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Background: Rare or orphan diseases have become an important target of healthcare 
activities all over the world. The study aims to identify ethical questions linked to rare 
diseases and orphan drugs and ethical principles or approaches applied to solve them.
Methods: Relevant peer-reviewed articles were identified by means of a systematic review. 
The literature was searched from 20 May 2020 to 20 June 2020. The search included the 
databases PubMed, Scopus and Web of Science (2010 – April 2020). A total of 4,139 papers 
related to rare diseases were identified; with 1,205 papers obtained from Scopus; 2,476 
papers from PubMed; and 458 from Web of Science with keyword search “ethics” AND 
“rare” AND “disease”, “ethical” AND “orphan”, “ethical” AND “orphan” AND “drug”, and 
“ethical” AND “rare“ AND “disease”. Finally, XX studies were chosen for further analysis.
Results: The main findings reveal five main ethical issues. The most essential one shows 
that funding research and development in the field of orphan drugs poses an almost 
impossible dilemma. Other issues include the significance of non-economic values like 
compassion and beneficence in decision-making related to orphan drugs and rare diseases; 
the identification of limits to labelling diseases as rare; barriers to global, supranational and 
international cooperation; and last but not least, determining and establishing panels of 
decision-makers.
Conclusions: A strictly global approach would be the most appropriate way to deal with 
rare diseases. Nonetheless, international, let alone global, cooperation seems to be comple-
tely beyond the reach of the current international community, although the EU, for instance, 
has a centralized procedure for labelling orphan drugs. This deficit in international coopera-
tion can be partly explained by the fact that the current technologically globalized world still 
lacks globally accepted ethical values and rules. This is further aggravated by unresolved 
international and intercultural conflicts. In addition, the sub-interests of various parties as 
well as the lack of desire to deal with other people’s problems need to be taken into account. 
The aforementioned problems are difficult to avoid. Nevertheless, let us be cautiously 
optimistic. At least, there are people who raise ethical questions about rare diseases and 
orphan drugs.
Keywords: ethical aspects, ethical principles, rare disease, orphan drugs

Background
Rare or orphan diseases have become an important target of healthcare activities all 
over the world and have been intensively discussed at national and even interna-
tional levels.1,2 Currently, there are an estimated 400 million people globally 
suffering from about 7,000 distinct types of rare diseases.3 As many as 20% to 
35% of all recognized diseases are rare and about 250,000 people in the EU suffer 
from them.4 According to the European Commission website, 25 countries have 
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a national strategic plan on rare diseases (European 
Commission, 2016). Care for patients in this area is 
based on the Universal Declaration of Human Rights (pro-
claimed in 1948), the European Convention on Human 
Rights (1950),5 the Constitution of the World Health 
Organization (1946), the Declaration of Helsinki6 (1964, 
7th revision 2013) and – not mentioning other interna-
tional treaties and declarations – the Convention on the 
Rights of Persons with Disabilities (the UN, 2006). 
Gericke et al (2005)7 mention the Charter of 
Fundamental Rights of the European Union (section 35, 
2000/C 364/01), whose Article 35, on healthcare, reads:

Everyone has the right of access to preventive health care 
and the right to benefit from medical treatment under the 
conditions established by national laws and practices. 
A high level of human health protection shall be ensured 
in the definition and implementation of all Union policies 
and activities.8 

At the same time, rare diseases and orphan drugs open up 
important ethical considerations. Picavet et al (2013)9 

mention a potential problem between individual and soci-
etal approaches as the principles of equity, entitlement and 
non-abandonment favour individuals, whereas society may 
strive to maximize the health of the population as a whole. 
McCabe et al (2005)10 examine whether or not rare dis-
eases deserve special status and conclude that they do not, 
as the costs would be borne by patients with more com-
mon diseases.10 Van der Burg & Oerlemans (2018)11 call 
for a clarification of values and distinguish hard impacts – 
like health, life expectancy, absence of suffering – and soft 
impacts, eg, wellbeing, good care, supportive environ-
ment. The authors maintain that whereas hard impacts 
are rarely controversial and should be treated by policy-
makers, soft harms are hotly debated. From the liberal 
point of view, they should be decided by patients and 
their families.11

There is a clash between the moral duty of non- 
abandonment and the requirement of distributive justice, 
which makes the issue of funding orphan drug research an 
extraordinarily complex one. Gericke et al (2005)7 discuss 
the issue with respect to theories of utilitarianism, social 
justice and professional responsibility and conclude that 
the economic criteria considered in a standard investment 
evaluation cannot be indiscriminately applied in the case 
of medical science research funding. From the economic 
point of view, financing orphan drug development is not 
a profitable strategy because the market is too small, given 

the small number of patients in need of the orphan drug, 
and because the rare health condition may be prevalent in 
developing countries, which are unable to cover the drug 
costs.

On one hand, the utilitarian point of view on orphan 
disease research suggests that it is not in the interest of the 
most to divert resources to benefit only a small number of 
individuals at the expense of the society at large. From this 
perspective, funding orphan drug development is regarded 
an unethical decision. On the other hand, it can hardly be 
considered humane to abandon underprivileged indivi-
duals whose only crime is that they happen to suffer 
from a rare disease. The society has a moral obligation 
to protect and assist its vulnerable members as required. 
Eventually, there is also the professional obligation to 
advance scientific knowledge, which is a compelling argu-
ment supporting orphan disease research and drug 
development.

Gericke et al (2005)7 elaborate on the approach intro-
duced by Beauchamp and Childress, who formulate four 
principles to be considered when it comes to the ethical 
questions of orphan drug funding. These cornerstone prin-
ciples include considerations of autonomy, non- 
maleficence, beneficence and justice; out of which benefi-
cence speaks for a greater involvement of the public sector 
in decision-making processes regarding orphan disease 
research.7

The aim of this paper is to identify ethical questions 
linked to rare diseases and orphan drugs and ethical prin-
ciples or approaches applied to resolve them. We identified 
this area as potentially intricate from the ethical point of 
view. We therefore decided to find out whether the existing 
studies strive to solve the identified ethical questions 
linked to rare diseases and orphan drugs. More specifi-
cally, we asked two main questions: What ethical ques-
tions and moral issues are seen as relevant in the area of 
rare diseases and orphan drugs? What ethical principles 
are applied to resolve these questions and issues?

Theoretical Background
Legislative Context of Rare Diseases
According to Gericke et al (2005),7 Kinney (2014)12 and 
Pinxten et al (2012),4 most developed countries – particu-
larly Australia, the EU, Japan, Taiwan or the USA – have 
passed legislation defining criteria for designating the 
orphan status to particular diseases and providing tax 
breaks and market exclusivity to pharmaceutical 
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companies that produce orphan drugs. Statistics prove that 
such legislation helps promote research in rare diseases as 
the number of orphan drugs usually substantially increases 
in most countries following the implementation of orphan 
drug legislation.4,5,7 This kind of legislation has been 
around for several decades. In the USA, the US Orphan 
Drug Act was passed in 1983 and the Rare Disease Act in 
2002.12 In the European Union, Regulation (EC) No 141/ 
2000 and Regulation (EC) No 847/2000 were passed in 
2000. Moreover, as eg, Rodriguez-Monguio et al (2017)5 

and Kinney (2014)12 mention, developed countries have 
established bodies responsible for the policy in the field of 
rare diseases. For instance, it is the US Food and Drugs 
Administration (FDA) – specifically the FDA Office of 
Orphan Products Development (OOPD) in the US – or the 
European Medicines Agency (EMA) in the EU. Of course, 
there are non-governmental organizations supporting and 
connecting those who want to help. For example, Kinney 
(2014)12 mentions the National Organization for Rare 
Disorders, which is an organization connecting especially 
patients and other stakeholders.

Although the legislation has been successful, there are 
still a lot of problems. For instance, Gericke et al (2005)7 

point out that

there is a substantial problem with legal rights as they can 
apply only to the provision of existing treatment options, 
while in case of still non-existing treatments it is difficult 
to imagine the way of enforcing individual rights.13 

Prefer strict legal regulation at all levels, that is, local, 
European and international.

