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all but ignored by the pharma-
ceuticals industry. The science
was difficult and the econom-
icsevenharder.

So it is testament to how much has
changed that today, rare diseases —
defined in Europe as a condition affect-
ing fewer than 1 in 2,000 people — are
among the hottest areas of drug devel-
opment.

A third of all medicines approved by
theUSFoodandDrugAdministration in
the past five years have been for rare
diseases—includingarecord17 in2014.

Peter Saltonstall, president of the US
patient group National Organization for
Rare Disorders (Nord), says all the signs
point to this momentum continuing.
“We’re in a very exciting period of scien-
tificandtechnological innovation.”

This rush of R&D is delivering fresh
growth to the pharmaceuticals industry
— and raising new hope for patients pre-
viouslystrandedonthemarginsofmed-
ical science.

While each is rare in its own right, the
roughly 7,000 diseases that fall under
thecategorycollectivelyrepresenta for-
midable challenge. About 350m people
globally have some kind of rare disorder

—10timesthenumber livingwithHIV.
They range from relatively well-

known ailments such as cystic fibrosis
and multiple myeloma to obscure ultra-
rare conditions, including perinatal
hypophosphatasia and dopamine-
responsive dystonia. Less than 10 per

centhaveaneffectivetreatment.
This high unmet need has combined

withthreebig trends toattractasurgeof
investment inrarediseaseR&D.

First, and most important, are the sci-
entific advances that have sprung from
the decoding of the human genome a

decade ago. This has made it possible to
develop more personalised medicines
targetedatspecificgeneticmutations.

Such an approach has proved espe-
cially fruitful against rare diseases,
because about 80 per cent of them are
genetic in origin. To take one example,

Kalydeco, made by US-based Vertex,
targets various mutant genes associated
withcertaintypesofcystic fibrosis.

“The genomics revolution has
allowed us to understand rare diseases
on a molecular level in a way that was
not possible before,” says Jimmy Lin,
founder of the Rare Genomics Institute,
aUSnon-profit researchnetwork.

These breakthroughs have been
accompanied by a second driving force:
digital technology. The ability to harvest
and analyse large volumes of genomic
data are accelerating the hunt for
genetic markers of disease and, cru-
cially, helping identify people with rare
conditions who might previously have 
goneyearswithoutdiagnosis.

In the UK, for example, the govern-
ment-backed 100,000 Genomes Project
is building a database of DNA codes
from patients with rare diseases and
cancers — and their relatives — to aid
diagnosisandresearch.

Technology is also helping small, far-
flung patient communities support the
push for new treatments. Before the
internet, their best hope of wider atten-
tion was for a doctor to write about their
condition in a medical journal. Today,
social media gives them a platform to 
share information and lobby drug com-
paniesandregulators foraction.

Yet none of these scientific or techno-
logical advances would have turned the
tide without the third trend: a shift in
the pharma business model away from
one-size-fits-all “blockbusters” and
towardshigh-pricednichetreatments.

Continuedonpage2

Genomic advance lifts patients’ hopes
Personalised treatments
are in prospect, as study
ofmutations creates
more targeted therapies,
reportsAndrewWard

Focus: rush of R&D offers encouragement for sufferers previously stranded on margins of medical science—Phanie/Alamy
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For decades, the holy grail for phar-
maceuticals companies was finding
drugs for common conditions, where
the largenumberofpatientsguaranteed
multi-billion-dollar revenues. But a
wave of patent expiries has forced the
industry to look elsewhere for new
drugs.

Regulators have encouraged the shift
by creating incentives for companies to
focus on so-called “orphan diseases”
that lack an effective treatment — a cat-
egorythat includesmostrarediseases.

Fast-track approval processes have
been introduced in the US and Europe
to accelerate the path to market. This
has made rare diseases increasingly
attractive to developers, compared with
the slow and costly large-scale clinical
trials requiredofmainstreamdrugs.

But perhaps the biggest commercial
appeal is the high prices and margins
commandedbyrarediseasetherapies.

