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Background: Decision-makers have implemented a variety of value assessment
frameworks (VAFs) for orphan drugs in European jurisdictions, which has contributed
to variations in access for rare disease patients. This review provides an overview of the
strengths and limitations of VAFs for the reimbursement of orphan drugs in Europe, and
may serve as a guide for decision-makers.

Methods: A narrative literature review was conducted using the databases Pubmed,
Scopus and Web of Science. Only publications in English were included. Publications
known to the authors were added, as well as conference or research papers, or
information published on the website of reimbursement and health technology
assessment (HTA) agencies. Additionally, publications were included through
snowballing or focused searches.

Results: Although a VAF that applies a standard economic evaluation treats both orphan
drugs and non-orphan drugs equally, its focus on cost-effectiveness discards the impact
of disease rarity on data uncertainty, which influences an accurate estimation of an orphan
drug’s health benefit in terms of quality-adjusted life-years (QALYs). A VAF that weighs
QALYs or applies a variable incremental cost-effectiveness (ICER) threshold, allows the
inclusion of value factors beyond the QALY, although their methodologies are flawed.
Multi-criteria decision analysis (MCDA) incorporates a flexible set of value factors and
involves multiple stakeholders’ perspectives. Nevertheless, its successful implementation
relies on decision-makers’ openness toward transparency and a pragmatic approach,
while allowing the flexibility for continuous improvement.

Conclusion: The frameworks listed above each have multiple strengths and weaknesses.
We advocate that decision-makers apply the concept of accountability for reasonableness
(A4R) to justify their choice for a specific VAF for orphan drugs and to strive for maximum
transparency concerning the decision-making process. Also, in order to manage
uncertainty and feasibility of funding, decision-makers may consider using managed-
entry agreements rather than implementing a separate VAF for orphan drugs.

Keywords: orphan drug, rare di , value nent framework, multi-criteria decision analysis (MCDA),
decision-making, economic evaluation, health technology assessment (HTA), fairness
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INTRODUCTION

Rare diseases are a group of diverse diseases, each characterized
with low prevalence: occurring in less than one in 2,000 people in
Europe (European Medicines Agency 2007). They are defined as
life-threatening or chronically debilitating, and are mostly caused
by a genetic predisposition (Nguengang Wakap et al., 2020). For a
long time the needs of rare disease patients were neglected by
pharmaceutical companies negating investment in treatment for
these, as they anticipated insufficient return by such a small group
of patients (European Commission n.d, 2000; Griggs et al., 2009)
as well as impractical requirements from regulatory authorities.
Nevertheless, rare diseases pose a high burden on patients, as they
often need lifelong treatment and care. The severity of many of
these diseases limits the patient’s social, educational and
professional lives. As a result, they often have lower wages
while being confronted with relatively high additional costs,
compared to patients suffering from a non-rare disease.
Moreover, they highly depend on their caregivers, often family
members, to perform daily tasks. As a result, a rare disease also
limits the caregivers’ professional activity, as they spend
significant time on care-related tasks (EURORDIS, 2017).
Towards the end of the 20th century, patients with various rare
diseases organized themselves based on their experiences with
similar issues: the feeling of being invisible to public health
systems (resulting in) a large unmet medical need (due to a
lack of therapeutic alternatives) and a joint feeling of being treated
unfairly compared to non-rare disease patients (Huyard, 2009).
Their initiative had a major impact on regulatory policy in both
the United States and Europe. In 2000, the EU adopted legislation
in order to provide incentives for manufacturers investing in
Orphan Medicinal Products (OMPs) (Huyard, 2009). The
“Orphan Medicinal Product Regulation” defines OMPs as
products for the “diagnosis, prevention or treatment of life-
threatening or very serious conditions that affect no more
than 5 in 10,000 people in the European Union”." It provides
fee waivers for regulatory procedures, protocol assistance and a
10-years market exclusivity after authorization by the EMA
(European Medicines Agency, 2007). These incentives led to
an increase in OMP development, with currently 1,705
products designated as OMPs in the EU, of which 191 are
currently authorized (European Commission n.d, 2016). Yet
despite all efforts, patient access to OMPs remains an issue.
Studies show significant variations in OMP access across
countries (Szegedi et al, 2018; Picavet et al, 2012a;
Annemans, et al, 2017; Pejcic et al., 2018; Zamora et al,
2019). For instance, in 2019, the Netherlands reimbursed all
but three of the 164 registered EU OMPs, compared to 70
reimbursed OMPs in Romania (Czech et al., 2020). These
variations may be due to the way in which these drugs are
appraised, as decision-makers often rely on a country specific
health technology assessment (HTA). In an HTA, a drug’s
performance is assessed by several criteria, which mainly focus

'Regulation (EC) No 141/2000 of the European Parliament and of the Council of 16
December 1999 on orphan medicinal products.
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around the drug’s safety, efficacy and economic consequences of
its reimbursement (such as cost-effectiveness and budget impact).
Although these may be considered to be the traditional HTA
criteria, others criteria may apply as well. However, as often the
acquisition costs of OMPs are high and their (cost-) effectiveness
(at least at the time of submission) is uncertain, decision-makers
struggle to reimburse them through their standard assessment
and subsequent appraisal processes (Drummond et al., 2007).
Furthermore, HTA processes are not harmonized across
countries, which may lead to different reimbursement
decisions of OMPs (Stawowczyk et al, 2019; Zamora et al,
2019; Czech et al., 2020).

In order to account for the specific characteristics of OMPs
and of rare diseases, decision-makers are increasingly adapting
their reimbursement processes (Nicod et al., 2019). This has
resulted in a variety of different approaches toward OMP
assessment, which we will further refer to as value assessment
frameworks (VAFs). Through these adapted VAFs, decision-
makers attempt to balance standard efficiency criteria such as
cost-effectiveness with additional, not traditionally used criteria,
such as severity and unmet need. Efforts are being made by EMA
and EUnetHTA in order to streamline the process of market
authorization and reimbursement across European jurisdictions
(European Medicines Agency and EUnetHTA, 2020). In the
meantime, however, these different approaches toward OMP
appraisal risk to further contribute to the unequal access of
OMPs for patients between jurisdictions. Moreover, they
create an unpredictable environment for manufacturers, who
may invest a significant amount into the development of
OMPs, while being unable to predict whether their investment
will ultimately lead to reimbursement. Yet, fostering innovation is
absolutely necessary, given the fact that there is still no authorized
treatment for most rare diseases. The crux of the matter is that,
while decision-makers ideally appraise the OMP according to
their formal VAF and its evaluation criteria, some have modified
these VAFs in order to take other appraisal criteria into
consideration. These modifications may complicate a proper
comparison of the VAFs between jurisdictions. Yet in general,
VAFs that have been applied in the context of OMPs are either
those with or without a standard economic evaluation,
frameworks that attach weights to quality-adjusted life years
(QALYs) or allow a higher threshold of the incremental cost-
effectiveness ratio (ICER), or rather conceptual frameworks such
as multi-criteria decision-analysis (MCDA), in which drugs are
appraised according to an explicit yet flexible set of criteria, or any
combination thereof. Previously, researchers in the field of health
policy have mainly focused on the appraisal criteria in the context
of OMPs (Zelei et al., 2016; Bourke et al., 2018; Picavet, et al.,
2014a; Szegedi et al., 2018; Nicod et al., 2017), arguments in favor
or against a special reimbursement status for OMPs (Simoens
et al,, 2012; Hughes et al., 2005; Picavet, et al., 2012b), proposals
concerning existing or conceptual VAFs tailored to the needs of
OMPs (Sussex et al., 2013b; Wagner et al., 2016; Annemans et al.,
2017; Schey et al, 2017), or discuss ethical, social, or other
features of specific VAFs for OMPs (Drummond and Towse
2014; Simoens 2014; Schlander et al., 2016; Towse and Garau
2018). Most recently, a study was published by Nicod et al.
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mapping the different VAFs that jurisdictions have implemented
(Nicod et al., 2020). As of yet, however, no publication exists that
provides an overview of the strengths and weaknesses that are
associated with each of these VAFs. Nevertheless, such an
overview could be highly valuable to decision-makers who
wish to adapt or reflect on their current VAF. Also, as the
marketing authorization and reimbursement processes are
further aligned, questions may arise about when and how
clinical and economic data may be considered (European
Medicines Agency and EUnetHTA, 2020). In order to fill this
gap, our review aims to identify and discuss the arguments in
favor or against the various VAFs that can be applied to OMPs, by
means of a narrative literature review. Subsequently, we have
illustrated these arguments by examples of OMP VAFs
implemented in European jurisdictions.

METHODS
Search Strategy

The search strategy focused around two co-occurring concepts:
“orphan drug” and “value assessment framework”. Through an
iterative process we identified a set of synonyms for each term.
For the concept “orphan drug”, we included the synonym
“orphan medicinal product”. For the concept “appraisal”,
synonyms were considered such as “value assessment”,
“framework”,  “appraisal”  “cost-effectiveness”,  “health-
technology assessment”, “economic evaluation”, “economic”,
and “MCDA”. Accordingly, we performed the search in
Pubmed (MEDLINE and non-MEDLINE), Web of Science
(WoS) and Scopus, including all types of study design
(opinion pieces, commentary, editorial, systematic, narrative,
or scoping reviews, etc.). Language of the studies was limited
to English. Since the EU Orphan Drug Directive was
implemented in 2000, we included publications between the
Ist of January 2000 and the August 22, 2020.

Article Selection

To date, only a limited amount of publications discusses the
strengths and weaknesses of VAFs in the context of OMPs. Most
arguments are mentioned in the body text of articles discussing
OMPs or VAFs in general, or embedded in ethical discussions
thereof. For this reason, we have adopted broader inclusion
criteria during the (record) screening phase of our literature
search, including articles that discuss the assessment or
appraisal process for the reimbursement of OMPs, societal
preferences toward OMP or their economic evaluation.
However, we included arguments in our study when they were
relevant to the appraisal of OMPs. Additionally, we included
studies previously known to the authors and those that were
identified through snowballing. Additional focused Google
searches were performed to include gray literature, such as
news articles or publications of reimbursement and HTA-
agencies, that mention strengths or barriers of VAFs that may
apply for OMPs. These searches included combinations of
keywords as for instance “weakness” + “variable ICER” + “the
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FIGURE 1 | PRISMA flow diagram of search strategy results.

Netherlands” or for instance “strength” + “weighted QALY” +
“Norway”.

Concepts and Categorization

First of all, in the context of this manuscript, we will refer to the
term “jurisdiction” as the territory that falls under the
responsibility of an HTA body. Also, in the following sections,
we will refer to the term “value assessment framework” as the way
in which all appraisal criteria are brought together, and the
performance of the medicinal product against these criteria is
discussed, in order to decide on the product’s reimbursement. In
the context of OMPs, a decision-making body may choose to
change or include other criteria or approaches toward assessment
or appraisal of these criteria, as a means to tailor their standard
VAF to the needs of OMPs. For example, the applicant may be
allowed to submit data from observational studies rather than
from a clinical trial, or they may allow a higher ICER according to
the disease’s severity. We consider the combination of all of these
adaptations in a given jurisdiction to be the VAF for OMPs (or
ultra-OMPs). In this context, we have identified and categorized
what we believe to be the main VAFs for OMPs. For each VAF, we
have provided some examples of jurisdictions where these VAFs
are implemented. These examples were chosen depending on the
available data on VAFs across geographical Europe. These,
together with a concise definition of each of the VAFs, will
allow a clear illustration of the VAF’s strengths and weaknesses.

RESULTS

Search Results
Our literature search yielded 1,559 articles. We excluded articles
that focused solely on the regulatory process for OMP designation
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TABLE 1| An explanation of the different value assessment frameworks in the context of (ultra-)OMPs and their implementation in jurisdictions across geographical Europe.

