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st
ra
ct Objectives: To describe orphan drugs and their particularities with 

regard to regulation, research and pharmacoeconomics, and also 
to discuss related controversies. Methods: We consulted official 
institutional websites and carried out a search of PubMed for review 
articles on orphan drugs (updated 13 May 2015). Results: Orphan 
drugs are drugs for rare diseases that are life-threatening or chro-
nically debilitating, and for which it is unlikely that marketing of the 
medicine would generate sufficient returns to justify the investment 
needed for its development. They are classified as such by regulatory 
agencies as a previous step to clinical development and this implies 
incentives for manufacturers. as research on these drugs entails 
the problem of a scarce number of patients, alternative research 
designs are included. There are controversial issues regarding the 
quality of research, including whether pharmaceutical companies 
are abusing the current regulation policies to quickly launch these 
drugs in the market at exorbitant prices, if the definition of rare disease 
is distorted or if the orphan drug designation should determine the 
pharmacoeconomic evaluation. From a health systems perspective, 
an attempt to address the problem comes through the elaboration of 
therapeutic positioning reports, and the negotiation of pharmaceutical 
risk-sharing agreements. Conclusions: encouragement of research 
and development of drugs for rare diseases is merited, but should 
be directed to the most relevant ones. Given the difficulty involved, 
research on orphan drugs should be carried out under maximum 
quality standards. research funding should be reviewed in order to 
make it sustainable and to ensure that equitable access to drugs is 
guaranteed. Keywords: orphan drugs, rare diseases
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Introduction

in recent years administrations, scientific societies and so-
ciety in general have shown great interest in rare diseases 
and orphan drugs. The aim of this article is to describe the 
concept of orphan drugs, outline the differences compared 
to other medications with respect to regulation, research 
and pharmacoeconomics and to highlight some of the 
controversies regarding this issue.
 
To do so, various official websites (Table 1) were consul-
ted and a PubMed search for relevant review articles on 
orphan drugs was carried out (last update May 13, 2015). 

This article does not aim to evaluate the therapeutic 
contributions of specific orphan drugs.

Definition of “orphan drug” 

Orphan drugs are defined as drugs that are developed as 
a response to the needs of public health1. in the european 
Union, a drug may be designated as an orphan drug if it 
complies with all of the following criteria2:

1 it must be intended for the treatment, prevention or 
diagnosis of a disease that is life-threatening or chroni-
cally debilitating;

2 the prevalence of the condition in the eU must not be 
more than 5 in 10,000 or it must be unlikely that marke-
ting of the medicine would generate sufficient returns 
to justify the investment needed for its development;

3 no satisfactory method of diagnosis, prevention or 
treatment of the condition concerned can be authori-
zed; or, if such a method exists, the medicine must be of 
significant benefit to those affected by the condition.

 This definition includes certain points worth conside-
ring: 

· The term “orphan drug” is an official label designated 
by the authorities.

· The differential criteria of an orphan drug are of com-
mercial nature, that is, a drug for which the revenues 

are not expected to be high enough to make up for the 
research and development expenses.

· The designation as an “orphan drug” does not involve 
it has a therapeutic value.

· in many cases the criteria that the drug will provide 
considerable benefit to those patients with rare 
diseases turns out to be a desideratum, because the 
term orphan drug is designated before clinical deve-
lopment. 

· it should be the indications to be considered as 
“orphan” rather, since drugs already marketed for 
common diseases can be designated as “orphan 
drugs” for a rare disease. For example, sildenafil for 
pulmonary hypertension and inhaled tobramycin 
for cystic fibrosis have been designated orphan drug 
status. an active substance can also have various 
designations as an orphan drug for different diseases. 

although normally the term orphan drug is associated 
with rare diseases, this is not always necessarily the case. 
in fact the designation of an orphan drug is also employed 
to promote the development of unattended or forgotten 
diseases such as malaria, frequently found in developing 
countries.

Regulation

The United States was the first country to regulate on 
this issue. in 1983 the Orphan Drugs act was released. 
“rare disease” was defined as that which affects less than 
200,000 people in the USa. Today, this would represent a 
prevalence of 6.3/10000 inhabitants. Over time, similar le-
gislation was enacted in Japan (1993) and australia (1997).