Traditional blockbusters involve
heavy expenditure and armies of sales
reps competing against rival products,
while rare disease medicines are typi-
cally the only product for their condi-
tion, and can be sold with minimal over-
heads via a few specialist medics. Com-
panies justify high prices by the small
number of patients from which to
recoup costs — and the big medical ben-
efit theyoftenprovidetopatients.

Alexion, a US-based rare disease spe-
cialist, for example, charges more than
$400,000 per person per year for
Soliris, a medicine for a kidney condi-
tion called atypical haemolytic-uremic
syndrome. This allowed the company to
generate $2.2bn of sales last year from
its sole approved product, serving a
total market of just a few hundred
patients.

Returns such as these are attracting
increasing interest from big pharma
groups. In April, Bristol-Myers Squibb
of the US agreed a partnership worth up
to $1bn with a small Dutch company
called UniQure, whose treatment for
lipoprotein lipase deficiency has been
dubbed the world’s most expensive
therapy,at€780,000apatient.

Companies are confident that sky-

high prices will be tolerable for health
systems,becauseso fewpatientsrequire
treatment. However, as more drugs
arrive, thecollectiveburdenisrising.

They have achieved very high pricing
while they have been a tiny proportion
of the drugs bill, says Glyn Edwards,
chief executive of Summit Therapeu-
tics, a UK company developing a ther-
apy for Duchenne muscular dystrophy.
“But there is doubt about whether these
pricesaresustainable.”

Fraught policy debates are under way
in cash-strapped European health sys-
temsoverhowmuchpublic spendingon
rarediseasescanbe justified.

Prevention and treatment of common
conditions produce a larger collective
benefit to society, but the principles of
universal healthcare demand that peo-
ple with unusual diseases should not be
abandoned.

Patient advocates such as Mr Salton-
stall insist that the benefits of rare dis-
ease drugs will outweigh the costs. He
says they are the leading edge of a wider
shift towards personalised medicine
that will eventually make health sys-
temsmoreefficient.

“In the long run,” he says, “every dis-
easewillberare.”

Continued frompage1

It was after learning that their son
Hawken, now aged 18, had Duchenne
muscular dystrophy, a childhood dis-
ease causing progressive muscle weak-
ness, thatDebraandPaulMillerdecided
to establish CureDuchenne, now a lead-
ingCalifornia-basedadvocacygroup.

But while some families have the nec-
essary skills and financial resources to
do this, forming a support group puts
manyontoasteep learningcurve.

“There’s everything from the mom
and pop who just got the diagnosis, to a
body that’s grown to a point where it’s

funding the research and writing the
guidance for the FDA [the US Food and
Drug Administration],” says Peter Salt-
onstall, president and chief executive of
the US’s National Organization for Rare
Disorders(Nord).

Once established, patient advocacy
groups help families support each other,
and many go on to become powerful
forces, fundingresearchandpushing for
drugapprovals.

For the Millers, a background in the
private sector helped them as they built
up their group. “In our case, it worked in
our favour that we didn’t know much
about non-profits,” says Ms Miller. “We
ended up running [this] like a business
and held ourselves accountable, to show
successagainstourstatedmission.”

But she stresses that, while the
bureaucratic procedures for setting up a
non-profit are relatively simple, there is
muchto learn.“Youfileyourpaperwork
and set up a website and you can be in

business,” she says. “But it’s a far cry
between setting one up and being suc-
cessful inyourmission.”

For families that have decided to set
up an organisation, various forms of
support exist. In the US, Nord acts as an
incubator, offering training, mentoring
and advice on everything from creating

a scientific advisory board and estab-
lishing a fundraising strategy, to build-
ingawebsite. “Nord isamarketplace for
help,”saysMrSaltonstall.

However, Ms Miller argues that the
first task for families is to do some
research to find out whether or not they
should set up an advocacy group. “If you

can find another organisation that has a
common goal, don’t,” she says. “There’s
always a cost involved and the more you
cancombineyourefforts, thebetter.”

Collaboration is a principle also
emphasised by Charles Mohan, chief
executive and executive director of the
US-based United Mitochondrial Disease
Foundation.

