as Iskrov et al. (35), Sussex et al. (37), and Trip et al. (36) have done in their models. However, the authors consider that “Disease population size” could be a valuable factor in the model for certain stakeholders, as it could represent a direct incentive for manufacturers to develop drugs and other treatments for otherwise non-economical disease populations, which would otherwise be lacking.

Criterion—Population Priorities (EVIDEM, Iskrov and Annemans)

The argumentation for whether rare diseases should be treated differently by the population as a whole is essentially the same as described for “Disease Population Size.” It is difficult to generate an objective, meaningful value-score out of population priorities, and it should be considered that “Unmet need” or “Disease Severity” could also cover the “Population priority” aspect.

Criterion—Unmet Need (EVIDEM, Trip, Iskrov, Hughes-Wilson, Kolasa, Sussex, Fedyaeva, Annemans)

“Unmet (medical) need” is expressed differently in the various models, such as Availability of treatment (alternatives)/Unmet medical need or “Uniqueness of indication”, e.g., no strict definition exists. Unmet need can incorporate several defining criteria: patient population size, disease severity and lack of effective and/or approved treatments, which should be clearly defined, again to prevent overlap. Orphan drugs, by definition, target a disease population that has no effective and approved treatment; this is a requirement from regulatory agencies as EMA and FDA to be granted an orphan designation (exception: when a drug shows “significant benefit” over an existing orphan drug). In some cases, food products or nutritional supplements can be used to manage or alleviate symptoms of the disease (e.g., genistein for Sanfilippo syndrome) or food for special medical purposes (e.g., elimination diets) and OTC medication (e.g., pain killers). As food products, supplements and OTC products are usually out of scope of healthcare coverage and don't have established efficacy and safety profiles (i.e., frequent off-label use), one can argue to not take these products into consideration when assessing the unmet medical need for OMPs.

Criterion—Comparative Effectiveness and Safety (EVIDEM)

Including the criterion “Comparative Effectiveness” in MCDA for orphan drugs can be questioned, as per definition there is no approved treatment available in orphan indications, and direct comparisons will rarely happen. Any (indirect) comparator would likely include off-label drugs (often older, generic drugs) and other non-approved treatments, which could limit the validity of such a comparison. It can be argued that the effectiveness or overall “value” of OMPs can be compared with drugs for similar orphan indications or drugs for indications with similar defining properties (e.g., disease type, patient population size). The same goes for comparative safety. Moreover, the efficacy and safety of the drug (and a benefit-risk outcome) have already been established during the marketing authorization application, and in case of an acceptable outcome, an approval (or conditional approval) would be granted. When assessing the efficacy/safety during MCDA one should take the scientific assessments of regulatory agencies into consideration, as clearly contradictory outcomes would be debatable.

Criterion—Quality of Evidence (EVIDEM, Trip, Kolasa, Annemans, Garau, Paulden)

Generation of robust clinical evidence, endpoint validation and assessing clinical outcomes are inherently problematic in small population groups, which reduces the suitability of “Quality of Evidence” criterion in MCDA assessments for OMPs. Disease severity and progressive disease limits the use of placebo-controlled trials in many rare diseases and data sets will generally be small. Evidence quality by itself would not lead to meaningful differentiation between many (ultra) orphan drugs and could automatically disqualify many orphan drugs if they were to be directly compared to drugs for common diseases with a perceived “adequate” evidence quality. The authors think that a proper approach would be pragmatic and aim for certain flexibility, i.e., to allow for evidential uncertainty when this cannot be reasonably avoided, within pre-defined limits. Regulatory agencies are willing to accept a reduced burden of evidence in certain situations (i.e., for orphan drugs), but often under specific conditions that oblige manufacturers to generate additional evidence on efficacy, safety and practical use (post-approval). Accordingly, payers could approach HTA and reimbursement in case of evidential uncertainty in a similar fashion, i.e., allow early but “conditional reimbursement” for certain promising treatments, with the requirement to generate real-world evidence and perform an updated pharmacoeconomic assessment periodically. An example of a country where conditional reimbursement was used is the Netherlands, but due to the limited number and low quality of applications it has been replaced by a more general subsidy program focused on small and medium-sized enterprises (47).

 Garau et al. (45) and Paulden et al. (8) have proposed to include Quality of Evidence as a “multiplier” (or weight) to the effectiveness/outcomes scores, e.g., diminish the effectiveness by a “Quality factor” depending on the certainty of the evidence. While this is an elegant solution, it would create a twice-weighting process for each of the treatment outcomes (e.g., preference weights to the fields and quality of evidence weights to the field scores), and thus complicate the model and interpretation of scores.

Criterion—Innovativeness and Incentives for Manufacturers (Hughes-Wilson, Kolasa, Annemans, Piniazkho)

A major hurdle for orphan drug developers is generating a return on investment, due to the small patient population that will use the final product. However, most HTA models take a societal perspective or a payer-centric view and do not put emphasis on factors that are important for developers of orphan drugs. In contrast, the EU regulatory framework specifically incentivizes orphan drug development by providing a range of regulatory and commercial benefits for OMP manufacturers. To align EU HTA processes with these incentives, MCDA criteria would be needed that represent a similar benefit/valuation for manufacturers of orphan drugs. Several authors have tried to capture “innovation” as a factor, e.g., Gutierrez et al. (51) provided a review of MCDA principles from the manufacturer's perspective and stated that “innovativeness” should be represented in models; Sussex et al. (37) defined the criterion “Treatment innovation: scientific advanced contribution to patient outcome”; Hughes-Wilson et al. (33) included “Level of research” and Annemans et al. (30) considered innovation as one of the key principles to improve consistency of orphan drug pricing and reimbursement assessment.

 Kolasa et al. (34) presented a detailed scoring proposal for measuring manufacturing complexity via the cost of biotech processes, complexity of drug synthesis based on the number of “chemical transformations” and the necessity to use “separation techniques” for chemical intermediates. To measure “Advancement of technology”, Kolasa et al. (34) made a distinction between Advanced therapy medicinal products (ATMPs), complex drugs, small molecules (with at least one chiral center) and simple chemical entities. While the intent is appreciated, the described methodology to measure innovation has several drawbacks. Firstly, Kolasa et al's. (34) focus lies primarily on rewarding the investment in the manufacturing process, while the bulk of innovation and development costs would typically be related to the clinical trial program. Even for a new indication of a “simple” and well-known molecule, at least a Phase II or Phase III trial program is needed to generate data on safety and effectiveness. Trial costs are relatively high for orphan drugs since trials often need to be run globally over many centers to recruit sufficient numbers of eligible rare disease patients. A lack of clinical (development) guidelines, regulatory precedence, clinical experience, and expertise complicate orphan clinical programs further. Secondly, the authors believe that the chemical properties of the active ingredient do not necessarily represent the level of innovation, treatment success or research and development (R&D) investment. The exact monetary investments and pricing components by manufacturers are difficult to establish and verify externally, especially on the product level: project R&D costs often include broad overhead costs and company-wide write-offs. Alternatively, the authors propose to include the following two, more objectively quantifiable criteria to reward innovation: “Novelty of the active pharmaceutical ingredient” (e.g., defined as first in-class product, second in-class, or existing active ingredient) and “Novelty of the disease indication” (new target population or a subgroup of an existing target population, e.g., a disease subpopulation with certain mutations/biomarkers). One way to measure these would be through the ATC-code of the compound and ICD disease classification. If not considered elsewhere, innovation steps regarding pharmaceutical form improvements could also be considered here, e.g., those that result in increased ease of administration/dosing, but over-rewarding relatively simple R&D investments should be avoided. Together with Population size, these criteria would represent a clear incentive for drug developers.