The regulation (eC) no 141/2000 of the european 
Parliament and of the Council of 16 December 1999 on 
orphan medicinal product aims to establish procedures 
for designating orphan drugs and to establish incentives to 
promote research, development and marketing.2 Hence-
forth this article will refer to the european regulation only, 
which is quite similar to that of the USa in many aspects. 

The manufacturer can apply for the orphan drug designa-
tion when the above-mentioned criteria are fulfilled. The 
decision is taken by the european Commission upon the 

Table 1. Websites of interest.

Orphanet, website offering information on rare diseases and orphan drugs 
http://www.orpha.net/consor/cgi-bin/education_aboutOrphanDrugs.php?lng=eS

EMA. Orphan designation 
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000029.jsp&mid=WC0b01ac05800240ce

European Comision. Orphan medicinal products 
http://ec.europa.eu/health/human-use/orphan-medicines/index_en.htm

EMA. Committee for Orphan Medicinal Products (COMP) 
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/general/general_content_000263.jsp&mid=WC0b01ac0580028e30

FDA. Designating an Orphan Product: Drugs and Biological Products 
http://www.fda.gov/Forindustry/DevelopingProductsforrareDiseasesConditions/HowtoapplyforOrphanProductDesignation/default.htm

http://www.orpha.net/consor/cgi-bin/Education_AboutOrphanDrugs.php?lng=ES
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000029.jsp&mid=WC0b01ac05800240ce
http://ec.europa.eu/health/human-use/orphan-medicines/index_en.htm
http://www.ema.europa.eu/ema/index.jsp?curl=pages/about_us/general/general_content_000263.jsp&mid=WC0b01ac0580028e30
http://www.fda.gov/ForIndustry/DevelopingProductsforRareDiseasesConditions/HowtoapplyforOrphanProductDesignation/default.htm
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· Under exceptional circumstances: when an applicant 
shows that it is not possible to provide complete data 
on efficacy and safety of the drug. This usually occurs 
when the disease is extremely rare, there is little scien-
tific knowledge in the field, or due to ethical reasons on 
data collection. The information is reviewed annually to 
reevaluate the risk-benefit balance.

When the conditional approval is granted, it is expected 
that in a relatively short period enough clinical data will 
be obtained to attain normal approval status. in the case 
of approval under “exceptional circumstances” the above 
condition is not expected.4 By april 22nd, 2015, of the 82 
authorized orphan drugs in europe, 9 had a conditional 
approval, while 15 were approved under exceptional 
circumstances.

Access to the markets 

in Spain, once a drug is approved in the european Union, 
there is a process of setting prices that is negotiated bet-
ween the pharmaceutical manufacturer and the Health 
Ministry. Orphan drugs are normally indicated for hospital 
diagnosed diseases and thus dispensed in the hospital 
setting. at present, only three orphan drugs are used for 
hospital-diagnosed diseases and dispensed at community 
pharmacies.

Access in special situations

not all drugs are registered in all countries. Of the 82 
orphan drugs authorised in europe, only 48 of them are 
available on the market in Spain. access to the rest are 
managed through the Foreign Medicines Service of the 
Ministry of Health.

in relation to those drugs that are in research and de-
velopment phases, the Spanish Medicines agency can 
authorize their use before marketing authorization in 
Spain. access is restricted to specific patients who have 
no other satisfactory therapeutic alternative, to those who 
are not participating in a clinical trial and at a clinical stage 
that they cannot wait for the research to finish or drug 
approval. access to these drugs can be individually based 
or temporally authorized by the Spanish Medicines agency 
for a group of patients. 

request of the european Medicines agency (eMa).3 in De-
cember 2014, there were 1103 orphan drug designations. 
Only a small percentage of these designated orphan drugs 
were finally granted approval.

Orphan drug designation is given by the Committee for 
Orphan Medicinal Products (COMP). The COMP is com-
posed of: a chair, elected by serving COMP members; one 
member nominated by each of the 28 Member States; 
three members nominated by the european Commission 
to represent patients’ organizations; three members 
nominated by the european Commission on the agency’s 
recommendation; one member nominated by iceland and 
one by norway.

Sponsors who obtain orphan designation benefit from a 
number of incentives, including:

· Protocol assistance.
· a type of scientific advice specific for designated orphan 

medicines.
· Market exclusivity. authorized orphan medicines benefit 

from ten years of protection from market competition 
with similar medicines with similar indications once they 
are approved. This period of protection is extended by 
two years for medicines that also have complied with an 
agreed pediatric investigation plan which is granted at 
the time of review of the orphan medicinal designation.

