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Abstract

Purpose To assess the methodological quality of Orphan
Medicinal Product (OMP) dossiers and discuss possible
reasons for the small number of products licensed.
Methods Information about orphan drug designation, ap-
proval, refusal or withdrawal was obtained from the website
of the European Medicines Agency and from the European
Public Assessment Reports.

Results From 2000 up to 2010, 80.9 % of the 845 candidate
orphan drug designations received a positive opinion from the
European Medicines Agency (EMA)’s Committee on Orphan
Medicinal Products. Of the 108 OMP marketing authoriza-
tions applied for, 63 were granted. Randomised clinical trials
were done for 38 OMPs and placebo was used as comparator
for nearly half'the licensed drugs. One third of the OMPs were
tested in trials involving fewer than 100 patients and more
than halfin trials with 100-200 cases. The clinical trials lasted
less than one year for 42.9 % of the approved OMPs.
Conclusion Although there may have been some small
improvements over time in the methods for developing
OMPs, in our opinion, the number of patients studied, the
use of placebo as control, the type of outcome measure and
the follow-up have often been inadequate. The present sys-
tem should be changed to find better ways of fostering the
development of effective and sustainable treatments for
patients with orphan diseases. Public funds supporting
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independent clinical research on OMPs could bridge the
gap between designation and approval. More stringent cri-
teria to assess OMPs’ efficacy and cost/effectiveness would
improve the clinical value and the affordability of products
allowed onto the market.
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Introduction

There are about 7,000 rare diseases [1] and they affect 30—
40 million people in the European Union (EU). The EU
legislation encourages pharmaceutical companies to devel-
op drugs for rare diseases, so-called “orphan drugs” [2]. The
Committee for Orphan Medicinal Products (COMP) is re-
sponsible for reviewing applications from persons or com-
panies seeking ‘orphan medicinal product designation’ for
products they intend to develop for the diagnosis, preven-
tion or treatment of life-threatening or very serious condi-
tions that affect not more than 5 in 10,000 persons in the
EU. The COMP recognizes orphan drug status mainly on
the basis of epidemiological data (prevalence of the disease
< 5/10,000), and potential benefit [2]. For officially desig-
nated Orphan Medicinal Products (OMP) the centralized
procedure is compulsory when an EU-wide marketing au-
thorization is sought. The Committee for Medicinal Prod-
ucts for Human Use (CHMP) is responsible for the initial
assessment of the dossier and for deciding whether the
medicines meet the necessary quality, safety and efficacy
requirements [3].

Orphan status implies incentives for pharmaceutical com-
panies, including 10 years of market exclusivity, protocol
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assistance, fee reductions for the European Medicines Agen-
cy (EMA) centralized procedures, and specific grants for
OMP trials. However, only a small number of OMPs have
been developed, and even fewer are the diseases they target,
with sometimes scantily documented efficacy and poor cost-
effectiveness.

How many orphan drugs have been
approved?—And how?

Since 2000, when the OMP legislation [2] came into force, up
t0 2010, 80.9 % of the 845 candidate orphan drug designations
[4] have received a positive opinion on their designation by
the EMA’s COMP (Table 1). Of the 108 OMP marketing
authorizations applied for, 63 were granted, after a mean of
20.5 months from the designation date to the marketing au-
thorization date (range 2—82 months). In the end, of the 684
designated orphan conditions, 73 indications were licensed
[5]. Data from two previous reports [6, 7] show that there were
no major changes in 2005-2007 compared to 2000-2004, so
the two periods can be taken as a whole. Compared to 2000—
2007 [7], in 2008-2010, the rate of positive opinions on
orphan designation increased, while negative opinions and
withdrawals dropped steeply (Table 1). These figures might
reflect a better quality of applications for orphan designation
in the last few years.

Looking at the marketing authorizations, the proportions
of withdrawals and rejections increased, and there were
fewer approvals under exceptional circumstances and con-
ditional approvals (Table 1). These figures possibly reflect
greater severity in the assessment of OMPs or less complete
applications than in the past, and the general attitude of the
EMA: 22.1 % of the applications for all drugs, orphan and
non-orphan, are withdrawn or rejected, in comparison to
50 % of OMPs; 3.7 % of the overall authorizations are
under exceptional circumstances or conditional, in compar-
ison to 21.1 % for OMPs.

To what extent is OMP toxicity assessed?