Furthermore, there are duties involved in research and 
development, where ethics committees, biobanks and 
registries play a key role. Ethics committees should over-
see patient registries and databases. Health information is 
legally protected but different countries apply different 
rules. In general, confidential health information in data-
bases and registries must not be misused or abused, the 
practice should be transparent. Ethics committees make 
sure this is happening. They may also determine specific 
exceptions to the generally accepted rules in order to 
minimize potential harm to the involved parties.14 

Another task of ethics committees is to make sure that 
researchers accessing databases have previous experience 
in registry-based research and comply with the require-
ment of personal data protection. Although this form of 
research does not present physical health risks for the 
patients, there is a risk of privacy breach and abuse of 

personal identification details. Care must be taken to make 
sure that no individual can be identified by combining the 
personal details made available about them for research 
purposes.15 Furthermore, research projects involving the 
use of biological samples stored in biobanks are subject to 
approval of the ethics committee. Finally, in cases when 
the researcher works with the patient in person, the ethics 
committee makes sure that the patient provides their 
informed consent beforehand.15

Ethics in Context of Rare Diseases
Although modern societies consider it to be an ethical 
imperative to address patients’ unmet health needs and 
provide them with access to drugs (eg,5), ethical aspects 
of orphan drug research and distribution have not yet 
become a major issue (eg,7). The most frequently men-
tioned problem linked to orphan drugs is the lack of their 
cost-effectiveness (eg,7,9,12), which leads to the lack of 
interest in drug development (eg,4). As Gericke et al 
(2005)7 contend, pharmaceutical companies are unwilling 
to invest in research on orphan diseases because there is 
a serious risk of failure in developing orphan drugs and in 
case of tropical (neglected) diseases, the condition is pre-
valent in developing countries unable to pay fair prices for 
the drug. Rodriguez-Monguio et al (2017)5 also see the 
risk in the development of orphan medicinal products and 
agree that investment in research and development is less 
attractive to the pharmaceutical industry. The resulting low 
interest of the pharmaceutical industry in developing and 
marketing orphan drugs is therefore understandable, and as 
a consequence, health inequities persist.5 On the other 
hand, the EU and national governments want to mitigate 
these problems by prioritizing orphan drug development.16

An example of global, or at least international, collabora-
tive effort is described by Nguyen et al (2019).17 The authors 
inform about recently designed model consent clauses for 
rare disease research created by an international task force 
consisting of experts from different countries and covering 
various expertise areas. This model is meant to ensure max-
imizing benefits of technological advancements while bear-
ing in mind the unique realities of rare disease research. Of 
course, local and regional variations to this model can be 
expected based on differing laws, policies and approaches.17 

At the same time, Picavet et al (2013)9 maintain that it is 
necessary to enforce strict observance of not only legislation 
but also ethical and other rules, like those of Good Clinical 
Practice, which are meant to protect drug trial subjects. Not 
only do they suggest that clinical trials for orphan drugs 
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should be scrutinized as much as those for non-orphan 
drugs, but also argue that databases, biobanks and registries 
for rare diseases should be improved.

The most frequently tackled issue in this area is the 
reimbursement system for research and development and 
distribution of orphan drugs. Nonetheless, the whole problem 
of rare diseases and orphan drugs is rather complex and 
should be viewed from different angles, as there are multi-
faceted regulatory, ethical, economic as well as clinical issues 
(eg,5). Some authors (eg,18) even emphasize that ethical issues 
ought to be high on the agenda and that there should be space 
for debate featuring medical ethicists, experts in human 
sciences, lawyers as well as patients.13 Farberov et el 
(2013)13 list various points of view that should be taken into 
account, namely legal, ethical, scientific, social and that of the 
humanities. Multidisciplinary discourse is therefore seen as 
vital to this area (eg,7,9,13).

Conferences like the Brocher Symposium or the work-
shop “Ethical aspect of exome and whole genome- 
sequencing studies in rare diseases” (eg,9,13) offer the 
much-needed space for the aforementioned multidisciplin-
ary discourse. These and similar events provide an oppor-
tunity for specialists in ethics, law and medicine to meet 
and share their views on rare diseases.

Methods
Design of the Study
The systematic literature review was conducted between 
20 May 2020 and 20 June 2020. In this review-based 
study, we adopted the bibliometric mapping study 

method19 and review technique20 based on PRISMA 
guidelines21 to provide a systematic and holistic review of 
the ethical questions linked to rare diseases. The combina-
tion of two methods could facilitate deeper understanding of 
the topic on top of able to produce intellectual mapping 
structure.19 We collected bibliometric studies of papers pub-
lished in PubMed, Scopus and Web of Science from 2010 to 
June 2020. The following keywords were used for the 
search: “ethics” AND “rare” AND “disease”, “ethical” 
AND “orphan”, “ethical” AND “orphan” AND “drug” and 
“ethical” AND “rare” AND “disease” follow-up with 
a snow-balling process (Table 1). Most papers were pub-
lished in the BMJ Open (22 publications), Medicine (10 
publications) and European Journal of Human Genetics (10 
publications). Table 2 shows the most frequently represented 
journals under the keyword search. Other publications are 
scattered in other journals with few occurrences each.

The methodological framework introduced by Arksey 
et al20 involves five stages of research flow. First, the 
research questions are outlined; then, the relevance of the 
study is identified; and next, the selection is processed. 
Subsequently, the data are charted; after which information 
is collated and summarized and the results are reported. 
The flow diagram in Figure 1 demonstrates the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA)21 flow of articles from search to the 
final selection.

A total of 4,139 papers related to rare diseases were 
identified – with 1,205 papers obtained from Scopus; 2,476 
papers from PubMed; and 458 from Web of Science – with 

Table 1 Publication Statistics in Selected Publications

Keywords Database All English

Article Conference Review

“ethics” AND “rare” AND “disease” Scopus 535 307 109 8
PubMed 1643 1580 3 26

Web of Science 126 91 1 23

“ethical” AND “orphan” Scopus 137 73 3 25
PubMed 108 99 0 18
Web of Science 76 55 1 9

“ethical” AND “orphan” AND “drug” Scopus 75 43 2 17
PubMed 64 57 0 15

Web of Science 34 23 0 6

“ethical” AND “rare” AND “disease” Scopus 458 245 7 106
PubMed 661 615 0 140
Web of Science 222 142 59 4
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keyword search “ethics” AND “rare” AND “disease”, “ethi-
cal” AND “orphan”, “ethical” AND “orphan” AND “drug” 
and “ethical” AND “rare” AND “disease”. Due to the large 
quest for keywords and the inability to narrow quest by 

particular subject areas and keywords in the database, manual 
scoping was needed to finalize the appropriate articles. 
Nearly all of the reported works were false positive: they 
contained the right properties; however, the material was not 
applicable to the subject being discussed. The exclusion of 
duplicated works eliminated 1399 articles. After the unre-
lated works were removed via the keyword screening pro-
cess, there was a total of 2388 papers left for further 
processing. Four hundred and thirty-eight papers were qua-
lified for complete paper review after the final manual 
screening of the abstracts, and only 21 full-length papers 
were evaluated and synthesized.

At the same time, during the analysis of full texts of the 
articles, the authors decided to include in the researched 
ethical issues one publication7 to which many authors refer 
and which is also original in some ideas, so it is included 
in the summary Table 5 as publication 22.