· Fee reductions are also available depending on the status 
of the sponsor and the type of service required. 

· Funding is available from the european Commission and 
other sources:

· Horizon 2020, the eU Framework Programme for 
research and innovation (see the theme Personalising 
Health and Care which covers New therapies for rare 
diseases);

· E-Rare, a transnational project for research programmes 
on rare diseases;

· International Rare Diseases Consortium (irDirC).

There is a common application form for orphan drug 
designation shared by the eMa and the FDa.

it should be made clear that the designation of a medi-
cation as an orphan drug is a preliminary phase before 
its actual clinical development. at the time the drug is 
designated as “orphan”, there is no evidence about its 
effectiveness and thereby its risk-benefit balance is 
unknown.

To apply for authorization as an orphan drug a centralized 
european procedure should be followed.

There are three different types of approval:

· Normal. 
· Conditional: when the data are still incomplete. The 

manufacturer is obliged to carry out additional studies 
and approval is renewed annually until the studies are 
completed and then the drug will attain normal status.

Approximately 25% of 
new medications in the 
European Union are 
“orphan” drugs.

http://ec.europa.eu/programmes/horizon2020/en/how-get-funding
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/calls/h2020-phc-2015-two-stage.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/calls/h2020-phc-2015-two-stage.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2278-phc-14-2015.html
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/2278-phc-14-2015.html
http://www.erare.eu/
http://ec.europa.eu/research/health/medical-research/rare-diseases/irdirc_en.html
http://www.aemps.gob.es/medicamentosUsoHumano/medSituacionesEspeciales/docs/puntos-contacto-med-extranjera-CCAA.pdf
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responses produced in a short time period. The “adaptive” 
and “sequential” alternatives break researchers blinding, 
and in general increase the complexity of analysis and the 
probability of obtaining spurious conclusions. 

The analysis could prove useful if Bayesian models are 
employed that allow for information outside the trial to 
be incorporated.

if it is already difficult to study the efficacy of drugs for rare 
diseases, it is even more so to evaluate their safety profi-
les. at the moment a drug is marketed, there will surely be 
little information to evaluate the benefit-risk balance, and 
hence the need for post-marketing surveillance.

Controversies 

research: are we talking about a filter? 

The challenges of orphan drug research and the pressure 
for quick drug marketing raise concerns as to whether 
there is an excessive relaxation of approval criteria.

a review of the applications submitted between 2002 and 
2007 for public funding of 25 orphan drugs in Belgium 
showed diverse deficiencies. The duration of the majority 
of the studies was too short given the natural history 
of the disease. Thirteen reports included randomized 
clinical trials, of which only three presented an active 
control group. in the majority of the cases, other drugs 
showing at least partial efficacy were available for the 
diseases under study. For example, bosentan, sildenafil 
and sitaxentan, indicated for pulmonary hypertension, 
were not compared to epoprostenol. The ibuprofen report 
on ductus arteriosus in premature babies did not include 
trials versus indometacin, 10 times cheaper. Studies on 
pegvisomant in acromegalia did not include comparisons 
with lanreotide or octetrotide. 

in some cases, controlled trials were not carried out des-
pite having an adequate number of patients available. For 
example, in the case of anagrelide, there were data from 
6 non-controlled studies including up to 1446 patients. 
There was a lack of timely dose-finding studies, especially 
in metabolic diseases where the data derived from small 

Challenges facing orphan drugs

regulation on orphan drugs inevitably faces a conflict bet-
ween early access to novel treatments that can improve 
the health of these patients on one hand and a rigorous 
evaluation of benefits and risks of the drugs on the other.