The type of trial that has been performed (i.e., randomized controlled trial (RCT), open-label trial, use of historical control arms) also represents a type of innovativeness and R&D investment. However, trial design would typically be already taken into account through the Quality of Evidence criterion or weight-factor (where a double-blind RCT represents the golden standard), so double-counting would need to be carefully avoided if this were to be considered.

Economic Consequences of Intervention

Separating Cost-Components From the Value-Components of the Intervention

A possible methodological flaw in several MCDA models is the incorporation of both costs and value (benefits) into one aggregated MCDA end-score, i.e., one additive score containing disease characteristics, treatment outcomes and cost-related criteria. Using such an aggregate score creates difficulties in assessing and interpreting the final MCDA outcome and complicates comparison of technologies. Since economic consequences are highly dependent on the local healthcare system and economic factors (e.g., GDP/healthcare budget/reimbursement structure/availability of care), separating criteria that define the “Value of the intervention” from those defining “Economic consequences” (e.g., costs) would allow for generating more objective, meaningful and understandable MCDA scores. Having a distinct “Value-Score” and “Cost-Score” of the treatment could simplify models, ease interpretation and create the flexibility to easily transfer outcomes to the national HTA level (transferability). For example, a treatment's value-score (for use in HTA) could be assessed centrally by the EMA or any other appointed scientific/regulatory and be transferred to the national HTA body for use in MCDA or other methods. The selection and definition of cost-related factors for HTA and the actual cost-calculation is performed nationally, where the cost- and value-scores can be weighed for decision-making on local healthcare coverage. Such an approach would also be aligned with the EU proposal for a new HTA Regulation (16) which describes a centralized “joint clinical assessment” (JCA). A JCA at the European level enables sharing of HTA workload between member states, similar to regulatory assessments in the EMA Centralized Procedure. Especially for orphan drugs, a centralized clinical (value) assessment by highly skilled medical and OMP HTA experts could improve the quality and speed of national health technology assessments. Objectively established value-scores could also be used for relatively quick and easy value-comparison of treatments, without bringing in cost-factors. Paulden et al. (8) used a similar approach in their model design.

Type of Economic Analysis

How to balance value vs. costs in healthcare budgets is one of the key considerations made by several researchers, especially whether the economic assessment should be based on opportunity-cost analysis or more traditional cost-effectiveness analysis. In situations where budgets are finite, as in healthcare systems, opportunity-cost analysis allows for the evaluation of resources that cannot be spent due to expenditure elsewhere, which stimulates the “replacement” of older interventions by newer ones with a lower opportunity cost. The opportunity cost approach plays a central role in Paulden et al's. (8) decision framework, in which the “Net Value” is the total treatment valuation minus opportunity cost (vs. relevant comparators). The Lombardian VTS framework also explicitly promotes a mandatory “delisting” of older, obsolete technologies via an opportunity-cost approach (28).

Other Methodology Considerations

Multiple mathematical and statistical methods can be used for scoring, weighting, analyzing and comparing alternatives in MCDA models. The theoretical basis for the models is rarely discussed in most of the reviewed studies. An ISPOR task force has issued 2 publications on best practices in MCDA to guide model developers in 2016 (19, 61). However, since most MCDA models are older than 2016 they are not following these guidelines yet, e.g., regarding non-overlapping criteria. Broekhuizen et al. (62) identified the 5 most common approaches for dealing with uncertainty in MCDA models (such as fuzzy set theory), but these are not discussed by any of the model creators (62). A study on the practical applicability of MCDA in Canada found that the quantification of evidence and interpretation of the aggregate MCDA score was “challenging” and that comparing/ranking interventions would require a better grasp of the underlying methodology (63). Gandjour (60) commented on the EVIDEM framework and expressed that the model in its current state is an “intermediate” solution and several improvements should be made, including an independent ethical justification and stronger theoretical foundation, especially for the use of individual preferences (60).

A recent EU survey (63) shows that a wide range of factors are taken into account by HTA agencies, e.g., 63% include social aspects such as “burden on care-givers.” A certain flexibility in data quality requirements is visible, as 80% of agencies are reported to accept prospective, non-randomized studies or other kinds of observational studies, traditionally viewed as being of lower quality. Similarly, 90% can accept surrogate endpoints for effectiveness or safety and around 80% acknowledge PROs, Health-Related Quality of Life measures and indirect comparisons if head-to-head comparator trials are lacking. Furthermore, 71% of agencies accept composite endpoints and network meta-analysis while 96% acknowledge subgroup analyses (63). These findings show that many HTA agencies assess non-traditional factors, which could serve as a basis for introducing MCDA into healthcare HTA.

CONCLUSIONS

Over the last 10 years a range of MCDA models for HTA have been created, each with a slightly different approach, focus and complexity, including several models that specifically target rare diseases and orphan drugs. These models have slowly progressed based on pilots, stakeholder input, sharing experiences and scientific publications. However, full consensus on model structure, criteria selection, and weighting is still lacking. As shown in this and other publications, a more fundamental discussion on the methodological and mathematical design aspects of MCDA models is ongoing and needed. Initiatives such as the EVIDEM framework and the MoCA project help to create momentum and standardization, but have not led to any significant EU-wide implementation. This shows that apparently hurdles still need to be overcome and model improvements are necessary. The planned EU HTA regulation could have some positive spill-over effects to stimulate the development and harmonization of MCDA in HTA. Given the differences in national healthcare and reimbursement systems, as well as local variations in economy and rare disease policies, HTA models that are flexible and adaptable would be required. MCDA can capture factors beyond standard cost-effectiveness analysis and offer a range of possibilities that would be suitable for rare disease HTA.

The authors have attempted to highlight some of the problems that exist with the design of current MCDA models, with a review of commonly used model criteria and how to generate more clear and meaningful results with them. As it stands, models are often unclear and results difficult to interpret, which warrants a simplification of current designs with fewer and well-defined domains and with less overlap between criteria. A strict separation of value from costs in MCDA models would be increase the flexibility, clarity of the model, and transferability of the results, which could aid implementation. Further research, model improvement and validation, practical application and multi-stakeholder discussion are necessary to bring about consensus and to fulfill the potential that MCDA promises in healthcare HTA.
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List of criteria

Disease burden

Unmet needs.

Disease severity

Size of affected
population
Comparative
effectiveness

Comparative
safety/tolerability

Comparative
patient-perceived
health/patient-
reported

outcomes

Type of preventive
benefit

Type of therapeutic
benefit

Costs

Comparative cost
consequences -
cost of intervention
Comparative cost
consequences -
other medical costs
Comparative cost
consequences -
non-medical costs

Knowledge about
intervention

Quality of evidence

Expert
consensus/clinical
practice guidelines
Population
priorities (Rare
ases vs Other
priorities)

Innovativeness

Manufacturing
complexity
Other

EVIDEM framework
model
[Gilabert-Perramon et al.
(44), Garau et al.(45),
Wagner et al. (24, 25, 43),
Badia et al. (50), Tony
etal. (47), and Jimenez
etal. (48]

Disease burden

Unmet needs

Disease severtty

Size of affected population

Comparative effectiveness.