Table 2 The Most Frequently Represented Journals in Relation 
to Keywords

Journals Number of 
Publications

BMJ Open 22

Medicine 10
European Journal of Human Genetics 10

Orphanet Journal of Rare Diseases 9

Advances in Experimental Medicine and Biology 7
Journal of Medical Ethics 7

Zhonghua Shiyan Yanke Zazhi Chinese Journal 
of Experimental Ophthalmology

7

Genetics in Medicine 7

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of search process.
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Data Extraction, Study Quality Evaluation 
and Eligibility Criteria
Eligible works were sorted by researchers who had inde-
pendently reviewed the studies. Every paper was examined 
in terms of the following elements: title, author(s), pub-
lication type and language. For a study to be eligible for 
further review, it had to meet the following specific set of 
criteria:

● Articles were published/written between 2010 and 
April 2020

● English-written, peer-reviewed, full-text articles in 
scientific journals

● The aim of research described in these articles is to 
analyse ethical questions and principles linked to rare 
diseases and orphan drugs, more specifically, they 
discuss the ethical principles of justice and benefi-
cence, health disparities and inequalities

● The output of these articles suggests how to support 
ethical principles and find ways to better develop, 
diagnose and treat orphan diseases in order to elim-
inate this health disparity

● The selected articles mention an ethical principle or 
an idea closely related to it

● The selected articles mention an issue related to 
ethics committees, biobanks and patient registries in 
the area of rare diseases

● Considerations within the ethical dilemmas

Articles were excluded from the analysis if they had the 
following features:

● Articles written in languages other than English
● Articles focusing on medicine and the treatment of 

particular rare diseases
● Chemistry articles focusing on rare diseases
● Paediatric articles on rare diseases, where ethical issues 

are only marginally mentioned in the introduction
● Articles related to the management of particular rare 

diseases which remained in the selection after it was 
narrowed down to the humanities

● Ethical questions addressed in clinical trials which 
are connected with a selected disease
○ European policies on orphan diseases and drugs 

stimulating drug development where the ethical 
issue is solved only in terms of set rules of the 
legislation

○ Articles on pricing strategies for pharmaceutical 
companies where ethics is only marginally men-
tioned and is not the point of the discussion

○ Articles treating other ethical aspects (related to 
medical research)

Results
Cluster Analysis of Search results
The search results were analysed in each database using 
cluster analysis. The VOSviewer is able to show the most 
commonly co-occurring keywords related to the keyword 
search of “ethics” AND “rare” AND “disease”, “ethical” 
AND “orphan”, “ethical” AND “orphan” AND “drug” and 
“ethical” AND “rare” AND “disease”. In PubMed, from 
45,686 co-occurring keywords, 1,432 keywords met the 
threshold set by default with 10 minimum occurrences. 
Figure 2 shows the top 50 keywords that have 
a minimum of 10 instances of co-occurrence and 
a maximum of 168 instances of co-occurrence to the key-
word search in PubMed. Metastasis (168), breast cancer 
(85), receptor (68) and biobank (57) were found to be the 
most frequently co-occurring keywords to the keyword 
search.

In Scopus, from 20,460 co-occurring keywords, 640 
keywords met the threshold set by default with 10 mini-
mum occurrences. Figure 3 shows the top 50 keywords 
that have a minimum of 10 instances of co-occurrence and 
a maximum of 68 instances of co-occurrence to the key-
word search. Biobank (68), sequencing (63), infant (50) 
and genome (42) were found to be the most frequently co- 
occurring keywords to the keyword search.

In Web of Science, from 18,630 co-occurring key-
words, 517 keywords met the threshold set by default 
with 10 minimum occurrences. Figure 4 shows the top 
keywords that have a minimum of 10 instances of co- 
occurrence and a maximum of 159 instances of co- 
occurrence to the keyword search. Rare disease (159), 
diagnosis (142), child (118) and disorder (107) were 
found to be the most frequently co-occurring keywords 
to the keyword search.

Other than the number of co-occurring keywords and 
the relevance score, the VOSviewer also generated the 
most recent keywords used and the most cited keywords 
that have significant occurrences with the keyword search 
(Figure 5). The most recent keywords that co-occur 
together with the keyword search were acute exacerbation, 
brain metastasis colchicine, hbv and igg4 with a minimum 
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of 10 co-occurrences in 2018. The most cited keywords 
were next-generation sequencing (38 citations), genome 
(36 citations), whole exome sequencing (35 citations), 
male breast cancer (33 citations) and genomic medicine 
(32 citations).

Table 3 shows the available clusters of the co-occurring 
keywords from the selected keyword search in Web of 

Science. Note that these keywords have a strong signifi-
cant connection that makes it possible to create sets of 
clusters. At the same time, it is clear from the keywords in 
the individual clusters that only some of them are related 
to an ethical problem, specifically Cluster 1 and Cluster 3. 
Cluster 2 deals with questions related to the issue in 
clinical trials, Cluster 4 and 5 address research issues 

Figure 3 Co-occurring keywords in Scopus.

Figure 2 Co-occurring keywords in PubMed.
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generally. Thus, many results are not directly related to 
ethical dilemmas in rare disease research.

For the above-mentioned reasons, relating to broadly 
focused search topics, special attention was paid to links 
with the phrase “ethical issues”. Figures 6 and 7 show the 
relationship of ethical issues with other linked keywords 
and the relationship of rare diseases with other keywords, 
respectively. The result indicates that the phrase ethical 
issue has 80 linked keywords altogether. The most promi-
nent linked keywords were disorder (43 link strength), trial 
(35 link strength) and diagnosis (30 link strength). 
Meanwhile, the phrase rare disease has 92 linked key-
words altogether, while the most significant linked key-
words were trial (113 link strength), orphan drug (87 link 
strength) and review (64 link strength). The phrase ethical 
issue was not listed among the top significant linked 
keywords.

To get a holistic view, Figure 8 shows the co- 
authorship of countries with each country having pub-
lished a minimum of 25 papers related to the keyword 
search of “ethics” AND “rare” AND “disease”, “ethical” 
AND “orphan”, “ethical” AND “orphan” AND “drug” and 
“ethical” AND “rare” AND “disease”. In Scopus, from 88 
countries that had a relationship with the keyword search, 
32 countries met the threshold. Table 4 reveals the list of 
leading countries.

The contents of the keyword search of “ethics” AND 
“rare” AND “disease”, “ethical” AND “orphan”, “ethical” 
AND “orphan” AND “drug” and “ethical” AND “rare” 
AND “disease” were analysed after the initial keyword 
and abstract inspection. Then, we examined the selected 
papers and their citations to further evaluate the particular 
author’s and publication’s contributions. The number of 
citations increased dramatically in 2017 and continued 

Figure 4 Co-occurring keywords in Web of Science.
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increasing in 2018 and 2019, which indicates the increase 
of the interest in and the value of this research topic 
(Figure 9).

The papers most frequently cited are listed in Appendix 
Table 1. Even from the group of the most cited papers, 
only a few of them were relevant to ethical issues. As 
mentioned above, articles on these topics are not collected 
in one journal, are published across the fields of health and 

medicine and in comparison with articles directly focused 
on medicine, the number of citations corresponds more to 
social sciences, where the values are generally lower. Most 
of the contributions included below (Table 5) are therefore 
mainly based on a selection according to the established 
search criteria in the chapter “Methods”, and not on the 
basis of the highest number of citations only.

Analysis of Ethical Problems Linked to 
Rare Diseases
We have come across several ethical problems linked to 
rare diseases and orphan drugs, which occurred in the final 
selection of 21 articles. A detailed description of the 
targeted articles is provided in Table 5, which lists the 
main objective, methodology used, findings and country 
of origin of each paper.

The content and subject of research in the above- 
mentioned studies focus on three areas. One of them, 
which is connected with an ethical problem, is the allocation 
of financial resources with respect to the lack of cost- 
effectiveness. Another area is the cooperation across 
nations and various groups of stakeholders in data collec-
tion, data sharing and preparation of legislation. The third 
area covers the functioning, involvement and competence 
of ethics committees. The above areas are then addressed 
and discussed in the context of various moral principles.

The problem areas include, for instance, the acceptable 
treatment of financial resources, as it remains unclear how 

Figure 5 Top 20 most recent keywords and most cited keywords to the keyword search.