Value
assessment
framework

Definition

Examples

Value
assessment
framework

Definition

No economic evaluation

Evaluates an intervention by
considering evaluation criteria other
than cost-effectiveness, such as
efficacy and effectiveness, safety,
feasibility or added therapeutic value
compared to the standard of

care (SoC)

- Belgium: Cost-effectiveness of
orphan medicinal products (OMPs)
and non-OMPs not considered a
decision-making factor for their
reimbursement (Nicod and Whittal,
2020)

- France: Cost-effectiveness
analysis (CEA) considered when the
budget impact (Bl) exceeds 20
million (Nicod and Whittal, 2020)

- Germany: Cost-benefit analysis
(CBA) performed for an OMP only
when its estimated annual turnover
exceeds €50 million (European
commission (EC) 2016; Knight and
Pearson, 2019)

- The Netherlands: Cost-
effectiveness of both non-OMPs
and OMPs is considered only when
the budget impact is high (>50
million), or when there is a high price
per patient per year combined with a
budget that exceeds 10 million
(Nicod and Whittal, 2020)

- Slovakia and Lithuania: Cost-
effectiveness not requested for ultra-
OMPs (Malinowski et al., 2019;
Nicod and Whittal, 2020)

Standard economic evaluation

Compares both an intervention’s
cost and effectiveness against the
current SoC. Outcome is the
incremental-cost-effectiveness
ratio (ICER, i.e. the extra cost we
have to pay in order to gain a unit of
health benefit over the existing
alternative), compared to a
benchmark (the ICER threshold) or
to the ICERSs of other interventions
funded by the health budget
(Simoens 2009)

- Austria, Bulgaria, Scotland,
Ireland (Nicod and Whittal, 2020),
Latvia (Malinowski et al., 2019;
Nicod and Whittal, 2020),
Liechtenstein, Malta, Poland,
Portugal

- Romania: Adopted for all
interventions

- Lithuania: Adopted for non-OMPs
and OMPs, not for ultra-OMPs
(Nicod and Whittal, 2020)

Multi-criteria decision analysis (MCDA)

A matrix in which multiple elements of value, such as cost-effectiveness, disease
severity and unmet need, can be included to generate a composite score for an

Variable ICER threshold

Compares an intervention to the SoC,
hereby allowing the ICER threshold to
change according to predetermined
appraisal criteria or societal
preferences, such as prevalence,
severity of ilness, fair innings (higher
priority to treatments for patients with
a severely life-shortening disease) or a
disease’s social value (Wiliams 1997;
Towse and Garau 2018; Drummond
et al., 2009). For each preference,
separate priority classes can be
created for which a different threshold
applies. Idealy, this evaluation process
is separated into two independent, yet
simultaneous assessments: One to
define the priority class and another to
perform the economic evaluation
(Nord et al., 2009)

- Slovakia: Variable ICER threshold
for non-OMPs and OMPs (Nicod
and Whittal, 2020)

- Sweden: Variable ICER threshold
applied for all interventions (Nicod
and Whittal, 2020)

- The Netherlands: Variable ICER
threshold for all interventions
according to disease severity, with
an ICER threshold of 20.000,
50.000 or 80.000 when severity
falls between 0.1 and 0.4, 0.41,
and 0.71, and 0.7 and 1
respectively (Stolk et al. 2004; van
de Wetering et al., 2013; Wetering
et al., 2015; Kanters, 2016)

- Scotland: a Higher threshold may
be accepted for OMPs and ultra-
OMPs (Nicod and Whittal, 2020)

- Norway: a Higher ICER threshold
may be accepted for ultra-OMPs
(Wiss 2017)

Weighted QALYs

Compares an intervention to the
SoC, hereby increasing the weight
of a unit of health benefit (the quality-
adjusted life year, QALY) according
to predetermined appraisal criteria
such as disease severity or unmet
medical need. A common approach
is to capture societal preferences,
transform them into weights and
multiply the number of QALYs
gained with the relevant equity
weight. The outcome is a new ICER
that can then be compared with the
standard cost-effectiveness
threshold (Wailoo et al., 2009). For
other approaches to weighting
QALYs, we refer to the article by
(Nord et al., 2009)

- England and Wales: QALY weights
apply if (i) the ICER exceeds
£100,000/QALY and (ji) there is
strong evidence that the treatment
offers significant QALY gains
compared to its competitor (see
Table 3 for QALY weights) (National
Institute for Health and Care
Excellence (NICE) 2017)

Separate VAF

intervention. A multidisciplinary team first identifies all relevant criteria of value
(appraisal criteria). Criteria are then prioritized, by attaching weights according to
relevance for the treatment under evaluation. Afterwards, the performance of the
intervention against each criterion is scored. The final result is an overall score
which can be used to identify the most preferred treatment for funding or make a list
in which treatments are ranked (Thokala and Duenas, 2012; Belton and Steward,

2002; Dodgson et al., 2009)

Appraises an intervention through a value assessment
framework (VAF) that is different from the standard VAF

(Continued on following page)
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TABLE 1 | (Continued) An explanation of the different value assessment frameworks in the context of (ultra-JOMPs and their implementation in jurisdictions across geographical

Europe.

Value Multi-criteria decision analysis (MCDA)

assessment

framework

Examples - Slovakia: “MCDA-like approach” for non-OMPs and OMPs, as they add weights

to appraisal criteria. An MCDA-score is used to vary the ICER threshold

- Romania: “MCDA-like approach” that adds weights to appraisal criteria. No
formal health technology assessment (HTA) process in place, but uses a “score
cards” HTA method for both OMPs and non-OMPs. Through the VAF, each drug
receives points according to a specific set of criteria (including cost-effectiveness)
(Radu et al., 2016; Malinowski et al., 2019). Bonus points are granted for OMPs,
which are approved only after a special therapeutic protocol is set-up (Radu et al.,
2016; Malinowski et al., 2019; Nicod and Whittal, 2020)

- Lombardy in Italy: The Valutazione delle Tecnologie Sanitarie (VTS) framework
adopted the EUnetHTA” core model to guide the decision-making process
Radaelli et al. (2014). Consists of a prioritization, assessment and appraisal step.
Appraisal step is guided by an EVIDEM-like approach toward MCDA. Compared to
EVIDEM changes were made to the criteria in order to avoid mentioned
shortcomings such as the mutual independence and overlap between criteria.
Incorporates an opportunity cost approach, requiring applicants to highlight which

Separate VAF

- France, Lithuania and Slovakia: Ultra-OMPs do not pass
through the standard VAF, yet it's not clear whether other
appraisal criteria are considered (Nicod and Whittal, 2020)

- England and Wales: Separate VAF, highly specialized
technologies (HST) appraisal process, implemented by the
National Institute for Health and Care Excellence (NICE). The VAF
applies for (ultra-)OMPs that meet a certain set of requirements
such as “the target patient group for the technology in its licensed
indication is so small that treatment will usually be concentrated
in very few centers in the NHS” (National Institute for Health and
Care Excellence (NICE) 2017). The pathway considers additional
appraisal criteria such as the nature of the condition (including the
impact of the disease on caregivers’ quality of life), cost/QALY,
and the impact of the technology beyond direct health benefits
(National Institute for Health and Care Excellence (NICE) 2017)
- Scotland: Separate VAF for OMPs and ultra-OMPs (and end-of-
life medicines), implemented by the scottish medicines
consortium (SMC) (Scottish Medicines Consortium (SMC) n.d.).
Similar appraisal criteria to those of the HST process apply, yet
SMC applies a more qualitative approach, and may thus accept a
higher threshold compared to OMPs and non-OMPs Nicod and
Whittal (2020)

interventions will be substituted (and thus, may become candidates for

disinvestment) Cleemput et al. (2011), Radaelli et al. (2014)

HTA, health technology assessment; ICER, incremental cost-effectiveness ratio; MCDA, muilti-criteria decision analysis; NICE, National Institute for Health and Care Excellence; OMP,
orphan medicinal product; QALY, quality adjusted life-year; SMC, Scottish Medicines Consortium; SoC, standard of care; VAF, value assessment framework.

or authorization, on the availability of OMPs, on price comparisons
of OMPs, and on managed entry agreements and/or risk sharing
schemes. Afterward, a full-text screening was performed of which we
excluded publications that did not mention any strengths or barriers
of VAFs for OMPs. Additional publications were added either
through snowballing, focused searches or because they were
known by the authors. In total, 215 publications were selected to
be included in the study (see Figure 1).

Defining the Value Assessment

Frameworks for Orphan Drugs

In Table 1 we have provided a description for each of the six VAFs
that we have categorized in the context of OMPs. The first four
VAFs, either without economic evaluation, with a standard
economic evaluation, using a modified ICER threshold or QALY
weights (see Frameworks That Do not Apply Economic Evaluation,
Applying a Standard Economic Evaluation, Modifying the ICER
Threshold, Attaching Weights to QALYs), relate primarily to the
VAF’s approach toward the assessment of specific criteria such as
cost-effectiveness or disease severity, whereas the last two, the
concept of MCDA and a separate VAF for ultra-OMPs (see
Multi-Criteria Decision Analysis (MCDA), A Separate Framework
for Ultra-OMPs) relate particularly to how the criteria and multiple
approaches are assembled within the VAF. These 6 categories are not
all mutually exclusive, meaning that a jurisdiction’s VAF may fall
under multiple categories (see Combination of Value Assessment
Frameworks).

Strengths and Weaknesses of Value

Assessment Frameworks for Orphan Drugs
Table 2 presents, for each VAF, a summary of the strengths and
weaknesses in the context of OMPs. They are explained in detail
in the following sections.

Frameworks That do not Apply Economic Evaluation
Faced with increasingly constrained healthcare budgets, decision-
makers in most European jurisdictions consider an OMPs cost-
effectiveness when deciding on reimbursement. However, some
countries have not incorporated cost-effectiveness into their
standard assessment process or may exempt either OMPs, ultra-
OMPs or both from their standard approach (see Table 1).

When decision-makers choose not to subject OMPs to an
economic evaluation, it may allow them to reimburse (ultra-)
OMPs that have unfavorable cost-effectiveness. One of the reasons
behind this argument is the fact that they are often regarded as being
highly priced while their effectiveness is uncertain at the time of
submission (Schuller et al., 2015; Drummond et al., 2007). We refer to
Box 1, where we have further explored the arguments behind this
statement. At the same time, most societies adopt a utilitarian
perspective toward healthcare, which means that decision-makers
aim to maximize health benefits within a limited budget. If a payer
would grant reimbursement to an OMP that is not effective, this
would imply that these funds cannot be spent on other treatments that
are cost-effective (Picavet et al., 2014b). Such VAFs risk decreasing
population health if (cost-ineffective) OMPs are reimbursed
(Ollendorf et al., 2018).
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TABLE 2 | A summary of value assessment frameworks, their strengths and weaknesses, in the context of (ultra-)OMPs.

Value No economic

assessment evaluation

framework

Strengths - Allows flexibility to
reimburse (ultra-)
OMPs regardless of
its cost-
effectiveness

Weaknesses

Applying a Standard Economic Evaluation

To determine whether an intervention provides value for money,
decision-makers can rely on an economic evaluation (see
Table 1). A framework that utilizes a standard economic
evaluation generally treats both OMPs and non-OMPs in the

- Reimbursing cost-
ineffective (ultra-)
OMPs risks
decreasing
population health

Standard economic
evaluation

- Subjects all drugs to
the same cost-
effectiveness
standards

- May motivate
manufacturers to
improve methods to
reduce data
uncertainty

- Includes different
perspectives (for
instance, health care
payer or societal
perspective)

- A universal and
constant ICER
threshold does not
exist

- Less likely for OMPs
to meet common ICER
thresholds

- Methods to value the
QALY are flawed, do
not capture full value

- QALY value depends
on the individual’s
characteristics

- Creates unequal
access to treatment

Variable ICER
threshold

- Increases chance for
reimbursement

- Implications of
considering non-
traditional criteria such as
disease severity and
unmet need are made
explicit

- Increases inequality
when methodology is
flawed

- Societal preference
studies, which determine
criteria, contain flaws

- Increasing ICER
threshold may
demotivate cost-effective
OMP development

Weighted QALYs

- Increases chance for
reimbursement

- Increases inequality
when methodology is
flawed

- Societal preference
studies, which
determine criteria,
contain flaws

- Increases complexity
when multiple
appraisal criteria are
considered
simultaneously

Multi-criteria decision
analysis

- Flexibility to in-and
exclude criteria

- Supports making trade-
offs between competing
values through criteria
weighting

- Considers all criteria
consistently in an explicit
manner

- Increases transparency
as key decision-making
arguments become
traceable

- Allows interpretation of
data by multiple
stakeholders

- Provides legitimacy of a
final decision

- Manages data
uncertainty accordingly

- In time: may increase
consistency between
appraisals, provide
insight into (country
specific) societal
preferences, direct
investments toward
criteria with higher value
- No consistency
between frameworks

- Issues with criteria
validity and overlap

- No benchmark to
compare MCDA scores
with

- May decrease
importance of cost-
effectiveness and
feasibility criteria

- Reluctancy towards
more transparency

Separate VAF

- Might meet some
of the shortcomings
of other VAFs

- Lack of consensus
on the importance of
rarity in prioritizing
funding

- Requirements to
enter separate
pathway are often
vague

- Time to reach final
decision may be too
long

same way. However, there is still much debate as to whether

OMPs

deserve a special treatment over non-OMPs in
reimbursement procedures, with authors arguing in favor
(Drummond et al, 2007; Simoens et al., 2012), or against
(McCabe et al., 2005).
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BOX 1 | Clinical uncertainty and the black box of OMP pricing.

