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INTRODUCTION
The aim of this whitepaper is to describe some of the main challenges regarding the assessment of
pharmaceuticals for small and rare diseases in Denmark. We will provide specific but non-exhaustive
examples of obstacles in the assessment of pharmaceuticals for small and rare diseases. Thus, it should be
noted that there are more nuances in the matter than included in this paper. Furthermore, we will highlight
one possible option for assessing pharmaceuticals for small and rare diseases, as we look to the multicriteria decision analysis (MCDA) assessment framework.
Assessing pharmaceuticals for small and rare diseases is seldom straightforward. In recent years, the
standard assessment method has been criticized for being unfit to assess pharmaceuticals for small and rare
diseases. The critique is mainly focused on two aspects of the assessment process: the pharmaceutical’s
inability to meet cost-utility requirements and the construct of the system itself (12). Applying novel ways
of evaluation in the decision-making process, in addition to cost-utility, could amend the assessment
challenges (6).

What is a rare disease?
According to the European Medicines Agency (EMA), any disease affecting fewer than five out of 10,000
people in the EU is considered rare (2). Most of these patients suffer from even rarer diseases affecting
one in 100,000 people or more. Approximately 5,000–8,000 distinct rare diseases affect 6–8% of the EU
population, i.e., between 27 and 36 million people (3). A rare disease is often non-curable; however, with
relevant efforts, the consequences of the disease can perhaps be prevented, limited, or treated (4).

Complexity in the decision-making process is inevitable, and limited resources make it difficult to reconcile
all competing interests. MCDA has gained increasing attention during the last couple of years, as it can
provide insight into the rationale behind value assessment (1, 13). MCDA is a framework for supporting
decision-making where multiple criteria, in addition to cost and efficacy, can be arranged and evaluated
(6). MCDA has gained attention in the assessment of orphan drugs and at the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR). In addition, various researchers have looked to its
potential in health care decisions (6, 7, 9, 13).
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CHALLENGES IN THE ASSESSMENT PROCESS
The assessment of pharmaceuticals for small and rare diseases is a complicated decision-making process,
and access to the market continues to be challenging (1). Looking at orphan drug applications received by
the Danish Medicines Council (DMC) between 2018–2020, 39.3% of the orphan drug applications were
recommended for standard use, while 17.9% were partly recommended. For all other pharmaceuticals,
59.3% were recommended for standard use, and 13.6% were partly recommended. This means that
20 percentage points fewer orphan drugs were recommended for standard use compared to all other
pharmaceuticals between 2018 and 2020 (23).

”

Access to market-approved orphan therapies remains an issue (1).”

Pharmaceuticals for small and rare diseases often struggle to meet the DMCs’ assessment requirements
because of their inability to collect sufficient clinical evidence. The current assessment process follows
principles of rational pharmacotherapy. Evaluating health care interventions mostly based on cost-utility
can be considered a form of health care optimization, as it guides the allocation of health care resources to
achieve the greatest possible health benefit under a given budget constraint.
To comply with the DMC’s assessment process, pharmaceutical companies must provide substantial
evidence for the pharmaceutical’s efficacy and demonstrate value in a health economic analysis. The quality
of evidence is assessed according to The Grading of Recommendations Assessment, Development and
Evaluation (GRADE), and the health economic analysis is a cost-utility analysis (10).

The inherent challenge of evidence for small and rare diseases
It is recognized that in the clinical study of pharmaceuticals for small and rare diseases, data will inevitably
be sparse (8). Data are usually collected from clinical studies, with randomized clinical trials as the gold
standard, and then statistically analysed to determine efficacy. However, the small population size makes
the recruitment and execution of randomized clinical trials difficult within the field of small and rare diseases.

