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The problem of orphan drugs
Incentives to make orphan drugs should be proportionate to their benefits
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Amifampridine (3,4-diaminopyridine phosphate) is
approved for Lambert-Eaton syndrome under laws designed
to encourage manufacturers to develop drugs for life threatening or chronically debilitating rare disorders—“orphan
diseases.”1 2 It costs up to £44 200 (€52 000; $71 300) per
patient each year. When bought from chemical suppliers,
the equivalent dose of 3,4-diaminopyridine base costs £280.
The clinical evaluation of the product relies on published
literature that refers mainly to clinical experience with the
free base form of 3,4-diaminopyridine.3 The European Union
legislation under which it is licensed allows medicines to
be designated “orphan drugs” during development, receive
financial benefits before approval, and have several years
free from competition if granted a marketing authorisation
(licence).
The intention of orphan drug legislation in the United
States and Europe—put bluntly—is to make the development
of drugs for orphan diseases profitable. The unintended consequence is exploitation of the rules for profit. Like tax avoidance, this is legal, but not necessarily desirable.
The regulations can be exploited in different ways. Drugs
can be licensed successively for several orphan disorders4:
imatinib is indicated for seven separate rare malignancies.
Medicines already marketed can be licensed for an orphan
disease and remarketed: it costs £160 a year to treat a patient
with sickle cell disease using 500 mg capsules of hydroxycarbamide (hydroxyurea) licensed for chronic myeloid
leukaemia, but it costs £14 900 a year using 1 g tablets of
hydroxycarbamide licensed as an orphan drug for sickle
cell disease. Oral ibuprofen for analgesia costs £0.08 per
gram, but intravenous ibuprofen for patent ductus arteriosus costs £6575 per gram. This is tens or hundreds of times
more than the cost of producing sterile ibuprofen solution for
intravenous injection in an NHS facility. Diclofenac, which
does not have orphan status, costs £0.11 per gram in tablet
form and £4.80 per gram as an injection.
There is virtue in a drug having a marketing authorisation because it assures pharmaceutical quality and pharmacovigilance, and it places liability for harm on the holder of
the marketing authorisation. However, the regulations are
less stringent for orphan drugs, and in many cases, including
that of amifampridine, applicants for a licence do not need
to conduct prelicensing clinical trials but can rely on preexisting data that often come from publicly funded research.
Prescribing expensive licensed drugs when cheaper
and effective alternatives exist inflates the costs of care,
and—because resources are finite—other patients suffer.
In the United Kingdom, doctors are discouraged from prescribing unlicensed drugs. The General Medical Council
(GMC) requires them to “be satisfied that an alternative,
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licensed medicine would not meet the patient’s needs.”5
The Medicines and Healthcare Products Regulatory Agency
states that “all medicines must have a marketing authorisation unless exempt.”6The Royal Pharmaceutical Society discourages the manufacture of unlicensed medicinal products
(“specials”) when licensed products exist.7 Doctors are consequently reluctant to prescribe, and pharmacists to supply,
products that are cheap and effective. This is the case even
for non-orphan drugs. For example, nifedipine licensed for
treatment of hypertension is an effective oral tocolytic and
costs just over £1 per patient, but the licensed intravenous
tocolytic, atosiban, costing 400 times as much, is often used
instead.
The costs of drugs in the United Kingdom fall on the NHS.
But in the US, where many patients have to pay, most chose
unlicensed bevacizumab for age related macular degeneration ($75 per dose) rather than ranibizumab ($2000 per
dose).8
The utilitarian view values health gain for common and
rare diseases equally.9 The current incentives to licence
drugs for rare diseases in effect put more value on health
improvement in rare diseases than in common ones.1
Waxman argued that such a strategy was necessary to overcome the financial disincentives to developing treatments for
rare disorders that exist in a free market. There is presumed
public support for this view, although a recent study failed to
find evidence for it.10 The incentives are now too generous.11
The drug industry should be encouraged to make innovative drugs for rare diseases but accept value based pricing
when it arrives in the next Pharmaceutical Price Regulation
Scheme.12 Repackaged, rebranded, or recycled drugs merit
little reward. The NHS could, and should, make and distri
bute “specials” for rare diseases, as the Agence Générale des
Equipements et Produits de Santé does in Paris. And in the
interest of all patients, the GMC should allow doctors to prescribe a drug that meets the individual patient’s needs but
is not licensed for the specific indication, even if a licensed
medicine exists for the same indication.
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F HOFFMANN-LA ROCHE LTD, BASEL

Are increased, but the risk is difficult to separate from the higher risk associated
with the condition itself