“We use three main directives — co-
ordination, communication and collab-
oration,” he says. “We want to co-ordi-
nate all efforts to see who’s doing what
out there.”

One of the most difficult things for
groups is approaching government. For
this reason, Nord also works with its
members to help them, for example, by
providing analyses of legislative and
regulatoryactivity.

Another challenge facing those
engaged in rare disease lobbying is mak-
ing their voices heard. “When people go
to talk to legislators, they fail to realise

they’re not the only ones,” says Mr
Mohan, who is also co-chair of the Coali-
tion of Patient Advocacy Groups, part of
the Rare Diseases Clinical Research Net-
work. “They may be one of a hundred
people thatofficesees inaday.”

This, he says, means identifying the
best channels to go through and convey-
ing the information in a compelling way,
withmessages thatare freshandreports
highlighting the latest research. It also
demands staying power. “You need to
keepcomingback,”saysMrMohan.

As better genomics uncover further
diseases that are gene-specific, the
number of patient advocacy groups is
growingrapidly.

Mr Saltonstall cites the case of Duch-
enne muscular dystrophy: “There are
about 40 groups out there, with every
one working on a gene and focusing on
the segment of their disease. We are
goingtoseemoreandmoreof that.”

This trend increases competition for

“airtime” with politicians, he notes,
which is another reason groups must
become more collaborative. “We’re try-
ing to help patient groups understand
thatasinglevoicehasmorepower.”

Significant, too, is the role that groups
can play in generating funding for R&D,
particularly for small biotech compa-
nies thatneedtotakethenextstep.

For example, CureDuchenne sup-
ports research through its company
CureDuchenne Ventures. This month,
the company invested $1m in Califor-
nia-based Myotherix, a US biotech com-
pany, to support the pre-clinical studies
needed to develop new therapeutics for
treating Duchenne and other muscular
dystrophies.

“Patient advocacy groups are a neces-
sary catalyst for further research — and
it’s fuelled by their passion,” says Mr
Mohan. “That passion is what will get
them the financial resources they need,
tosupport theresearch.”

O rphan drugs might target
small groups of patients,
but they are increasingly
bigbusiness.

Pharmaceutical compa-
nies, from tiny biotech start-ups to
Shire, the London-listed group with a
market capitalisation of more than
£30bn, are focusing on drugs for orphan
diseases, lured by regulatory incentives
and a low-volume, high-margin busi-
nessmodel.

Ever since the introduction of the US
Orphan Drug Act 32 years ago, develop-
ing medicines for rare disease has
become the so-called “Goldilocks
option”forsomepharmacompanies.

Groups selling orphan drugs are
granted seven years of market exclusiv-
ity (against five years for most medi-
cines), along with generous tax credits.
Because they target diseases that do not
already have treatments, they also tend
to benefit from other regulatory initia-
tives designed to get drugs to market
morequickly.

Onceapproved, thedrugsoftenhavea
ready-made audience: many patients
with rare diseases are well organised in
advocacy groups, have been waiting for
years for a treatment, and are primed to
request the medicine from their doctors
once it isavailable.

Global sales of orphan drugs are
expected to jump as more companies
enter this field, risingby11percenteach
year to reach $176bn in 2020, according
toEvaluatePharma, theresearchgroup.

Investors have taken notice. In
the past year, the value of US biotech
companies focused on rare diseases has
risen by about 56 per cent, according to
the Orphan Disease Index, assembled
by JMP Securities, a San Francisco
investmentbank.

That performance was even better
than the broader Nasdaq biotech index,
which is up by roughly 37 per cent over
the same period, and smashed the S&P
500index,whichis5percenthigher.

Venture capitalists who invest in

early-stage companies have also
increased their bets in the US. In
2012-14, these early-stage companies
raised more than $500m each year,
compared with 2008 when they pulled
in less than$200m.

Orphan medicines account for about
one in three drug approvals in the US
but no one in the industry expects the
proliferation of medicines to end in the
near future, according to Christopher
Milne, an orphan drug specialist at the
Tufts Center for the Study of Drug
Development. “There is a lot of low-
hanging fruit,” says Mr Milne. “With
7,000 rare diseases, there is plenty of
potential, because just 10 per cent of
thosehavetreatments.”