Table 3 Clusters of Keywords in Web of Science

Cluster 1 Diagnosis, individual, ethic, family, ethical issue, gene, 

alzheimer, genetic, ethical aspect, genomic, newborn 

screening, whole exome sequencing, whole genome 
sequencing, ethical challenge, precision medicine, 

schizophrenia, incidental finding

Cluster 2 Cancer, chemotherapy, tumor, woman, case report, 
informed consent, female, malignancy, ethical concern, 

ethical approval, pregnancy, rarity, trisomy, poor 

prognosis, newborn
Cluster 3 Rare disease, orphan drug, decision, policy, decision- 

making, expert, survey genetic testing, ethical dilemma, 

orphan disease, pharmaceutical industry, family member, 
clinical practice, patient advocacy organization, new drug

Cluster 4 Disorder, registry, biobank, clinical research, drug 

development, placebo, ethical consideration, enzyme 
replacement therapy, rare condition, drug administration

Cluster 5 Child, participant, consent, hypertension, questionnaire, 

adolescent, caregiver, severe malaria
Cluster 6 Parent, relationship, expectation, interview, investigator, 

rare disease research
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to allocate money in the best way, which is not necessarily 
the “just”, “equitable” or “right” way. Another issue is to 
determine whether and to what extent to take into account 
the potential non-financial justifications for producing and 
distributing orphan drugs. Moreover, there is no globally 
accepted definition of rare diseases based on their inci-
dence. Inevitably, this is linked to the lack of coordinated 
international action to improve global cooperation in treat-
ing rare diseases. Last but not least, the place of ethics and 
ethics committees in making the aforementioned decisions 
is far from clear. All in all, this chapter helps to show how 
complicated the decision-making process in the area of 
rare diseases and orphan drugs might be.

Key Ethical Questions
We have identified five ethical questions that are currently 
relevant in connection with rare diseases and orphan drugs 
(Table 6).

How to Allocate Financial Resources with Respect to the 
Lack of Cost-Effectiveness? 
This question is closely related to one of the basic ethical 
issues, namely the value of an individual and their life in 
comparison with the value of the human society as 
a whole. The area of rare diseases and orphan drugs puts 
a price tag on human life. Thus, the issue of allocating 
financial resources goes down to economic views on tack-
ling rare diseases. When it comes to allocating financial 
resources, it is by no means ethically clear-cut where the 
money should go. Therefore, there is a need for negotiat-
ing a compromise.

Authors like Pinxten et al (2012) and Juth (2017)4,22 

pose questions about the fair share of resources for orphan 
drugs. On the one hand, they realize how challenging it is 
to balance allocating a substantial share of meagre 
resources to an insignificant number of individuals, and 
on the other hand, they consider the ethical dimensions of 

Figure 6 The relationship between the phrase ethical issue and linked keywords in Web of Science.
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the abandonment of others affected by serious but rare 
diseases.22 Asks whether or not it is justifiable to provide 
rare diseases with economically favourable conditions. 
Taylor et al (2018)23 discuss the ethical dilemma in balan-
cing the considerations of equity and opportunity cost. 
They argue that there are conflicting moral arguments, 
namely the utilitarian one, the one of equity in access to 
treatment, the imperative to save individuals regardless the 
cost, as well as the striving to advance knowledge.

Pinxten et al (2012)4 suggest a way to allocate suffi-
cient resources to orphan drug research and develop-
ment in an equitable way. There should be two tracks 
of research allocation, namely one group of patients 
should have guaranteed access to these funds based on 
rational priorities, and all the other patients would have 
a random opportunity to access the money.4 It may be 
seen as an effort to balance targeting versus universal-
ism, which24 view as the main conflict that concerns 
orphan drugs.

Gericke et al (2005)7 agree that resource allocation for 
research in rare diseases has extremely uncertain results 
and there are also conflicting ethical views. The costs of 
developing a new drug vary widely and investing much 
money in rare conditions may be deemed unjust and 
unethical from the utilitarian perspective. On the other 
hand, there are moral obligations of non-abandonment 
and beneficence.

Hew Girard et al (2020)25 ask whether scientific 
advancement in common diseases should enjoy priority 
over that in rare diseases. In the same vein, Taylor et al 
(2018, p. 1)23 pose questions: “Why fund rare disease 
therapies?” and “How to achieve access to rare disease 
therapies in an equitable manner?” Gericke et al (2005, 
p. 164–165, 167)7 ask the following questions: “How 
much a society should spend on orphan diseases?”; 
“How many resources should be devoted to orphan dis-
eases overall?”; “How many resources should be allocated 
to each individual orphan disease?”; “What should 

Figure 7 The relationship between the phrase rare disease and linked keywords in Web of Science.
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determine the boundaries of moral obligations of benefi-
cence and distributive justice?”; “Should these be deter-
mined by national boundaries, political constituencies, or 
economic influence or industrial profitability?”

A strictly global approach seems to be appropriate. 
Nonetheless, global cooperation appears to be unreach-
able. It is not viable for various reasons. First, the techno-
logically globalized world lacks globally accepted ethical 
values and rules. Second, it is politically unfeasible to 
disregard national interests. Third, there are unresolved 
international and intercultural conflicts. Fourth, the sub- 
interests of various parties as well as the lack of desire to 
deal with other people’s problems need to be taken into 
account. All of these issues are difficult to deal with. 
Therefore, individual countries apply their own varied 
approaches to evaluating and funding rare disease thera-
pies, ranging from less rigorous ones in countries such as 
Germany and France, to stricter ones, such as in the UK, 
Scotland and Australia.23

Is There Any Place for Compassion and Accelerated 
Approval of Orphan Drugs? 
Whereas the previous question goes down to economic 
values, there are nonetheless other, non-economic views, 
too. The second question, albeit also based on economic 
factors, relates to the problem of rules and equality. Should 
all rules apply to all (people) to the same extent or is there 
in some particular cases, including rare diseases and 
orphan drugs, any ethically defendable space for “adjust-
ing” or even “breaking” them? For instance, Hew-Girard 
et al (2020)25 suggest that researchers in rare diseases 
should consider what circumstances justify breaking the 
rules.

Jarosławski et al (2018)26 show various pricing models 
with their corresponding ethical considerations and discuss 
ethical challenges linked to orphan non-profit and for- 
profit drug research and development, respectively. 
According to them, the former is funded by donations 
from the public and charities, or by governments. 

Figure 8 Co-authorship of countries.
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Consequently, non-profit research and development have 
a moral obligation to provide orphan drugs at an affordable 
price. On the other hand, the for-profit companies seek 
profit-maximizing pricing. Jarosławski et al (2018)26 also 
claim that for-profit pharmaceutical industry used to ignore 
rare diseases. Nonetheless, pro-orphan drug policies – like 
expedited drug approval or extended market exclusivity – 
have reversed the situation. Recently, as Wellmann et al 
(2010)27 maintain, pharmaceutical companies have started 
getting significant revenues from producing and selling 
orphan drugs. The problem is the resulting high price of 
these products, and Jarosławski and Toumi (2018)26 on 
this account look for a way to set a model for an affordable 
pricing of orphan drugs.

Authors like Hyry et al (2015)28 remind us that there is 
more to tackling rare diseases than the financial side by 
asking questions like: “Are there any ethical reasons for 
offering orphan drugs for free?”; “Is it only sentiment or 
also a coherent ethical theory?”; “Why should a profit- 
making enterprise donate a drug?” Hyry et al (2015, 
p. 1)28 also mention that there are compassionate use 
programmes in both the United States and European coun-
tries and add that the EU is testing an adaptive pathways 
approach, which is a collection of evidence aimed to 
facilitate fast access to medications. The accelerated 

approval of orphan drugs is not necessarily a good thing, 
though. Hyry et al (2015)28 and Kesselheim (2012)29 also 
warn that some drugs are not properly tested in compar-
ison with testing conducted for non-orphan drugs, which 
leads to higher risk and lower efficacy. According to 
Kesselheim (2012),29 accelerated approval should be lim-
ited to the most innovative products intended for those 
with no other alternatives.

On the whole, we need to distinguish non-profit and 
for-profit research and development. Whereas the former 
have moral obligations to those who help to fund them, 
for-profit orphan drug research and development do not 
seem to act compassionately and they do not have any 
obligation to do so. Moreover, for-profit companies use 
opportunities presented by pro-orphan drug policies to 
increase their profits. Last but not least, rule-breaking 
policies like the aforementioned accelerated approval 
bring about pitfalls like higher risk and lower efficacy.