The european policy establishes that patients affected by 
rare diseases have the right to drugs whose quality, safety 
profile and efficacy are equivalent to the rest of drugs. as a 
result, orphan drugs should follow the standard evaluation 
procedures.2

Research

Drug research for rare diseases has the inherent problem 
that there are few patients to include in the development 
process. a disease can be rare given its low incidence, and 
so it is difficult to carry out well-powered clinical trials. 
another possibility is that the disease has a higher inci-
dence but a short survival rate, in which case the feasibility 
of a clinical trial is greater. it is also true that patients 
with rare diseases are usually identified and belong to 
associations which favour recruitment and motivation 
to participate in clinical trials. Given the difficulties and 
knowing that classical randomized controlled clinical 
trials provide the best evidence, the eMa does not require 
any specific research design to authorize an orphan drug. 
in fact it provides guidelines on alternative designs for 
trials and approaches to attain the maximum amount of 
information from a limited number of patients.5,6 Some of 
these designs include:

· Randomization with matching controls or stratifica-
tion. if matching or stratifying individuals by prognostic 
factors, sample size and variability are reduced. 

· Cross-over trials: the same patients receive both 
treatment and control in different sequences. Sample 
size is reduced as each patient represents his or her 
own control and variability due to subjective factors is 
reduced.

· Adaptive trials: also denominated play the winner rule. 
This consists of an ongoing evaluation of the results and 
allocation of more new patients to the group with the 
best results obtained in order to reach statistical signifi-
cance.

· Sequential trials. These could be called “leave while 
you´re winning” and they consist of performing interim 
analyses and stopping the trial when statistical signifi-
cance is reached according to a predetermined rule. in 
addition, rules to halt the trial due to futility can also be 
introduced.

· Trials with historical controls. This consists of admi-
nistering treatment to all patients included and compa-
ring the results with those patients who suffered from 
the disease and were followed up in a previous period.

each of these designs has drawbacks. The “cross-over” 
and the “only one patient” trials only serve to evaluate 

The quality of the 
studies on orphan 
drugs can be clearly 
improved.
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There has been a constant increase in the number of 
orphan drugs designation by the eMa (figure 1). The 
number of applications in 2014 reached a record of 327. 
However, the annual number of authorized drugs has 
remained steady at approximately 10.

are they always rare diseases? 

Undoubtedly, patients who suffer from some rare diseases 
are benefitting from the development of orphan drugs. 
However, as pointed out above, drug companies may be 
employing the “salami” strategy or excessive stratification 
of these diseases. a more common disease is divided into 
various subtypes so that each one complies with criteria 
as a rare disease.15 For instance, lymphoma has been 
classified in dozens of subgroups in relation to the cell 
affected. in addition, a drug can earn a place as an orphan 
drug when indicated for patients who do not respond to 
previous treatment.13 

More than half of the drugs approved for cancer in the US 
are orphan.8 So, it is not surprising that only half of the 
authorized orphan drugs in europe are designated for rare 
diseases of genetic origin. This does not mean that there 
are no other research fields to explore. Before 2012 only 
a quarter of very rare metabolic diseases of genetic origin 
(prevalence<1/100,000) had an orphan designated drug 
(not even approved) by either the eMa or FDa.16 it has been 
shown that development of orphan drugs tends to focus 
on more lucrative therapeutic areas.17

a model for other drugs? 

The conditions created for orphan drugs (public incentives, 
fast approval and marketing with scarce data) may have 
well opened a path for the development of other drugs 
based on innovation and early access to market rather 
than the search for a favorable risk-benefit balance. 

children were extrapolated to adults with no adjustments 
for disease severity. Frequently there were surrogate 
endpoints with little evidence on any association with cli-
nically relevant results. Some cases were surprising such 
as the approval of algalsidase a for Fabry disease, based 
on surrogate endpoints while algalsidase a was backed by 
results from clinical studies.7

a review of pivotal trials on cancer drugs registered in 
the USa between 2004 and 2010 comparing orphan 
drugs versus non-orphan drugs found that there was less 
double-blinding in the former case (4% vs 33%, respec-
tively), the primary endpoint was a “surrogate” variable 
more frequently (68% vs 27%), and survival was evaluated 
less frequently (8% vs 27% respectively).8