”
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The small population size makes it difficult to gather adequate
quality evidence.”
Janne Petersen, Associate Professor, PhD, Head of Copenhagen Phase IV Unit

Various analytical challenges arise in the process, including insufficient statistical power. Due to the small
sample size, researchers must be aware of whether data have an appropriate amount of power to inform
decision-makers and provide a sound basis for their conclusions (21).
Therefore, the limited number of patients decreases the possibility of gathering adequate evidence with an
acceptable degree of uncertainty and thereby complying with the health technology assessment body’s
(HTA) data requirements, as illustrated in Figure 1.
Figure 1: Evidence challenges for small and rare diseases
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Challenges of applying a health economic analysis focus
The DMC applies a cost-utility analysis1. One of the advantages of a cost-utility analysis is that it
provides an incremental cost-effectiveness ratio (ICER) that allows for outcome comparisons of different
technologies across different diseases (7). We argue that the analysis can be considered partly insufficient
and nontransparent for the assessment of pharmaceuticals for small and rare diseases. Even though the
analysis includes quality-adjusted life years (QALYs), cost data, and disease-specific model assumptions
(10), there are some limitations in such measures in relation to small and rare diseases.

This paper was written before the DMC published the first results of applying the new assessment methodology, which was
implemented on January 1st 2021.
1
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By definition, QALYs look to length and quality of life. Treatments for rare diseases are naturally approved
based on clinical trials with fewer patients and predicting the longevity of patients in these trials is challenging.
Therefore, it can be difficult to demonstrate the pharmaceutical’s cost-effectiveness, but the inability to
demonstrate cost-effectiveness does not necessarily mean that the treatment is ineffective.
The health economic analysis considers treatments for small and large patient populations in the same way.
However, the focus on cost-effectiveness disregards the impact of disease rarity on data uncertainty, which
influences the accurate estimation of a pharmaceutical’s health benefit in terms of QALYs (22).
We find that the drug cost of treatment per patient is often higher for small and rare diseases than for more
common diseases. This means that small patient populations will appear more costly to payers in the
health care system when measured as cost per QALY. In addition to the difficulties of demonstrating robust
efficiency in small populations, the price point means that pharmaceuticals for small and rare diseases will
not be considered cost-effective in a cost-utility analysis.
Placing too much focus on cost-effectiveness will potentially limit decision-making, as this process does
not consider rarity and equity. It can be argued that a focus on cost-effectiveness jeopardizes patients’
equity in access to treatment. Hence, a lack of proven cost-effectiveness may not be a sufficient reason to
reject access to treatments in the case of small and rare diseases (24).

Construct of the DMC’s method
The DMC assesses the application of new hospital pharmaceuticals and recommends which pharmaceuticals
are to be standard treatments in the Danish hospital system. A recommendation by the DMC is based on the
assessment of whether the pharmaceutical’s safety and effect have a reasonable proportionate relationship
to the cost of bringing the pharmaceutical into use (10). The DMC works within the political framework of
the Danish Parliament’s seven principles for prioritization of hospital medicine and the two principles of
caution and severity (10). On January 1st, 2021, the DMC changed the methodological approach to QALYs.
In 2019, before the change in the DMC’s assessment method, Oxford Research evaluated the DMC (5) and
found that the DMC applied a rigorous methodological approach to assess pharmaceuticals. The report
mentioned that documentation was treated systematically and uniformly, as there were stringent methods
for collecting and assessing documentation. However, the DMC’s rigorous method and data requirements
were criticized by pharmaceutical companies and patient organizations for hindering pragmatic reflections
that consider the characteristics of small and rare diseases. Oxford Research described that the DMC
struggled to adhere to the Danish Parliament’s seventh principle: access to treatment. The predicament
about this principle seems to particularly apply to small and rare diseases and to therapeutic areas without
existing treatments (5). Within these areas, an increasing number of new pharmaceuticals are unable to
document sufficient treatment effects while simultaneously being associated with high costs (6).
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Thus, pharmaceuticals for small and rare diseases may struggle to meet the DMC’s requirements, as
data are often too sparse to demonstrate efficacy. In these situations, the DMC evaluates data on effect,
safety, and cost without a cost-utility analysis. This can be a helping hand to pharmaceutical companies,
as data will be evaluated ”as is”. However, currently, there is no description of or guideline for how this
process proceeds. The DMC’s assessment does not include an explicit description of what a ”reasonable
proportionate relationship between cost and effect” entails. Without such a description, it is basically unclear
whether the willingness to pay for a treatment to one patient group is, for example, higher than for other
comparable patient groups and treatments. Hence, this raises the question of how the DMC’s decision is
made and on which parameters the decision is based.
The criticism of the construct of the system and the challenges in meeting cost-utility requirements
suggest the possibility of including a supplementary methodology in the assessment process. This could
enable decision-makers to assess pharmaceuticals holistically while still ensuring quality and clarity in the
assessment (11, 12).