Comparative
safety/tolerabilty

Comparative
patient-perceived
healthpatient-reported
outcomes

Type of preventive benefit

Type of therapeutic benefit

Comparative cost
‘consequences - cost of
intervention
Comparative cost
consequences - other
medical costs
Comparative cost
consequences -
non-medical costs

Knowledge about
intervention

Quality of evidence

Expert consensus/clinical
practice guidelines

Population priorities (Rare:
diseases vs Other priorities)

Contextual Normative
criteria: Mandate and
scope of healthcare
system, population
priorities and access,
Common goal and specific
interests, Environmental
impact, Feasibility
contextual criteria:
Opportunity costs and
affordibitty, System
‘capacity and appropriate
use of intervention,
Politicalhistorical/cultural
context

Monika
Wagrer et al
(2015)

EVIDEM+
Contextual
ciiteria +
Sub-criteria
(mpact on
lte-expectancy,
Impact on
morbidty,
Impacton
patient QoL,
Impact on
caregiver QoL
Other medical
coststo
healthcare
system, Medical
costs o patient,
Patient/caregiver
productity,
Costs to wider
social care
system,
Non-medical
costs to patients

Trip et al. (36)

Burden of iiness
without
treatment

Availabilty of
other treatments.

Life-threating
nature of the
disease

Effectiveness of
drug

Side effects and
safety of the
drug

Cost-
effectiveness
and Budget
Impact

Annual costs of
the drug per
patient

Qualty of
evidence

Iskrov et al.
(35)

Disease burden

Atternative

Disease severity

Glnical
effectiveness

Safety

Health benefits

Cost-
effectiveness
and Budget
Impact

Strength of
evidence

Vulnerable
groups

Life saving

Hughes-Wilson
model;
[Hughes-Wilson
etal. (33), Schey
etal. (46)]

Available treatment
alternatives/Unmet
medical neec/Use
in unique indication
ornot

Disease
severity/Level of
impacton
condition/disease
‘modification

Rarity

Level of uncertainty
of effectiveness

Folow up
meastres.
(additional benefits
and associated
costs)

Characteristios
without direct cost
impact

Level of research
undertaken

Manufacturing
complexity

Kolasa etal.

(34)

Therapeutics
atterative
(unmet medical
need)and
indication
uniqueness

Disease severty

Disease rarity

Scientific
evidence for
clinical efficiency
(evel of
uncertainty)

Benefit from use
of medicine.
(safety and
adverse effects)

Cost-
effectiveness
and Budget
Impact

Scientific
evidence for
ciinical effciency
(evel of
uncertainty)

Manufacturing
complexity

Sussex etal.
®7)

Availabilty of
effective
treatment
options

Disease survival
prognosis with
current standard
of care and
disease
morbidity and
patient clinical
disabilty with
current standard
of care and
Social impact of
disease on
patients’ and
carers' daily
lives with
current standard
of care and

Evidence of
treatment
ciinical effcacy
and patient
ciinical outcome

Treatment safety

Evidence of
treatment
clinical efficacy
and patient
clinical outcome

Treatment
innovation:
scientific
advance +
contribution to
patient outcome

Social Impact of
treatment on
patients’ and
carers’ daily
lives

Fedyaeva etal. Annemans
(38, 39), Schey etal.

etal. (42, 46)

No fullst of
criteria

ORPH-VAL
group

Patient
economic
burden,
Healthcare
system
resources and
budget,
Healthcare
system
organization,
Family/carer
health-related
Qol,
Family/carer
economic
burden, Societal
economic
burden

Existing
treatment
options

SurvivallLite
expectancy and
Morbidity,
Patient
experience and
health relatedt
QoL (related to
disease
characteristics)

Rarity

SurvivallLite
expectancy and
Morbidity,
Family/carer
health related
QoL (refated to
effectiveness of
treatment)

Side effects

Patient
experience and
health related
QoL

Treatment
convenience

Budget impact

Patient
economic
burden
Healthcare
system
resources and
budget and
Healthcare
system
organization
and Societal
economic
burden

Qualty of
evidence and
Uncertainty
around value
parameters

Societal
preferences

Sustainabiity of
innovation in
rare disease

Gutierrez etal. (51)

Nolistof criteria but general
principles (1): National picing
and reimbursement processes
should acknowledge the EMA's
assessment of therapeutic
benefit (2): National Authorities
should incorporate rare disease
expertise within their local
assessment processes (3): OMP
assessment should considerall
relevant elements of value (4):
Value assessment methods for
OMPs should incorporate
multple criteria (): Value
mechanisms shoukd be flexibie to
‘accommodate evidential
uncertainty at ime of OMP
approval (6 Adequate funding
should be provided to ensure
optimal patient access to OMPs
and to incentivise rescarch (7):
OMP reimbursement decisions
should be determined by
benchmarking value and price
against treatments with similar
characterstios (8 If sed, ICER
thresholds should be modulated
o reflect the specifcties of rare
diseases and OMPs (9): National
authoriies should develop
adaptive and efficient processes
to optimize use of real world data
collected before and after value
assessment (10): Rational and
evidence-based funding
mechanisms should be
developed to guarantes
long-term sustainabilty

Piniazkho
etal. (40)

Burden of
disease

‘Therapeutic
effect

Safety

Cost of
treatment

Innovation level
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Type of Title References  Goal of tho article  Methodology Stakeholders ~ Methods usedfor  Scoring methods  Results.

publication weighting criteria

Fulltet articke  Can the EVIDEM Wagneretal.  Analysisand futher  Ideniification o specific issues Authorsofthe  Hierarchical Point Intervention scoredion  Analysis showed the framework integrates ethical No
FramoworkTacke  (25) development of the and poicies for RDs through  article Alocation (HPA). A each criterion using  dlemmas and issues inerent to appraising
Issues Raised by EVIDEM MCDA Hterature review. Ethical and theoretical example  cardinal scoring scales,  interventions for RD's but reqired further ntegration
Evaluating Teatments. framework to address  methodological perspectives based on terature  inclucing zero scores i of specifc aspects. Modification included addtion of
for Rare Diseases: rare discase issues and - and poicies wers intagrated reviow was used but no. case of no value. subcriteriato further cifferentiate cisease severty,