Likewise, a review of 108 pivotal trials on orphan drugs 
submitted to the eMa found different methodological 
problems. The primary endpoint was a clinical outcome 
in only 19% of the trials. The quality of life was evaluated 
in 27% of the cases and only one in three showed improve-
ment. in addition, 35% of the studies were not randomized 
and 41% were not blinded but no justification was given 
for this. Lastly, 32% were not registered in ClinicalTrials.
gov or eUdraCT.9

in another review the use of GraDe to evaluate the qua-
lity of the evidence on orphan drugs approved in europe 
concluded that it was moderate in 73% of the cases, low in 
22%, and very low in 5%. in no case was quality considered 
high.10 

although orphan drugs are aimed at life-threatening or 
debilitating diseases, clinical trials are frequently based on 
surrogate endpoints. The problems associated with blin-
ding or randomization cause concern because, given the 
complexity of the trials, orphan drug research is likely to 
be biased. The lack of trial registration makes it impossible 
to know whether there is any protocol violation and also 
makes publication bias more likely. a questionnaire to as-
sess the evidence on orphan drugs has been developed.11

it could be assumed that even though orphan drugs are 
approved with limited evidence, this evidence (of efficacy) 
would increase over time. However this is not always true. 
For example, algalsidase for Fabry disease was approved 
as an orphan drug in 2000. a systematic review in 2012 
did not find any robust evidence to recommend its use.12 

are we witnessing a flood of orphan drugs?

Given the incentives to develop orphan drugs, the exor-
bitant prices, and the difficulty in discovering new drugs 
for common diseases, orphan drugs account for a large 
number of applications in the regulatory agencies. in the 
strategy of pharmaceutical companies they are being 
given priority over drugs targeted at wider populations.13,14

The elevated costs 
derived are not always 
justified, especially 
when backed by impor-
tant amounts of public 
funding.  
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Secretary requesting action to be taken on the elevated 
prices of orphan drugs.22  
 
in other cases indication creep is produced. an orphan 
drug gradually expands its indications and its market is 
no longer small. For instance, imatinib was registered as 
an orphan drug for chronic myeloid leukemia and later 
approved for other 5 diseases with no reduction in price.23 

are we paying twice?

There is a confluence between public funding for orphan 
drugs and the exorbitant prices of these drugs paid for by 
health care systems. For instance, ivacaftor benefitted 
from funding of up to $750,000,000 USD from the Cystic 
Fibrosis Foundation while its market price is €244,000 
per patient-year.19

the perfect storm? 

Groups for patients affected by rare diseases demand 
drugs for treatment.

agencies develop special programs that favour fast autho-
rization of orphan drugs so that patients may have quick 
access to these drugs.

Once approved, the drug manufacturer attains a monopo-
listic status that allows it to set a high price.

in 2014, the eMa introduced a pilot program of adaptive 
licensing, offering fast approval of drugs for a restricted 
group of patients based on small clinical studies. after 
the initial approval, further “normal authorization” can 
be granted based on additional real life studies, clinical 
practice and supportive studies too.18

the exorbitant prices of orphan drugs: are they justified?

exorbitant prices associated with orphan drugs may cause 
serious problems by making it difficult for patients to gain 
access to them, undermining financial sustainability of 
the health care system and creating uneven access to 
treatment among patients.17,19,20 The high price of orphan 
drugs is justified by the elevated research and develop-
ment costs for a small market. 

However, there are well-founded criticisms that the 
price system is working inadequately.15,17,19,21 The cost of 
developing an orphan drug is usually lower than that of 
other drugs for more common diseases.17,21 Orphan drugs 
studies may turn out to be cheaper given that they focus 
on rare diseases and treatment may be carried out at 
few reference centres. Some cases merit attention. For 
example, 3,4-diaminopiridine had been used for more 
than 20 years as a magistral formulation in patients with 
Lambert-eaton myastenic syndrome, at a cost of €1,000 
per patient-year. Once designated as an orphan drug, the 
price was raised up to €50,000 per patient-year. This led 
a group of neurologists and pediatricians to write an open 
letter addressed to the UK Prime Minister and Health 

Figure 1. Orphan drugs designated and approved by the eMa.

Source: eMa. COMP. 
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http://www.ema.europa.eu/docs/en_GB/document_library/Committee_meeting_report/2014/12/WC500179288.pdf
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We should also admit that health care systems spend too 
much money on drugs for common diseases that offer 
little or no additional benefit. 

How are the problems managed? 

in 2009, Spain’s Ministry of Health published a Strategy for 
rare Diseases in the national Health Service, including a 
section on orphan drugs (table 4).30 This document was 
updated in 2014. To illustrate the difficulties in analyzing 
these strategies, a follow-up report in 2012 revealed that 
none of the objectives was measurable due to a lack of 
responses to the indicators.31

The Therapeutic Positioning report (iPT) coordinated 
by the Spanish Medicines agency aims to establish the 
place in therapeutics of the new drugs. These should be 
particularly useful in the case of orphan drugs.   