The opportunity has prompted Shire
to try to build an orphan drugs power-
house as it seeks to reduce its overall
reliance on Vyvanse, its blockbuster
treatment for attention deficit hyperac-
tivitydisorder.

To that end, it recently bought NPS, a
US-based rare disease specialist, for
$5.2bn and is in the throes of a $30bn

hostile takeover attempt of Baxalta,
anotherUSgroup,whichfocusesonrare
blooddisorders.

Rare diseases is one of the few areas in
pharmaceuticals where it is not essen-
tial to be big. Many successful smaller

biotechs will have to decide whether
they can go it alone. Those lucky enough
to win approval can struggle to build a
global sales force and manufacturing
capabilities, forcing them to turn to big
pharma.

To get their medicine to market, they
often have to sell the company out-
right to a larger group or strike a sales
and distribution partnership in
exchange for a large share of revenues
and profits.

Companies focused on orphan drugs,
however, are less likely to be forced into
the same choice: because the patient
populationsaresosmall, theycanafford
tomakeandsell thedrugthemselves.

Alexion, founded in 1992, is a case in
point. By switching its focus to rare
diseases 10 years ago, it has been able to
build its business without selling itself
to, or joining forces with, a larger rival.

Its only approved product in the US is
Soliris, a treatment for paroxysmal noc-
turnal haemoglobinuria, an ultra-rare
anddeadlyblooddisorder.

The drug is also used to treat atypical
haemolytic uremic syndrome, which
causes blood clots in small blood vessels
throughoutthebody.

Alexion’s market capitalisation is
almost $43bn. Despite booking sales of
$2.2bn in 2014, it employs just 2,800
people, equating to revenue of almost
$790,000 per employee, one of the high-
estratios inthe industry.

But companies such as Alexion can
experience growing pains, too. Once
they have developed a successful
orphandrugandsold it towhat isalways
a small patient population, it can often
behardtocreategrowth.

Alexion tackled that problem this
year by buying Synageva, another rare
diseases group, for $8.4bn, a 139 per
cent premium on its market value
before the deal was announced. It was
among the biggest premiums ever paid
foracompany,accordingtoDealogic.

In a recent note, Geoff Porges, an
analyst at Bernstein, explained that
Alexion had to pay such a high price
because companies developing orphan
drugs are, by their very nature, quite
rare.

“Synageva was one of a handful of
rare disease companies with real scale,”
saidMrPorges.

“We believe the other biotechs
focused on rare diseases that Alexion
reviewed were relatively few in number
andhadidiosyncraticdrawbacks.”

Either the companies had proven
assets, in which case they commanded
very high valuations, or they were early-
stage biotechs with risky, experimental
drugs,MrPorgesadded.

Clinical trials are the most expensive
part of drug development: a big late-
stage study can cost hundreds of mil-
lionsofdollarsandtakemanyyears.

It is easy to see the appeal, therefore,
of rare disease trials involving a few
dozen people, compared with the hun-
dreds or sometimes thousands required
to prove the safety and efficacy of more
mainstreamtherapies.

However, using a small number of
patients also brings challenges. It can be
difficult to find enough of them to pro-
duce statistically significant data, par-
ticularly when drugs are targeted at a
subsetofa tinypopulation.

Take, for example, Kalydeco — a
much-heralded breakthrough against
cystic fibrosis from Vertex of the US. It
works only for those with a particular

genetic mutation, which accounts for
just 4 per cent of the 30,000 people in
the US with the disease. Other condi-
tionsareevenrarer.

If it can be hard to find patients, find-
ing expert doctors to oversee trials can
be harder still. While there is rarely a
shortage of specialists for cancer or
heart disease trials, with rare conditions
theremaybeonlyahandfulofexperts.

“Finding the lead investigator — the
top world expert — is critical as around
them will be a network of doctors and
patients,” says Neil Clark, chief financial
officerofErgomed,aUK-basedcompany
whichmanagestrialsfordruggroups.