Should There Be Any Limits to Prevalence for a Disease to 
Qualify as a Rare One? 
The third identified question points to applying the same 
or different rules to all people, and thus to equality. 
There is currently no consensus whether or not the pre-
valence of a disease or the size of the patient population 
is justifiable for orphan drugs to be approved and reim-
bursed (eg,5). Limits for defining of what already is and 
what still is not a rare disease may vary from one 
political unit to another. For example, Rodriguez- 
Monguio et al (2017)5 maintain that the US and the EU 
use different methods to classify an orphan disease. They 
add5 that whereas the FDA uses disease prevalence (ie, 
the number of people suffering from the disease), the 
EMA uses the prevalence proportion (that is the propor-
tion of people in the population that have the disease). 
As a result, a disease of the same prevalence may be 
labelled in some countries as a rare disease, whereas in 
others it may not qualify as one. Moreover, what hap-
pens if the prevalence is just slightly above the limit? 
According to the Regulation (EC) No 141/2000, rare 
diseases affect up to five people per 10,000 in the EU. 
Nevertheless, the Regulation enables to extend the 
threshold in case of “life threatening, seriously debilitat-
ing, or serious and chronic diseases”. In other words, 
what makes a disease eligible to become a rare disease is 
an in-some-way-justified exception from commonly 
applied rules.

Table 4 List of Leading Countries Related to the Keyword 
Search

Country Documents Citations

United States 254 3466

United Kingdom 146 1780

France 76 1168
Canada 71 1695

Italy 69 1139

Germany 68 1201
Australia 50 875

Netherlands 43 634
Spain 34 615

Belgium 32 296

Switzerland 29 453
China 28 152

Sweden 28 367

Brazil 26 397
India 26 248

Japan 23 536

South Africa 18 131
Austria 14 216

Poland 14 150

Portugal 12 278
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Table 5 Main Objectives and Findings of Research in the Ethical Area for Rare Diseases

Title Number 
of 
Citations

Country Objective Used Principles Finding

(Juth, 2017)22 18 Sweden Justify the lack of orphan drug 

cost effectiveness

Principle of need Orphan drugs should be 

subsidized more than common 
disease medications

(Boy et al, 
2011)23

26 Brazil Highlight ethical issues related 
to orphan drug public funding

Ethical consideration secondary Major ethical conflict concerns 
the distribution of orphan drugs

(Gericke 

et al, 2005)7
111 German Introduces conflicting ethical 

approaches to funding orphan 

drug research and development.

Explaining various ethical 

approaches and their 

consequence for orphan drug 
R&D

Independent international 

bodies may stimulate orphan 

drug R&D

(Hyry et al, 
2015)24

13 EU 
countries

Survey and support 
compassionate use programs in 

the EU and beyond.

Analysis of relevant ethical, 
legal, and economic aspects

Propose a registry of drugs 
offered on a compassionate use 

basis to help patients get 

treatment

(Kesselheim, 

2012)25

12 US Discusses ethical consequences 

of the orphan drug act and 
pitfalls in accelerated approving 

orphan drugs

Essay Rare disease afflicted patients 

are willing to take unnecessary 
risk, the fda lowers its standards 

in this area

(Rodriguez- 

Monguio 

et al, 2017)5

32 US Assess the effectiveness of 

incentives for orphan drug r&d

Literature search Current incentives do not 

stimulate orphan drug r&d 

efficiently

(Rosselli et al, 

2012)26

12 Colombia Consider ethical and economic 

aspects of a high-cost orphan 
disease in a marginalized 

population

Essay Cost-effectiveness does not 

apply in marginalized 
populations affected by rare 

diseases, special regulation and 

financing schemes considering 
intangible costs and benefits 

should be applied

(McCormack 

et al, 2013)16

29 EU 

countries

Describe how an 

interdisciplinary advisory group 

responded to particular ethical 
issues

Description New rare disease therapies 

raise new ethical issues that 

require interdisciplinary bodies 
with expert knowledge and 

patient experience

[27] 0 US Address the ethical and practical 

issues of sponsoring rare disease 

R&D when relocation to trial 
sites is needed

In the area of rare diseases, 

unlike elsewhere, relocation 

support is desirable

(Gelinas et al, 
2019)28

4 Pakistan Ethical and economic 
considerations regarding 

lysosomal storage diseases in 

Pakistan

Review It is necessary to find ways to 
balance the needs of the many 

and the needs of the few, so that 

patients with rare diseases 
receive care but not at the 

expense of basic healthcare to 

be provided to all individuals.

(Continued)
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Table 5 (Continued). 

Title Number 
of 
Citations

Country Objective Used Principles Finding

(Afroze & 
Brown, 

2017)29

0 EU 
countries

Address conflict of interest in 
research and medical treatment

PubMed query Dealing with non-financial 
conflicts, in particular 

centralisation of surgical care, 

should be done more as 
accurately as financial ones

(Schmiedeke 
et al, 2019)30

14 EU 
countries

Identifying challenges of ethical 
evaluation

Desk research, case study Proposal of a heuristic template 
to collect patient data in registry 

research. Output I suggestion of 

Heuristic template for patient 
information in association with 

clinical 

registry research

(Hansson 

et al, 2012)18

9 EU 

countries

Determining and solving ethical 

issues when establishing an 
ethics committee at project 

management level

A co-construction of 

healthcare professionals, ethics 
professionals and patients

Recommendations for 

improvement to achieve 
a successful and mutually 

respectful cooperation of 

researchers and patients.

(Duchange 

et al, 2014)13

3 Israel Review of the ethical aspects of 

whole exome and whole 
genome-sequencing studies

Summary of results of 

e-workshop

Diagnostic tools for the benefit 

of rare disease patients

(Farberov 
et al, 2013)12

7 US Address various inequalities that 
orphan disease patients suffer 

from

Essay Appeals to eliminate health 
disparities by improving ways to 

diagnose, and treat orphan 

diseases

(Kinney, 

2014)4
EU 

countries

Analyse ethical aspects of 

funding R&D in rare diseases

Essay, desk research Propose an ethical framework 

the fair allocation of resources 
for the prevention, diagnosis 

and treatment of rare diseases

(Pinxten et al, 

2012)31

2 Australia Analyses funding of rare disease 

therapies in australia and related 

ethical issues

Essay, desk research There is a need to maintain 

a separate

(Taylor et al, 

2018)32

2 France Review both ethical and 

economic issues of non-profit 
drug r&d, and the impact of 

pricing strategy of for-profit 

companies targeting the same 
segment

Review, approaches to pricing 

drugs

There is a pricing challenge for 

the non-profits as affordable 
prices may hinder R&D in the 

area

(Jarosławski & 

Toumi, 

2018)32

2 France Review both ethical and 

economic issues of non-profit 

drug r&d, and the impact of 
pricing strategy of for-profit 

companies targeting the same 

segment

Review, approaches to pricing 

drugs

There is a pricing challenge for 

the non-profits as affordable 

prices may hinder R&D in the 
area

(Continued)
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How to Encourage Cooperation in Fighting Rare Diseases 
Across Nations and Various Groups of Stakeholders? 
This question reminds us of the discrepancy between the 
actual (real) and the ideal situation. There is a tension 
between what is and what should be the case.

As30 contend, due to the fact that patients suffering 
from rare diseases are often dispersed across the world, it 
might be difficult to find the required number of patients 
for clinical trials, which may cause lower relevance of 
findings and hinder determining differences between alter-
native options of treatment. Pinxten et al (2012)4 also 
mention that the lack of eligible research subjects and 
their geographical dispersal may cause problems. It is 
therefore advisable, as16 note, that data should be concen-
trated and standardized in order to accelerate research and 
development in the area of rare diseases. On the other 
hand, as Gelinas et al (2019)31 argue, in research, remote 

Table 5 (Continued). 

Title Number 
of 
Citations

Country Objective Used Principles Finding

Hews-Girard 
et al (2020)34

0 Canada The aim of this paper is to 
examine scientific objectivity in 

rare disease research from 

a philosophical viewpoint and, in 
doing so, demonstrate the need 

to redefine it to reflect the 

current scientific environment

Review, ethical objectivity, 
justice and beneficence, 

objectivity, subjectivity

Concepts of objective 
subjectivity and transformative 

criticism highlight the need to 

evaluate scientific processes and 
knowledge with respect to their 

trustworthiness rather than 

apparent neutrality.

Wellman- 

Labadie 
O. and Zhou 

Y. (2010)35

189 US This study investigates issues 

associated with the United 
States Orphan Drug Act.

Desk research - 

A comprehensive orphan drug 
database was compiled from 

FDA data and corporate annual 

reports of major 
pharmaceutical companies.