Analysis of ssues and polices, while into the EVIDEM famenwork. research. Negatie  Negative soores were  disease specifc treatment outcomes, and economio
Polcies, and maintaiing broader scoring ntroduced.  included for consequences of nterventions for RD'.
Context-Specific cisease applcabiity. comparative riteria to
Adaptation refiect worse outcomes
or economic
‘consequences than
‘comparators. Impact of
contextual criteria was
measured qualtatively
using a separate tool.
Drg Evaluationand _ Giabert- “Adaptation and Evaluation and 16PASFTAG  Spontweighing&5  NA EVIDEM was found useful and feasidle for OVP No
DecisionMakingin  Perramon etal. ~ assssment of EVIDEM ~decision-making procedres  members points scdle HPA ovaluation and decision-making in Catalonia. Al
Cataloria: Development. (44) for OMP's in Catalonia.  of CatSalut were compared ~ (CatSalut). critera considered for the CatSalut Technical Reports.
‘and Validation of a with EVIDEM. EVIDEM vias ‘and decision making were considered n the
Methodologcal adapted to the Catalan framework. The framework could improve reporting of
Framework based on context focusing on OMP Some citeia .¢., “unmet neads” or “nonmedical
Mult-Gitera Decision ovaluation (PASFTAC costs’). Some Contextual citeria were removed (.
Analysis (VCDA) for program), during a PASFTAG “Mandate and scope of healthcare system”,
Orphan Dugs Workshop. Ciiteria weighting “Environmentalimpact”) or adapted (‘population
was dono with nonhierarchical priortios and access") for CatSalut purposos.
and hierarchical methods. Independently of weighting techniques, the crteria
Reliabilty was assessed by Viewed as most important for OMPs were: *disease
rodtost. Soverty", “unmet needs” and “comparative
effectiveness”, whie the “population size” had the
Towost relevance, Test-retest analysis showed weight
consistency among techniques, supporting rlabiity
over time.

Poster MultiGrteria Decision  Trp etal. (35 Demonstration f MGDA._Analytc Hierarchy Process  Healh Weighting by students _ Criteriaweights and 9 criteria wers identfied and categorzed in 4 Yes. Thiee diferont OMPS
Analysis for can supportrational  was used and Health Economics (see Scoring Methods  performance scores  domains; diseas (burden of finess without tratmen, - (aiglucosidase affain
Reimbursing Orphan and expicit Economics students were  students column) were aggregated into  Ife-threatening nature of the isease), dug (avalbilty ifantie Pompe discase,
Drugs: ADutch reimbursament decision asked to weigh criteria sed an overallscore for  of ther treatments, drug effectiveness, sde effects  canakinumab in
Demonstration Study making for OMP's i the  in crug rembursement eachofthe Gorphan  and safety), firancial aspects (annual drug costs per  cryopyrin-assodiated
Using the Analytic Nethertands. through a survey. Creria drugs. Rank-ordering  patient, budget impact, cost-efectiveness) and quaityperiodic syndromes and
Hierarchy Process were dentiied via iterature on overal scores of evidence. The crterion lfe-threatening nature of the. an investigational product
Method review. Thvee diffrent OMPs priortized disease’ was given the most weight and budget  in rere discase)

(Agucosidase alfain inantie reimbursement. impect the least. Alglucosidase afa for infantle
Pompe disease, Pompe's ranked highest of the 3 OMP's examined,
canakinumab in mainly due 1 ts performance in disease and drug
cryopyrin-associated perodic ‘domains. The AHP survey was perceived s dfficult
‘syndromes and an by respondents, confirmed by poor consistency ratios.
investigational OMP) were

assessed via these criteria.

Crieria weights and scores

were aggregated 10.an overal

score. Rank-ordering on

overal scores priorizedithe

reimbursement of the drugs.

A soparato feasiiity of the

AHP survey was done.

Poster Assessing The Schey etal. (46) Identification of MCDA A lteralure review was used /A Noinfo Noinfo The 3 most requently mentioned attrbutes were  Rare Diseases And Annual
Relationship Betwoen ciiteriareportedin  toidentify the most requently *disease severiy.” “treatment impact on condiion,”  Treatment Costs In Rere
Invicual Attrioutes Ifterature and assess  cited MCDA attrbutes. From ‘and "levelof ressarch undertaken to support use of  Endocrine Disorders
Identifed In Review Of theirimpact on the total - the leading attributes, the the product.” Disease severity was not shown to
Muli-Citeria Decision product score’in  relationship between singlo influence product price. Simiarly, OMP's were not
Analysis (MCDA) Of elation to price. attributes and the average necessarly more expensive than non-orphan
Rare Diseases And ‘amual reatment cost was products. There was ltle discomible relationship.

Annual Treatment Costs. plotted for several drugs for between treatment “converience’ and average annual
In Raro Endocrine endocrine related RD. treatment cost. A trend was observed between
Disorders Annualtreatment cost vias market size and averago annual reatment cost.
based on UK prices for the
‘average daly dose per
patient
Fultextaide  Mulorteria Decision _ Isrov etal. (35) _ Creation of an MCDA  Model criteria were defined in 143 participants, 100 points allocation 100 points alocalion _ Drug beneit/effectiveness were unanimously agreed  Yes, comparison of 2
model 1o assess OMP's a previous studyamong il medical upen as the most important group of rembursement  OMP's
by exploration of Buigarian stakehoiders. professionals, considerations. The stucy proved that sirength of
preferences for crteria  Weighting preferences for  industry evidence might be a key ciiterion in orphan drug
weighting andscoring  these critera and representaties, assossment and appraisa. Stakeholders consensualy
thvougha survey (143 performance scores were  patients, health agreed on 70 or more points as a threshold for a
stakoholders)anda  assessed thiougha authorty groups positve recommendation and batween 50 and 70
focus group discussion  stakeholder survey and a points for conditional reimbursement.
in Bulgara, andito test  focus group discussion. A
the model with 2 simplo MCDA finear aciditive
iferent meical ‘model vas used, with an
technologos. overall value combining
weighted performance scores
for allciteia (maxixum score:
100). Valuo
assessmentappraisal was
done froma societal
perspective. The piot model
was tested with 2
hypothetical drugs and a
reimbursement decision
treshold was defined.

Fultoxtarile  Multi-crteria dedision  Schey et ({6) Exploration of the ___ The Hughes- Wison MGDA /A 3 scenarios for weights Numerical score from 1 Drug scores wiere plofted against the average annual _ Yes, Evaluation of 6 dnugs
analysis (VCDA): Hughes-Wison MCDA  model vas tested by using proposed by authors of {03 ost per patient. For the drugs studied, the A% was  for: Pulmonary arterial
testing a proposed framework for arange  the suggested numerical the artcle 07859 suggesting a strong corelation between the  hypertension (PAH),
MGDA frameviork for of OMPS, validated by scoring system on a scale of dirug scores and the average annual cost per patient.  Mucopolysaccharidosis VI
orphan drugs tho comparisonof 1 to3for oach arfterion. The higher the drug's aggregate score, the moro kely - (MPS V1.

aggregate MCDA ‘Corelations betvieenthe itwas 10 have a high average per patient cost. mucopolysaccharidosss Il
scoresto ‘average annual drug cost and ‘Scenario analyses demonstrated that by applying  (MPS I, Paroxysmal
pricing/averago annual  aggrogate MCDA scoro were diferent crteria weights, drug rankings changed, i noctural haemogiobinuria
patient cost tested and plotted graphically. particular for rugs with a higher average annual cost (PNH), Lennox-Gastaut
Diffornt weightings for each por pationt. syndrome (LGS) and
attbute were also tested. Myelodysplastic
Further anlysis was syndromes (MDS).
conducted to test the impact
of indluding drug cost in the
‘aggregate index scores.