A Review of EU VAFs

Compared to non-OMPs, several authors consider an OMPs effectiveness to be more uncertain, as clinical data is often limited at time of submission. This is due to the
rarity of the disease, affecting very small yet heterogeneous patient groups, thereby creating a lack of knowledge on the natural history of the disease, a lack of
clinical expertize and hence, a great difficulty in establishing appropriate (surrogate) clinical trial endpoints. Also, due to low patient numbers and difficulty
recruiting patients, clinical trials for OMPs are generally smaller. Furthermore, due to the high unmet need, they are less likely to include a comparator/placebo arm.
On top they run shorter, since the disease’s severe nature and unmet need increase the urgency to market the OMP (Nestler-Parr et al., 2018; Hughes et al., 2005;
Schlander et al., 2016; McCabe et al., 2006; Lagakos 2003; McCabe et al., 2007; Augustine et al., 2013; Hughes-Wilson et al., 2012; Pearson et al., 2018). On the
other hand, the pricing of OMPs is, to date, perceived to be a black box (Picavet et al., 2013). OMP prices are set relatively high when compared to non-OMPs, with
manufacturers claiming they need to recoup high acquisition costs from a limited number of patients. By increasing the OMP’s unit price, they may attempt to
decrease their financial risk (Drummond et al., 2007; McCabe et al., 2010; Schlander et al., 2016). The high unit price may also include other substantial cost-drivers,
such as expensive post-marketing surveillance programs (Simoens 2011; Schlander et al., 2016) and extra costs linked to the adaptation to the different national
pricing and reimbursement procedures (Boon and Moors, 2008). Finally, the monopolistic position of many OMPs may also contribute to higher prices when,
among other reasons, a high unmet need creates a higher willingness to pay (Boon and Moors, 2008; Simoens 2011).

From the available literature, we have deducted three main
strengths of using standard economic evaluation for the
assessment of OMPs. First of all, a standard economic
evaluation holds all drugs to the same standards (McCabe
et al., 2006), and hereby guarantees an equal treatment of
OMPs vs. non-OMPs. Given the fact that it is currently
unclear whether society prefers to fund treatment by OMPs
(see Box 2) (Richardson and Schlander 2019), by subjecting
both to the same cost-effectiveness standards, payers make
sure that the “anonymous many are not harmed to benefit the
identifiable few”(McCabe et al., 2010).

Also, requiring OMPs to adhere to standard cost-effectiveness
thresholds may motivate manufacturers to improve methods for the
collection of robust study data and, subsequently, reduce the
uncertainty regarding the clinical effectiveness of OMPs (Berdud
etal., 2020). Another strength of a standard economic evaluation (or
an economic evaluation in general) is that it allows the flexibility to
shift between different perspectives when considering costs to
calculate the ICER. Traditionally, a healthcare payer perspective is
adopted that focuses exclusively on costs borne by the payer or
health insurance. However, as a rare disease may significantly
decrease the productivity of patients and caregivers (for instance
by impairing their professional activity (EURORDIS 2017)), a
societal perspective could be more appropriate in the context of
OMPs (Jonsson 2009; Annemans et al., 2017; Lakdawalla et al.,
2018), as it considers the impact on areas other than the health care
sector. Shifting from a healthcare payer to a societal perspective
allows the inclusion of an OMPs positive impact on productivity into
the value assessment, which is the case in the Netherlands (Knight
and Pearson 2019), Denmark (Knight and Pearson 2019), Finland
(Knight and Pearson 2019), Norway (Knight and Pearson 2019) and
Sweden (Knight and Pearson 2019).

Despite the strengths listed above, we also found barriers toward
the use of standard economic evaluation for OMPs. First of all, it is
argued that one universally true and “constant” ICER threshold does
not exist, and, in fact, is constantly changing. Moreover, most
countries do not apply an explicit ICER threshold (Iskrov et al,
2017; Eichler et al., 2004). Moreover, as we have mentioned before, it
is difficult for OMPs (especially those indicated for ultra-rare
diseases) to adhere to standard cost-effectiveness thresholds
(Schuller et al, 2015; Drummond et al., 2007). Their uncertain
effectiveness, combined with the lack of transparency surrounding
the price of an OMP, leaves decision-makers with little negotiation

power to lower the high prices that manufacturers set for an OMP
and, as such, improve their cost-effectiveness (see Box 1) (Simoens
2011).

Also, generic health outcome measures, such as the QALY, are
used to express the effectiveness of an intervention. However, the
methods used to value health outcome measures may
underestimate an OMPs effectiveness. On the one hand,
questionnaires that are too general to capture relevant rare
disease symptoms will not capture all meaningful treatment
effects. This is the case with the EuroQol-5D (EQ-5D), a well-
known questionnaire with several limitations regarding its use for
rare disease patients (Nord et al., 2009; Schuller et al., 2015; Towse
and Garau 2018). For instance, the EQ-5D does not measure an
increase in walking distance, despite this being a meaningful
treatment outcome for a rare disease patient that is housebound
(Picavet et al., 2013a; Pinxten, et al., 2012; Douglas et al., 2015).
This treatment effect could be of value in the appraisal of an OMP,
especially when its generic health benefit in terms of for example
QALY gains is uncertain (Towse and Garau 2018; Lakdawalla et al.,
2018; Douglas et al.,, 2015; Picavet et al., 2013b; Pinxten, et al.,
2012). On the other hand, disease-specific questionnaires may not
be properly translated into a generic outcome measure and, as a
result, will not allow a comparison between different diseases
(Nord et al., 2009; Priedane et al., 2018).

Another downside toward the use of the QALY as a measure
for an OMPs effectiveness is the fact that the value of a QALY
may differ according to patients’ characteristics (Harris 1987;
Kappel and Sandee 1992; Nord et al., 2009). For instance, the
amount of QALY gained from a treatment with either an OMP
or non-OMP relies on a patient’s capacity to benefit from a
treatment (Cleemput et al., 2011). For a rare disease patient, this
capacity is generally lower (compared to a non-rare disease
patient), in particular when an OMP does not cure the
disease. This is the result of the disease’s severe nature and its
impact on life expectancy. This means that a framework utilizing
QALYs for drug appraisal could discriminate against OMPs. On a
side note, it is not clear whether society values a patient’s capacity
to benefit, as preference studies showed that society places a lower
value on any additional treatment benefits (such as QALYs) once
a minimum amount has been obtained (Schlander et al., 2016).

Underpinning the ethical principle of equity, all patients
should have an equal chance at receiving treatment, regardless
of the rarity of the disease (Drummond et al, 2007). This
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BOX 2 | Does society wish to prioritize treatment for a rare disease?

A Review of EU VAFs

Critics of standard economic evaluation often argue that the approach toward OMPs should differ from those toward non-OMPs because of the rarity of the disease an
OMP treats. Rarity is the only characteristic that separates an OMP from a non-OMP, and is as such captured in OMP legislation (Regulation (EC) No 141/2000).
Nevertheless, several social preference studies have indicated that society does not wish to prioritize funding of OMPs over non-OMPs based purely on the
rarity of the diseases they treat (Desser et al., 2010; National Institute for Clinical Excellence (NICE), 2004; McCabe et al., 2010; Ryan et al., 2001; Bourke et al.,
2018). Then in 2019, Richardson and Schlander found that the outcome of societal preference studies is influenced by the way the questions are framed. They
concluded that in some cases citizens may prioritize funding for cost-ineffective OMPs, when there is only a small impact for each citizen baring the costs
(Richardson and Schlander 2019). They state that, when study questions are developed from a utilitarian rather than a rights-based perspective (which aims to
maximize equity by allocating resources fairly), the attributes under study (which define the social preferences) are framed. For instance, questionnaires usually
mention costs from the perspective of the interviewee as a patient, rather than from the interviewee as a citizen and taxpayer. An interviewee acting as a citizen tends
to be more sharing than an individual patient, indicating that the chosen perspective influences the interviewees’ behavior (Richardson and Schlander 2019). This
implies that researchers should be careful when developing questionnaires that aim to define any preference toward disease rarity and should validate them.

principle has been captured in EU legislation.> Moreover,
following the ethical principle of non-abandonment, neglecting
the needs of the currently 17.8-30.3 million European rare disease
patients, representing approximately 3.5-5.9% of the population
(Nguengang Wakap et al., 2020), would be considered unethical
(Pinxten et al., 2012). Valuing OMPs based on efficiency criteria
such as cost-effectiveness alone is considered to be unfair toward
rare disease patients, as this inhibits their chance for equal
treatment even more given their high unmet need, compared
to non-rare disease patients.

Modifying the ICER Threshold

Some countries, have implemented a VAF that applies a flexible
ICER threshold, either for OMPs, ultra-OMPs or both (see
Table 1).

One major strength of a variable ICER threshold is that it
allows for less cost-effective OMPs to be reimbursed based on
legitimate HTA criteria, other than those traditionally relating to
efficiency, safety or economic consequences. Allowing a higher
ICER threshold for OMPs would improve access for rare disease
patients and thus enable equal access to treatment between rare
disease and non-rare disease patients. Furthermore, the
implications of including non-traditional criteria (such as
disease severity) in the decision-making process become more
explicit when these criteria are linked to a higher or lower ICER
threshold (Juth et al., 2020).

Nevertheless, a critical downside of modifying the ICER for
OMPs is that it may discriminate against non-OMPs and thus,
exacerbate unequal access between both, if the approach is not
based on robust evidence (Paulden et al., 2014). For instance,
the Netherlands (van de Wetering et al., 2013; Stolk et al., 2004;
van de Wetering et al., 2013), vary the ICER threshold
according to the severity of illness. However, such estimates of
severity are believed to be uncertain and heterogeneous (Versteegh
etal, 2019). Furthermore, it is not clear how a class of severity (see
Table 1) should relate to a specific ICER threshold (Bobinac et al.,
2012). Moreover, when falling below the ICER threshold,
manufacturers may maximize their gains by filling in the gap
(Coté and Keating 2012). As such, a higher ICER threshold could
provide an incentive for manufacturers to make unnecessarily
high-risk investments (McCabe et al., 2008).

*Regulation (EC) No 141/2000.

Attaching Weights to QALYs

Some countries add societal preferences into standard economic
evaluation (Drummond 2008), by varying the weight of a QALY
according to other legitimate criteria, which could be relevant for
OMPs as well (see Table 1).

When an OMP-generated QALY is given a higher weight, the
OMP becomes more cost-effective and will more likely fall below the
ICER threshold (Wailoo et al., 2009). Much like the modified ICER
threshold approach, a VAF that applies QALY weights would increase
an OMPs chance for reimbursement and thus, would improve access
for rare disease patients (Dear et al., 2006; Hughes et al., 2005).

The same criticism that applies for a modified ICER threshold
is also applicable for a framework weighting QALY’s, namely the
lack of empirical base to link equity weights, such as those
depicted in the example of England and Wales, to QALYs (see
Table 3) (Bobinac et al., 2012). This also means that the criteria,
on the basis of which QALYs are weighted, should be based on
existing societal preferences (Sassi et al., 2001; Bobinac et al,
2012). If we assume that healthcare budgets are limited, other
patients will bear the “opportunity cost” of an OMP being
reimbursed (Paulden et al, 2014). Hence, incorporating
criteria such as “severity of disease” into the appraisal process
may contribute to inequality if their inclusion is not based on
empirical evidence, meaning that they should reflect existing
societal preferences (McCabe et al, 2006; Linley and Hughes
2013; Simoens et al., 2013).

Also, decision-makers often do not know which patients bear
the opportunity cost of a positive reimbursement decision, nor
the characteristics that these patients present (Wailoo et al., 2009;
McCabe et al., 2010). This could be due to the fact that in general,
some patient groups, such as those for rare diseases, may be more
vociferous (and thus more visible) than others, even though they

TABLE 3 | QALY weights applied by NICEs HST process (adapted from: NICE
Interim Process and Methods of the Highly Specialised Technologies
Programme Updated to reflect 2017 changes).

Additional QALYs gained QALY weight
(per patient, over

a lifetime)

<10 1

11-29 1-3 (in equal increments)
>30 3

QALY quality-adjusted life-year; NICE, national institute for health and care excellence;
HST, highly specialized technologies; ICER, incremental cost-effectiveness ratio.
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may not always agree among themselves. This may have led to a
disproportionate exposure of societal preferences toward the
treatment of rare disease patients, compared to those suffering
from a disease that is less visible to decision-makers. However, it
is important to keep in mind that, when the value of OMP-
generated QALY increases (by weighting QALYs), the health (or
QALY gain) of those who bare the opportunity cost is valued less.
Nevertheless, important yet unexposed societal preferences may
exist as well. By not carefully considering the needs of those who
bear the costs (and hence, unexposed societal preferences toward
these patients’ characteristics), rare disease patients may be
unjustly favored over non-rare disease patients (McCabe et al.,
2006; Wailoo et al., 2009; Linley and Hughes 2013; Simoens et al.,
2013).

Lastly, although a formula exists to adjust the weight of a
QALY according to disease severity, decision-makers may wish to
consider multiple evaluation criteria (such as disease severity and
unmet need) simultaneously in one VAF for OMPs. However,
multiple preferences are not easily incorporated into a clear and
practical equation (Richardson and Schlander 2019). Ultimately,
by transforming societal preferences into numbers, the outcome
may become too difficult to interpret by those involved in the
decision-making process (Nord et al., 2009).