Companies will often carry out trials
for more common conditions in regions
such as eastern Europe to limit costs,
but there is rarely the luxury of such a
choicewithrarediseases.

“You have to go where the patients
and the experts are,” says Mr Clark.
That usually means the US and larger
westernEuropeancountries.

Patients often have to be transported
long distances — sometimes across bor-
ders — to attend research centres.
Although absolute costs are lower, the
cost per patient of clinical development

is 25 times higher than for more com-
monconditions,accordingtoHartmann
Wellhoefer, head of medical affairs for
rare diseases at Dublin-based Shire. “A
lot of support is needed for each investi-
gatorandpatient.”

Phil Vickers, Shire’s head of R&D, says
there is room for greater co-operation
betweenUSandEuropeanregulators.

For example, the term “orphan dis-
ease” — used to describe rare and
untreatable conditions — is defined dif-
ferently on either side of the Atlantic. 
And the US Food and Drug Administra-
tion and the European Medicines
Agency sometimes have different
requirements forclinical trials.

“Then you need two sets of patients
and it becomes even more difficult,”
saysMrVickers.

Measuring the benefit of a drug can be
fiendishly tricky when the disease is not
fully understood and there has been no
prior treatment, he adds. “Usually,
there is no standard of care. That is very
different from diseases where the path-
wayiswell trodden.”

The first step is often what research-
ers call a “natural history study” of
patients to gain a better understanding

of how a disease manifests itself and
progresses. This can help establish what
biomarkers (indicators of disease)
should be measured in trials, and what
the “clinical end point” should be that
determinessuccessor failure.

Drug companies routinely work
closely with patient groups, expert doc-
torsandregulatorswhiledesigningtheir
trials to make sure the right medical
questionsareasked.

There is also likely to be early consul-
tation with health economists and “pay-
ers” — the health
services and insur-
ers who buy drugs —
to agree what evi-
dence is needed to
confirm value for
money.

“It’s not just what
value we can bring to
the patients, but
what value we can
bring to society,” Mr
Vickerssays.

“If we can get patients out of intensive
care earlier or reduce hospitalisation in
the long run, what savings does that
bringtopayers?”

Such questions are becoming more
pressing amid political scrutiny of the
exceptionally high price of rare disease
drugs, which can cost several hundred
thousanddollarsperpatientperyear.

These challenges — low numbers,
uncharted science and high costs — are
encouraging drug companies, regulators
andpayers toexperimentwithnewways
ofevaluation.

Increasingly, conditional approv-
als are being granted after success-

ful early-stage trials with
the proviso that fur-
ther data be col-
lected to demon-
strate “real-world”
efficacy.

“We are creating
new pathways,”
says Mr Vickers.
“That’s what makes
[working in] rare
diseases so exciting,
but also challeng-

ing.”
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Incentive: groups selling orphan drugs are granted seven years of market exclusivity and generous tax credits—Bruce Ando
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When praise is apportioned for break-
throughs against rare diseases, the
heroes are usually scientists, patient
activists and medics. Yet there is
another group, often maligned as a hin-
drance to innovation, that increasingly
deservessomeof thecredit: regulators.

The surging number of treatments for
rare diseases owes much to efforts by
bodies such as the US Food and Drug
Administration and the European Med-
icines Agency, to incentivise investment
and to speed the journey to market
whendrugsare found.

Both the FDA and the EMA have
orphan designations for therapies that
target diseases which are either rare or
for which there is no effective treat-
ment. Drugs meeting these criteria are
eligible for benefits including research
grants, tax credits and up to 10 years of
market exclusivity, during which regu-
lators agree not to approve rival prod-
ucts.Similarmeasuresexist in Japan.

Adam Dion, analyst at research com-
pany GlobalData, says faster access to
market and relatively low development
costs have caused an “infatuation with
orphandrugs”across the industry.

Many orphan medicines are eligible
for fast-track regulatory review because
of unmet medical need. When there are
existing treatments for a disease, drug
companies have to clear a high bar to
show that the benefits of a new product
outweighanysideeffects.

The bar is lower when there is no
existing treatment because any benefit
is an improvement and patients are
likelytotoleratehigherrisk.