RESEARCH, p 1090

Parker Magin senior lecturer,
Discipline of General Practice,
University of Newcastle,
Callaghan, NSW, 2308, Australia
parker.magin@newcastle.edu.au
John Sullivan senior lecturer,
Discipline of Dermatology and
Clinical Pharmacology, University
of New South Wales, Sydney,
NSW, Australia
Competing interests: All authors
have completed the Unified
Competing Interest form at
www.icmje.org/coi_disclosure.
pdf (available on request from
the corresponding author) and
declare: no support from any
organisation for the submitted
work. PM and JS have in the
previous three years been
members of All About Acne,
a group that is supported by
unrestricted educational grants
from several drug companies;
neither PM nor JS or their
employers have received payment
for their work with All About
Acne and the drug companies
currently providing support do not
manufacture isotretinoin; no other
relationships or activities that
could appear to have influenced
the submitted work.
Provenance and peer review:
Commissioned; not externally
peer reviewed.
Cite this as: BMJ 2010;341:c5866

doi: 10.1136/bmj.c5866

1060			

In the linked study, Sundström and colleagues assess the
association between isotretinoin (13-cis-retinoic acid)
taken by people with severe acne and attempted suicide.1
Isotretinoin is effective for severe nodulocystic or treatment
resistant acne, but its use is controversial. Isotretinoin is
associated with considerable mucocutaneous side effects,
other adverse effects, and a high risk of teratogenicity, but it
is the putative links with depression and suicide that have
generated most unease in users, potential users, and their
families.3
Concerns about an association with suicide and depression were initially prompted by case reports and case
series.4 Although a causative association is biologically
plausible,5 epidemiological studies have generally failed
to find one. Analysis of data from the Canadian health
database and the UK general practice database found no
increase in depression, attempted suicide, or suicide in
people with acne who used isotretinoin compared with
those who used antibiotics and no changes in these outcomes before and after treatment with isotretinoin.6 In
addition, in a study of Finnish male military conscripts
isotretinoin was not associated with increased suicidal ideation.7 With regard to depression, a US retrospective analysis
of isotretinoin and antidepressant prescriptions found no
association, but a Canadian analysis of prescriptions and
hospital admissions did find a significant association.8 9
It is difficult to tease out the relation between mental
health and isotretinoin because acne itself is associated
with psychiatric morbidity,10 including depression.11 Furthermore, evidence exists that treatment of acne with
isotretinoin improves depression scores.12 Acne itself may be
associated with suicidal ideation and attempted suicide.10 11
Given this uncertainty, Sundström and colleagues’ retrospective cohort study of suicide attempts up to three years
before treatment, during treatment, and up to 15 years
after treatment with isotretinoin is important.1 The authors
found an increased risk of suicide attempts in those taking
isotretinoin and that this risk peaks in the months after
the start of treatment. Using standardised incidence ratios
(observed number divided by expected number of suicide
attempts standardised by sex, age, and calendar year) for
attempted suicide, they found a significantly increased
risk during and six months after the end of treatment for
the first attempt (standardised incidence ratios 1.93, 95%
confidence interval 1.08 to 3.18) and for all attempts (1.78,