Preclinical data in the dossiers were fairly satisfactory
(Table 2A). Table 3 (see web extra) reports details on pre-
clinical development of authorized OMPs in 2000-2010.
Contrary to the requirements established by the EMA itself
[8], toxicity studies were not done in two animal species for
11 of the 63 licensed OMPs, including only one from the
period 2008-2010. The duration of toxicity studies was also
not in line with the EMA requirements [8] for 34 OMPs,
including ten from 2008 to 2010. Lack of genotoxicity,
carcinogenicity or reproduction toxicity studies is accept-
able, or they are not even required [9], for recombinant
anticancer agents, or drugs already on the market for more

Table 1 Designations and mar-

keting applications and appro- OMPs OMPs OMPs OMPs and
vals of orphan medicinal 2000-2010 2000-2007 2008-2010 non-orphan drugs
products (OMPs) in the EU and
USA Candidate designations 845 534 311
76.8/yr 66.8/yr 103.7/yr
Positive opinions on “orphan 684 397 287
designation” 80.9 % 74.3 % 92.3 %
62.2/yr 49.6/yr 95.7/yr
Negative opinions on “orphan 14 11 3
designation” 1.7 % 2.1 % 0.9 %
1.3/yr 1.4/yr 1/yr
Withdrawn “orphan designations” 147 126 21
17.4 % 23.6 % 6.8 %
13.4/yr 15.8/yr 7/yr
Approved indications (products) 73 (63) 49 (44) 24 (19)
% of designations 8.8 % 9.5 % 7.8 %
MA granted 63/108 44/70 19/38 297/443
% of MAA 58.3 % 62.9 % 50.0 % 67.0 %
Withdrawals + rejections 45/108 26/70 19/38 98/443
% of MAA 41.7 % 37.1 % 50.0 % 22.1 %
Approvals under exceptional 22 18 4 11/297
circumstances + conditional
MA Marketing authorization, approvals
MAA Marketing authorization % of MA 34.9 % 40.9 % 21.1 % 3.7 %

application
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Table 2 Data in the application dossiers of the approved OMPs

OMPs OMPs OMPs

2000-2010 2000-2007 2008-2010
Authorized OMPs 63 44 19
A. Preclinical data
Repeated-dose toxicity 52 34 18

82.5 % 723 % 94.7 %
Genotoxicity 48 34 14

76.2 % 723 % 73.7 %
Carcinogenicity 21 14 7

333 % 31.8 % 36.8 %
Reproductive toxicity 50 35 15

79.4 % 79.5 % 78.9 %
B. Clinical data
Dose-finding 38 23 15

60.3 % 523 % 79.8 %
Randomised controlled trials 38 25 13

60.3 % 56.8 % 68.4 %
Active control 7 3? 4°

11.1 % 6.8 % 21.1 %
Placebo 31 22 9

49.2 % 50.0 % 474 %
Placebo as a justified control 11 9 2

17.5 % 20.5 % 10.5 %
Phase 11 11 10 1

17.5 % 22.7 % 53 %
C. Study population
<100 21 16 5

333 % 36.4 % 26.3 %
100-200 15 10 5

23.8 % 34.1 % 26.3 %
200-500 19 13 6

30.2 % 29.5 % 31.6 %
500-1,000 5 3 2

7.9 % 6.8 % 10.5 %)
> 1,000 3 2 1°

4.8 % 4.5 % 53 %

#Two open-label trials
°Two open-label and one non-inferiority trial
“Based on a literature search

common indications (e.g. busulfan, hydrocarbamide, and
mitotane). This is not the case for 5-aminolevulinic acid
hydrochloride, aztreonam lysine, dexrazoxane, pegvisom-
ant, and porfimer (the last was withdrawn in May 2012).

Are the OMP clinical profiles evidence-based?

Table 2B summarises the main features of the clinical trials
in the OMP dossiers (for details, see Table 4, web extra).

Nearly two-thirds of the dossiers included dose-finding
studies and the proportion rose in 2008-2010. Similarly,
randomized clinical trials were done for 38 OMPs, with a
higher proportion in the later period. Placebo was used as a
comparator for nearly half the drugs, with no substantial
difference in the two periods.

The inappropriate use of placebo in trials with OMPs
authorized in 2000-2007 has been discussed [7]. Briefly, in
our opinion, placebo was used inappropriately in the case of
anagrelide (in place of hydroxyurea), arsenic trioxide (retinoic
acid being an adequate control), bosentan, sidenafil and sitax-
entan (epoprostenol), cladribine and imatinib (IFN-alpha),
ibuprofen (indomethacin), lenalidomide (bortezomib), miglu-
stat (imiglucerase), pegvisomant (somatostatin), rufinamide
(benzodiazepines or newer anti-epileptic drugs such as lamo-
trigine, topiramate or felbamate alone or as add-on to val-
proate), zinc acetate (tetrathiomolybdate, penicillamine, or
trientine), and ziconotide (morphine).