MULTI-CRITERIA DECISION ANALYSIS (MCDA)
MCDA is a framework that enables the exploration of stakeholders’ preferences and allows for an explicit
organization of multiple factors in the decision-making process (1, 9). The framework allows multiple criteria
to be arranged and assessed, and it helps bring forth the relevance and the weighted importance of each
criterion.
The MCDA framework supports decision-making when various criteria, aside from cost and efficacy, can
be considered in the assessment (7, 12). In MCDA, multiple criteria that influence the decision are identified.
Several criteria are selected, and each criterion is weighted for its relative importance to the overall score.
The weight of each criterion is defined by including stakeholders’ and experts’ opinions (13). Subsequently,
alternatives (i.e., treatments) are scored against each criterion and weighted to provide a summary score.
The overall score is used to compare the alternatives to each other. By combining multiple criteria into
one overall assessment, MCDA helps to make the decision-making process more transparent. This may
improve accountability and consistency in decision-making (14) and provide nuanced insights into the
evaluation and assessment of pharmaceuticals.

”

“MCDA is a domain of operational research that is beginning
to be used in health care decision-making.” (14)

7

ISPOR has suggested MCDA as a supportive framework for a standard assessment methodology (13).
MCDA has shown to be valuable for assessing decision problems outside the health care sector (15).
According to the literature, MCDA has been applied in banking and finance (16) and in environmental policy
issues for many years (17). MCDA has previously been applied in health care studies, and the literature
shows that more researchers and practitioners have become aware of its application (18, 19).
As an example, MCDA has been applied in two pilot projects by the German Institute for Quality and
Efficiency in Health Care (IQWiG), in health care decisions in Lombardia, Italy, and in health technology
assessment (HTA) decisions in Thailand (13, 20, 24). IQWiG initiated two pilot projects to explore the use
of MCDA as a way of incorporating patient involvement into its HTA process. The projects applied two
MCDA techniques (analytical hierarchy process and discrete choice experiment) to investigate whether the
methods could be applied in health economic evaluations in Germany in the identification, weighting and
prioritization of multiple patient-relevant outcomes. Both projects concluded that MCDA techniques can
be used to support the HTA process. Both projects also pointed out methodological challenges that need
to be clarified before full-scale implementation (20, 24). For instance, outcomes and treatment goals can
correlate or overlap. When it comes to interviewing stakeholders, one question that should be considered
in both MCDA and in the process of recording QALYs is: Which persons should be interviewed and how
transferable are the results to the entire patient population (20, 24)?
It should be emphasized that there is a wide range of MCDA approaches available in the literature (13). As
such, selecting a suitable MCDA approach is not easily done.
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DISCUSSION & CONCLUSION
In the beginning of 2021, the Danish Medicines Council introduced a new assessment method with the
application of QALYs. The advantage of the new method is the possibility of comparing outcomes from
different technologies across different diseases. Despite this, we argue that the assessment process will
continue to be challenging for pharmaceuticals for small and rare diseases.
We recognize that there is no simple or straightforward solution to the problems pointed out in this paper
regarding the inability to meet requirements and the construct of the assessment system. Applying a
supporting framework in the assessment process does not take away the challenges, and it can be argued
that limitations will occur in most assessment methods. In assessment scenarios where it is impossible to
perform a cost-utility analysis, it can be argued that it would be valuable for pharmaceutical companies
to have a description of how data will be evaluated and what criteria will be highlighted in the assessment
process. As such, a supportive framework for pharmaceuticals seeking to treat small and rare diseases can
provide transparency in the decision-making process.
We believe that small patient populations will become more common in the future as an increasing proportion
of new pharmaceuticals target specific mutations or genotypes. Because small populations yield small
datasets, limitations and uncertainty will also occur in the future. This means that a growing number of new
pharmaceuticals will have to be evaluated based on a very limited amount of evidence. For this reason,
developing a tailored decision framework, such as MCDA, and initiating early dialogue between small and
rare disease stakeholders could increase patients’ access to treatment.
The strength of MCDA is its ability to capture factors beyond cost and efficacy. It allows for stakeholders’
preferences, and it provides a structured and transparent approach to identifying preferred alternatives by
combining calculations of the criteria’s relative importance and the performance of alternatives on various
criteria.
The construct and application of MCDA has limitations and requires careful consideration of some
methodological issues, e.g., how to select and weigh decision criteria and how to handle evidence
uncertainty.
The initial definition of criteria is essential to ensure that overlap between criteria is avoided. In addition,
criteria should not be selected in a way that favours a certain outcome. Weighting criteria can be complicated
and dependent on the perspective of the assessment.
The subject of this paper was not to solve these limitations but to highlight one possible option for assessing
pharmaceuticals for small and rare diseases. Further research on model structure, framework design,
criteria selection and weighting, as well as practical functioning, is necessary to bring about the application
of MCDA in the assessment of pharmaceuticals for small and rare diseases in Denmark.