Suggested reforms include price 

regulation, subsidy paybacks for 
profitable drugs and the 

establishment of an International 

Orphan Drug Office.

Gershon E. 
S. and Alliey- 

Rodriguez 

N. (2013)37

62 US Present risk calculations, discuss 
the ethical implications in the 

risk counselling process.

Use data from recent mega- 
analyses and reviews of ethical 

issues in mental disorders 

presented by these risks

Risk counselling may need to be 
accompanied by psychotherapy 

to address ethical concerns and 

issues of genetic disease stigma.

(Encina et al, 

2019)33

0 Chile The research present and 

analyze the main challenges of 
the Chilean healthcare system in 

area of rare disease (legislation 

and ethical context)

Review Policy suggestions, including the 

introduction of patient registry 
and the involvement of the 

public in decision-making 

regarding healthcare 
preferences and funding.

Figure 9 Sum of citations per year of the keyword search of “ethics” AND “rare” 
AND “disease”, “ethical” AND “orphan”, “ethical” AND “orphan” AND “drug” 
and “ethical” AND “rare” AND “disease”.
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access is sometimes impossible and in order to be able to 
participate in research, dispersed patients have to be relo-
cated to trial sites. According to the authors, such reloca-
tion poses ethical problems for sponsors as to how 
reimbursement applies, especially when participation 
requires lengthy travel and accommodation for research 
participants.

There is, furthermore, a dilemma whether national 
resources can be used to deal with global health problems. 
It is usually viewed as next to impossible to implement 
global measures, as governments are responsible to their 
countries’ citizens. As Afroze et Brown (2012)32 point out, 
most low- and middle-income countries face far more 
acute ethical challenges in allocating their insufficient 
financial resources to treat rare diseases than high- 
income countries. Gericke et al (2005)7 ask whether the 
moral obligation to distribute resources extends outside the 
society to other countries and answer that it is not politi-
cally acceptable to spend national resources in order to 
maximize global health. On the other hand, Gericke et al 
(2005)7 suggest that international funding agencies could 

take responsibility for it. Still, as Boy et al (2011)24 con-
tend, the universal healthcare system is not only deficient 
in meeting demands, but also prone to problems with the 
management of available resources.

In spite of all hindrances, there exist internationally 
coordinated approaches. McCormack et al (2013)16 praise 
as crucial the formation of the International Rare Diseases 
Research Consortium, which links the efforts of the EU, 
Canada and the USA, and view such joint effort as a way 
to reduce the cost of developing orphan drugs.

Schmiedeke et al (2019)33 point out that in Europe there is 
a platform created by the European Commission and patient 
organisations whose key aim is centralising the treatment of 
rare conditions – The European Reference Networks for 
patients with rare diseases (ERN). Centralisation helps to 
pool patient data and share knowledge in order to improve 
treatment results. At the same time, Schmiedeke et al (2019)33 

warn that centralisation should be conducted carefully and 
point out several potential pitfalls to avoid in this process, for 
instance, more difficult access to healthcare, or the question of 
place and responsibility for the follow-up treatment.33

Table 6 Key Questions Related to Rare Diseases and Orphan Drugs

How to allocate financial resources?7,10,18,24,26,30–32,34,35 How much a society should spend on orphan diseases? 

Why should a profit-making enterprise donate a drug? 
How many resources should be devoted to orphan diseases overall? 

How many resources should be allocated to each individual orphan disease? 

Should rare diseases enjoy economically favourable exceptions? 
Should scientific advancement in common diseases be prioritized over that 

in rare diseases? 

Why fund rare disease therapies? 
“How to achieve access to rare disease therapies in an equitable manner?”

Is there any place for compassion and accelerated approval of 
orphan drugs?7,35

Are there any ethical reasons for offering orphan drugs for free? Is it only 
sentiment or also a coherent ethical theory? 

Does the moral obligation to distribute resources extend outside 

a particular country to other countries?

Should there be any limits to prevalence for a disease to 
qualify as a rare one?7,24,25,29

Do patients with rare diseases perceive their illness differently than 

patients with more common diseases?

How to encourage cooperation in fighting rare diseases 
across nations and various groups of stakeholders?9,12,16,23,32,35

Are there any internationally coordinated approaches? 

What, if anything, hinders international approach to rare diseases? 
In what way(s) can an international body, eg, WHO, help international 

cooperation aimed at tackling rare diseases?

Who should decide on what action to take? Is it a good idea 
to establish ethics committees for rare diseases?5,7,22,27–29

Who decides what the rightful place of orphan drugs in resource 

allocation system is? 

Who and what should determine the boundaries of moral obligations of 
beneficence and distributive justice? Should these be determined by 

national boundaries, political constituencies, economic influence or 

industrial profitability?
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The need for cooperation is viewed as inevitable in 
Latin America, too. For instance, Encina et al (2019)34 

offer recommendations that include, among other things, 
compiling a patient registry or setting up a Latin American 
cooperation network. Developing countries get some sup-
port, too. According to Jarosławski et al (2018),26 devel-
oping countries have been provided assistance by product 
partnerships, bodies facilitating cooperation among 
research agencies, donors, biotech and pharmaceutical 
companies since the early 2000s.

By and large, despite multiple efforts to establish inter-
national, supranational or even global cooperation, much 
remains to be done. An ideal approach to fighting rare 
diseases would be global, since patients suffering from 
rare diseases are often dispersed across the world, which 
makes a lot of things, including drug or treatment trials, 
difficult to organize. Such a global approach requires 
cooperation, and that not only international or suprana-
tional but also across different groups of stakeholders, 
including medical staff, the pharmaceutical industry, var-
ious experts, political bodies, patients and their families. 
According to,23 there is currently no internationally 
accepted model to evaluate and fund rare disease thera-
pies, although there are common features, such as the 
opportunity for early stakeholder engagement, flexibility 
concerning evidence requirements, criteria of cost- 
effectiveness and transparency of decision-making 
processes.

Who Should Decide on What Action to Take? Is It a Good 
Idea to Establish Ethics Committees for Rare Diseases? 
Ethics committees for rare diseases should consist of spe-
cialists in various relevant fields. These committees should 
assess risks and benefits of actions related to research and 
development in rare diseases. It includes the way in which 
the sensitive information from databases, biobanks and 
registries for rare diseases is used and treated.

As Barrera & Galindo (2010)35 assert, ethics commit-
tees should consist of lay people as well as experts. These 
bodies ought to approve research proposals and clinical 
trials and closely follow different activities, especially 
those potentially risky for participants. Ethics committees 
are also supposed to oversee by using the same standards 
for trials in both developed and developing countries.

Some authors, however, question the necessity of 
establishing ethics committees. For instance, Hansson 
et al (2012)36 suggest that a bureaucratic ethics system is 
a hindrance as it sometimes takes years to get the 

committee’s approval, which delays development in treat-
ing rare diseases. On the other hand,16 welcome the work 
of advisory groups drawing upon the expertise of their 
interdisciplinary membership and suggest that all registries 
should have their own ethics committee to monitor the 
inflow and outflow of data.

There is an implicit agreement among authors like 
Farberov et al (2013), Kesselheim (2012) and 
McCormack et al (2013)13,16,29 that making decisions on 
rare diseases should be the responsibility of experts and 
stakeholders. McCormack et al (2013)16 propose interdis-
ciplinary advisory groups. Farberov et al (2013)13 inform 
about ideas springing from a workshop attended by top- 
level specialists in ethics, law and medicine.29 Kesselheim 
(2012)29 points out that people suffering from rare diseases 
perceive their illness in a different way in comparison to 
those whose diseases are more common, which makes it 
necessary to find out their actual needs and requirements.

Several authors believe that it is vital to improve exist-
ing patient registries and databases in the field of rare 
diseases (eg,9,16,18). Duchange et al (2014)18 mention that 
databases and registries collecting data for rare diseases 
from all over the world are seen as inevitable, although 
varying legal requirements in different countries hinder 
their development. They contend that gathering informa-
tion on a large scale is very important and add that ethical 
rules must be elaborated and strictly followed, as there are 
concerns about data privacy, access to data, sharing of 
data, informed consent and more.18 Rodriguez-Monguio 
et al (2017)5 emphasize the importance of patient privacy 
protection as registries contain not only valuable but also 
highly sensitive information.13 Farberov et al (2013)13 

discuss the issue of informed consent about samples and 
data archived in biobanks.