Multi-Criteria Decision Analysis (MCDA)

MCDA (see Table 1) has increasingly been advocated as a
suitable VAF for OMPs (Simoens 2014; Iskrov et al., 2016;
Kanters et al., 2015; Serpik and Yagudina 2014; Baran-Kooiker
et al., 2018; Friedmann et al., 2018; Gilabert-Perramon et al,,
2017; Trip et al., 2014; Annemans et al., 2017). In fact, several
research groups have tailored MCDA frameworks for appraisal of
OMP, among which EVIDEM is currently the most researched
framework for OMPs (Hughes-Wilson et al., 2012; Sussex et al.,
2013b; Paulden et al., 2015; Schey et al., 2017; Wagner et al., 2016;
Fedyaeva et al.,, 2014). Nevertheless, no health authorities have yet
adopted a “full” MCDA as their standard VAF for OMP
appraisal, although some countries have adopted an “MCDA-
like” approach (see Table 1). MCDA’s main strength lies in the
fact that it allows the flexibility to in- or exclude assessment
criteria (Hughes-Wilson et al., 2012; Adunlin et al., 2015; Angelis
and Kanavos 2016; Friedmann et al., 2018), so that decision-
makers can include all elements which are considered to be of
value for OMPs as well as non-OMPs (Wagner et al., 2016). For
instance, the EVIDEM framework provides a standardized
MCDA approach for health technologies in general, yet it can
be tailored to disease- and/or country-specific contexts if
necessary (Goetghebeur et al., 2008; Tony et al., 2011; Wagner
et al.,, 2016).

The MCDA matrix structure allows decision-makers to keep
the discussion focused around the pre-defined set of key-criteria
in an objective manner (Gilabert-Perramon et al., 2017; Guarga
et al., 2019). Meanwhile, the VAF still leaves room to include
stakeholders’ individual comments (Guarga et al., 2019), which
ultimately leads to more transparency regarding the key-
arguments that led to a final decision (Thokala and Duenas
2012; Radaelli et al., 2014; Adunlin et al., 2015; Angelis and
Kanavos 2016; Baran-Kooiker et al., 2018; Guarga et al.,, 2019).

A Review of EU VAFs

For some, this structured process of identifying and appraising
criteria may be even more valuable than a final, numerical score
(Wagner et al., 2016; Gilabert-Perramon et al., 2017; Guarga et al.,
2019). In part, this could be due to the fact that the VAF enables
decision-makers to consider uncertainty in a more deliberate
manner, for example by weighting criteria differently (Friedmann
et al., 2018) or by allowing score ranges when assessing criteria
performance (Wagner et al., 2016). For instance, the EVIDEM
framework considers different sub-criteria for the criterion
“quality of evidence”. Each sub-criterium is connected to a
specific disease area and can be assessed differently according
to the quality of data that is common in each field. Such
categorization of data quality seems appropriate in the field of
rare diseases, where well-powered and double-blind RCTs are
often lacking (Wagner et al., 2017).

The engagement of a broad range of stakeholders such as
clinicians, patients and potentially the wider public is important
within the complex decision-making process regarding OMPs.
Involving them in criteria selection and weighting ensures that all
stakeholder’s priorities and preferences are considered (Hughes-
Wilson et al., 2012; Thokala et al., 2016; Friedmann et al., 2018;
Guarga et al., 2019). Their involvement also helps to interpret the
evidence from a broader range of perspectives (Guarga et al,
2019). OMP appraisal often involves trading off efficiency (i.e.
cost-effectiveness) with fairness (i.e. severity, unmet need). The
inclusion of patients in particular may facilitate these trade-offs
between competing criteria, especially in a context of high
uncertainty, as they shed light on what factors are of value in
OMP treatment (Picavet et al., 2013a; Douglas et al., 2015; Marsh
et al,, 2017; Rosenberg-Yunger et al., 2011). This might enrich
discussions and potentially lead to a better understanding of the
evidence. On the one hand, a multiple stakeholder approach
combined with transparent reporting helps decision-makers to
justify a final decision (Iskrov et al., 2017; Baltussen et al., 2018;
Kolasa et al., 2018). This is important, as the OMP appraisal
process may often turn political, putting high pressure on
decision-makers to avoid a negative outcome (Simoens et al.,
2013). On the other hand, the outcome is more easily accepted by
the wider public (Youngkong et al., 2012; Iskrov et al., 2017; Schey
et al., 2017; Baltussen et al., 2018). This does not only apply for a
negative reimbursement decision, since a “fair” allocation of
limited funds implies that also a positive decision requires a
proper justification of whether the OMP is worth its (often high)
price (Simoens 2011).

When applied systematically, the decision-making process will
become more consistent with subsequent appraisals (Sussex et al.,
2013b; Diaby et al, 2015; Mihlbacher and Kaczynski 2016;
Thokala et al., 2016; Baran-Kooiker et al., 2018). This way,
MCDA meets the shortcomings of other VAFs that may
consider appraisal criteria implicitly. Also, when all criteria are
formalized and appraised consistently, MCDA may, in time,
provide insight into the attributes that are of value to
healthcare payers, patients and society as a whole. After a
while, a cross-country comparison of HTA appraisal criteria
and final decisions may highlight country-specific preferences
for OMPs and for rare diseases, insofar as these would exist
(Dharssi et al., 2017).
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Despite its potential, there are several barriers toward the
universal use of a standardized MCDA framework. One of the
reasons can be found in the lack of consistency between models
that are currently proposed or implemented. For instance,
conceptual MCDA frameworks are currently not consistent in
terms of criteria considered, their quantification, the methods
applied to elicit criteria weights (Friedmann et al., 2018) and the
MCDA-score needed to issue a positive reimbursement decision
(Iskrov et al., 2016; Kolasa et al., 2016). Moreover, it is argued that
a final numerical MCDA-score is difficult to interpret, as there is
currently no benchmark to refer to. Baran-Kooiker et al. (2018)
proposes to separate the final MCDA-score into a cost- and value-
score. This would facilitate the interpretation of the score across
different treatments and countries, especially since cost outcomes
such as cost-effectiveness are connected to specific healthcare
systems (Baran-Kooiker et al., 2018).

Another issue is the risk of double counting factors of value when
there is an overlap in criteria (Marsh et al,, 2018). For instance, the
EVIDEM framework scores several criteria that, to some extent, relate
to cost-effectiveness, for instance by including “comparative
effectiveness”, “comparative safety/tolerability”, “comparative patient-
perceived health/patient-reported outcomes”, and “type of therapeutic
benefit”. By overvaluing the effectiveness component, the weights given
to these criteria become invalid (Baran-Kooiker et al., 2018).

Although one of the framework’s strengths is that it allows to
manage the uncertainty surrounding the evidence base of the
OMP, MCDA does not solve the well-known barriers for
evidence generation, such as the patient heterogeneity in
disease profiles or the difficulty in setting appropriate clinical
endpoints (Picavet et al., 2013b; Friedmann et al., 2018; Guarga
et al., 2019). Also, when stakeholder groups are too small (for
instance in countries with a lack of broad national expertize on
clinical, patient or policy level), the weighting process becomes
less robust and thus, less replicable (Sussex et al., 2013b). Lack of
expertize could also create barriers for stakeholders’ thorough
understanding of the rare disease and the available evidence on
the OMP, which is crucial for both the weighting and scoring
process (Sussex et al., 2013b).

Finally, literature suggests that economic criteria are
generally considered to be less important by multi-
stakeholder groups involved in the weighting of MCDA-
criteria for OMP-appraisal (Friedmann et al, 2018). This
could be an important hurdle for decision-makers, who are
often restricted by budget limits. Moreover, health authorities
may be reluctant to become too transparent, which could keep
them from adopting an MCDA-framework for decision-making
(Sussex et al., 2013b). This was mentioned in a research paper by
Sussex et al., although the authors do not mention potential
reasons for this reluctance. Additionally, one panel discussion
mentioned confidentiality risks as a reason not to implement
MCDA (Sussex et al., 2013a).

Some countries have implemented an MCDA-like approach
(see Table 1), for which we have identified several limitations
from the available literature. For instance, Radu et al. report that
Romania’s score card method is not applied consistently and that
the final reports contain mistakes (Radu et al., 2016). In Slovakia,
there seems to be a lack of transparency regarding both the

A Review of EU VAFs

appraisal process of OMPs through MCDA and the decision-
making criteria that are included in the matrix. For instance, the
Impact-HTA country vignettes report that there are no clear
guidelines on how to perform an economic evaluation, despite its
obligation. They also note the lack of a public hearing prior to
submission, with the possibility to clarify or ask questions only
after submission of the dossier (Nicod and Whittal 2020). Lastly,
the Lombardian VTS framework has been criticized for its
complexity, limited flexibility and adaptability (Cleemput et al.,
2011; Radaelli et al., 2014).

A Separate Framework for Ultra-OMPs
Decision-making bodies in several countries (see Table 1),
appraise ultra-OMPs through a VAF that is different from
those applied for OMPs and non-OMPs (see Table 1).

A separate framework might meet some of the shortcomings
related to the frameworks above. For instance, in Scotland,
patients and caregivers are invited to shed light on benefits or
disadvantages of the ultra-OMP, which are neither captured in
quality of life measures nor published in the literature.

Nevertheless, by allowing a separate appraisal of ultra-OMPs
vs. non-OMPs, health authorities acknowledge that there are
reasons for doing so, despite a lack in consensus on whether
society prefers to prioritize treatment based on disease rarity
(Hughes et al., 2005; McCabe et al., 2006; Schlander et al., 2016;
Soares 2012). Furthermore, in England and Wales, the VAF
(named “the Highly Specialized Technologies” or HST
process) has been criticized for its vague description of
requirements, which have to be fulfilled in order for (ultra-)
OMPs to pass through (Henderson et al., 2020). Requirements
such as the target patient group for the technology in its licensed
indication is so small that treatment will usually be concentrated in
very few centers in the NHS and the technology is likely to have a
very high acquisition cost, imply that eligibility is decided upon in
an ad hoc manner (Richardson and Schlander 2019). This has
resulted in ultra-OMPs being subjected to the same cost-
effectiveness threshold as other drugs (Henderson et al., 2020).
Another concern is the fact that ultra-OMPs are disregarded by
the HST process when they are not exclusively indicated for ultra-
rare diseases (Henderson et al., 2020). Furthermore, one of the
requirements stating that the technology has the potential for life
long use, implies that the HST process discriminates against ultra-
OMPs that are potentially curative (Henderson et al., 2020). In
addition, although an evaluation committee consists of a multi-
stakeholder panel (National Institute for Health and Care
(NICE), 2017), their preferences are not fully incorporated, as
they are not involved in the weighting of evaluation criteria
(Thokala 2011). Generally, it is feared that a difference in
approach between decision-making bodies in England and
Wales on the one hand, and Scotland on the other, will lead
to unequal access to ultra-OMPs across the United Kingdom
(United Kingdom) (Henderson et al., 2020). Also, timeliness
seems to be a drawback, with a study in 2018 finding that in
almost all cases, it took over a year to come to a final appraisal
(Cockerill and Gaebler 2018). Finally, within the SMC’s PACE
program, criteria are not explicitly scored or weighted (Scottish
Medicines Consortium (SMC), 2012).
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TABLE 4 | An overview of the combinations of value assessment frameworks that are applied for non-OMPs, OMPs and ultra-OMPs across geographical Europe.

Standard economic
evaluation

Value No economic evaluation

assessment

Variable ICER threshold

Multi-criteria decision
analysis

Weighted QALYs
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n England, Wales and Scotland an extra set of non-traditional appraisal criteria applies for ultra-OMPs.

®In Romania, OMPs and ultra-OMPs receive extra points in MCDA.

“In Scotland, a Patient and Clinician Engagement (PACE) meeting may be organized for OMPs and ultra-OMPs, which allows patients to share their experience with the disease. For both

OMPs and ultra-OMPs a higher threshold may be accepted.

ICER, incremental cost-effectiveness ratio; MCDA, multi-criteria decision analysis; OMP, orphan medicinal product; QALY, quality-adjusted life year.

Combination of Value Assessment

Frameworks

First of all, many countries have VAFs that are not easily defined,
as they may consist of a combination of VAFs. For instance, in
Slovakia, for both OMPs and non-OMPs, the VAF links a higher
ICER threshold to the outcome of an MCDA. Second, different
combinations may exist depending on whether the appraisal
concerns an ultra-OMP, OMP or non-OMP. We refer to the
example of Slovakia, where the VAF for ultra-OMPs applies
neither MCDA nor a modified ICER threshold, as it doesn’t
include an economic evaluation (Malinowski et al., 2019; Nicod
and Whittal 2020). Table 4 presents, per jurisdiction, an overview
of the overlap between VAFs for OMPs, ultra-OMPs and non-
OMPs.

