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Orphan drug development is progressing too slowly
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Aims
To assess the methodological quality of OMP dossiers and to discuss possible reasons
for the small number of products licensed.

Methods

Information about orphan drug designation and approval was obtained from the
website of the European Commission-Enterprise and Industry DG and from the
European Public Assessment Reports.

Results

Out of 255 OMP designations, only 18 were approved (7.1%). Their dossiers often
showed methodological limitations such as inappropriate clinical design, lack of active
comparator where available and use of surrogate end-points.

Conclusions

The paucity of European incentives for manufacturers and the poor documentation
underpinning the applications may have limited the number of new OMP. The over
5000 rare diseases awaiting therapy are an important public health issue.
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Introduction

The law [1] on orphan medicinal products (OMP) for
rare diseases stipulates that the European Medicines
Agency (EMEA), through its Committee for Orphan
Medicinal Products (COMP), is responsible for review-
ing designation applications from ‘sponsors’ (persons or
companies) intending to develop medicines for rare dis-
eases, so-called ‘orphans’. The designation is allowed
on the basis of epidemiological data (prevalence of the
rare disease <5/10 000), medical plausibility, and poten-
tial benefit.

In the European Union (EU) the recognition of
orphan drug status implies no direct licensing but incen-
tives for sponsors/pharmaceutical companies to develop
OMP, including 10 years of market exclusivity in the EU
once a marketing authorization has been granted, scien-
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tific advice to optimize development, guidance on pre-
paring the dossier according to European regulatory
requirements, direct access to the EMEA centralized
procedure for marketing authorization, fee reductions
for all centralized activities including applications for
marketing authorization, inspections, variations, and
protocol assistance, and eligibility for grants from EU
and Member State programmes and initiatives support-
ing research and development. Other benefits such as
grants-in-aid and detaxation of the expenses for orphan
drug development, acknowledged elsewhere [2], have
never been applied in Europe.

This paper aims to evaluate the methodological qual-
ity of orphan drug dossiers by a retrospective analysis
of the OMP approved by the EMEA since the new
legislation came into force in August 2000 up to Decem-
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ber 2004 and to discuss the possible reasons for the
small number of products licensed.

Methods

Information about orphan drug designation and approval
was obtained from the web site of the European
Commission-Enterprise and Industry DG (http://
pharmacos.eudra.org/F2/register/index.htm). We criti-
cally evaluated the European Public Assessment Reports
(EPAR) of the approved OMP, from the EMEA web
site (http://www.emea.eu.int/index/indexh1.htm). This
report only includes products already marketed in the
EU or licensed by the European Commission, and does
not take into consideration products that had received a
favourable opinion from the EMEA in 2004 but had not
yet gained formal marketing authorization from the
European Commission.

Results

Out of 255 OMP designations for the period August
2000 to December 2004 only 18 drugs were approved
(7.1%); 14 OMP designations (5.5%) were withdrawn
or suspended, and the orphan designation was not
granted to three active principles (histamine, mida-
zolam, mycobacterial cell wall complex). In the same
period, out of the total 193 marketing authorization
applications submitted to the EMEA, 153 (79.3%) drugs
were licensed. The proportion of withdrawals was
higher for OMP (14 out of 32 applications, 43.7%) than
for the overall procedures (43 out of 236, including two
negative opinions, 18.2%).

Out of 50 OMP designated during the first year
(August 2000 to July 2001) 14 had been approved
(28.0%) as of December 2004, with an average interval
between designation and approval of 24.0 (£ 12.1 SD)
months (6 months for imatimib, 47 months for an-
agrelide) (http://pharmacos.eudra.org/F2/register/index.
htm). From August 2000 up to December 2004 in the
USA, 387 OMP got the designation and 21 (5.4%) drugs
were approved (http://www.fda.gov/orphan/designat/
list.htm). A comparison with the American situation is
limited to the proportion of approved/designated OMP
as the applications to the EMEA and FDA are kept
secret and the number of orphan applications as a pro-
portion of the total of submissions is not known.

It is noteworthy that between 1995 and August 2000,
before the orphan drug law came into force, 12 orphan
drugs were approved (alemtuzumab, alitretinoin, defer-
iprone, factor VIIA, two factors IX, imiglucerase,
mercaptmine, phenylbutyrate, protein C, riluzole,
temozolomide).
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According to the Anatomic Therapeutic Chemical
(ATC) system only a few areas were covered by OMP:
six products were intended for metabolic diseases
(A16), seven for cancer (LOl), two for pulmonary
hypertension (C02), one for cardiac (CO1) and one for
endocrine (LL02) therapy, one antithrombotic agent
(BO1) and one somatropin antagonist (HO1). Six
approved OMP (agalsidase alpha and beta, carglumic
acid, ibuprofen, laronidase and miglustat) were
intended for diseases typically appearing in childhood/
adolescence.

Although preclinical data basically met regulatory
requirements (Table 1), we found several methodologi-
cal limitations. Repeated-dose toxicity studies were not
always done in the two recommended animal species [3]
or with long enough exposure. Lack of genotoxicity,
carcinogenicity and reproduction toxicity studies was
only acceptable for agalsidase alpha, agalsidase beta and
laronidase, in view of the nature of the drugs (recombi-
nant human enzymes), and an incomplete toxicological
dossier was justifiable for drugs already on the market
for other more common indications (e.g. busulfan and
mitotane).