9

Acknowledgement
The completion of this whitepaper could not have been possible without the participation and contribution
of several persons whose names may not all be mentioned. We would like to express a special thanks of
gratitude to Janne Petersen, Associate Professor, PhD, Head of Copenhagen Phase IV Unit, Lars Holger
Ehlers, Head of Danish Center for Healthcare Improvements & Professor of Health Economics at Aalborg
University, Ulla Ege Johansen, Chief Advisor at DLIMI, Louise Broe, Chief Consultant at LIF and Mary
Rosenzweig.

10

REFERENCES
1. Iskrov, G., Miteva-Katrandzhieva, T., & Stefanov, R. (2016). Multi-criteria decision analysis for assessment and appraisal of orphan drugs. Frontiers in public health, 4, 214
2. European Medicines Agency. (2021, April 10). https://www.ema.europa.eu/en/news/development-medicines-rare-diseases
3. European Comission (2021, April 10). https://ec.europa.eu/health/non_communicable_diseases/
rare_diseases_da
4. Sundhedsstyrelsen. (2014). National strategi for sjældne sygdomme. Elektronisk ISBN: 978-87-7104043-2
5. Oxford Research. (2019). Evaluering af Medicinrådet
6. Schey, C., Postma, M. J., Krabbe, P. F., Topachevskyi, O., Volovyk, A., & Connolly, M. (2020). Assessing the preferences for criteria in multi-criteria decision analysis in treatments for rare diseases.
Frontiers in public health, 8, 162
7. Schey, C., Krabbe, P. F. M., Postma, M. J., & Connolly, M. P. (2017). Multi-criteria decision analysis
(MCDA): testing a proposed MCDA framework for orphan drugs. Orphanet journal of rare diseases,
12(1), 1-9
8. Mitani, A. A., & Haneuse, S. (2020). Small data challenges of studying rare diseases. JAMA network
open, 3(3), e201965-e201965
9. Baran-Kooiker, A., Czech, M., & 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?. Frontiers in public health, 6, 287
10. Medicinrådet. (2021). Medicinrådets metodevejledning for vurdering af nye lægemidler. Dokumentnr.:
105625
11. Annemans, L., Aymé, S., Le Cam, Y., Facey, K., Gunther, P., Nicod, E., ... & Le Dez, L. (2017). Recommendations from the European working Group for Value Assessment and Funding Processes in
rare diseases (ORPH-VAL). Orphanet journal of rare diseases, 12(1), 1-15
12. Hughes-Wilson, W., Palma, A., Schuurman, A., & 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 journal of rare diseases, 7(1), 1-8