In trials with the molecules licensed in 2008-2010, the
use of placebo was questionable in the case of amifampri-
dine (3,4-diaminopyridine), [10] ambrisentan (epoproster-
nol, bosentan or sitaxentan), [11] romiplostim and
eltrombopag (rituximab, mycophenolate mofetil, cyclophos-
phamide, azathioprine, danazol or dapsone), [12] rilonacept
and canakinumab (anakinra) [13].

We are aware that several of the active comparators
suggested are not licensed for the indication in question.
However, these drugs are commonly employed in clinical
practice and should not be ignored.

Ofatumumab was licensed in 2010 only on the basis
of an uncontrolled Phase II trial. This follows ten other
drugs authorized in 2000-2007 [7]: aglucosidase alpha,
anagrelide, dexazoxane, nitisinone and zinc acetate were
authorized on the basis of open-label uncontrolled trials;
carglumic acid was approved on the basis of a retro-
spective study; mitotane, betaine and the pediatric indi-
cation of hydroxylcarbamide were only supported by a
literature analysis. Velaglucerase alfa was approved in
2010 on the basis of its non-inferiority to imiglucerase
in Gaucher’s disease.

The adoption of a non-inferiority approach to test OMP
efficacy is surprising. By definition, medicines aimed at
unmet needs should be tested for their superiority over
available treatment, if any, or placebo.

One third of the OMPs (21) were tested in trials involving
fewer than 100 patients, more than half (36) in trials with
100-200, only three in trials with more than 1,000
(Table 2C; for details, see Table 4, see web extra). As
previously discussed for neralabine, miglustat, clofarabine,
algasidase alpha and beta [7], for several OMPs approved in
2008-2010, the small number of patients in the trials is not
justifiable (Table 4, see web extra). This was the case
with eltrombopag and romiplostim, icatibant, and
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Table 3 Preclinical development of Orphan Medicinal Products (OMP) approved in EU

Drug Repeated dose Exposure Genotoxicity Carcinogenicity Reproduction toxicity

toxicology duration

S-aminolevulinic acid ~ Mice; rats; dogs 1-7 wks YES (negative in absence of Not indicated Not indicated

hydrochloride light and positive in presence
of light)

Agalsidase alpha Rabbits; rats;monkeys 2-26 wks N.R. Not indicated YES (not conclusive)

Agalsidase beta Rats 27 wks N.R. Not indicated Not indicated

Aglucosidase alfa Rats; mice; Cynomolgous ~ 4-26 wks N.R. N.R. YES (positive)

monkey

Ambrisentan Dogs; Mice; Rats 12-36 wks YES (negative) YES (negative) YES (positive)

Amifampridine Dogs; rats 4 wks YES (negative) N.R. NO (the applicant has committed to
conduct Segment II and prenatal
and postnatal studies, as a follow-
up measure to determine the po
tential for teratogenic effects)

Anagrelide Rats; monkeys; dogs 12-52 wks YES (negative) N.R. YES (negative)

Arsenic trioxide Mice; rats; dogs; monkeys  Not indicated YES (positive) N.R. N.R.

Azacitidine Dogs; mice; rats; Rhesus 5-14 days YES (positive) YES (positive) YES (positive)

Aztreonam lysine

Betaine hydrochloride

Bosentan
Busulfan

Caffeine citrate

Canakinumab
Carglumic acid
Celecoxib
Cladribine
Clofarabine
Dasatinib
Deferasirox

Dexrazoxane

Eculizumab
Eltrombopag

Everolimus

Galsulfase

Histamine
dihydrochloride
Hydroxycarbamide

Ibuprofen
Icatibant
Idursulfase
Tloprost
Imatinib
Laronidase

Lenalidomide

Mecasermin

Mifamurtide

Miglustat
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monkeys
Dogs; rats

Rats

Rats; dogs; marmosets
Dogs

Rats (data from the
literature)

Marmoset monkeys; mice

Rats

Rats; dogs

Mice

Mice; rats; dogs

Rat; Cynomolgus monkeys

Rats; marmosets

Rats; rabbits; mice; dogs;
swines

Mice

Dogs; mouse; rats

Minipigs; mice; rats;
monkeys

Cynomolgus monkeys

Dogs; rabbits; rats

Rats; dogs; monkeys
N.R.