DISCUSSION

Previous research has focused on the identification, description or
legitimacy of OMP VAFs implemented by decision-making
bodies in Europe (Nicod et al., 2020; Zelei et al., 2016; Bourke
et al., 2018; Picavet et al., 2014b; Szegedi et al., 2018; Nicod et al.,
2017; Hughes et al., 2005; Hughes et al., 2007; Wagner et al., 2016;
Annemans et al., 2017; Sussex et al., 2013b; Schey et al., 2017;
Towse and Garau 2018; Garrison et al.,, 2018; Drummond and
Towse 2014; Simoens 2012; Simoens et al., 2012). Our study adds
to the literature by providing an extensive and integrated
overview of the strengths and weaknesses of OMP VAFs that

are cited in the literature. Here we discuss the following
observations that we derived from this in-depth analysis of
OMP VAFs.

First, this review has shown that VAFs other than those that
apply a standard economic evaluation have been developed (and
implemented in some jurisdictions) with a view to account for the
specific characteristics of OMPs. VAFs such as weighting
QALYs or modifying the ICER threshold do not only
consider cost-effectiveness, but also account for disease
severity or unmet need. Each aims to increase the ICER
threshold, although the methods hereto vary between both
frameworks. MCDA provides a matrix that balances all
criteria considered to be relevant by decision-makers and
reflects a consistent and transparent way of appraisal by
visualizing the key decision-making arguments and enabling
a multiple stakeholder approach. Therefore, in order to allow for
a comprehensive appraisal of OMPs, we advocate the
implementation of a VAF that applies assessment criteria
reflecting a broad definition of value that goes beyond that
captured by standard economic evaluation.

Second, despite the fact that unmet need and disease
severity are often-cited arguments in favor of a special
appraisal of OMPs, it needs to be emphasized that these
characteristics are not associated exclusively with OMPs. As
a consequence, we believe that a VAF should adopt the same
assessment criteria for OMPs and non-OMPs, while
recognizing that some criteria are more relevant to OMPs
and that OMPs may score better on some criteria than non-
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OMPs. For this reason, we are in favor of MCDA as such a
framework meets the “equal treatment” criterion as defined in
Regulation (EC) No 141/2000.

Third, this review has indicated that all VAFs struggle from a
reluctance to be transparent. This could be related to the fact that
decision-makers are faced with a difficult choice between “more
health” or “more consumption”, also called “taboo trade-offs”
(Schokkaert 2016; Luyten and Denier 2019). Confronted with
these trade-offs, decision-makers may create an “escape route”,
hereby banning decision-making to closed expert commissions as
a way to minimize individual responsibility (Fiske and Tetlock
1997; Schokkaert 2016; Luyten and Denier 2019). When setting
up any VAF, we therefore suggest to adopt the concept of
“accountability for reasonableness (A4R)”, meaning that a
VAF should provide 1) transparency regarding the arguments
that lead toward a final decision, while allowing 2) flexibility to
reflect on decisions in light of new arguments. The framework
should furthermore ensure that 3) arguments are relevant,
reasonable, and based on reliable data, and that 4) regulation
and enforcement are in place to ensure that aforementioned
requirements are being met (Daniels and Sabin 2008).

Fourth, we disagree with the notion that clinical and financial
uncertainty associated with OMPs calls for a separate VAF for
OMPs. This uncertainty stems from limitations in the design and
collection of OMP data, which cannot be resolved by a framework
assessing the value of OMPs. Instead, other approaches are required
and have been proposed in the literature such as the conduct of
dose-response studies (Simoens et al., 2012), the involvement of
patients to establish “clinically meaningful” endpoints before the
start of a trial (Picavet et al., 2013a), and the set-up of disease-specific
registries (McCabe et al, 2006). In order to manage financial
uncertainty, decision-makers can adopt an opportunity cost
approach, such as the one applied in the Italian region of
Lombardy (cfr. supra). Another way to manage clinical and
financial uncertainty associated with OMPs is by means of a
managed entry agreement (MEA). These (often) confidential
agreements between the healthcare payer and the pharmaceutical
company link a (temporary) reimbursement decision to specific
conditions, either on a financial (financial-based MEAs) and/or on a
clinical level (performance-based risk-sharing MEAs) (Campillo-
Artero et al., 2012; Garrison et al., 2013; Morel et al., 2013; Aho et al.,
2017; Bouvy et al., 2018). A financial MEA may, for example, entail a
utilization or volume cap as a means to manage an uncertain budget
impact and promote rational drug use. Performance based MEAs
link reimbursement to the OMPs’ performance on a patient
(performance linked reimbursement) or population level
(coverage development agreement, CED) (Morel et al, 2013;
Wenzl and Chapman 2019). However, a recent OECD report
found that, to date, most performance-based MEAs have failed
to decrease clinical uncertainty (Morel et al, 2013; Wenzl and
Chapman 2019). This results, among other reasons, from the fact
that CED protocols generally fail to address the majority of the
uncertainties which were initially identified (Pouwels et al., 2019).
The authors further suggest that jurisdictions implement legislation
that (at least to some extent) allows them to share information on
effectiveness between countries, an idea that seems particularly
relevant to rare diseases.

A Review of EU VAFs

CONCLUSION

This review has provided an overview of the principal strengths
and weaknesses associated with VAFs in the context of OMPs,
such as those with or without a standard economic evaluation, a
VAF that weighs QALYs or varies the ICER threshold, and
MCDA. Although the choice for one or the other depends on the
jurisdictions’ existing framework or geopolitical context, we
advise against the implementation of a separate VAF for
(ultra-)OMPs. We suggest that, in setting up a VAF,
decision-makers align the framework with the concept of
A4R, ensuring a comprehensive approach that provides the
legitimacy of the trade-offs between competing efficiency and
equity values, through transparency surrounding criteria and
their respective weights, hereby involving multiple stakeholders.
By doing so, they subject both OMPs and non-OMPs to the
same standards, while giving them an equal chance for
reimbursement and honoring the principles that are laid out
in the OMP legislation.

LIMITATIONS OF THE REVIEW

Our review is not without limitations. First of all, publication bias may
have led to under- or overreporting of either strengths or weaknesses
of VAFs implemented in certain jurisdictions. Also, our literature
review was limited to studies published in English. Third, as our
manuscript aims to provide a broad perspective on the topic, in
addition to the lack of comprehensive publications on strengths and
weaknesses of VAFs for OMPs, a narrative rather than a systematic
review was chosen, inducing a potential risk of selection bias.

AUTHOR CONTRIBUTIONS

SS developed the idea of the study, outlined the aim and structure
of the review and manuscript, and provided guidance for the
description of theoretical health economic concepts and the
different frameworks. AB performed the literature review and
wrote the manuscript. SS, YD and IH have critically reviewed the
manuscript. YD provided support in the elaboration of the ethical
concepts that arose throughout the study. IH provided support on
the regulatory aspects of the review. All authors read and
approved the final manuscript.

FUNDING

This research was funded by the Research Foundation of Flanders
(FWO, Fonds voor Wetenschappelijk Onderzoek), the grant
number is GOB9819N.

ACKNOWLEDGMENTS

We wish to thank Khadidja Abdallah and Marc Dooms for
providing their insights and feedback during the conduct and
finalization of the study.

Frontiers in Pharmacology | www.frontiersin.org

May 2021 | Volume 12 | Article 631527


https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Blonda et al.

REFERENCES

Adunlin, G., Diaby, V., Montero, A. J., and Xiao, H. (2015). Multicriteria decision
analysis in oncology. Health Expect. 18 (6), 1812-1826. doi:10.1111/hex.12178

Aho, E., Johansson, P., Uddén, A., Zhao de Gosson de Varennes, Y., Rasmuson, S.,
and Rénholm, G. (2017). The development of pharmaceutical expenditure in
Sweden. Stockholm, Sweden: Dental and Pharmaceutical Benefits Agency.

Angelis, A., and Kanavos, P. (2016). Value-based assessment of new medical
technologies: towards a robust methodological framework for the application of
multiple criteria decision analysis in the context of health technology
assessment. Pharmacoeconomics 34 (5), 435-446. doi:10.1007/s40273-015-
0370-z

Annemans, L., Aymé, S., Le Cam, Y., Facey, K., Gunther, P., Nicod, E., et al. (2017).
Recommendations from the European working group for value assessment and
funding processes in rare diseases (ORPH-VAL). Orphanet J. Rare Dis. 12 (1),
50. doi:10.1186/s13023-017-0601-9

Augustine, E. F., Adams, H. R., and Mink, J. W. (2013). Clinical trials in rare
disease. J.  Child. 28 (9), 1142-1150. doi:10.1177/
0883073813495959

Baltussen, R., Jansen, M., and Bijlmakers, L. (2018). Stakeholder participation on
the path to universal health coverage: the use of evidence-informed deliberative
processes. Trop. Med. Int. Health 23 (10), 1071-1074. doi:10.1111/tmi.13138

Baran-Kooiker, A., Czech, M., and Kooiker, C. (2018). Multi-Criteria decision
analysis (MCDA) models in health technology assessment of orphan drugs—a
systematic literature review. Next steps in methodology development? Front.
Public Health 6, 287. doi:10.3389/fpubh.2018.00287

Berdud, M., Drummond, M. F,, and Towse, A. (2020). Establishing a reasonable
price for an orphan drug. Cost Eff. Resour. Alloc. 18 (1), 31. doi:10.1186/s12962-
020-00223-x

Bobinac, A., van Exel, N. J. A, Rutten, F. F. H., and Brouwer, W. B. F. (2012).
Inquiry into the relationship between equity weights and the value of the QALY.
Value Health 15 (8), 1119-1126. doi:10.1016/j.jval.2012.07.002

Boon, W., and Moors, E. (2008). Exploring emerging technologies using
metaphors-a study of orphan drugs and pharmacogenomics. Soc. Sci. Med.
66 (9), 1915-1927. doi:10.1016/j.socscimed.2008.01.012

Bourke, S. M., Plumpton, C. O., and Hughes, D. A. (2018). Societal preferences for
funding orphan drugs in the United Kingdom: an application of person trade-
off and discrete choice experiment methods. Value Health 21 (5), 538-546.
doi:10.1016/j.jval.2017.12.026

Bouvy, J. C., Sapede, C., and Garner, S. (2018). Managed entry agreements for
pharmaceuticals in the context of adaptive pathways in Europe. Front.
Pharmacol. 9, 280. doi:10.3389/fphar.2018.00280

Campillo-Artero, C., Llano, J. D., and Poveda, J. L. (2012). Risk sharing agreements:
with orphan drugs? Farm Hosp. 36, 455-463. doi:10.7399/FH.2012.36.6.115

Cleemput, I, Neyt, M., Thiry, N., De Laet, C., and Leys, M. (2011). Using threshold
values for cost per quality-adjusted life-year gained in healthcare decisions. Int.
J. Technol. Assess. Health Care 27 (1), 71-76. d0i:10.1017/s0266462310001194

Cockerill, K., and Gaebler, J. A. (2018). Findings from the first five years of the NICE
HST program. Amsterdam, Netherlands: Elsevier.

Coté, A., and Keating, B. (2012). What is wrong with orphan drug policies? Value
Health 15 (8), 1185-1191. doi:10.1016/j.jval.2012.09.004

Czech, M., Baran-Kooiker, A., Atikeler, K., Demirtshyan, M., Gaitova, K,
Holownia-Voloskova, M., et al. (2020). A review of rare disease policies and
orphan drug reimbursement systems in 12 eurasian countries. Front. Public
Health 7, 416. doi:10.3389/fpubh.2019.00416

Daniels, N., and Sabin, J. E. (2008). Accountability for reasonableness: an update.
BM]J 337, a1850. doi:10.1136/bmj.a1850

Dear, J. W., Lilitkarntakul, P., and Webb, D. J. (2006). Are rare diseases still
orphans or happily adopted? The challenges of developing and using orphan
medicinal products. Br. J. Clin. Pharmacol. 62 (3), 264-271. d0i:10.1111/j.1365-
2125.2006.02654.x

Desser, A. S., Gyrd-Hansen, D., Olsen, J. A., Grepperud, S., and Kristiansen, I. S.
(2010). Societal views on orphan drugs: cross sectional survey of Norwegians
aged 40 to 67. BMJ 341, c4715. doi:10.1136/bmj.c4715

Dharssi, S., Wong-Rieger, D., Harold, M., and Terry, S. (2017). Review of 11
national policies for rare diseases in the context of key patient needs. Orphanet
J. Rare Dis. 12 (1), 63. doi:10.1186/s13023-017-0618-0

Neurol.

A Review of EU VAFs

Diaby, V., Goeree, R., Hoch, J., and Siebert, U. (2015). Multi-criteria decision
analysis for health technology assessment in Canada: insights from an expert
panel discussion. Expert Rev. Pharmacoecon Outcomes Res. 15, 13. doi:10.1586/
14737167.2015.965155

Douglas, C. M. W., Wilcox, E., Burgess, M., and Lynd, L. D. (2015). Why orphan drug
coverage reimbursement decision-making needs patient and public involvement.
Health Policy 119 (5), 588-596. doi:10.1016/j.healthpol.2015.01.009

Drummond, M. F. (2008). Challenges in the economic evaluation of orphan drugs.
Eurohealth 14 (2), 16-17.