Fulltextartide  Potentil impact of the  Kolasaotal(34) Assessmentofthe A 4-step approach was used, N/A NA 0-2range An MCDA modil consisting of 10 criteria was created. Yos, 27 drugs (21
implementation of impact of MCDA consistingof: 1. Alterature 27 individual drug-indication pairs wiere reviewed and  rembursed n PL and 6
mullple-ciitera decision implementation on the  review to select MCDA crteria evaluated through and MCDA framework. Out of 27 with negative HTA
analysis (VCDA) on the Polshpricingand  and buikd an MCDA model. 2. ases related to 21 active substances, 6received  recommendation)
Polish pricing and reimbursement process A historcal assessment of the negative and 21 (78 %) positive recommendations for
reimbursement process with regerd to OMPS.  HTA decision process and reimbursement by the Polish HTA Agency. Of the 27
of orphan drugs final outcomes for all 27 cass, ther were 12 cisagreements between HTA

OMPs that had ever applied and MCDA outcomes, the majoiy reated to positive
for reimbursement in Poland HTA guidanc for negative MCDA autcomes. Al

(21 posiive, 6 negative drug-indication pairs with negative HTA
recommendations). These recommendations were appraised postively in the
drugs wero then ro-evaluated MCDA framework. Economic detals were avallabl for
using the newy created 12 cases, 9 of which had posiive MODA outcomes.
MCDA and scoring methods. Among tho 12 dru-indication pairs, 2 were nogatiely
3. Categorization of HTA ‘appraised n the HTA process, with positive MCDA
recommendatons and ‘guidance, and 2 were appraised in the opposite
conducting an MCDA drection

appraisal. 4. A comparison of

HTAand MCDA outcomes.

An MCDA outcome was

‘considered positve f ~50 %

of the maximum number of

points was reached (base

case). I the sensiivity

analysi, 25 % and 75 %

thresholds were tested.

Fulltextarile A Pot Study of Sussexetal  AnMCDApiotto Alterature roviow was Glnical and Partcipants dscussed A 1107 scdlowas  Eight non-monetary atirbutes wero dentfied and __ Yes,evaluation of 2 GSK.
Mltcriera Decison ~ (37) estabish and applya  performed on thenatural  health econommics in small groups how tochosen to permit weights agreed: 4 concerning the disease and unmet ~ drugs.
Analyss for Valuing framework of weighted  history and burden of 40 RD's expertsfrom  allocate 100 weighting  sufficient discrimination ~ need and 4 on the treatment itsell. Weighting was
‘Orphan Medicines atibutestovalue  and of how payers assess  France, Germany, points across 8 without introducing an  approximately evenly spit betwean diseases atrbutes

OMPs treatment value, and 3 Haly, Spain, and  attrbutes. Each group  inappropriate ‘and treatment attbutes. Patient group
workshops wereheld with  UKin Aprl 2012 reached a consensus  impression of precision.  representatives gave greater weight than did the
GlaxoSmithKine OMP and weight out of 100 for experts to patients’ and carers' qualty of dalylfe.
managers, EU cliialand  representatives of each criterion. Group
health sconomics experts,  rarediseases  weightings were
and RD patient patient groups i reported to a plenary
ropresontativos intho EU.  tho EUn August  session and significant

2012 diflerences between
groups were discussed,
and each group could
then revise its
weightings.A
consensus was
reached in the plenary
discussion for each
attrboute: all paricpants.
were content to accept
an average of the
groups’ individua
weightings, as
‘amended following the
plenary discussion, i
there remained any
diflerence i those.
weightings.

poster MCDA ApproachTo  Fedyaevaetal.  Creatingand assessing  Refer to Goal o thearice 85 expertswere  10-point scalowas /A The most important crieria were treatment No

Ranking Rare Diseases ~ (38) the refabilty and relative: inteviewed to used (10 points - major haracteristis - "Effect of reatment on qualiy of fe”
In Russia: Proiminary. importance of 16 OMP estimatethe  importance, 1 point and “Effect of reatment on ife expoctancy” with 1
Results related criteria (8 importance of  minorimportance). point each. The 2 least important ritera were disease

disease-related, 8 each aitedonin  Mean estimates were characteristics - “Cogritive disorders as
reatment.reatoc) in an the calculated using marifestations of the disease” and *Addiional burden

MCDA approach. decision-making  descriptive statistcs. on the daily ves of care-givers” with 0.28 and 0.1

on firancing MT  then means were respectivey. Treatment characteristics were mor
for rare ciseases.  normalized. important for respondents than isease
Respondents characterstics, therfore treatment characteristics
wero 41 years on Should bo given consideration when evaluating rare
average (anging diseases to determine prioity financing. The other
from 23 t0 64 crteria were not individually specified.

years), and

included 20

publc servants,

16 heath

‘administrators, 32

practitoners, and

14 researchers.

44 respondents

had a scientifc

degreo.

Fultoxtaricle  Appraising theholistic Wagneretal.  To assess the The study was designed _ Panelsincluded _ Weight elcitation was A constuted, cardinal _ Comperativ effectieness, Qualy of evidence (Spain _Yes, drug comparison
value of Lenvatinib for ~ (43) contrioution of arange  based on analysisofthe  polcy decision  performed usinga  scoring scale was used, and ltay) and Disease severity (France) received the  lenvainib vs. sorafenib
radio-iodine refractory of cteiain the EVIDEM contextin which lenvatind will makers, 5-peint drect weighting ranging flom 010§ for _ greatest weights. Four citeia contributed most to the
diftrentiated thyroid model to the value the  be appraised. Comparators  specialiss, scale for the primary  non-comparativeand  value of lenvalinib, reflectingits superior Gomparative:
cancer: A mult-country OMP lonvatinib in were nterventions indicated pationt andlysis and hierarchical from —5105 for effociveness (16-22% of vaue), the severty of
study applying radiciodine refractory  for the systermic reatment of  representatives,  point location (HPA)  comparative crteria.  RR-DTC (16-22%), significant unmet nceds (14-21%)
pragmatic MCDA diferentiated thyoid  RR-DTC (sorafenib). Sivce at and for sensithty analyses.  Scoringwasdone  and robust evidence (14-20%). Contributions varied

cancer (RR-DTC)in  the time of the assessment,  mathodologists  Weights were assigned  based on a iterature by comparator, country and individuals, highighting

country-speciic reimbursement decisions for  with 10 19 crteria (12 reviow, the sponsor’s  the importance of context and consutation. Resuls
contexts. sorafenib had not yet been  decision-making  quantiative, 7 propritary information  were reproducible a the group level. Impacts of
issuedin target countries,  expertse, who  qualtative) after and publicl avalable  contextual critera varied across counties rflecting
watchful waiing was used as  were identified  interviews with relevant  HTA data. iferent health systems and cutural backgrounds.
a second comparator, France, using prodafined  local stakehalders. The MCDA process promoted sharing stakeholders"
Htaly and Spain were selected - selection criteria knowledge on lenvatinib and nsights on context.
for country-specific and inviedto
assessments, as their HTAS ~ partcipate in the
involve mulipe criteria. To study following
colectinsights fom a broad  local legal
rangs of perspectives and aim requirements.
for abalanced appraisal,
‘panels included a diversity of
stakeholders. To explore the
holisti value of envatinb, the
EVIDEM framework (v2.4)
was selscted and al crtera
were included. The study was.
designed to enable
‘comprehensive appraisal (12
quantiative &7 qualtative
citeria).
Paying for he Ophan  Hughes-Wison  Development of an  Design of an MCDAmodel /A NA Noweightng  Per model citerion 8 The authors propose the development of a new No
Drug System: breakor et al. (39) ‘assessment system  with crteria defined by the performed, To be. accepted price ‘assessment systom based on weighted evaluation
bend?s it time for a based onmutiple  authors. dofined by indvidal  cifferentials were riteia, which woud serve as a ool for Member State
new evaluation system ‘evaluation crteria for governments. proposed (lower, ‘governments, allowing diferent valuation of OMP's
for payers in Europe to P8R of OMPs inthe EU. mecium, higher) based that ffil all ritera vs. those with only some. An
take account of new on the citerion score.  incividual country could determine the (monstary)
rare iscase valuo thatof each crierion, according to sodietal
eatments? preferences, the national healthcare system and
avaiable resources. A new system could ofer PSR
decision-makers atool to hand different OMP
characteristics and redistrbute national budgets in
accordance with the outcome of a diferentated
assessment

