
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Mind the gap
Bridging the difference between efficacy and effectiveness of orphan drugs
Schuller, Y.

Publication date
2018
Document Version
Other version
License
Other

Link to publication

Citation for published version (APA):
Schuller, Y. (2018). Mind the gap: Bridging the difference between efficacy and effectiveness
of orphan drugs. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/mind-the-gap(b26caf93-2cde-48a8-a032-82239d1d1d40).html


General introduction

1



Chapter 1 General introduction

98

General introduction

“Rare diseases are rare, but rare disease patients are numerous”

Rare diseases are often referred to as ‘orphan diseases’, since they have generally not been 

‘adopted’ by the pharmaceutical industry due to the small return on investment.1 In the European 

Union (EU), a disease is called ‘orphan’ if it is a life-threatening or seriously debilitating disorder, 

with a prevalence of less than 5 in 10,000 people. Drugs intended to treat orphan diseases are 

referred to as ‘orphan drugs’ or orphan medicinal products (OMPs). Although the number of 

patients per individual orphan disease may be low, about 7000 orphan diseases have been 

described until now, accounting for a total patient number of 30–40 million in the EU and 30 

million in the USA.2, 3 

Orphan drug development

Despite the high number of rare diseases, few drugs are marketed for their treatment to date. 

Although rare disease patients have the same rights to effective and safe drugs as non-rare disease 

patients, the small consumer’s market traditionally offered little attraction to the pharmaceutical 

industry to develop drugs for orphan diseases. Since the enactment of the Orphan Drug Act 

(USA, 1983) and the Orphan Regulation (EU, 2000), the development of treatments for orphan 

diseases has significantly increased. This is mainly due to several incentives, some specific to EU, 

such as reduced fees for protocol assistance and marketing-authorization applications, and 10 

years of market exclusivity. As a result, 144 orphan drugs have been authorized in the EU From 

2000 until October 2017.4 

Limitations

Difficulties have arisen upon developing and evaluating OMPs, which are often inherent to 

the rarity of the diseases for which the drugs are developed. Interpretation of data is often 

hampered, because clinical trials may lack a placebo control or are performed in a limited 

number of patients. Also, studies in which study populations are not a reliable reflection of the 

total patient population might give a wrong impression of the real effectiveness of the drug. 

Moreover, the frequent use of biomarkers or functional outcome measures (FOMs) as a primary 

outcome measure may hinder reliable interpretation of data. Because these endpoints are not 

always indisputably related to clinical endpoints, the effect on survival or quality of life remains 

unclear. Due to combinations of these factors, it is often intricate to make a clear assessment of 

the OMP’s effectiveness at time of marketing authorization.

Authorization and access

In the EU, OMPs are evaluated by the European Medicines Agency (EMA) and are registered by the 

European Commission. All new OMPs are authorized under the centralized procedure, allowing 

the manufacturer to market the OMP throughout the EU and the European Economic Area on 

the basis of a single marketing authorization.5 EMA may grant a full marketing authorization, 

when there is sufficient evidence to prove the OMP’s positive benefit-risk ratio. When, due to 

for example the rarity of the disease, the applicant can only provide limited but promising data, 

a conditional marketing authorization may be granted.6 Subsequently, the applicant is obliged 

to provide comprehensive data that confirm the positive benefit-risk ratio post-marketing. 

When it is not likely that comprehensive data will be obtained after marketing authorization, 

the EMA may grant a marketing authorization under exceptional circumstances. When a drug 

is granted marketing authorization, patient access to the drug in each individual EU member 

state is not guaranteed. Each member state has its own legislation and guidelines, deciding on 

whether or not to reimburse a drug. Hence, reimbursement decisions and price negotiations 

may delay or even preclude patient access to the drug. Pharmaceutical companies often initiate 

price negotiations with one or few EU member states with a high health care budget, and use 

that as a reference price for negotiations with other member states. By doing so, member states 

with a smaller health care budget may not be able to reimburse the drug. In the end, this creates 

unequal distribution and access to newly approved OMPs, meaning that not all patients will have 

access to treatment.