Drummond, M. F., Wilson, D. A., Kanavos, P., Ubel, P., and Rovira, J. (2007).
Assessing the economic challenges posed by orphan drugs. Int. J. Tech. Assess.
Health Care 23 (3), 36-42. doi:10.1017/s0266462307051550

Drummond, M., and Towse, A. (2014). Orphan drugs policies: a suitable case for
treatment. Eur. J. Health Econ. 15 (4), 335-340. doi:10.1007/s10198-014-0560-1

Eichler, H. G., Kong, S. X., Gerth, W. C., Mavros, P., and Jonsson, B. (2004). Use of
cost-effectiveness analysis in health-care resource allocation decision-making:
how are cost-effectiveness thresholds expected to emerge? Value Health 7 (5),
518-528. doi:10.1111/j.1524-4733.2004.75003.x

European Commission n.d (2016). Inventory of union and member state incentives
to support research into, and the development and availability of, orphan
medicinal products: state of play 2015. doi:10.1017/CBO9781107415324.004

European Commission n.d (2000). Orphan medicinal products | public health.
Available at: https://ec.europa.eu/health/human-use/orphan-medicines_en
(Accessed February 5, 2021).

European Medicines Agency and EUnetHTA (2020). EMA-EUnetHTA three-year
work plan. Available at: https://www.ema.europa.eu/en/documents/other/ema-
eunethta-work-plan-2017-2021_en.pdf (Accessed April 29, 2020).

European Medicines Agency (2007). Orphan drugs and rare diseases at a glance.
EMEA/290072/2007 http://www.emea.europa.eu.

EURORDIS (2017). Juggling care and daily life: the balancing act of the rare disease
community. Paris, France: EURORDIS.

Fedyaeva, V. K., Omelyanovsky, V. V., Rebrova, O., Khan, N., and Petrovskaya, E.
V. (2014). Mcda approach to ranking rare diseases in Russia: preliminary
results. Value in Health 17 (7), A539. doi:10.1016/j.jval.2014.08.1729

Fiske, A. P., and Tetlock, P. E. (1997). Taboo trade-offs: reactions to transactions
that transgress the spheres of justice. Polit. Psychol. 18 (2), 255-297. doi:10.
1111/0162-895x.00058

Friedmann, C., Levy, P., Hensel, P., and Hiligsgmann, M. (2018). Using multi-
criteria decision analysis to appraise orphan drugs: a systematic review. Expert
Rev Pharmacoecon Outcomes Res. 18(2), 135-146. doi:10.1080/14737167.2018.
1414603

Garrison, L. P., Jr, Neumann, P. J., Willke, R. J., Basu, A., Danzon, P. M., Doshi,
J. A, et al. (2018). A health economics approach to US value assessment
frameworks-summary and recommendations of the ISPOR special task force
report [7]. Value in Health 21 (2), 161-165. doi:10.1016/j.jval.2017.12.009

Garrison, L. P., Jr, Towse, A., Briggs, A., de Pouvourville, G., Grueger, J., Mohr, P.
E. et al. (2013). Performance-based risk-sharing arrangements-good practices
for design, implementation, and evaluation: report of the ISPOR good practices
for performance-based risk-sharing arrangements task force. Value in Health
16, 703-719. doi:10.1016/.jval.2013.04.011

Gilabert-Perramon, A., Torrent-Farnell, J., Catalan, A., Prat, A., Fontanet, M.,
Puig-Peir6, R., et al. (2017). Drug evaluation and decision making in catalonia:
development and validation of a methodological framework based on multi-
criteria decision analysis (MCDA) for orphan drugs. Int. J. Technol. Assess.
Health Care 33 (1), 111-120. doi:10.1017/s0266462317000149

Goetghebeur, M. M., Wagner, M., Khoury, H., Levitt, R. J., Erickson, L. J., and
Rindress, D. (2008). “Evidence and value: impact on DEcisionMaking - the
EVIDEM framework and potential applications. BMC Health Serv. Res. 8 (1),
270. doi:10.1186/1472-6963-8-270

Griggs, R. C., Batshaw, M., Dunkle, M., Gopal-Srivastava, R., Kaye, E., Krischer, J.,
et al. (2009). Clinical research for rare disease: opportunities, challenges, and
solutions. Mol. Genet. Metab. 96 (1), 20-26. doi:10.1016/j.ymgme.2008.10.003

Guarga, L., Badia, X., Obach, M., Fontanet, M., Prat, A, Vallano, A,, et al. (2019).
Implementing reflective multicriteria decision analysis (MCDA) to assess
orphan drugs value in the Catalan health service (CatSalut). Orphanet
J. Rare Dis. 14 (1), 157. doi:10.1186/s13023-019-1121-6

Harris, J. (1987). QALYfying the value of life. J. Med. Ethics 13 (3), 117-123. doi:10.
1136/jme.13.3.117

Frontiers in Pharmacology | www.frontiersin.org

13

May 2021 | Volume 12 | Article 631527


https://doi.org/10.1111/hex.12178
https://doi.org/10.1007/s40273-015-0370-z
https://doi.org/10.1007/s40273-015-0370-z
https://doi.org/10.1186/s13023-017-0601-9
https://doi.org/10.1177/0883073813495959
https://doi.org/10.1177/0883073813495959
https://doi.org/10.1111/tmi.13138
https://doi.org/10.3389/fpubh.2018.00287
https://doi.org/10.1186/s12962-020-00223-x
https://doi.org/10.1186/s12962-020-00223-x
https://doi.org/10.1016/j.jval.2012.07.002
https://doi.org/10.1016/j.socscimed.2008.01.012
https://doi.org/10.1016/j.jval.2017.12.026
https://doi.org/10.3389/fphar.2018.00280
https://doi.org/10.7399/FH.2012.36.6.115
https://doi.org/10.1017/s0266462310001194
https://doi.org/10.1016/j.jval.2012.09.004
https://doi.org/10.3389/fpubh.2019.00416
https://doi.org/10.1136/bmj.a1850
https://doi.org/10.1111/j.1365-2125.2006.02654.x
https://doi.org/10.1111/j.1365-2125.2006.02654.x
https://doi.org/10.1136/bmj.c4715
https://doi.org/10.1186/s13023-017-0618-0
https://doi.org/10.1586/14737167.2015.965155
https://doi.org/10.1586/14737167.2015.965155
https://doi.org/10.1016/j.healthpol.2015.01.009
https://doi.org/10.1017/s0266462307051550
https://doi.org/10.1007/s10198-014-0560-1
https://doi.org/10.1111/j.1524-4733.2004.75003.x
https://doi.org/10.1017/CBO9781107415324.004
https://ec.europa.eu/health/human-use/orphan-medicines_en
https://www.ema.europa.eu/en/documents/other/ema-eunethta-work-plan-2017-2021_en.pdf
https://www.ema.europa.eu/en/documents/other/ema-eunethta-work-plan-2017-2021_en.pdf
http://www.emea.europa.eu
https://doi.org/10.1016/j.jval.2014.08.1729
https://doi.org/10.1111/0162-895x.00058
https://doi.org/10.1111/0162-895x.00058
https://doi.org/10.1080/14737167.2018.1414603
https://doi.org/10.1080/14737167.2018.1414603
https://doi.org/10.1016/j.jval.2017.12.009
https://doi.org/10.1016/j.jval.2013.04.011
https://doi.org/10.1017/s0266462317000149
https://doi.org/10.1186/1472-6963-8-270
https://doi.org/10.1016/j.ymgme.2008.10.003
https://doi.org/10.1186/s13023-019-1121-6
https://doi.org/10.1136/jme.13.3.117
https://doi.org/10.1136/jme.13.3.117
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Blonda et al.

Henderson, N., Errea, M., Skedgel, C., and Jofre-Bonet, M. (2020). Ethical and
economic issues in the appraisal of Medicines for ultra-rare (or ultra-orphan)
conditions | OHE. London, United Kingdom: Office for Health
Economics (OHE).

Hughes, D. A., Tunnage, B., and Yeo, S. T. (2005). Drugs for exceptionally rare
diseases: do they deserve special status for funding? QJ/M - Monthly J. Assoc.
Physicians 98 (11), 829-836. doi:10.1093/qjmed/hci128

Hughes, D., Cowell, W., Koncz, T., and Cramer, J. (2007). Methods for integrating
medication compliance and persistence in pharmacoeconomic evaluations.
Value in Health 10 (6), 498-509. doi:10.1111/j.1524-4733.2007.00205.x

Hughes-Wilson, W., Palma, A., Schuurman, A., and Simoens, S. (2012). Paying for
the orphan drug system: break or bend? Is it time for a new evaluation system
for payers in Europe to take account of new rare disease treatments? Orphanet
J. Rare Dis. 7 (1), 74. d0i:10.1186/1750-1172-7-74

Huyard, C. (2009). How did uncommon disorders become “rare diseases”? History
of a boundary object. Sociol. Health Iliness 31 (4), 463-477. doi:10.1111/j.1467-
9566.2008.01143.x

Iskrov, G., Miteva-Katrandzhieva, T., and Stefanov, R. (2017). Health technology
assessment and appraisal of therapies for rare diseases. Adv. Exp. Med. Biol.
1031, 221-231. doi:10.1007/978-3-319-67144-4_13

Iskrov, G., Miteva-Katrandzhieva, T., and Stefanov, R. (2016). Multi-criteria
decision analysis for assessment and appraisal of orphan drugs. Front.
Public Health 4, 214. doi:10.3389/fpubh.2016.00214

Jonsson, B. (2009). Ten arguments for a societal perspective in the economic
evaluation of medical innovations. Eur. J. Health Econ. 10 (4), 357-359. doi:10.
1007/s10198-009-0173-2

Juth, N., Henriksson, M., Gustavsson, E., and Sandman, L. (2020). Should we
accept a higher cost per health improvement for orphan drugs? A review and
analysis of egalitarian arguments. Bioethics. doi:10.1111/bioe.12786

Kanters, T. A., Hakkaart, L., Rutten-van Mélken, M. P., and Redekop, W. K. (2015).
Access to orphan drugs in western Europe: can more systematic policymaking
really help to avoid different decisions about the same drug? Expert Rev.
Pharmacoecon. Outcomes Res. 15 (4), 557-559. doi:10.1586/14737167.2015.
1045882

Kanters, T. A. (2016). Health technology assessment of orphan drugs the example of
pompe disease. Rotterdam, Netherlands: Erasmus University Rotterdam.

Kappel, K., and Sandee, P. (1992). QALYS, age and fairness. Bioethics 6 (4),
297-316. doi:10.1111/j.1467-8519.1992.tb00208 x

Knight, C., and Pearson, 1. (2019). Economic modelling considerations for rare
diseases. Amsterdam, Netherlands: Elsevier.

Kolasa, K., Zwolinski, K. M., Kalo, Z., and Hermanowski, T. (2016). Potential
impact of the implementation of multiple-criteria decision analysis (MCDA) on
the polish pricing and reimbursement process of orphan drugs. Orphanet
J. Rare Dis. 11 (1). doi:10.1186/s13023-016-0388-0

Kolasa, K., Zwolinski, K. M., Zah, V., Kalo, Z., and Lewandowski, T. (2018).
Revealed preferences towards the appraisal of orphan drugs in Poland - multi
criteria decision analysis. Orphanet J. Rare Dis. 13 (1), 67. d0i:10.1186/s13023-
018-0803-9

Lagakos, S. W. (2003). Clinical trials and rare diseases. N. Engl. J. Med. 348 (24),
2455-2456. doi:10.1056/nejme030024

Lakdawalla, D. N., Doshi, J. A., Garrison, L. P., Phelps, C. E., Basu, A., and Danzon,
P. M. (2018). Defining elements of value in health care-A health economics
approach: an ISPOR special task force report [3]. Value Health 21 (2), 131-139.
doi:10.1016/j.jval.2017.12.007

Linley, W. G., and Hughes, D. A. (2013). Societal views on NICE, cancer drugs fund
and value-based pricing criteria for prioritising Medicines: a cross-sectional
survey of 4118 adults in great britain. Health Econ. 22 (8), 948-964. doi:10.1002/
hec.2872

Luyten, J., and Denier, Y. (2019). Explicit cost-effectiveness thresholds in health care:
a kaleidoscope. Soc. Just Res. 32 (2), 155-171. doi:10.1007/s11211-018-0322-9

Malinowski, K. P., Kawalec, P., Trabka, W., Czech, M., Petrova, G., Manova, M.,
etal. (2019). Reimbursement legislations and decision making for orphan drugs
in central and eastern European countries. Front. Pharmacol. 10, 487. doi:10.
3389/fphar.2019.00487

Marsh, K. D., Sculpher, M., Caro, J. J., and Tervonen, T. (2018). The use of MCDA
in HTA: great potential, but more effort needed. Value Health 21 (4), 394-397.
doi:10.1016/j.jval.2017.10.001

A Review of EU VAFs

Marsh, K., Thokala, P., Muhlbacher, A., and Lanitis, T. (2017). Incorporating
preferences and priorities into MCDA: selecting an appropriate scoring and
weighting technique. Cham, Switzerland: Springer International Publishing.