Table 2 reports the main characteristics of the clinical
studies included in the dossier. Out of 18 OMP
approved, 10 (55.5%) were authorized ‘under excep-
tional circumstances’, which means that the dossier was
not complete and the CHMP required additional studies
in order to maintain the marketing authorization. Ran-
domized controlled trials were done for nine products
(50%). In all the trials but one placebo was the compar-
ator. It was used in place of suitable active comparators
in the case of arsenic trioxide (retinoic acid being an
adequate control), cladribine (IFN-alpha), imatinib
(IFN-alpha), ibuprofen (indomethacin), miglustat (imi-
glucerase), pegvisomant (somatostatin), anagrelide
(hydroxyurea) and zinc acetate (tetrathiomolybdate,
penicillamine, or trientine).

In five cases the approval was granted with an uncon-
trolled phase II study; carglumic acid was approved on
the basis of a retrospective study, and for mitotane only
a literature analysis was submitted. In seven cases the
number of study patients was 50 or less, five drugs were
tested in 100-200 patients, three in 200-500, one in
500-1000 and the remaining two drugs were studied in
over 1000 patients. While for some very rare diseases
the small number is justifiable, in other cases it is not.
For Fabry disease the pivotal studies included 41 and 56
patients out of 10 000 potential cases in Europe. Similar
figures apply to miglustat, tested on only 28 patients.

Typically the primary end-points are surrogate. Bio-
chemical parameters such as GL-3, GB-3, IGF-1, GAG
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Table 1

OMP preclinical data

Repeated dose

Drug toxicology Exposure Genotoxicity Carcinogenicity Reproduction toxicity
Agalsidase alpha  Rabbits, rats, monkeys 2-26 weeks NA NA Yes (not conclusive)
Agalsidase beta Rats 27 weeks NA NA NA
Anagrelide Rats, monkeys, dogs 12-52 weeks  Yes (negative) NR Yes (negative)
Arsenic trioxide Mice, rats, dogs, monkeys ~ Not specified  Yes (positive) NR NR
Bosentan Rats, dogs, marmosets 1-4 weeks Yes (negative) Yes (negative) Yes (+ in rats, — in rabbits)
Busulfan Dogs 4 days NA NR Yes (positive)
Carglumic acid Rats 2—18 weeks Yes (positive) Yes (negative) Yes (not conclusive)
Celecoxib Rats, dogs 24-52 weeks  Yes (negative) Yes (not conclusive)  Yes (positive)
Cladribine Mice 4 weeks Yes (positive) NR Yes (positive)
Ibuprofen NR NR Yes (negative) Yes (negative) Yes (negative)
lloprost Rats, dogs 24-52 weeks  Yes (negative) Yes (negative) Yes (positive)
Imatinib Monkeys 39 weeks Yes (+ in vitro Ongoing Yes (positive)

and — in vivo)
Laronidase Dogs, monkeys 8-26 weeks NA NA Yes (not conclusive)
Miglustat Rats, monkeys 4-52 weeks Yes (negative) Yes (negative) Yes (positive)
Mitotane NA NA NA NA NA
Pegvisomant Rats, monkeys 24 weeks Yes (negative) NA Yes (negative)
Porfimer Rats, dogs 13 weeks Yes (positive) NA Yes (negative)
Zinc acetate Rats 53 weeks Yes (not conclusive)  Yes (not conclusive)  Yes (negative)

NA, not available; NR, not required.

or ammonia are certainly important for Fabry disease,
acromegaly, mucopolysaccharidosis, and N-acetyl
glutamate deficiency, but there is very little proof that
their changes are clinically relevant, justifying long-
term treatment. Similarly, the improvement in walking
induced by bosentan, though statistically significant, is
of questionable clinical importance. The efficacy of anti-
cancer drugs was measured through tumour responses
rather than survival or quality of life.

In some cases the trial was too short in relation to the
natural history of the disease: 20 weeks for agalsidase
beta in the treatment of Fabry disease, and 12 weeks for
pegvisomant acting on resistant acromegaly seem
inadequate.

Discussion

In general the dossiers for OMP approved over the last
4 years show several limitations: frequent lack of dose-
finding studies, of controlled studies, of active compar-
ator where available, of multicentre phase III trials with
a suitable number of patients (particularly for diseases
with a frequency from 5/100 000 to 5/10 000), insuffi-
cient exposure to the treatment, use of surrogate end-
points or weak proof of clinical benefit. The requirement

for follow-up studies for the 10 drugs approved ‘under
exceptional circumstances’ will not necessarily be met
and in any case many years are likely to pass before the
results are known. This may reflect a general approach
to the development of OMP that might have hampered
the approval of other products and could have made
the proportion of licensed OMP out of those applied
for lower than that of drugs for common clinical
indications.

It is certainly difficult to find a balance between the
urgent need for drugs for patients with rare diseases
while guaranteeing at least their quality, efficacy and
safety and, when necessary, making comparisons with
existing drugs. Probably the lack of reliable methods for
evaluating the effect of drugs on small numbers of
patients is partly responsible for the general poor quality
of the dossiers. Unquestionably, less stringent criteria
are acceptable for orphan drugs, than for drugs for more
common diseases, particularly in view of the small or
very small numbers of patients. However, even when
few patients are available at least a phase II study should
be done, comparing the new treatment with the best
available care, to establish the clinical benefit of the new
therapy. It must be borne in mind that in a small popu-
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lation it is difficult to assess the safety of OMP, as
adverse drug reactions are often much rarer than events
adopted as measures of outcome.

The low rate of OMP licensing and the poor quality
of the dossiers accompanying the marketing authoriza-
tion applications can be explained to some extent by the
paucity of European funds for companies willing to
develop OMP. There is an urgent need to establish pro-
grammes setting aside a special fund and providing tax
relief for sponsors producing OMP. The fact that it took
4 years to develop 18 drugs and that there are still sev-
eral thousand rare diseases [4] awaiting therapy is a
public health issue that cannot be neglected.
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