Dogs; mice; rats
Cynomolgus monkeys
Rats; dogs

Monkeys

Dogs; monkeys

Rats; monkeys

Rats; dogs

Dogs; mice; rabbits; rats

Rats; monkeys

15 min—90 days
2-12 wks

1-4 wks
4 days
7-21 days

4-26 wks
2-18 wks
24-52 wks

4 wks

Not indicated
4-36 wks
2-39 wks
1-22 wks

4-26 wks
1-52 wks
4-52 wks

1-27 wks

24-48 wks

1-12 wks
N.R.
15-24 wks
26 wks
24-52 wks
39 wks
8-26 wks
26-52 wks

4-26 wks
6-24 wks

4-52 wks

YES (negative)
YES (negative)

YES (negative)
Not indicated

YES (negative; data from
the literature)

N.R.

YES (positive)

YES (negative)

YES (positive)

YES (positive)

YES (positive)

YES (= in vitro; +/— in vivo)
YES (positive)

N.R.
YES (not conclusive)

YES (negative)

N.R.

YES (negative)

N.R.

YES (negative)

YES (negative)

N.R.

YES (negative)

YES (+ in vitro and — in vivo)
N.R.

YES (negative)

YES (negative)
YES (negative)

YES (negative)

YES (negative)

N.R. (natural constitute of
mammalian cells)
YES (negative)

N.R.
N.R.

N.R.

YES (negative)

YES (not conclusive)
N.R.

Not indicated

Not indicated

YES (negative)

Not indicated

Not indicated
YES (positive)
N.R.

N.R.

N.R.

Not indicated
YES (negative)
N.R.

N.R.

YES (negative)
ongoing

Not indicated
N.R.

YES (positive)

N.A. (to be administered in
conjunction with combination
chemotherapy known to cause
second malignancy in a portion
of pts.)

YES (negative)

Not indicated
N.R.

YES (+ in rats, — in rabbits)
YES (positive)

YES (positive; data from the
literature)

YES (negative)

YES (not conclusive)
YES (positive)

YES (positive)

YES (positive)

YES (negative)

YES (negative)

Not indicated

YES (negative)
YES (positive)
YES (positive)

A full package of reproductive
toxicity studies has not been
conducted. Post- authrization
commitments have been agreed
for further reproductive toxicity
studies with toxicokinetics and
clinical monitoring of pregnant
women

YES (positive)

YES (positive)
YES (negative)
YES (negative)
YES (negative)
YES (positive)
YES (positive)
YES (not conclusive)

YES (positive) additional
investigations requested

YES (negative)

N.A. (to be administered in
conjunction with combination
chemotherapy reported to cause
effects on fertility, as well as
fetal death and/or congenital
anomalies)

YES (positive)
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Table 3 (continued)