Other institutions that issue therapeutic positioning re-
ports include niCe in the United Kingdom, HaS in France 
and iQWiG in Germany. 

Risk-sharing agreements 

High prices associated with orphan drugs lead some 
parties to propose risk-sharing agreements at the 
national, regional or local level. They can be defined as 
agreements between a payer and a pharmaceutical, 
device, or diagnostic manufacturer where the price level 
and/or nature of reimbursement is related to the actual 
future performance of the product in either the research or 
‘real world‘ environment rather than the expected future 
performance. They could be:

• Finance-Based. These agreements are conditioned by a 
set of pre-specified budget caps, discounts or restrictions 
that can either be based on a particular patient or on the 
disease population. These can include: price-volume 
agreements (France), expenditure caps (australia; Uni-
ted States), price cuts that are attached to forecasted 
spending (Japan) and conditional discounts (italy; UK).

• Outcomes-Based. These agreements are conditioned 
by a pre-specified endpoint or definition of response 
that dictate whether the payer will cover the treatment 
on an ex post facto basis. These can include outcomes 
guarantees (United Kingdom; United States) and form 
the traditional model of risk-sharing agreements, as 
payment is weighted entirely against the performance 
of the drug.

risk-sharing agreements must not be used as an excuse 
to avoid performing timely research and development 
programs, to introduce drugs before the regulatory agen-
cies’ assessment, or as a strategy to reduce the cost per 
QaLY. nor should they be used when other cost-effective 
strategies are available.32

Health care services have little margin for negotiation. 
Facing criticism that they are insensitive to patients’ 
suffering, they cannot stop financing drugs even though 
the risk-benefit balance is questionable or their efficacy 
is unclear. Patients with rare diseases are identified, well 
organized and may have few alternatives.17,24

even though by definition small revenues are expected 
from orphan drugs, some approved drugs obtained 
solid global sales of over 1 billion dollars (table 1), while 
analysts expect other orphan drugs will follow the same 
trend.25 

regulations and incentives that justifiably seek to protect 
and help patients with rare diseases have produced an 
undesirable side effect: exorbitant drug prices. Drug ma-
nufacturers have taken advantage of the current situation 
and ultimately of patients and health care services. it is 
time for correction.26

Pharmacoeconomic analysis 
 
There is a debate as to whether the cost-utility assessment 
of orphan drugs should follow the same criteria as for 
other drugs. Specifically, the debate focuses on whether 
the same threshold on Quality adjusted Life Years (QaLYs) 
should be employed when considering investment,15,27 for 
instance €45,000 per QaLY. The problem is that orphan 
drugs frequently surpass these thresholds. 
 
Those parties against the application of these thresholds 
resort to the “rescue rule”, that is the imperative to treat 
identified individuals at high risk regardless of the cost. 
Some others argue that the rescue rule should not serve 
to establish priorities on general actions, and rarity per 
se should not be taken as a criterion, because patients 
with common but severe diseases also have the same 
rights.15,20,27

Whether society is willing to pay for orphan drugs is 
controversial. The evidence on this issue is scarce. Some 
studies in the UK, Canada and norway found that the po-
pulation did not consider rarity per se as relevant criterion, 
except in the case of very rare diseases.21,27 

Different models are proposed to fix prices of orphan 
drugs. Some cases take into account the rarity of the 
disease (table 2).23 Other authors propose that actual 
production and development costs should be considered 
when setting prices if orphan drugs exceed the thresholds 
of cost-effectiveness.28

another proposal for setting the price considers the 
therapeutic benefit and level of evidence (table 3).9 in real 
practice these criteria apply to all new drugs, orphan or not.