All in all, the decision-making should ideally be based 
on informed discussions of interdisciplinary panels of 
experts that would also take into account views of other 
stakeholders. Ethics committees might not only approve 
and follow procedures involved in orphan drug research 
and development, but also spot, formulate, and interpret 
new ethical rules and then monitor whether or not the 
involved parties should adhere to them.

Ethical Thought and Ethical Principles Applicable in 
the Area of Rare Diseases
Ethics is practical philosophy trying to help to solve the 
basic question: What is proper to do? Philosophers pro-
pose various moral principles indicating what is morally 
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right to do. As Gershon and Alliey-Rodriguez (2013)37 put 
it, ethics is a system of moral principles that help to guide 
moral judgements as well as behaviour. In the area of rare 
diseases, these moral principles apply, too (see Table 7). 
The most frequently mentioned moral principles are jus-
tice (eg,4,5,7,12,30) and the utilitarian approach (eg,4,5,7,12).

Justice can be seen as the most appropriate term, as any 
approach essentially strives to be just. Gericke et al (2005, 
p. 165)7 define justice as “fair, equitable, and appropriate 
treatment in the light of what is due or owed to indivi-
duals”. The most common interpretation of justice in 
healthcare is the provision of basic care for everyone.12 

However, justice was further divided into several subcate-
gories in the reviewed texts, namely into procedural, dis-
tributive and social justice. Procedural justice is favoured 
by Gericke et al (2005),7 who call for the transparency of 
decision-making and participation of civil society organi-
zations. Distributive justice is, according to,12 concerned 
with the fair way of allocating resources but it does not 
cover orphan diseases and their treatments, which are 
issues of social justice, whose goal is to treat each indivi-
dual with dignity and respect that they deserve as human 
beings. As Rosselli et al (2012)30 suggests, orphan dis-
eases should be treated with utmost cautiousness as it is 
not possible to apply the usual standards of cost- 
effectiveness here.

The utilitarian approach can be viewed as the only one 
that goes strictly against supporting those affected by rare 
diseases. This approach demands to bring the greatest 
good to the greatest number or maximize the overall 
good (eg,5,7,12). On the other hand, these authors are 

aware of the pitfalls of the utilitarian approach in the 
area of rare diseases. Kinney (2014)12 warns that utilitar-
ian principles leave out those affected by orphan diseases, 
and Rodriguez-Monguio et al (2017)5 proclaim that the 
utilitarian approach would not be favourable to funding 
rare disease research and treatment. On the other hand, 
Hews-Girard et al (2020)25 suggest a specific interpreta-
tion of utilitarianism in which rules can be broken if it is 
possible to demonstrate a benefit resulting from it.

Nevertheless, the reviewed texts feature other moral 
principles, like rights-based approach or egalitarian prin-
ciples. This array of various principles only supports the 
view proposed by Rodriguez-Monguio et al (2017),5 who 
point out that although distributive justice or egalitarian 
principles of equitable healthcare form some basis for 
supporting the treatment of orphan diseases, there is no 
clear ethical mandate regarding how to address it.

Rights-based approach is based on human rights as the 
individual’s or a group’s justified claims.7 We should dis-
tinguish positive and negative rights. Positive rights 
require others to do something beneficial for right bearers, 
whereas negative rights require others to refrain from 
doing something harmful to right bearers.7 In the area of 
rare diseases, the right to a decent minimum of healthcare 
is applicable. Article 35, on healthcare, of the Charter of 
Fundamental Rights of the European Union says:

Everyone has the right of access to preventive health care 
and the right to benefit from medical treatment under the 
conditions established by national laws and practices. 
A high level of human health protection shall be ensured 
in the definition and implementation of all Union policies 
and activities.38 

Nonetheless, Gericke et al (2005)7 can see several pro-
blems here. First, the main problem of the rights-based 
approach is that the scope of the right to healthcare can be 
understood in various ways. Second, legal rights can apply 
to existing options, not to research funding for non- 
existing treatments. Last but not least, even though there 
is a societal moral obligation of solidarity, priority setting 
for orphan drug research and development belongs to the 
pharmaceutical industry.

Several authors7,25,31 mention beneficence. Beneficence 
requires the agent not only to refrain from harmful acts but 
also to take positive steps to help others.7 The basic moral 
commitment to non-abandonment belongs here. As Gelinas 
et al (2019)31 have it, beneficence requires sponsors of 
research in the field of rare diseases to refrain from 

Table 7 The Moral Dilemma of Funding Orphan Drug Research 
and Development

Approach to Achieving Justice and Cost-Effectiveness

● No to investments in orphan 

drugs
● Economic values first
● Group over individual

● Yes to investments in orphan 

drugs
● Non-economic values first
● Individual over group

Approach/Principle

Utilitarian approach Rights-based approach

Distributive justice Beneficence
Opportunity cost Non-abandonment

Solidarity

Rule of rescue
Scientific advancement

Note: Source: authors.
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abandoning research participants if there is an unmet med-
ical need.12  Kinney (2014)12 assumes that non- 
abandonment shows that the society recognizes its obliga-
tion to take care of patients with orphan diseases. It can be 
exemplified by the list of economic incentives meant to 
support orphan drugs in the US – grant funding for academic 
researchers or companies, tax credits for expenditures or 
a seven-year market exclusivity.5 Gericke et al (2005, 
p. 166) maintain that

the laws and regulations passed in recent years to provide 
incentive for orphan drug research could be interpreted as 
attempts of democratic society to pursue the principle of 
non-abandonment and to counteract distributive injustice 
caused by market incentives. 

On the other hand, both the utilitarian and economic 
theories disagree with the aforementioned principle of 
non-abandonment,7 and some authors26,27 implicitly sug-
gest that for-profit pharmaceutical companies become 
active in this area only if it increases their revenues, 
which has nothing to do with beneficence.

Rosselli et al (2012)30 as well as Rodriguez-Monguio 
et al (2017)5 mention the “rule of rescue”, which is another 
possible justification of using public resources for funding 
rare disease treatment. Rosselli et al (2012)30 specify that 
this rule was originally used by Jonsen in 1986 and refers 
to the imperative that the society should rescue people 
who face avoidable death or severe disability. For exam-
ple, rescuing trapped miners does not fit the definition of 
cost-effectiveness but hardly anybody questions saving 
people in similar situations, although it may cost a lot of 
money.

Gericke et al (2005)7 and Kinney (2014)12 mention 
scientific advancement as another rule to be followed. 
Professional ethics of medicine poses an obligation to 
advance scientific knowledge and come up with new thera-
pies, which clearly goes beyond mere utility. Gericke et al 
(2005, p. 166) emphasize: “Many rare diseases, however, 
merit scientific study for reasons other than prevalence.” 
In other words, the study of rare diseases may generate 
manifold returns as it might bring new medical insights 
and drugs for rare as well as common conditions, which 
fulfils the commitment of society towards future 
generations.7,28 Mention not only ethical approaches or 
principles but also philosophers (or ethicists), namely 
Rawls, Kant and Aristotle. John Rawls’ Theory of 
Justice provides a convincing reason for individual coun-
tries to invest in developing orphan drugs but his theory of 

international justice prefers justice for societies to the 
well-being of individuals.28 Also Boy et al (2011)24 men-
tion Rawls’ “veil of ignorance” (if one did not know one’s 
own position in society, he or she would support the 
principles of justice), in which the principles of justice 
are reduced to favouring those worse off if inequality 
occurs. Another philosopher, Immanuel Kant, argues that 
people do morally right actions for intrinsically right rea-
sons, and adds that humans should be helped not out of 
compassion but for their independent value.28 Aristotle 
contends that people should do what makes them 
happy – happiness means to Aristotle “acting virtuously” – 
and strive for the golden mean or golden middle way. For 
instance, in financial matters, one should be neither pro-
fligate, nor miserly, but generous. Consequently, pharma-
ceutical companies should run compassionate use 
programmes because it is generous and virtuous.28

From among other ethicists, Tom L. Beauchamp and 
James F. Childress and their four-principle approach to 
biomedical ethics or bioethics, which applies general ethi-
cal principles of non-maleficence, beneficence, justice and 
autonomy to medical care and practice, are sometimes 
mentioned (eg,7,24,25). Hews-Girard et al (2020)25 explore 
objectivity in rare disease research and mention philoso-
phers including Adam Smith, Immanuel Kant, Thomas 
Kuhn, Karl Popper or Rudolf Carnap.