Fultotartice  Recommendations from Annemans etal. Proposal of 9 principles A collboration within European NA NA ‘The folowing Principles wero estabished for value No
the European Working  (20) toimprove consistency  European Working Group for  Working Group ‘assessment and funding processes in RD’s: (1) OMP
Group for Value of OMP P&R Value Assessment and for Valve assessment should consider al relevant elerments of
Asscssment and assessment in Ewope  Funding ProcessesinRare  Assessment and product value in an appropriate mult-dimensional
Funding Processes in and ensure that value  Diseases (ORPH-VAL)lead to  Funding framework, (2) P8R decisions should be founded on
Rare Diseases assessment, pricing  defining 9 principles which  Processes n Rare. an OMP value assessment and reflect other
(ORPH-VAL) and funding processes  should be usedin HTAf  Diseases - considerations beyond product value (3) National PSR

reflect RDs and OMPs. ORPHAL (rre decision makers should take into account regulatory
contribute to discase experts, ‘and HTA outcomes of OMPs undertaken i Europo (4)
sustainabiity of patient Assessment and appraisa of OMPS to inform national
healthcare and R&D. representatives, P8R decisions should incorporate RD expertise
academics, HTA inciucing both healthcar professional and pationt
praciioners, perspectives (5) To accommodate uncertainty, value
poliicians and ‘assessment and PER decisions should be adaptive to
industry new information (6) All elgibe patients within the
representatives). authorized label of an OMP should be considered in
the national PER decision, although different decisions.
‘on access may apply to diferent sub-populations (7)
Funding should be provided at the nationallevel to
ensure patient access to OMPs (8) Evidenco-based
funding mechanisms should be developed to
‘guarantee long-term sustainabiity (9) In the future.
there should be greater co-ordination of OMP value.
‘assessment processes at the European level.

Fultoxtartice  Pinciples for consistent Gutirrez etal. _ Proposal of pinciples to NA NA NA NA 10 princples wiere defined and grouped into 3 No
valve assessmentand (1) improve the categories: Value Assessment, Innovation and Price
sustainable funding of consistency, ‘and Sustainabilty of OMP Model, Value Assessment
orphan drugs in Europe effectiveness and (1): National P&R processes should acknowledge the

sustainabilty of OMP. EMAS assessment of therapeutic beneft (2): National

value assessmentin Authoriies should incorporate rare disease expertise

Europe, while within theirlocal assessment processes (3 OMP.

maintaining flexibity ‘assessment should consider al relovant cloments of

‘and imovaton, flom Value (4): Value assessment methods for OMPS

the perspoctive of an should incorporate mulipe criteria 5): Value

OMP manufacturer. mechanisms should bo flexble to accommodate

‘evidential uncertainty at time of OMP approval
Innovation and Prce: (6: Adequate funding should bo
provided to ensure optimal patient access to OMPs.
and to incentivse research (7: OMP reimbursement
decisions should be determined by benchmarking
value and price against reatments with simiar
characteristis (8): lfused, ICER thresholds shoud be
modulated to refiect the specifcities ofrare diseases
‘and OMPs Sustainabilty of OMP Model: ©): National
authorites should develop adapiive and eficient
processes to oplimize use of real viorld data collcted
before and after value assessment 10: Rational and
vidence-based funding mechanisms should be
developed to guarantee long-term sustanabitty

Fulltoxtarticle Value-Based © ‘Scoping and integrating A scoping review of poer  Patents, Noino NA ‘The scoping review identfied 19 candidate decision No
Reimbursement social value arguments  reviewed and gray terature  physicians, factors, most of which can be characterized as either
Decisions for Orphan relating to OMP was undertaken, consisting of society. Value-bearing or “opporturity cost™determining, as
Drugs: A Scoping reimbursement vithin a  seven phases: (1) identiing wel as a number of value propositions and pertinent
Review and Decision coherent the research queston: 2) sources of preference information. Based on the
Framework decision-making searching for relovant studies; results of the study the authors proposed a framework

framewiork, o aid (@) sekcting studies: (¢) that separates valus from cost bearing factors,

reimbursement charting, extracting and includes stakeholder weighting (vs. comparators) for
decisions. tabulating date; 5) analyzing aiding coverage decisions for orphan therapies,
data; (6) consuling relevant centered around opportunity Gosts. The 19 candidate
experts; and (7) presenting decision factors were: Disease prevalence iy,
resuits. The points within Disease severity, dentifiabiity of beneficiares of
decision processes where the treatment, Extent to which a disease is ffe-threatering
dentiied value argumerts o chronicaly dobiltating, Evidence of
woud be incorporated were efficacy/effectiveness, Magnitude of treatment beneft.
then located. This mapping Avaiabilty of aternatives, Treatment safety, Innovation
was used to constuct a profie, Sodietal impact of treatment, Impact of
frameviork characterzing the reatment on (equal) healthcare distrbution.
distinot roe of each valuo in ‘Socioeconomic polcy objectives, Treatment cost,
informing decision making. Budget Impact of treatment, Cost-Effectiveness,
Feasibitty of diagnos's, Feasibilty of providing
treatment, Industry/Commercial aspects, Legdl
considerations and Stakeholder preferences/value
propositions.