Currently standard criteria are not clearly used. For ins-
tance, prices in the UK do not seem to be set according to 
either the rarity of the disease or the efficacy of the drug.10

www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/home.htm
www.nice.org.uk
www.has-sante.fr
www.iqwig.de
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Table 2. Proposal for criteria to set prices of orphan drugs.23

Criteria

Price

€ €€ €€€

Frequency of the disease  >3/10,000 1-3/10,000 <1/10,000

research carried out Bibliographic review Built upon previous knowledge a research program is initiated 

Uncertainty on effectiveness inconclusive data adequate surrogate variables robust clinical outcomes

Manufacturing complexity Low Moderate Difficult (biological or complex 
formulation)

Postmarketing surveillance requirement Little in response to a specific issue Studies on efficacy and safety 
required 

Severity of the disease adult morbidity Mortality, adult disability Mortality, disability from childhood 

alternatives available Yes Yes, but new drug provides greater 
improvement

no

impact on health Low Medium High

Single indication? no Potential for various indications  Yes 

Table 3. Orphan drugs ranked by global sales in 2014.25

Main substance Brand name Indications Global sales (million US$)

Lenalomida revlimid Multiple myeloma 
Myelodysplastic syndromes

4,980

Imatinib Glivec Chronic myeloid leukemia  
Malign gastrointestinal stromal tumours 
Dermatofibrosarcoma protuberans 
acute lymphoblastic leukemia 
Hypereosinophilic syndrome and/or Chronic eosinophilic leukemia 
Myelodisplastic/myeloproliferative syndromes

4,695

Eculizumab Soliris nocturnal paroxsysmal hemoglobinuria 
atypical hemolytic uremic síndrome 

2,225

Bosentan Tracleer Pulmonary arterial hypertension 
Systemic sclerosis

1,649

Dasatinib Sprycel Chronic myeloid leukemia  
acute lymphoblastic leukemia 

1,520

Nilotinib Tasigna Chronic myeloid leukemia  1,511

Sunitinib Sutent Malign gastrointestinal stromal tumours 
Metastatic renal cell carcinoma
neuroendocrin pancreatic tumours

1,183

Sorafenib nexavar Hepatocelular carcinoma
renal cell carcinoma
Differentiated thyroid carcinoma 

1,026

The Citizens Council of niCe (UK) states that the national Health System should consider much higher thresholds for so called “ultra orphan” 
drugs (for diseases with a prevalence of 2/100,000 inhabitants or less), based on the following criteria:
1. Severity of the disease.
2. Treatment should offer health gains prior to a mere stabilization of the disease.
3. Life-threatening diseases.

Table 4. Criteria of the Citizens Council of the niCe (UK).
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Conclusions 

The encouragement of drug research for rare 
diseases is positive.

It is essential to ensure that this research 
impetus is directed to where it is most needed.

Drug research on rare diseases entails difficul-
ties. For this reason the highest standards of 
quality should be required.

Funding and reimbursement for orphan drugs 
should be reviewed to ensure equitable access 
to drugs and long-term sustainability of the 
health care system. 

Some proposals 

an international workshop on orphan drugs held in March 
2014 offered the following proposals:33

1. a firm diagnosis and rigorous adherence to the clinical 
indications of the drug are imperative for patients with 
a rare disease. The prescription of a new and expensive 
drug should be validated by a reference centre for 
treatment of the disease.

2. There should be a registry for each rare disease based 
on the diagnosis, and updated with high quality data. 
This facilitates the evaluation of the efficacy of the drug 
with a greater amount of patients than those used for 
drug approval. The registry allows for an evaluation of 
the clinical course of patients receiving the drug versus 
those untreated, and offers complete and unbiased 
data on side effects. For all this, the registry should be 
managed by an independent entity (table 5).

3. The cost of orphan drugs should be negotiated sys-
tematically. it is necessary to document the costs of 
orphan drug research, estimate the number of patients 
and allow for a certain profit margin. Drug costs should 
be based on these principles. The european Union 
should be prepared to negotiate orphan drugs from 
both an ethical and economic perspective. 

Table 5. Proposal for a transparent evaluation of orphan drugs.29

Criterion Low Medium High

alternatives available / needs not satisfied, including 
non-pharmacological options. 

no, the new drug does not 
satisfy an existing need 

Yes, but important needs 
have yet to be satisfied 

no alternative except for 
palliative care / the new 
drug satisfies an important 
existing need

relative efficacy, net benefits vs alternatives including 
no treatment (clinical improvement, quality of life, etc. 
vs side effects, social impact, etc.) 

incremental important Curative

response rate (based on the best clinically relevant 
criteria) 

<30% 30-60% >60%

Level of certainty (documentation) Promising but not well 
documented

Plausible Unequivocal
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