To sum up, few authors focus on discussing various 
ethical principles that could be employed in decision- 
making processes on rare diseases and orphan drugs. 
Even fewer of them, with the exception of eg,25 discuss 
philosophers and ethicists who came up with ethical prin-
ciples that could be applied in this area. By far the most 
detailed information on various ethical principles can be 
found in Gericke et al (2005),7 who discuss two conflicting 
theories of justice, namely a utilitarian and a rights-based 
approach to the dilemma of orphan drug research funding. 
Gericke et al (2005)7 also mention beneficence, which is 
the basis for the societal moral obligation of non- 
abandonment and for medicine’s professional moral obli-
gation of scientific advancement. Rodriguez-Monguio et al 
(2017)5 ponder the societal value of orphan drugs and list 
various approaches to the ethics of resource allocation. 
They mention the utilitarian doctrine, egalitarian approach 
and the rule of rescue, which is also discussed by.30

According to Gericke et al (2005),7 the most pressing 
problem is the moral dilemma of funding orphan drug 
research and development, as there are conflicting moral 
obligations of beneficence (based on social and moral 
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obligations) and distributive justice (based on utilitarian or 
legal rights), which seem to demand different approaches 
to allocating financial resources.

Gericke et al (2005, p. 167) can see

the conflict between principles of distributive justice based 
on utilitarian principles or legal rights and principles of 
beneficence based on social or moral obligations. 

Pinxten et al (2012)4 highlight another moral dilemma, 
based on the concept of opportunity cost, which means 
that the share of health resources spent on orphan drug 
research and development cannot be used to finance some-
thing else. Therefore, the utilitarian and rights-based 
approaches to justice that are frequently used in determin-
ing resource allocation cannot be readily used for orphan 
diseases.4 As eg, Gericke et al (2005)7 maintain, from the 
utilitarian point of view, few resources would be allocated 
to individuals suffering from rare diseases. On the other 
hand, if taken together, they represent a substantial number 
of people. In the EU, there are some 25–30 million of 
these individuals if taken together. Two further questions 
arise here: “What level of resources should be devoted to 
orphan diseases overall?”; “What level of resources should 
be allocated to each individual orphan disease?” (Gericke 
et al, 2005, p. 165).7 Unlike the utilitarian doctrine, the 
egalitarian view would favour public funding for orphan 
drug development, as egalitarian principles favour 
resource distribution that minimizes inequality.5

Inevitably, there is a clash between economic and non- 
economic values. Whereas utilitarian approach, distribu-
tive justice or the concept of opportunity cost are based on 
economic values, some others, like beneficence, non- 
abandonment, solidarity, rule of rescue or scientific 
advancement derive from non-economic values. And as 
Hyry et al (2015)28 add, the orphan drug legislation stems 
from non-economic societal values. On the other hand,28 

say that it would be naive to advocate charity, as profit is 
key, and therefore the law introduces tax exemptions, even 
though there are other gains for biopharmaceutical com-
panies engaged in compassionate provision of treatments, 
including favourable publicity, financial approval, fulfilled 
employees, a demonstration of strength and an assertion of 
marketing confidence.

Discussion
All in all, rare diseases and research and development of 
orphan drugs bring up a lot of difficult questions. They are 
further aggravated by the fact that there is no clear ethical 

mandate to decide them either way. Moreover, ethical 
consideration remains to be overshadowed by economic 
reasoning. Inevitably, this approach puts a price tag on 
human life. Even ethics considers the value of an indivi-
dual. Ethical thinking ranges from favouring the utilitarian 
approach of the highest benefit to the highest number of 
people to beneficence and non-abandonment, requiring 
taking steps to actively help others. All ethical approaches 
aim at justice, which can be further divided into proce-
dural, distributive and social justice, all of them emphasiz-
ing their own values. It is hardly surprising that authors 
like25 look for compromises, suggesting that the best 
approach would be utilitarianism, but one that allows 
breaking the rules if there is a clear benefit. Still, the 
omnipresent tension between the ideal and the reality is 
innate to ethics in all areas, not only that of rare diseases.

Of course, the ideal approach to treating rare diseases 
would be global. This would help, for instance, in solving 
issues linked to information sharing in this area, as a tool 
for the support of the industry, development of orphan 
drug research, assessment of drug treatment effectiveness 
and long term follow-up after such treatment.39 As far as 
rare diseases are concerned, biobanks and patient registries 
usually yield information on a very limited number of 
patients and the number of samples is low, too. 
Moreover, some patients are reluctant to enter a database 
due to privacy concerns. Despite legislation hindering dis-
crimination, private information sometimes negatively 
influences the patient’s insurance and/or employment. On 
the other hand, patients should take into account that the 
necessity to collect data may be of higher importance than 
privacy concerns. As orphan drug databases are vital to 
orphan drug development, both the society and the phar-
maceutical industry should financially support their estab-
lishment and maintenance.9

Nevertheless, as the global approach is still unfeasible, 
the allocation policy usually depends on the value that 
particular societies attach to orphan drug research and 
development. When utilitarian values prevail, then there 
will be few resources available. If, on the other hand, 
egalitarian or rights-based approaches, including benefi-
cence and non-abandonment, prove stronger, then orphan 
drug research and development may be funded to 
a considerable extent, albeit some will use it for their 
own profit. In reality, however, there will always be 
a debate leading to compromises. As eg, Boy et al 
(2011)24 contend, the best approach would be based on 
deliberative democracy – that is, negotiating well-founded 
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rational decisions. This may lead to creating ethics com-
mittees consisting of experts in ethics, law and medicine, 
as well as stakeholders. Such bodies would necessarily 
employ the aforementioned multidisciplinary discourse 
(eg,7,9,13), which refers to Habermas and Apel’s discourse 
ethics. Surprisingly, these two ethicists have not been 
mentioned by any author writing about the ethics of 
orphan drug resource allocation system. Not even 
Bentham and Mill, founders of utilitarianism, or Herbert 
Spencer, who reflected on negative and positive benefi-
cence, have been mentioned. Neither has Schopenhauer’s 
ethics of compassion been mentioned, although it teaches 
that moral acting consists in helping other people in need 
and not making them suffer,40 which befits the debate on 
rare diseases and orphan drugs.

Even though this study strives to provide 
a comprehensive survey of current ethical issues in this 
area, the reader should be aware of certain limiting 
factors. This study took into account only texts published 
in the English language. Rare diseases and orphan drugs 
should be perceived from the global point of view and 
there are a lot of countries and regions where the lingua 
franca is not English, but French, Spanish, Chinese or 
other. Moreover, philosophy and ethical thought do not 
necessarily work well in English, either. Essential works 
on ethics were written in other languages, like Greek, 
Latin, German and others, which makes it difficult to 
fully understand if translated into other languages. The 
reviewed articles do not offer any decisive answers to 
the identified questions. Neither do they provide clear 
arguments in favour of any ethical principle to be 
applied.

Conclusion
Although this study does not give a full list of ethical 
problems and principles, it attempts to highlight and 
emphasize an area that is often neglected in both litera-
ture and the public sphere, namely ethical issues in 
patient care and treatment. The most desirable way of 
tackling rare diseases would be a strictly global 
approach. Nonetheless, international, let alone global 
cooperation seems to be beyond the reach of the current 
international community. This deficit in international 
cooperation can be partly explained by the fact that the 
current technologically globalized world still lacks glob-
ally accepted ethical values and rules. This is further 
aggravated by unresolved international and intercultural 
conflicts. In addition, the sub-interests of various parties 

as well as the lack of desire to deal with other people’s 
problems need to be taken into account. The aforemen-
tioned problems are difficult to avoid. Nevertheless, let 
us be cautiously optimistic. At least, there are people 
who raise ethical questions about rare diseases and 
orphan drugs.
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