Orphan drugs on the European market

From the start of the Orphan Regulation in 2000 until October 1st 2017, 144 OMPs were marketed.4 

Of these, 44 were removed from the European Community Register of orphan medicinal products 

at the end of the 10-year period of market exclusivity or on request of the sponsor. Hence, on the 

first of October 2017, there were 100 OMPs on the market in the EU, the majority being used for 

disorders with Anatomical Therapeutic Chemical (ATC) code A and L (Figure 1).

The research conducted in this thesis focuses mainly on two subgroups of those categories; 

metabolic diseases and oncology (solid tumors). 

Orphan drugs for metabolic diseases

Most metabolic orphan diseases are extremely rare and are therefore often referred to as ‘ultra-

orphan diseases’. Although no universal definition of ultra-orphan diseases exists, a prevalence 

of less than 1 per 50,000 persons is proposed. Annual per patient costs are usually extremely 

high and often exceed €200,000,-. 

Since many metabolic diseases are highly heterogeneous and slowly progressive, establishing the 

most appropriate primary study endpoint can be a challenge. Ideally, clinical endpoints such as 

survival or quality of life are evaluated. This is, however, not always feasible. It is thus important 

to search for biomarkers or functional outcome measures that can serve as a surrogate endpoint. 

Only if sufficiently validated, a surrogate endpoint may serve as a reliable substitution of a clinical 

endpoint. 
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While the pathophysiological concept of some metabolic diseases might seem uncomplicated, 

reality sometimes proves otherwise. In lysosomal storage disorders, for example, inherited 

deficiencies of lysosomal enzymes lead to accumulation of non-degraded substrates. Replacing 

the lacking enzymes by enzyme replacement therapy (ERT), and thereby reducing substrate 

accumulation, seems a simple yet promising approach. However, after years of clinical experience 

with ERT, it appeared to be a varying success: for some diseases ERT effectiveness was good, 

while for others it was not. 

Orphan drugs in oncology

While oncologic drugs for non-orphan indications only represent 13% of the total number of 

drugs 7, 44% of all orphan drugs are authorized for oncologic indications (Figure 1). Also, 40% of all 

orphan drug designations target rare cancers.7 This implies that the orphan drug pipeline consists 

for a large share of oncologic drugs. It is therefore of interest to evaluate their effectiveness.  

Whereas both the EMA and the United States Food and Drug Administration (FDA) consider 

overall survival (OS) to be the preferred primary outcome measure in oncology trials, 

progression-free survival (PFS) gradually wins ground. Other endpoints, such as disease-free 

survival (DFS) and recurrence-free survival (RFS), are also commonly used. In general, the use 

of these endpoints allows for a smaller trial population and a shorter follow-up in order to show 

statistically significant evidence for efficacy. However, as long as there is no clear validation 

of these endpoints, it is unclear to what extent they relate to the clinical endpoint, and thus 

whether they can be considered a surrogate endpoint. A change in PFS does for example not 

always lead to an increase in OS or quality of life.
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Figure 1 Number of authorized orphan medicinal products in Europe by ATC code

Derived from: Orphanet report series – Lists of medicinal products for rare diseases in Europe. October 2017 
(http://www.orpha.net/orphacom/cahiers/docs/GB/list_of _orphan_drugs_in_europe.pdf) 

Moreover, it is important to realize that a statistically significant difference does not always 

imply that there is a clinically relevant benefit for the patients. To take this into account, the 

European Society for Medical Oncology (ESMO) has developed a scale. The Magnitude of Clinical 

Benefit Scale (MCBS) uses a rational, structured and consistent approach in order to assess the 

magnitude of clinically meaningful benefit.8 It can thus be used as an important tool to value new 

anti-cancer treatments.

The efficacy-effectiveness gap

Sometimes, a discrepancy exists between the efficacy and the effectiveness of a drug, which is 

in literature often referred to as the efficacy-effectiveness gap. A drug may be efficacious in an 

ideal study setting (pre-marketing), but it may fail to demonstrate effectiveness in the real world 

(post-marketing) (Figure 2). Several factors have contributed to the efficacy-effectiveness gap, 

such as small sample sizes and the use of non-validated endpoints. This may partly explain why 

reimbursement authorities are hesitant to give a positive opinion on new high-priced drugs.