11

13. Thokala, P., Devlin, N., Marsh, K., Baltussen, R., Boysen, M., Kalo, Z., ... & Ijzerman, M. (2016). Multiple criteria decision analysis for health care decision making—an introduction: report 1 of the ISPOR
MCDA Emerging Good Practices Task Force. Value in health, 19(1), 1-13
14. Multi-Criteria Decision Analysis (MCDA) [online]. (2016). York; York Health Economics Consortium;
2016. Available from: https://yhec.co.uk/glossary/multi-criteria-decision-analysis-mcda/ Available
from: https://yhec.co.uk/glossary/multi-criteria-decision-analysis-mcda/
15. Goetghebeur, M. M., Wagner, M., Khoury, H., Levitt, R. J., Erickson, L. J., & Rindress, D. (2008).
Evidence and Value: Impact on DEcisionMaking–the EVIDEM framework and potential applications.
BMC health services research, 8(1), 1-16
16. Hallerbach, W. G., & Spronk, J. (2002). The relevance of MCDM for financial decisions. Journal of
Multi‐Criteria Decision Analysis, 11(4‐5), 187-195
17. Linkov, I., & Moberg, E. (2011). Multi-criteria decision analysis: environmental applications and case
studies. CRC Press
18. Diaby, V., Campbell, K., & Goeree, R. (2013). Multi-criteria decision analysis (MCDA) in health care: a
bibliometric analysis. Operations Research for Health Care, 2(1-2), 20-24
19. Angelis, A., & Kanavos, P. (2015). Applying Multiple Criteria Decision Analysis (MCDA) in the context
of HTA: an experimental case study on metastatic colorectal cancer. Journal of Pharmaceutical Policy
and Practice, 8(1), 1-2
20. Mühlbacher, A., Bridges, J., Bethge, S., Nübling, M., Gerber-Grote, A., Markos Dintsios, C., ... & Wiegard, B. (2013). Choice-based conjoint analysis—pilot project to identify, weight, and prioritize multiple attributes in the indication “hepatitis C”. IQWiG Report.Button, K. S., Ioannidis, J. P., Mokrysz, C.,
Nosek, B. A., Flint, J., Robinson, E. S., & Munafò, M. R. (2013). Power failure: why small sample size
undermines the reliability of neuroscience. Nature reviews neuroscience, 14(5), 365-376
21. Blonda, A., Denier, Y., Huys, I., & Simoens, S. (2021). How to Value Orphan Drugs? A Review of European Value Assessment Frameworks. Frontiers in Pharmacology, 12, 695
22. DLIMI (2021). The Danish Medicines Council Dashboard (2018-2020)
23. Drake, J. I., de Hart, J. C. T., Monleón, C., Toro, W., & Valentim, J. (2017). Utilization of multiple-criteria decision analysis (MCDA) to support healthcare decision-making FIFARMA, 2016. Journal of
market access & health policy, 5(1), 1360545
24. Danner, M., Gerber-Grote, A., & Volz, F. (2018). Analytic hierarchy process (AHP)—Pilotprojekt zur
Erhebung von Patientenpräferenzen in der Indikation Depression

12

ABOUT DLIMI
We deliver insight and guidance for strategic decision-making in the life sciences. As representatives of
the pharma industry, we have unique expertise in and knowledge of the Nordic public healthcare systems.
With a multi-dimensional view of healthcare data, we carry out analyses and outline the roads ahead,
enabling you to decide on the best course of action for your business.

Reference
Multi-Criteria Decision Analysis – A Framework for Assessing Pharmaceuticals for Small and Rare Diseases
(2021). Hirsch et. al. DLIMI.

Disclaimer
All cases are approved by clients.

13

AUTHORS
NIELS CHRISTIAN HIRSCH
Lead Market Access, Chief Advisor
nch@dlimi.com
Niels Christian built the Danish HTA body, RADS, and has
more than 30 years’ experience in the pharmaceutical industry
as both Country Manager in Sweden and Global, Strategic
Marketing Director. At DLIMI, Niels Christian mainly works with
Market Access and Market Uptake.

CATHRINE TIPSMARK
Market Researcher
cat@dlimi.com
Cathrine is passionate about health economics and quantitative
analysis. Working with patient- and register data, she creates
solutions that benefit both DLIMI’s customers, patients and the
Danish health care system. In addition she has experience from
the pharmaceutical industry, the Danish Medicines Authorities
and the Danish Health Authority.

14