1.04 to 2.85). They did not interpret this as evidence of
a causal association, however. Intriguingly, the risk of
attempted suicide was already rising in the three years
before treatment was started (although not significantly)
and returned to normal within three years after treatment.
These findings (together with recent evidence from a
Norwegian population based study for an association of
acne with suicidal ideation10) could be interpreted to mean
that acne confers an increased risk of attempting suicide
(an increased risk that attenuates in the years after successful isotretinoin treatment). The increased risk of attempted
suicide during treatment might also be acne related rather
than treatment related, or at least might not be related to
the proposed effects of isotretinoin on the central nervous
system. For example, isotretinoin is often associated with
an initial severe worsening of acne. Also, as Sundström and
colleagues point out,1 people whose high expectations of
treatment are not met or those in whom improvement in
acne does not produce the expected social benefits may
experience negative psychological sequelae unrelated to
isotretinoin’s biological actions. Of course, the increased
risk may be multifactorial.
Clinicians can draw important practical conclusions from
this study, which are relevant whether isotretinoin is or is
not, directly or indirectly, causally implicated in suicide.
During and after treatment with isotretinoin (perhaps, especially, unsuccessful treatment), patients should be carefully
monitored for depression and suicidal thoughts. Patients
probably have an increased risk before treatment, however,
so all patients with acne of a severity for which isotretinoin
is indicated should have psychosocial factors and suicidal
intent monitored.
Who should do this monitoring? In most countries dermatologists prescribe isotretinoin and perform the quite rigorous monitoring. General practitioners have more appropriate
training and experience in psychological medicine, however,
and could add invaluable expertise in the psychological
aspects of management in a shared care model with dermatologists. Given the extended period of risk, families of
patients may also have a role in this monitoring.
Sundström and colleagues’ study also provides valuable
insights into the absolute risk of treatment with isotretinoin. The authors calculate a number needed to harm for
a standard six month course of isotretinoin of 2300 for a
first suicide attempt and 5000 per year for a repeat attempt.
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Acne, especially acne of the severity for which isotretinoin is
indicated, is not a trivial condition. These numbers must be
considered in the context of the often marked psychosocial
harm and propensity to scar associated with acne itself.
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Doctors and climate change
Links between climate policy and health policy must not be overlooked
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In November 2010, representatives from countries around
the world will meet in Cancún, Mexico, at the 2010 United
Nations Climate Change Conference.1 Here they will
attempt to draft a treaty aimed at stabilising atmospheric
greenhouse gas concentrations at a level that will prevent
catastrophic climate change. What a pity the meeting had
not been scheduled in Pakistan. Then the anger of those
whose livelihoods have been destroyed by the biblical
floods that have washed away the hopes of a nation would
surely have focused the delegates’ minds. Alternatively, the
meeting could have been held in western Russia, where
record high temperatures, wild fires, droughts, and crop
failures have precipitated a state of emergency. The conference might even have been held in Mozambique, where
rapidly rising wheat prices have caused rioting in the
streets. All of these climatic events and their predictable
human aftermath occurred this year and all are made more
probable by climate change, the main cause of which is
the increase in anthropogenic greenhouse gas emissions,
mostly from the burning of fossil fuels.
But perhaps Mexico is not such a bad location for the
climate conference after all. Mexico is second only to the
US with regard to the prevalence of obesity. One in four
Mexicans is obese.2 If the delegates at the climate conference think that obesity and climate change are unrelated,
they would be wrong. The planet is getting hotter, its people are getting fatter, and the use of fossil fuel energy is the
cause of both.3 Large increases in motor vehicle traffic in
Mexican towns and cities have decimated levels of physical activity. This, combined with increased availability of
energy dense food, has propelled the body mass index in
the entire population upwards. Mexicans are paying for
these changes in terms of reduced health and wellbeing,
with increased rates of diabetes, heart disease, stroke, and
cancer. Unchecked car use has also conspired with rapid
population growth and topology to make Mexico City one
of the most polluted cities in the world. The city topped
the list in a 2010 IBM poll of commuter pain, with 22% of
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commuters spending more than two hours a day travelling
to and from work.4 In this respect, the people of Mexico
stand shoulder to shoulder with the people of Pakistan as
victims of the use of fossil fuel energy.
Health professionals everywhere have a responsibility
to put health at the heart of climate change negotiations.
Firstly, because climate change already has, and will continue to have, a major adverse impact on the health of
human populations.5 Secondly, because reducing greenhouse gas emissions has unrivalled opportunities for
improving public health.6 Indeed, moving to a low carbon
economy could be the next great public health advance.
The hazards to human health from climate change are well
documented. Strong evidence already exists that climate
change will affect rates of malnutrition, diarrhoea, malaria,
deaths as a result of floods, and temperature related deaths
from cardiovascular disease.5
More recently, the health benefits of reducing greenhouse gas emissions have been assessed and quantified.
Meeting greenhouse gas emissions targets in the transport sector will require substantial increases in walking
and cycling, with corresponding reductions in car use.7
The available epidemiological evidence linking physical
activity and health has shown that this would dramatically
reduce rates of chronic disease, with around a 10-20%
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reduction in ischaemic heart disease and stroke, 12%
reduction in breast cancer, 8% reduction in dementia,
and 6% reduction in depression.7 This last estimate considered the effects of physical activity only. It did not take
into account the mental health benefits of urban greening,
reduced community severance, reduced fatness, and less
noise.
The project also considered the health effects of reduc
ing livestock production to limit the cattle related methane emissions and deforestation that are contributing to
global warming.8 A reduction in animal products in the
diet would reduce consumption of saturated animal fats
and result in a large (about 15%) fall in ischaemic heart
disease. Reducing meat consumption might also reduce
rates of cancer of the colon and rectum. Colorectal cancer
is the second most common cancer in men after lung cancer and meat consumption is an established risk factor.
Eating less saturated fat and taking more physical activity
will reduce levels of population fatness. Consuming less
animal products will also reduce food prices because cattle are fed on grain and high meat consumption forces up
world grain prices. Feeding grain to animals is an inefficient use of food energy in a world where millions of
people go hungry.9
A reduction in car use would also affect food prices. In
April 2008, Evo Morales, president of the poor and increasingly hungry Bolivia, pleaded “la vida primero los autos
segundos” (life first, cars second), exhorting the wealthy
world to stop burning food in their cars. He was objecting
to Western governments’ policies on biofuels for transport.
However, car use and food prices were linked long before
the introduction of biofuels. Car use drives up food prices
because oil is a key agricultural input. A reduction in car
use is essential to prevent starvation.

Responding to climate change could be the most important challenge that health professionals face. The Climate
and Health Council was established to enable health
professionals around the world to take personal and collective action against the causes of climate change, and to
insist that global health is central in climate change negotiations.10 It seeks to provide information on all aspects
of health and climate change and suggests a range of
actions that health professionals can take. We invite colleagues everywhere to join us in tackling this major public
health scourge of the 21st century. By signing the Climate
and Health Council pledge (www.climateandhealth.org/
pledge), you will join the thousands of health professionals
already committed to action. Please contact your health
minister to ensure that the links between climate policy
and health policy are known and fully taken into account
at COP16 in Cancún, COP17 in South Africa next year, and
indeed in all climate change negotiations.
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