“Where there is no existing therapy,
you can get to patients very quickly,”
says Phil Vickers, head of research and
development for Shire, the Dublin-
based rare disease specialist. “We are
not saying we want to cut corners, but
theriskratio isdifferent.”

For drugs treating rare paediatric dis-
eases, thereare furthersweeteners after
approval. The FDA rewards companies
with a “priority review voucher” that
entitles the holder to an accelerated
review of a subsequent product — not
necessarily for a rare disease. In other
words, even before a company reaps the
benefits of its new drug, it has a head
startonitsnextone.

Companies can monetise vouchers by
selling them on in a buoyant secondary
market; in August AbbVie, a US pharma
group,paid$350mfor therights toapri-
ority review granted to United Thera-
peutics,asmallerUScompany.

Further bonuses could be on the way
if legislation called 21st Century Cures,
passed by the House of Representatives
in July, is embraced by the Senate and
becomes law. The bill, aimed at promot-
ing medical innovation, includes the
promise of six months’ extra market
exclusivity for existing drugs that are
repurposedtotreatrareconditions.

To critics, all this smacks of giveaways
by politicians to their deep-pocketed
friends inpharmaceuticals.

“Many of the short-cuts being put for-
ward are solutions to problems that

don’t exist,” says Jerry Avorn, professor
atHarvardMedicalSchool,whosaysthe
pharma lobby is undercutting the FDA’s
roleasguardianofpatientsafety.

Industry executives insist safety is not
being compromised, and say that the
difficulties involved in rare disease drug
developmentmerit special treatment.

“We are often dealing with conditions
that have not been investigated in
a systematic way,” says Geoff
McDonough, chief executive of Sobi, the
Swedishrarediseasespecialist.

Hard as the process may be, the grow-
ing number of companies chasing rare
disease drugs suggests that the potential
rewards outweigh the risks — just as the
policymakers intended.

Incentives can help
speed drug delivery
Policy initiatives

Priority review vouchers
and other ‘sweeteners’ have
been attacked by some as
giveaways, says AndrewWard

There are few better examples of
European co-operation than the EU
regulation on “orphan drugs”, adopted
15 years ago.

Tangible benefits have been
delivered to patients and international
investment has come to uncharted
scientific and medical areas. This has
triggered innovation in life sciences
and the creation of high-skill jobs,
while addressing public health needs.

But more European collaboration is
needed to build on this momentum
and to improve access to therapies for
patients. The EU has about 150 rare
disease therapies with marketing
authorisation, and some 1,500 in
development for diseases without
effective treatment.

The International Rare Diseases
Research Consortium, launched in
2011, set the objective of delivering 200
rare disease therapies by 2020. This
will be met by 2016.

Nevertheless, scientific advances are
not being translated into therapies
quickly enough. A third of patients
have no access to the necessary orphan
medicine; another third have access
only after waiting years, as medicines
are introduced first in main markets
and later in others. More recently,
some important medicines are not
being made available because of cost.

The increasing number of rare
disease therapies adds to pressures on
national budgets. We need to find ways
of reconciling wider access to orphan
medicines with the need to make
health systems sustainable.

These challenges are similar for all
therapies intended for relatively small
populations: paediatric medicines;
gene and cell therapies; and genetically
targeted precision medicines.

All stakeholders — from regulators
and health authorities to the
pharmaceutical industry, patients and
medics — must think radically about
how to get these treatments to patients
faster and more affordably.

If a medicine is approved but does
not reach those who need it, it fails
in its objective. New R&D and business
models are needed to close the gap
between innovation and access.
Our common objective should be
more, better, faster and cheaper
treatments.

Currently, marketing authorisation
and reimbursement for new drugs
comes at the end of clinical trials; this
can take eight years, and kills many
developments. For those that make it
to market, there is little collection of
further data showing the impact on
patients. A new R&D model must
include more flexible clinical trials and
more innovative statistical methods.