Fultextarticle  Applying a Muli-criteria_Garau ot a. (1) Using MODA (o obtain _An MDA framework Giniians, Point alocation Incremental Giteria vs. _ Patents and cinicians expressed preference for Yes, obinutuzumab,
Decision Analysis docision-criteria (EVIDEM V3.0) was usedto  pationts, and  approach: alocate 100 comparator (elated to  interventions targeting severe conditions and ranked
(MCDA) Approach to preferences of patients,  elcit stakeholder preferences  payers points frstacross  healtnon-health ‘sconomic creria among the 5 least important crteria
Efcit Stakeholders' cliricians and payersin  about the relatve importance citerion domains and  effects of the Payers expressed preference for reatments targeling
Proferences i ftaly. The. Halyand toassess  of decision criteia (weighting) secondacross crteria  intervention, were  populations with it or no effective treatment, which
Case of Obinutuzumab, obinutuzumabfor  and to assess the degree of within eachclusters.  measuredonascale  are less expensive than the comparator and with
for rtwimab-refractory  achievement of obinutuzumab Domain weights were  from —5 10 +5). high quality evidence. Obinutuzumab received high
Ritudimab-Refractory indolent non-Hodgkin  for ituximabefractory INHL. combined withthose  Absolute criteria,related scores for *isease severity” and "type of therapeutic:

Indolent Non-Hodgkin lymphoma (NHL).  in each criteria (scoring) viaan within each domain and. to disease beneft by al stakeholder groups. Accordingto al
Lymphoma (NHL) online survey and structured values nomalized (0 characteristcs (eg.,  stakeholder groups, the economic-rolated crteria
meetings with each sumupto 1) “disease severity),  (*comparative cost consequences - cost of
stakeholder group. The Normaiized weights and were measuredona  intervention” and “comparative cost consequences -
normaiized weights and scores from each group scale from 0105, other medical costs")for obinutuzumab obtained a
scores from each o the were combined wth a negative score compared 1o its comparator
groups were combined vith a finear function to bendamustine, whose patent recentl expired.
inear function to calculate the caluate the
intervention value score. intervention valve score.

Fultetaide  Exploring Valuesof  Goetghebeur  Tackling efhical Representatives from eight ~ Eight partcipants  N/A NA Paricipants reported a diversity of substantive and No
Health Technology et (57) dilommas faced by HTA explored values on which attended the procedural vaues with a common emphasis on
Assessment Agencies. reimbursement decision” institutions are founded using  workshop, each scientifc excellence, stakeholder invoivernent,
using refleciive makers requires desper a naatie approachand  representing one independence, and transparency. Examining the
Mulicrteria and rare understarding of vaues  reflective multcrteria HTAagency: ethical imperatives behind EVIDEM criteria was found
discaso caso ‘on which HTA agencios  (developed fom EVIDEM,  Baigian Health t0bo usefulto futhor explore substantive values.

arofounded andhow  citeria derived from ethical  Care Knowledge Most crteria were deemedito reflect insitutions’

Vrade-offs are made.  imperatives of health care).  Centre (KCE); values, with 70% of citeia reported by at least half of
Trado-offs between crteia  Canacfan Agenicy participants 1o be considered formally by their
and the impact of for Drugs and instiutions. The quantiative values elctation
incorporating defined Technologies in highighted the diffculty to balance imperatives of
priorties (including for rare  Health (CADTH]; “allviating or preventing patient suffeing,” “senving
diseases) were explored  Health the whole population equitebly.” “uphoking healthcare
through a quantitative valves  Technology system sustainabitty.” and ‘making decisions informed
sicitation exercise. Assessment by evidance and context”, but they may help share

Insiiute (ETS) ethical reasoning behind decisions. Incorporaling
Colombia; *Pricriies” (ncl.for RD's) helped reved trade-offs from
National Insttute other citeria and their underlying ethicalimperatves.
for Health and

Care Excelence

(NICE) UK:

Lombardy Region

Health

Directorate, Haly;

National Health

Care Insiiute

(@N) Netheriands;

Norwegian

Knowledge

Centre for the

Health Services

(NOKC) and

Insiiuto de Salud

Garlos Il Spain.

Poster Value assessmentand  (31) ‘Summarizing RD The iterature reviewwas A A NA Tho lterature roviow dentiiod 1,034 papers inchicing No
priing framewworks for specific value ‘conducted to identiy papers publations from conferences and an additonal
raro discase treatments: assessment and pricihg  that proposed specifi ‘manual search. Of these, eleven papers wero solected
new approaches from frameworks proposed  frameworks for ) assessing whichincluded information on nine specific
the iterature inthe ferature. the value of rae disease rameworks for assessing and/or pricing rare disease

reatments or b) determining reatments. Critria were categorized into 3 groups:
the price or reimbursement disease characterstcs, lieatment characterstcs,
status of such drugs. Policy ‘economic.and healthcare system aspects. The most
papers, commentaries and ‘commonly used crieria were: disease severty, unmet
reviow aricles were included. need (ack of other atematives), cinica efficacy,
Clinical or economic studies magnitude of clnical beneft, societal beneft from
of specifc rare diseases and reatment, qualtyof evidence and salely profie of
thei trcatments wero treatment. Four MCDA models included a biudget
excluded. impact or costs of the now treatment and three
‘considered research and development effort as viell
asinvestment,

Poster Methodologicalssues  Piriazhkoetal.  Efcingvaluesand A MCDA workshopwas held 24 Ukrainian 100 point weight NA Ranking of crteria, for cancer drugs: therapeutic effect No
inMCDAfortraining ~ (40) Stakehoders' with 24 pational stakeholders, experts invoived  allocation 33(SD  6.83), cost of treatmen 23,6 (SD & 13.59),
necds: eliting preferences inthe  civided into  groups. Ciiteria_in HTA andt burden of disease 17.4 (8D  9.0), safety 15 (SD +
stakeholders’ valuo decision making were solected sing value  rmbursement 6.45), imovation level 11 (SD & 4.47). For rare
preferences in Ukraine. process on financing of _trees” (Kanavos, Anges, diseases: therapeutc eflect 37 (SD < 17.22), cost of

cancer medication and 2013) and weighting was reatment 30.8 (SD = 20.26), safety 18.8 (SD  7.95),

orphan drugs in performed. The sum of the. innovation level 9 (8D :+ 3.42),burden of isease 4.4

Ukeaine. critera weights was set to (SD + 8.03). iteria for therapeutic benelits and costs.
100. had the highest values for stakeholders for both

treatment options.

Poster Pracicalissues o Piniazhkoand  Evaluating practical  AnMCDA workshop with 20 20 Participants 100 pointalocation /A Mean criteria weights of individuals and groups No
detormining weights for Nemeth (41)  issues with determining  participants with with various difered noticeably i some cases, 0.9, 9.25 and 4.4
ciierato be usedinan the criteria weights of a  healthcare-related healthcare-reated resp. for ‘Burden of disease” for cancer drugs.

MCDA MCDA frameworkand  backgrounds was heldto  backgrounds “Costs” had the highest SD vakues in both scanarios
Framework-Based On provide ‘assign ieights to 5 critera and both indhidual and group-based weighting
ACase-Study recommendations  (Burden of dsease, Contrary to expectations, the smallest criteon weight
based on a case-study. Therapeuic offect, Safety, was not aways lower or indviduals than groups.

Innovation, Costs), in2 Intra-group ifferences were sigrificant, €.9., one

sconarios: 1 for oncology group assigned the weight of 5 to “Therapetic offect”

drugs and 1 for OMPs. The while another set this weight to 60.

‘same participants were later

assigned nto § groups of 4to

discuss and agree on weights

that represented the foint

opinion of their group. The

sets of citeria weights of

indvicuals and groups from

this workshop were assessed

with descriptive statisical

methods, &.g. standard

deviation (SD) calculation.