McCabe, C., Tsuchiya, A., Claxton, K., and Raftery, J. (2007). Assessing the
economic challenges posed by orphan drugs: a comment on Drummond
et al. Int. J. Technol. Assess. Health Care 23 (3), 397-404.

McCabe, C., Claxton, K., and Culyer, A. J. (2008). The NICE cost-effectiveness
threshold. Pharmacoeconomics 26 (9), 733-744. doi:10.2165/00019053-
200826090-00004

McCabe, C., Claxton, K., and Tsuchiya, A. (2005). Orphan drugs and the NHS:
should we value rarity? BMJ 331 (7523), 1016-1019. doi:10.1136/bmj.331.7523.
1016

McCabe, C,, Stafinski, T., and Menon, D. (2010). Is it time to revisit orphan drug
policies? BMJ 341, c4777. doi:10.1136/bmj.c4777

McCabe, C., Tsuchiya, A., Claxton, K., and Raftery, J. (2006). Orphan drugs
revisited. QJM 99 (5), 341-345. doi:10.1093/qjmed/hcl033

Morel, T., Arickx, F., Befrits, G., Siviero, P., van der Meijden, C., Xoxi, E., et al.
(2013). Reconciling uncertainty of costs and outcomes with the need for access
to orphan medicinal products: a comparative study of managed entry
agreements across seven European countries. Orphanet ]. Rare Dis. 8 (1),
198. doi:10.1186/1750-1172-8-198

Miihlbacher, A. C., and Kaczynski, A. (2016). Making good decisions in healthcare
with multi-criteria decision analysis: the use, current research and future
development of MCDA. Appl. Health Econ. Health Policy 14, 29-40. doi:10.
1007/540258-015-0203-4

National Institute for Clinical Excellence (NICE) (2004). Citizens Council report:
ultra orphan drugs. London, United Kingdom: NICE.

National Institute for Health and Care Excellence (NICE) (2017). Interim process
and methods of the highly specialised technologies Programme updated to reflect
2017 changes. London, United Kingdom: NICE.

Nestler-Parr, S., Korchagina, D., Toumi, M., Pashos, C. L., Blanchette, C., Molsen,
E., etal. (2018). Challenges in research and health technology assessment of rare
disease technologies: report of the ISPOR rare disease special interest group.
Value Health 21 (5), 493-500. doi:10.1016/;.jval.2018.03.004

Nguengang Wakap, S., Lambert, D. M., Olry, A., Rodwell, C., Gueydan, C,
Lanneau, V., et al. (2020). Estimating cumulative point prevalence of rare
diseases: analysis of the orphanet database. Eur. J. Hum. Genet. 28 (2), 165-173.
do0i:10.1038/s41431-019-0508-0

Nicod, E., Annemans, L., Bucsics, A., Lee, A., Upadhyaya, S., and Facey, K. (2019).
HTA Programme response to the challenges of dealing with orphan medicinal
products: process evaluation in selected European countries. Health Policy 123
(2), 140-151. doi:10.1016/j.healthpol.2017.03.009

Nicod, E., Berg Brigham, K., Durand-Zaleski, I., and Kanavos, P. (2017). Dealing
with uncertainty and accounting for social value judgments in assessments of
orphan drugs: evidence from four European countries. Value Health 20 (7),
919-926. doi:10.1016/j.jval.2017.03.005

Nicod, E., Whittal, A., Drummond, M. F., and Facey, K. (2020). Are supplemental
appraisal/reimbursement processes needed for rare disease treatments? An
international comparison of country approaches. Orphanet J. Rare Dis. 15 (1),
189. doi:10.1186/s13023-020-01462-0

Nicod, E., and Whittal, A. (2020). Impact HTA | health technology assessment |
country vignettes. Available at: https://www.impact-hta.eu/country-vignettes.
(Accessed July 8, 2020).

Nord, E., Daniels, N., and Kamlet, M. (2009). QALYs: some challenges. Value in
Health 12, S10-S15. doi:10.1111/].1524-4733.2009.00516.X

Ollendorf, D. A., Chapman, R. H,, and Pearson, S. D. (2018). Evaluating and
valuing drugs for rare conditions: No easy answers. Value Health 21 (5),
547-552. doi:10.1016/j.jval.2018.01.008

Paulden, M., O’'Mahony, J. E.,, Culyer, A. J., and McCabe, C. (2014). Some
inconsistencies in NICE’s consideration of social values. Pharmacoeconomics
32 (11), 1043-1053. doi:10.1007/s40273-014-0204-4

Paulden, M., Stafinski, T., Menon, D. and McCabe, C. (2015). Value-based
reimbursement decisions for orphan drugs: a scoping review and decision
framework. Pharmacoeconomics 33 (3), 255-269. doi:10.1007/s40273-014-0235-x

Pearson, 1., Rothwell, B., Olaye, A., and Knight, C. (2018). Economic modeling
considerations for rare diseases. Value in Health 21 (5), 515-524. doi:10.1016/j.
jval.2018.02.008

Frontiers in Pharmacology | www.frontiersin.org

14

May 2021 | Volume 12 | Article 631527


https://doi.org/10.1093/qjmed/hci128
https://doi.org/10.1111/j.1524-4733.2007.00205.x
https://doi.org/10.1186/1750-1172-7-74
https://doi.org/10.1111/j.1467-9566.2008.01143.x
https://doi.org/10.1111/j.1467-9566.2008.01143.x
https://doi.org/10.1007/978-3-319-67144-4_13
https://doi.org/10.3389/fpubh.2016.00214
https://doi.org/10.1007/s10198-009-0173-2
https://doi.org/10.1007/s10198-009-0173-2
https://doi.org/10.1111/bioe.12786
https://doi.org/10.1586/14737167.2015.1045882
https://doi.org/10.1586/14737167.2015.1045882
https://doi.org/10.1111/j.1467-8519.1992.tb00208.x
https://doi.org/10.1186/s13023-016-0388-0
https://doi.org/10.1186/s13023-018-0803-9
https://doi.org/10.1186/s13023-018-0803-9
https://doi.org/10.1056/nejme030024
https://doi.org/10.1016/j.jval.2017.12.007
https://doi.org/10.1002/hec.2872
https://doi.org/10.1002/hec.2872
https://doi.org/10.1007/s11211-018-0322-9
https://doi.org/10.3389/fphar.2019.00487
https://doi.org/10.3389/fphar.2019.00487
https://doi.org/10.1016/j.jval.2017.10.001
https://doi.org/10.2165/00019053-200826090-00004
https://doi.org/10.2165/00019053-200826090-00004
https://doi.org/10.1136/bmj.331.7523.1016
https://doi.org/10.1136/bmj.331.7523.1016
https://doi.org/10.1136/bmj.c4777
https://doi.org/10.1093/qjmed/hcl033
https://doi.org/10.1186/1750-1172-8-198
https://doi.org/10.1007/s40258-015-0203-4
https://doi.org/10.1007/s40258-015-0203-4
https://doi.org/10.1016/j.jval.2018.03.004
https://doi.org/10.1038/s41431-019-0508-0
https://doi.org/10.1016/j.healthpol.2017.03.009
https://doi.org/10.1016/j.jval.2017.03.005
https://doi.org/10.1186/s13023-020-01462-0
https://www.impact-hta.eu/country-vignettes
https://doi.org/10.1111/J.1524-4733.2009.00516.X
https://doi.org/10.1016/j.jval.2018.01.008
https://doi.org/10.1007/s40273-014-0204-4
https://doi.org/10.1007/s40273-014-0235-x
https://doi.org/10.1016/j.jval.2018.02.008
https://doi.org/10.1016/j.jval.2018.02.008
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Blonda et al.

Pejcic, A. V., Iskrov, G., Jakovljevic, M. M., and Stefanov, R. (2018). Access to
orphan drugs - comparison across Balkan countries. Health Policy 122 (6),
583-589. doi:10.1016/j.healthpol.2018.04.009

Picavet, E., Annemans, L., Cleemput, I, Cassiman, D., and Simoens, S. (2012a).
Market uptake of orphan drugs - a European analysis. J. Clin. Pharm. Ther. 37
(6), 664-667. doi:10.1111/j.1365-2710.2012.01364.x

Picavet, E., Cassiman, D., Hollak, C. E., Maertens, J. A., and Simoens, S. (2013a).
Clinical evidence for orphan medicinal products-a cause for concern? Orphanet
J. Rare Dis. 8 (1). doi:10.1186/1750-1172-8-164

Picavet, E., Cassiman, D., Pinxten, W., and Simoens, S. (2013b). Ethical, legal and
social implications of rare diseases and orphan drugs in Europe: meeting report
of a brocher symposium. Expert Rev. Pharmacoecon. Outcomes Res. 13 (5),
571-573. doi:10.1586/14737167.2013.832626

Picavet, E., Cassiman, D., and Simoens, S. (2014a). Reimbursement of orphan
drugs in Belgium: what (else) matters? Orphanet J. Rare Dis. 9 (1), 139. doi:10.
1186/513023-014-0139-z

Picavet, E., Dooms, M., Cassiman, D., and Simoens, S. (2012b). Orphan drugs for
rare diseases: grounds for special status. Drug Dev. Res. 73 (3), 115-119. doi:10.
1002/ddr.21005

Picavet, E., Morel, T., Cassiman, D., and Simoens, S. (2014b). Shining a light in the
black box of orphan drug pricing. Orphanet J. Rare Dis. 9 (1), 62. doi:10.1186/
1750-1172-9-62

Pinxten, W., Denier, Y., Dooms, M., Cassiman, J.-J., and Dierickx, K. (2012). A fair
share for the orphans: ethical guidelines for a fair distribution of resources
within the bounds of the 10-year-old European orphan drug regulation: figure
1. J. Med. Ethics 38 (3), 148-153. doi:10.1136/medethics-2011-100094

Pouwels, X. G. L. V., Grutters, J. P. C., Bindels, J., Ramaekers, B. L. T., and Joore, M.
A. (2019). Uncertainty and coverage with evidence development: does practice
meet theory? Value in Health 22 (7), 799-807. doi:10.1016/j.jval.2018.11.010

Priedane, E., Phillips, G. A., Brazier, J. E., Johnson, C., Gomes-Faria, R., and Kumar,
A. (2018). Psy197 - limitations of the Eq5D instrument in the assessment of
quality oflife in chronic rare diseases - a case study from fcs. Value in Health 21,
$469-5470. doi:10.1016/j.jval.2018.09.2771

Radaelli, G., Lettieri, E., Masella, C., Merlino, L., Strada, A., and Tringali, M. (2014).
Implementation of eunethta core model in lombardia: the vts framework. Int.
J.  Technol. Assess. Health Care 30 (1), 105-112. doi:10.1017/
50266462313000639

Radu, C.-P., Chiriac, N. D., and Pravat, A. M. (2016). The development of the
Romanian scorecard HTA system. Value Health Reg. Issues 10, 41-47. doi:10.
1016/j.vhri.2016.07.006

Richardson, J., and Schlander, M. (2019). Health technology assessment (HTA)
and economic evaluation: efficiency or fairness first. . Market Access Health Pol.
7 (1), 1557981. doi:10.1080/20016689.2018.1557981

Rosenberg-Yunger, Z. R. S., Daar, A. S., Thorsteinsdéttir, H., and Martin, D. K.
(2011). Priority setting for orphan drugs: an international comparison. Health
Policy 100 (1), 25-34. doi:10.1016/j.healthpol.2010.09.008

Ryan, M., Scott, D. A, Reeves, C., Bate, A., Teijlingen, E. R. van., Russell, E. M., et al.
(2001). Eliciting public preferences for healthcare: a systematic review of
techniques. Health Tech. Assess. 5 (5). doi:10.3310/hta5050

Sassi, F., Archard, L., and Grand, J. Le. (2001). Equity and the economic evaluation
of healthcare. Health Tech. Assess. 5 (3), 1-138. do0i:10.3310/hta5030

Schey, C., Krabbe, P. F. M., Postma, M. J., and Connolly, M. P. (2017). Multi-
criteria decision analysis (MCDA): testing a proposed MCDA framework for
orphan drugs. Orphanet ]. Rare Dis. 12 (1), 10. doi:10.1186/s13023-016-
0555-3

Schlander, M., Garattini, S., Kolominsky-Rabas, P., Nord, E., Persson, U., Postma,
M, et al. (2016). Determining the value of medical technologies to treat ultra-
rare disorders: a consensus statement. J. Market Access Health Pol. 4 (1), 33039.
doi:10.3402/jmahp.v4.33039

Schokkaert, E. (2016). De gezondheidszorg in evolutie: uitdagingen en keuzes.
Brussels, Belgium: KVAB Press.