Cost-effectiveness

Expenditures on orphan drugs have increased over the past years. For EU member states to make 

decisions on reimbursement, it is important to gain a better insight into the balance between 

expenses and health gains for a specific drug.9 Therefore, once an orphan drug is marketed, 

health technology assessments (HTAs) are usually conducted to evaluate the value and the cost-

effectiveness of the new drug. In some countries in the EU, reimbursement of drugs depends 

on whether or not the incremental costs per quality-adjusted life year (QALY) exceed a specific 

	

Figure 2 Relationship between efficacy, relative effectiveness and effectiveness
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threshold, while other countries recommend against any pre-set threshold.9 Because orphan 

drugs usually do not meet traditional cost-effectiveness criteria due to high costs per treated 

patient, other factors are often taken into account when deciding on reimbursement. These may 

include therapeutic value, budget impact, ethical matters, and political climate.10, 11

Aim and outline of the thesis

The overall aim of this thesis was to study whether there is a difference between efficacy and 

effectiveness of OMPs. We focused on OMPs for metabolic and oncologic diseases, and evaluated 

data on efficacy, effectiveness, cost-effectiveness and dose-finding. By this, we aimed to elucidate 

which factors contribute to the efficacy-effectiveness gap, and provide recommendations in 

order to reduce this gap in the future.

With a systematic review of the literature, we evaluated economic evaluations of ultra-orphan 

drugs authorized in the EU, with a focus on the methods used and the quality of the studies (chapter 

2). Chapter 3 describes the efficacy-effectiveness gap in drugs for metabolic orphan diseases and 

which factors contribute to this gap, by comparing pre-marketing (efficacy) and post-marketing 

(effectiveness) literature data. We used the same approach in chapter 7, where we focused on 

oncologic orphan drugs. Furthermore, we used the ESMO-MCBS to rate the magnitude of clinical 

benefit of each oncologic orphan drug. In chapter 4 we provide a retrospective analysis of dose-

finding studies that were conducted for metabolic and oncologic orphan drugs approved in the EU. 

Chapter 5 represents an overview of the hurdles that are to be taken in order to gain patients 

access to new orphan drugs, illustrated by examples of OMPs that were authorized for 

mucopolysaccharidosis I (Hurler), II (Hunter), IV A (Morquio) and VI (Maroteaux-Lamy). In chapter 

6 we discuss how, in retrospect, EMA’s adaptive pathway approach could have benefitted the 

development and authorization process of both agalsidase alfa and beta for Fabry disease. 

Although dose-finding studies are an important step in the drug development process, they are 

not always performed prior to marketing authorization. Chapter 8 assesses the clinical benefit 

of systemic treatment of advanced pancreatic and gastro-intestinal neuroendocrine tumors. For 

this analysis, two separate tools are used; ESMO-MCBS (as also used in chapter 7) and the revised 

American Society of Clinical Oncology (ASCO) framework. Finally, chapter 9 consists of a general 

discussion of the content in this thesis. 

Parts of this introduction were published in: 

- Factors Contributing to the Efficacy-Effectiveness Gap in the Case of Orphan Drugs for 

Metabolic Diseases. Y. Schuller, C.E.M. Hollak, C.C. Gispen-de Wied, V. Stoyanova-Beninska, 

M.Biegstraaten. Drugs. 2017 Jul 27. doi: 10.1007/s40265-017-0788-z

- Hurdles in Access to High-Priced Orphan Drugs. Y. Schuller, M. Biegstraaten, C.E.M. Hollak. 

In MPS Update (Chapter 39). New York, USA: Nova Science Publishers,Inc.

- The quality of economic evaluations of ultra-orphan drugs in Europe – a systematic review. 

Y. Schuller, C.E.M. Hollak, M. Biegstraaten. Orphanet J Rare Dis. 2015 Jul 30;10:92.
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