That is to say, the production of
reliable data on new medicines should
no longer be primarily for the purpose
of marketing authorisation, gathered
mostly if not exclusively before
approval. Data should be treated as a
continuum and gathered throughout a

medicine’s life cycle: before and after
approval; during R&D and patients’
real-life use of the medicine.

A rare and complex disease varies a
lot from one patient to another. A more
systematic and deeper collection of
data among the wider population of
that disease enables us to identify the
many variations in a medicine’s effect
on patients. This reduces uncertainty
and helps us give the right dose at the
right time for the right patient.

For severe or life-threatening
diseases with no satisfactory existing
treatment, conditional approvals of

promising medicines should be given
to save people’s lives. Earlier approvals
enable earlier capture of evidence.

Greater uncertainty over safety and
efficacy require the participation of
patients in assessing the benefits and
risks of new medicines. Only patients —
as experts about their own diseases —
can legitimately determine how much
risk or harm they are willing to accept.

This adaptive R&D model makes it
possible to recruit fewer patients for
trials, shortens development from five
to 12 years to five to seven years and
reduces the riskiness and scale of
investment.

Earlier approval requires dialogue
and collaboration between regulators,
pharmaceutical companies, health
technology assessment bodies, payers,
experts and patients.

EU states’ decision-making should be
based first on therapeutic value, and
second on value for money. For rare
diseases, this is only possible through
collaboration that would engage all
those involved along the life cycle of
medicines. Patients are calling for a
smarter Europe; we urgently need a
seamless approach that can bridge the
gap between EU regulation and local
pricing and reimbursement.

Today, European approval of an
orphan medicine is made at EU level,
but decisions on whether medicines
should be paid for are made nationally.
These assessments, disconnected
from each other, do not produce a
rational outcome. A huge lack of time,
money and consistency can be
overcome with a more collaborative
approach.

Decisions on reimbursement of a
medicine should remain with national
authorities — but there should be pan-
European co-operation.

Earlier dialogue would reduce risks
and optimise benefits. And such an
approach would get urgently needed
drugs to patients faster — in a more
attractive investor environment.

Yann Le Cam is head of EURORDIS, the
European Organisation for Rare Diseases

Patients need faster, cheaper treatment
COLUMN

Yann
Le Cam

‘If a medicine is
approved but does
not reach those
who need it, it fails
in its objective’
Yann Le Cam

N othing strikes fear into
pharmaceutical executives
somuchaspricing.

Those who pay for
healthcare — whether the

insurance companies in the US or the
public health systems in other countries
— have warned they cannot cope with
rampant drug price inflation at a time
whensociety isageing.

Yet there is one area that has proven
relatively sheltered from pricing pres-
sure:orphandrugs forrarediseases.

This is all the more surprising, given
that these drugs normally command
veryhighprices.

Soliris, a drug made by Alexion Phar-
maceuticals to treat two rare diseases,
costs between $400,000 and $560,000
perpatientperyear, for instance.

An Alexion representative says it has
experienced little difficulty getting the
drug on to US “formularies” — the lists
of approved drugs compiled by the
pharmacy benefit managers (PBMs)
whobuymedications.

The rationale for charging such high
prices is thatorphandrugs,bytheirvery
nature, will only ever be prescribed to a
smallnumberofpatients.

If a pharmaceutical company is to
recoup the investment it takes to
develop a new medicine and have it

approved, it must charge more per head
fororphandrugsthantraditionalones.

In a recent report, Express Scripts
(the largest of the PBMs) used this argu-
ment to justify its decision to take on
another company, Gilead, which
charges $1,000 a pill for a drug that
treatshepatitisC,acommonillness.

“Orphan drugs are among the most
expensive medications in the US, often
costing tens of thousands of dollars per
prescription,” the report said. “[They]
treat extremely rare conditions . . . typ-
ically only several thousand patients or
fewer. The high price tag is necessary —
and justified — to fund manufacturer
researchanddevelopmentcosts.”

However, orphan drugs are not
entirely immune from pricing pressure.
In an article published in the Journal of
the American Medical Association last
year, researchers found that many
insurers were demanding that doctors
get explicit permission before prescrib-
ing orphan drugs, or requiring that
patients undergo a clinical diagnostic
test to ensure they have the relevant
condition.