Drug Repeated dose Exposure Genotoxicity Carcinogenicity Reproduction toxicity
toxicology duration
Mitotane Not indicated Not indicated Not indicated Not indicated Not indicated
Nelarabine Mice; Cynomolgus 5-30 days YES (positive) Not indicated YES (positive)
monkeys
Nilotinib Mice; rats; dogs; monkeys — 26-39 wks YES (negative) Not indicated YES (negative)
Nitisinone Mouse; rats; rabbits; dogs;  12-48 wks YES (+ in vitro; — in vivo) Not indicated YES (positive)
Rhesus monkeys
Ofatumumab Cynomologus monkey 4 days—28 wks  N.R. Not indicated Not indicated
Pegvisomant Rats; monkeys 24 wks YES (negative) Not indicated YES (negative)
Plerixafor Dogs; rats 1-4 wks YES (negative) N.R. YES (not conclusive)
Porfimer® Rats; dogs 13 wks YES (positive) Not indicated YES (negative)
Rilonacept Mice; monkeys 6-26 wks N.R. N.R. YES (negative)
Romiplostim Marmoset monkeys; mice ~ 4-26 wks N.R. N.R. YES (negative)
Rufinamide Mouse; rats; Beagle dogs;  4-52 wks YES (negative) YES (positive) YES (negative)
Cynomolgus monkeys;
wild-caught baboons
Sapropterin Marmoset monkeys; mice;  13-104 wks YES (negative; the in vitro YES (negative; higher YES (negative)
dihydrochloride Guinea pig; rabbit; rats positive results are possibly incidence of benign
related to the auto-oxydation phaeochromocytomas of
of Sapropterin, generating adrenal medulla in the rat)
reactive oxygen species such
as hydrogen peroxide)
Sildenafil citrate Mice; rats; Beagle dogs 12-48 wks YES (negative) YES (negative) YES (negative; but lack of data)
Sitaxentan sodium Mice; rats; dogs 3 days—39 wks  YES (negative) YES (positive) YES (negative)
Sodium oxybate Rats; dogs 12-48 wks YES (negative) YES (negative) YES (negative)
Sorafenib tosylate Mice; rat; Beagle dogs 12-48 wks YES (+ in vitro; +/— in vivo) Not indicated YES (positive)
Stiripentol Mouse; rats; Cynomolgus ~ 4-26 wks YES (negative) YES (positive) YES (negative)
monkeys
Sunitinib malate Rats; monkeys 4-12 wks YES (negative) Not indicated YES (positive)
Temsirolimus Mice; rats; monkeys 12-36 wks YES (negative) N.R. (too short life YES (positive)
expectancy of pts.)
Thalidomide Dogs; mice; rats 2-52 wks YES (negative) YES (negative) YES (positive)
Thiotepa Dogs; mouse; rats 5-14 days YES (positive) YES (positive) YES (positive)
Trabectidin Mice; rats; dogs; 1-3 wks YES (positive) Not indicated YES (data not shown)
Cynomolgus monkeys
Velaglucerase alfa Rabbits; rats; Rhesus 1224 wks N.R. N.R. YES (negative except for a slightly
monkeys reduction of fertility and fecundity
in male rats at the highest dose
tested [17 mg/kg, twice weekly])
Ziconotide acetate Rats; monkeys; dogs 2-24 wks YES (negative) YES (inconclusive) Not teratogenic; embryolethality
observed
Zinc acetate Rats 53 wks YES (not conclusive) YES (not conclusive) YES (negative)

N.R. Not Requested
*WITHDRAWN on the 7th of May 2012

sapropterin, which were investigated in about 150
patients out of at least 50,000 potential European cases
of chronic immune thrombocytopenic purpura, heredi-
tary angioedema, and hyperphenylalaninemia, and for
velaglucerase tested in 35 of the 15,000 potential Euro-
pean cases of type 1 Gaucher disease.

As stated for the OMPs licensed in 2000-2007 [7], the
primary end-points were surrogate for drugs authorized in
2008-2010 too. Biochemical parameters (eltrombopag,
romiplostim, sapropterin, velaglucerase), scores (amifampri-
dine, icatibant, rilonacept), improvement in walking
(ambrisentan), and tumour responses or progression-free
survival (all but two anticancer drugs) were adopted, whose
clinical importance is questionable.

The clinical trials supporting the marketing authori-
zation applications lasted less than 1 year for 27 out of
63 approved OMPs (42.9 %), 1-2 years for 16 products
(25.4 %), and more than 2 years for only ten drugs
(15.9 %); for 11 OMPs, the information was not avail-
able. Therefore, several OMPs were studied for only
short periods in relation to the natural history of the
target disease. This holds true not only for algasidase-
alpha and beta, pegvisomant, anagrelide and sodium
oxybate, and drugs active in pulmonary arterial hyper-
tension or epilepsy, all authorized in 2000-2007 [7], but
also for some OMPs licensed between 2008 and 2010,
including rilonacept and canakinumab in cryopyrin-
associated periodic syndrome, histamine dihydrochloride
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for maintainance therapy in acute myeloid leukemia,
romiplostim and eltrombopag in chronic immune throm-
bocytopenic purpura, and velaglucerase alpha in type 1
Gaucher disease (Table 4, see web extra).

Are OMPs only for orphan indications?

The 63 OMPs approved in EU have 73 indications,
covering 46 diseases. This is because some have multi-
ple indications, but mainly because many were devel-
oped for the same disease, e.g. five for pulmonary
hypertension, three for chronic myeloid leukemia, and
two for Gaucher’s disease. By law [2], these “dupli-
cates” should not be allowed onto the market unless
proved “not similar to” and more effective or safer than
OMPs for the same indications.