Schuller, Y., Hollak, C. E. M., and Biegstraaten, M. (2015). The quality of economic
evaluations of ultra-orphan drugs in Europe - a systematic review. Orphanet
J. Rare Dis. 10 (1), 92. doi:10.1186/s13023-015-0305-y

Scottish Medicines Consortium (SMC) (2012). SMC modifiers used in appraising
new medicines. Edinburgh, United Kingdom: NHS Scotland.

Serpik, V. G., and Yagudina, R. I. (2014). Pathways of implementation of multi-
criteria decision analysis into orphan drug approval procedure for drug supply

A Review of EU VAFs

programs in Russian federation. Value Health 17 (7). doi:10.1016/j.jval.2014.08.
2001

Simoens, S., Cassiman, D., Dooms, M., and Picavet, E. (2012). Orphan drugs for
rare diseases. Drugs 72 (11), 1437-1443. doi:10.2165/11635320-000000000-
00000

Simoens, S. (2014). Health technologies for rare diseases: does conventional HTA
still apply? Expert Rev. Pharmacoecon. Outcomes Res. 14 (3), 315-317. doi:10.
1586/14737167.2014.906903

Simoens, S. (2012). Market access of orphan drugs and the role of multi-criteria
decision making. Orphanet ]. Rare Dis. 7 (Suppl. 2), A26. doi:10.1186/1750-
1172-7-S2-A26

Simoens, S., Picavet, E., Dooms, M., Cassiman, D., and Morel, T. (2013). Cost-
effectiveness assessment of orphan drugs. Appl. Health Econ. Health Pol. 11 (1),
1-3. doi:10.1007/540258-012-0004-y

Simoens, S. (2011). Pricing and reimbursement of orphan drugs: the need for more
transparency. Orphanet . Rare Dis. 6 (1), 42. doi:10.1186/1750-1172-6-42

Soares, M. O. (2012). Is the QALY blind, deaf and dumb to equity? NICE’s
considerations over equity. Br. Med. Bull. 101 (1), 17-31. doi:10.1093/bmb/
1ds003

Stawowczyk, E., Malinowski, K. P., Kawalec, P., Bobinski, R., Siwiec, J., Panteli, D.,
et al. (2019). Reimbursement status and recommendations related to orphan
drugs in European countries. Front. Pharmacol. 10, 1279. doi:10.3389/fphar.
2019.01279

Stolk, E. A., van Donselaar, G., Brouwer, W. B. F., and Busschbach, J. J. V. (2004).
Reconciliation of economic concerns and health policy. Pharmacoeconomics 22
(17), 1097-1107. doi:10.2165/00019053-200422170-00001

Sussex, J., Rollet, P., Garau, M., Schmitt, C., Kent, A., and Hutchings, A. (2013b). A
pilot study of multicriteria decision analysis for valuing orphan medicines.
Value Health 16 (8), 1163-1169. doi:10.1016/j.jval.2013.10.002

Sussex, J., Rollet, P., Garau, M., Schmitt, C., Kent, A., and Hutchings, A. (2013a).
“Multi-criteria decision analysis to value orphan medicines. Office of Health
Economics, Research Papers 000114.

Szegedi, M., Zelei, T., Arickx, F., Bucsics, A., Cohn-Zanchetta, E., Fiirst, J., et al.
(2018). The European challenges of funding orphan medicinal products.
Orphanet ]. Rare Dis. 13 (1), 184. doi:10.1186/513023-018-0927-y

Teerawattananon, B., Maignen, F., O’Neill, P., Mestre-Ferrandiz, J., and Garau, M.
(2019). Comparing access to orphan medicinal products in Europe. Orphanet
J. Rare Dis. 14 (1), 95. doi:10.1186/s13023-019-1078-5

Thokala, P., Devlin, N., Marsh, K., Baltussen, R., Boysen, M., Kalo, Z., et al. (2016).
Multiple criteria decision analysis for health care decision making-an
introduction: report 1 of the ISPOR MCDA emerging good practices task
force. Value Health 19 (1), 1-13. doi:10.1016/j.jval.2015.12.003

Thokala, P, and Duenas, A. (2012). Multiple criteria decision analysis for health
technology assessment. Value Health 15 (8), 1172-1181. doi:10.1016/j.jval.2012.06.015

Thokala, P. (2011). Multiple criteria decision analysis for health technology
assessment: report by the decision support unit. Sheffield, United Kingdom:
NICE Decision Support Unit.

Tony, M., Wagner, M., Khoury, H., Rindress, D., Papastavros, T., Oh, P, et al.
(2011). Bridging health technology assessment (HTA) with multicriteria
decision analyses (MCDA): field testing of the EVIDEM framework for
coverage decisions by a public payer in Canada. BMC Health Serv. Res. 11
(1), 329. doi:10.1186/1472-6963-11-329

Towse, A., and Garau, M. (2018). Appraising ultra-orphan drugs: is cost-per-QALY
appropriate? A review of the evidence. London, United Kingdom: Office of
Health Economics.

Trip, A. M., Tsiachristas, A., Koenders, J. M., and Kanters, T. A. (2014). Multi-
criteria decision analysis for reimbursing orphan drugs: a Dutch demonstration
study using the analytic hierarchy process method. Value Health 17 (7). doi:10.
1016/j.jval.2014.08.1744

van de Wetering, E. J., Stolk, E. A., van Exel, N.J. A., and Brouwer, W. B. F. (2013).
Balancing equity and efficiency in the Dutch basic benefits package using the
principle of proportional shortfall. Eur. J. Health Econ. 14 (1), 107-115. doi:10.
1007/s10198-011-0346-7

Versteegh, M. M., Ramos, I. C., Buyukkaramikli, N. C., Ansaripour, A., Reckers-Droog,
V. T., and Brouwer, W. B. F. (2019). Severity-adjusted probability of being cost
effective. Pharmacoeconomics 37 (9), 1155-1163. doi:10.1007/s40273-019-00810-8

Wagner, M., Khoury, H., Bennetts, L., Berto, P., Ehreth, J., Badia, X,, et al. (2017).
Appraising the holistic value of lenvatinib for radio-iodine refractory

Frontiers in Pharmacology | www.frontiersin.org

15

May 2021 | Volume 12 | Article 631527


https://doi.org/10.1016/j.healthpol.2018.04.009
https://doi.org/10.1111/j.1365-2710.2012.01364.x
https://doi.org/10.1186/1750-1172-8-164
https://doi.org/10.1586/14737167.2013.832626
https://doi.org/10.1186/s13023-014-0139-z
https://doi.org/10.1186/s13023-014-0139-z
https://doi.org/10.1002/ddr.21005
https://doi.org/10.1002/ddr.21005
https://doi.org/10.1186/1750-1172-9-62
https://doi.org/10.1186/1750-1172-9-62
https://doi.org/10.1136/medethics-2011-100094
https://doi.org/10.1016/j.jval.2018.11.010
https://doi.org/10.1016/j.jval.2018.09.2771
https://doi.org/10.1017/s0266462313000639
https://doi.org/10.1017/s0266462313000639
https://doi.org/10.1016/j.vhri.2016.07.006
https://doi.org/10.1016/j.vhri.2016.07.006
https://doi.org/10.1080/20016689.2018.1557981
https://doi.org/10.1016/j.healthpol.2010.09.008
https://doi.org/10.3310/hta5050
https://doi.org/10.3310/hta5030
https://doi.org/10.1186/s13023-016-0555-3
https://doi.org/10.1186/s13023-016-0555-3
https://doi.org/10.3402/jmahp.v4.33039
https://doi.org/10.1186/s13023-015-0305-y
https://doi.org/10.1016/j.jval.2014.08.2001
https://doi.org/10.1016/j.jval.2014.08.2001
https://doi.org/10.2165/11635320-000000000-00000
https://doi.org/10.2165/11635320-000000000-00000
https://doi.org/10.1586/14737167.2014.906903
https://doi.org/10.1586/14737167.2014.906903
https://doi.org/10.1186/1750-1172-7-S2-A26
https://doi.org/10.1186/1750-1172-7-S2-A26
https://doi.org/10.1007/s40258-012-0004-y
https://doi.org/10.1186/1750-1172-6-42
https://doi.org/10.1093/bmb/lds003
https://doi.org/10.1093/bmb/lds003
https://doi.org/10.3389/fphar.2019.01279
https://doi.org/10.3389/fphar.2019.01279
https://doi.org/10.2165/00019053-200422170-00001
https://doi.org/10.1016/j.jval.2013.10.002
https://doi.org/10.1186/s13023-018-0927-y
https://doi.org/10.1186/s13023-019-1078-5
https://doi.org/10.1016/j.jval.2015.12.003
https://doi.org/10.1016/j.jval.2012.06.015
https://doi.org/10.1186/1472-6963-11-329
https://doi.org/10.1016/j.jval.2014.08.1744
https://doi.org/10.1016/j.jval.2014.08.1744
https://doi.org/10.1007/s10198-011-0346-7
https://doi.org/10.1007/s10198-011-0346-7
https://doi.org/10.1007/s40273-019-00810-8
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Blonda et al.

differentiated thyroid cancer: a multi-country study applying pragmatic
MCDA. BMC Cancer 17 (1). doi:10.1186/s12885-017-3258-9

Wagner, M., Khoury, H., Willet, J., Rindress, D., and Goetghebeur, M. (2016).
Can the EVIDEM framework tackle issues raised by evaluating treatments
for rare diseases: analysis of issues and policies, and context-specific
adaptation. PharmacoEconomics 34 (3), 285-301. doi:10.1007/s40273-
015-0340-5

Wailoo, A., Tsuchiya, A, and McCabe, C. (2009). Weighting must wait.
PharmacoEconomics 27 (12), 983-989. doi:10.2165/11314100-000000000-
00000

Wenzl, M., and Chapman, S. (2019). Performance-based managed entry
agreements for new Medicines in OECD countries and EU member states:
how they work and possible improvements going forward. OECD Health
Working Pap. doi:10.1787/6e5e4c0f-en

Wetering, L. van. de., Exel, ]. van., Bobinac, A., and Brouwer, W. B. F. (2015).
Valuing QALYs in relation to equity considerations using a discrete choice
experiment. PharmacoEconomics 33 (12), 1289-1300. doi:10.1007/s40273-015-
0311-x

Youngkong, S., Baltussen, R., Tantivess, S., Mohara, A., and Teerawattananon, Y.
(2012). Multicriteria decision analysis for including health interventions in the
universal health coverage benefit package in Thailand. Value in Health 15,
961-970. doi:10.1016/j.jval.2012.06.006

A Review of EU VAFs

Zelei, T., Molnar, M. J., Szegedi, M., and Kalo, Z. (2016). Systematic review on the
evaluation criteria of orphan Medicines in central and eastern European
countries. Orphanet J. Rare Dis. 11 (1). doi:10.1186/s13023-016-0455-6

Conflict of Interest: SS has previously conducted research about market access of
orphan drugs sponsored by the Belgian Health Care Knowledge Centre and by
Genzyme (now Sanofi), and he has participated in an orphan drug roundtable
sponsored by Celgene. SS is a member of the ISPOR Rare Disease Special Interest
Group’s Challenges in Research and Health Technology Assessment of Rare
Disease Technologies Working Group, the International Working Group on
Orphan Drugs, and the Innoval Working Group on Ultra-Rare Disorders.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2021 Blonda, Denier, Huys and Simoens. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication in
this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Pharmacology | www.frontiersin.org

16

May 2021 | Volume 12 | Article 631527


https://doi.org/10.1186/s12885-017-3258-9
https://doi.org/10.1007/s40273-015-0340-5
https://doi.org/10.1007/s40273-015-0340-5
https://doi.org/10.2165/11314100-000000000-00000
https://doi.org/10.2165/11314100-000000000-00000
https://doi.org/10.1787/6e5e4c0f-en
https://doi.org/10.1007/s40273-015-0311-x
https://doi.org/10.1007/s40273-015-0311-x
https://doi.org/10.1016/j.jval.2012.06.006
https://doi.org/10.1186/s13023-016-0455-6
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

	How to Value Orphan Drugs? A Review of European Value Assessment Frameworks
	Introduction
	Methods
	Search Strategy
	Article Selection
	Concepts and Categorization

	Results
	Search Results
	Defining the Value Assessment Frameworks for Orphan Drugs
	Strengths and Weaknesses of Value Assessment Frameworks for Orphan Drugs
	Frameworks That do not Apply Economic Evaluation
	Applying a Standard Economic Evaluation
	Modifying the ICER Threshold
	Attaching Weights to QALYs
	Multi-Criteria Decision Analysis (MCDA)
	A Separate Framework for Ultra-OMPs

	Combination of Value Assessment Frameworks

	Discussion
	Conclusion
	Limitations of the Review
	Author Contributions
	Funding
	Acknowledgments
	References