Poster Acommonroadmap  Tonyetal. () Appicationof a Aterature roviow was used /A NA NA 3 Lovels of detail were generated for 13 scintiic No
for rational cinical and MCDA-based model to 1o identityand synthesize criteria of EVIDEM incl:cisease severty, size of
poiicy decision-making: support and streamine  availabl vidence on GH for population, therapeutic context and unmet needs,
applation o the. policy and clinical PWS for 19 citeria of treatment outcomes (efficacy/efiectiveness, safety,

MCDA based EVIDEM decision-makingin  EVIDEM, Evidence tables, PRO'),type of treatment benefit at popuation and

framework to growth Canadafor growth  qualty assessment of studies, individuallevas, and econormicimpact on medical and

homone use in patients. hormone (GH) therapy  and synthesis of data by non-medical expenditures. Evidence for the &

with Prader- Wi for Prader- Wil citeion were valdated by contextual and ethica citera, nc. tity effiency,

syndrome. syncrome (PWS), arare_experts using a web-based feimess, system capacity, stakeholder pressures, and
geretic disorder with  tool. The framework was polficaliistorcal context, was synthesized. CPG
sericus long-tem used to dovelop CPG questions were devaloped following this format,

‘consequences questions and structure

inciucing short stature  dovelopment of nternational

and morbid obesity.  recommendations during a
consensus workshop.

Poster Dovelopmont Of A Badaetal. (50) Developing anMCDA A framework based on Docision-making  Nonfo Noinfo ‘Soveral EVIDEM model crteria were removedor  Yos, 3 OMPS: tolvaptan
Specific Evaluation framework specific for  EVIDEM (v4.0) was developed committes of the adapted accordingy afer stakeholders’ discussion. Infor autosomal dominart
Framework For Orphan Orphan Drugs in for OMP ovaluation andwas  Catalan Health tho validation phase, some criteria wero removed or  palycystic Kdney disease,
Drugs Based On MCDA Cataloni, to facitate tested and valdated by ‘Senice (CatSalut ot considered ffom standard EVIDEM (.e.,"sizo of  Alpha 1-antitrypsin for
For Health Care and homogenizethe  representatives of the populaton’, “non-medical costs”, rarity” and ‘re of - Aphat-antitypsin
Decision Making In assessmont of OMPs  decision-making committee roscue) or adapted (‘herapeutic benefit) for CatSalut doficency and elglustat
Cataloria. by the Catalan Health  of CatSalut for 3 OMP'. The purposes. The assessment of 3 OMP' was for Gaucher disease

Servce (CatSalul).  commitice members rated conducted to rate the evidence matrix. Reflective
individualy the EVIDEM matrix discussion was soen as very relevant o support
for each dg assessment inputs for heaith decision-making processes on drug
according to their value and drug posifioning. MCDA was considered
preferences. useful methodology which adds transparency,

precictabiity and allows a structured discussion and
decision-making,

Poster Comparison of Fedyaeva etal.  Estimating the relative 25 Healthcare decision 25 Russian Sving weighting: 100 N/A Ranking of citeia varied between the methods. When No
Methods to Assess the  (39) importance of 10 makers in Russia were healthcare point alocation and using direct rating, most importance was given to
Rolative Importance of identifed MCDA critera _interviewied twice with a 7 day decision makers  directrating: 10 point avallbiity of treatment for a cisease, and least
Critera in Mut-Creria o evaluate OMPs, via 2 interval to estimate crteria scale importance to caregiver burden. When using swing
Decision Anclyss: An approaches:a drect  importance. The diect ratig weighting, respondents gave most importance to
Evaluation of Orphan rating weighting method used a 10-point scale impact of treatment on Ife expectancy and least
Drugs in Russia method (allocate points _for each crterion importance to theliklinood of cocurrence of adverss

independenty)and  independently. With the swing events. Swing weighting resulted i greater

‘swing weighting weighting method the most diferentiation betwoen the crtera then direct

(alocate afxedtotal  important criterion was weighting.

number of points over  alocated 100 points, and

citera). Direct respondents were asked to

weighting has allocate points to the other

limiations: performance  criteiato reflct relative:

range on crtera are not  importance of the ranges of

explicily takeninto  performance. Descipiive

‘account; weights aro  stalistics for each mothod

sicited independentl,  were generated, and

rather than by corelations of cirect and

‘comparing importance.  swing weighs wero

Swing weighting offers  calculated.

the potential to address

thess two conces.

Poster Determining the value of Jimenez etal.  Ascertaining the value _ Literature review (PICOT 45 Spanish Noinfo scale ~51045 When compared vith ioprost, selexipag was Yes, ioprost, and
selexipag for the i) of the OMP selexipagin methodology, indexed, gray  national and considered a new oralcrug for PAH hich adds value  selexipag
treatment of pumonary PAH compared tothe  lterature, primary and regional in the folowing MCDA quantitatve ciiera (scale ~5to
arterial hypertonsion main therapoutio secondary search) competed  eveluators incl. 32 +5): rolative officacy (23  1.8), PROS (25 & 19),

(PAH) in Spain by atermativein Spain  with reference documents.  mulidisciplinary preventive beneft (28 + 1.0), therapeutic beneft 3.0
multicriteria decision through MCDA. (regional and hospital experts 0.7), other medical costs (2.3  1.6), other
analysis (MCDA) ‘evaluations, ciical (cardiclogsts, non-medical costs (2.1 + 1.5). Based on clinica tial
quidelies). Real cinical pulmonologists, outcomes, selexipag was considered to have a
practice experiencowith  rheumatologists, potentialy sighty worse safety profie (0.3  1.8)
iloprost reported by ciricians  internists, hospital although AE's were considered transient,
given that data for selexipag ~ phamacists, dose-dependent and easly managed with
ora) and foprost (nhalated)  docision-makers ‘symptomaic treatment. MCDA allowed detailed
come from noncomparative  and patient analysis and discussion of overal value of selexipag in
(design, popuiation and representatives) PAH treatment ina systemaic, objective, pragmatic
variables) linical trials. MCDA and transparent way relative to atemative treatment
EVIDEM (v4.0) frameviork with foprost in Spain. Reflective MCDA methodology
was usedin this study The favored discussion botween pane! mermbers about
rektive value contribution of what constitues value in PAH which may be usefulin
selexipag vs. loprost was diug evaluation and decision-making processes.
obtained via criera scoring
‘and weighing by the pane.

poster The muticrteria Kiysanova etal. Performing MCDAto  Published cinicaltrials were _ Experts, detalls  Scale 1-5 Scalo 1-7 Experts considered the most important altbutes (o Yes, tetrabenazine (T6Z)
decision analysisof  (49) evaluate various analyzed to evaluate effcacy ot specified be: disease impact (scores 27.3 vs. 24.7).In both
using torabenazine for aspects of the uso of  and safety of TBZ in HD. ‘groups the most important attibuto was evidonce of
patients vith tetrabenazine (TBZ) for  Value attributes (5 on the reatmentcinicalefficacy and patient ciiical cutcore
hungtington's disease in patients with impact of rare disease and 5 (scores 6,67 and 6.00). The total weighted score for
Russia Huntington’s disease  on the impact of the drug) diseaso arbutes was 85.78, and slightly lower for

(HO).

were identified from a
literature review and expert's
survey. Further experts
assigned reative weights to
the attrbutes in 2 groups. The
rating scale ranged fom 1
(eastimportant)to § (most
important). Experts rated TBZ
against each attrbute from 1
(worst score) to 7 (best
score). Inthe end the
weighted score for each

et~ ipcliainir Sy

treatment attributes: 78.67.
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