In other cases, pharmaceutical companies purposely
seek a licence for a niche indication, e.g. an expressly
identified subgroup of patients. As was pointed out in
the EMA European Public Assessment Reports [5],
once the product is authorized as an OMP, they then
try to broaden its use to a larger setting. This applies,
for instance, to some anticancer drugs, which make up
a significant proportion of the approved OMPs: 22
anticancer OMPs (13 for hematological cancers) have
been authorized overall (34.9 %). These include hista-
mine hydrochloride as maintenance therapy for adult
patients with acute myeloid leukemia in first remission
concomitantly treated with interleukin-2; sorafenib and
sunitinib in advanced or metastatic renal cell carcino-
ma; trabectidin in advanced soft tissue sarcoma and
relapsed platinum-sensitive ovarian cancer. Non-
antineoplastic OMPs with questionable selective indica-
tions include, for instance, pegvisomant intended for
resistant acromegaly and aztreonam lysine for chronic
pulmonary infections due to Pseudomonas aeruginosa,
which was selectively studied in patients with cystic
fibrosis. Everolimus took the opposite route: first ap-
proved for the prophylaxis of organ rejection, it is now
also intended for an orphan indication: advanced renal
cell carcinoma progressing on after VEGF-targeted
therapy.

Another questionable approach is to use slightly
modified versions of old products that are already li-
censed for common diseases or are used off-label to
treat a rare disease. The former is the case, for instance,
with the anti-inflammatory drug ibuprofen, subsequently
proposed as treatment for patent ductus arteriosus, or
hydroxycarbamide (the antineoplastic hydroxyurea), and
more recently also indicated for pain relief in the sickle
cell syndrome [5]. The latter is the case with amifam-
pridine in the treatment of Lambert Eaton myasthenic

@ Springer

syndrome [14] and caffeine citrate for primary apnea of
premature newborns.

Final remarks

Orphan drug legislation in the United States and Europe
is intended to encourage drug companies to develop
drugs whose development costs would not otherwise
be economic due to the small number of target patients.
In the 25 years since the introduction of the US legis-
lation, the FDA has approved 250 drugs for roughly
200 diseases, corresponding to 363 products (15.8 %) of
the 2,299 designated [15]. In the decade following
adoption of the EU regulation, the EMA approved 63
OMPs for 46 diseases. The higher absolute figures and
rate of approvals in US may result from the longer-
lasting experience, since the Orphan Drug Act was
adopted in 1983. Despite the improved trend in EU
approvals, which has paralleled the US authorizations
[16, 17], nearly all the currently estimated 7,000 rare
diseases, with approximately 250 new diseases described
annually, [18] still await treatments. Only a few of these
orphans have been tackled, and then not necessarily
cured or even effectively treated.

It is a cause for concern that the efficacy and safety
profiles of orphan drugs are so lacking. There may have
been some small improvements over time in the meth-
ods for developing OMPs: toxicology studies in rodents
and non-rodents, dose-finding studies and randomized
clinical trials have been done for more drugs. However,
the number of patients studied, the use of placebo as
control, the type of outcome measure and the length of
follow-up have often been inadequate. So was the adop-
tion of non-inferiority designs, since the market exclu-
sivity rule [2] implies that no similar competitive
product is to be placed on the market unless it proves
clinically superior to licensed OMPs. It is conceivable
that the information from short-term, small-number trials
addressing surrogate endpoints cannot prevent regulatory
bodies from approving treatments for orphan conditions.
However, this is only acceptable as an interim attitude.
The regulatory authorities should take the opportunities
of the conditional approval granted to OMPs to foster
independent research on the open methodological issues
as specific post-marketing obligations.

Many drug companies seem merely to aim their
efforts at extending the indications for drugs that are
already available rather than developing new treatments.
This reflects a marketing strategy that is not necessarily
in the best interests of patients or National Health
Services (NHS), but is, of course, favorable to the drug
companies: the conditions of the marketing authorization
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and price agreed with regulatory authorities are those
acknowledged for OMPs, but revenues are often as high
as or even higher than any generic treatment for com-
mon diseases. [14, 19]

There is a need to reflect on these findings and consider
whether the present system should be changed. A specific
European fund might possibly bridge the persistent gap
between designations and approvals by supporting the pre-
clinical and clinical steps along the road from discovery to
the medicinal product. The EMA should require better evi-
dence of the clinical efficacy of OMPs before they are
allowed onto the market, and should consider the possibility
of withdrawing the orphan status and the relative incentives
when new, broader indications are approved for OMPs. The
threshold for orphan status should be lowered to concentrate
the efforts on really rare diseases, also considering the
expansion of the EU to 27 member states [20]. NHS reim-
bursement schemes should only allow OMPs with afford-
able cost-effectiveness and renegotiate the prices when new
indications are authorized.

Probably, in the light of the experience gained so far, it is
time to review the current rules and find better ways of
fostering the development of effective and sustainable treat-
ments for patients with orphan diseases.
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