Analysts at Wells Fargo bank think
PBMs will continue to support the mak-
ers of orphan drugs, because, while they
cost more per head, these companies
tend to evaluate medicines on the

“pooled”pricerather thananindividual
basis.

They also reckon that PBMs do not
want to contend with the negative pub-
licity of denying someone with a rare,
quite often deadly condition a poten-
tially life-saving drug. “The political
risks of denying reimbursement or cov-
erage may outweigh any potential cost-
savings,” the Wells Fargo analysts wrote
inarecentnote for investors.

Some policymakers know those risks
all too well. Two years ago, the Belgian
healthministry founditselfat thecentre
of a row over its refusal to pay for Soliris
for a seven-year-old boy suffering from
a rare kidney disease. It eventually
agreed to foot the bill after negotiating a
discount from Alexion. The case sug-
gests that, while Alexion might be able
to set high prices in its domestic market,
it could face pressure from health sys-
temsinothercountries.

This year, Belgium formed a partner-
ship with the Netherlands to purchase
orphan drugs jointly in an attempt to
extractdiscounts frommanufacturers.

Canada,too,exertedpressureinFebru-
ary when one of its regulators launched a
hearing to review what it described as
“excessive”pricingforSoliris.

With orphan drugs accounting for
roughly a third of all new medicine

approvals in the US, says Christopher
Milne, an orphan drug specialist at the
Tufts Center for the Study of Drug
Development, it is an open question as
to how long rare disease drugmakers
would be able to withstand pricing pres-
sure in the world’s largest and most
lucrativehealthcaremarket.

But currently there is little sign of a
crackdown. If anything, politicians are
heading intheoppositedirection.

US policymakers are trying to insti-
tute a change in the law that could prove
lucrative for orphan drugmakers. The
so-called 21st Century Cures bill is seek-
ing to give a six-month extension of
marketing exclusivity to existing drugs
thatarerepurposedforrarediseases.

The Congressional Budget Office
reckons the legislation would cost the
federal government at least $869m by
2025, and possibly more if it delays the
introduction of generic “copycat” drugs
seeking to treat the illnesses for which
thedrugwasoriginally intended.

Others in the pharma industry warn
of unintended consequences. They say
that by offering drugmakers such lucra-
tive incentives for orphan indications,
they could discourage them from devel-
oping treatments for more common
diseases, and thus stop them saving
more lives.

High prices
force payers to
find ways to
cut their bills

Incentives Health providers are joining forces in
an attempt to negotiate discounts, saysDavid Crow Scrutiny: insurers keep close watch on prescription of orphan drugs —Dreamstime

‘We are not sayingwewant
to cut corners, but the risk
ratio is different’



4 ★ FINANCIAL TIMES Monday 28 September 2015

FT Health Combating Rare Diseases

Before the advent of genomic sequenc-
ing, those with rare diseases often felt,
as one family put it, they were “wander-
ingaimlessly inanewcity inafog”.

After sequencing, the family —
quoted in a report by the Rare Genomics
Institute — felt they had “a map and
lights”. But while genomics offer new
possibilities, data sharing and social
media also play a critical role in spread-
ingtheknowledge.

Because about 80 per cent of rare dis-
eases have identifiable genetic origins,
the sequencing of the human genome
createdopportunities fordiagnosis.

“Diseases that are genetic are being
discovered at a pace that’s astonishing,”
says Jimmy Lin, head of the Maryland-
based Rare Genomics Institute. Add in
rapidly dropping sequencing prices and
what took two years to do five years ago,
nowtakesafewdays.

While full sequencing is not always
affordable, exome sequencing, which
searchesprotein-codinggenes formuta-
tions, is being taken up more frequently.
Compared with dozens of tests of single
genes, exome sequencing is far cheaper
—andoftendeliversbetterresults.

“It’s definitely cheaper,” says Andrea
Epstein of the patient advocacy group 
Global Genes. “It’s at least half what an
insurer would be paying [for diagnostics
thatdonotusesequencing],”shesays.

“And it would in many cases get infor-
mation that could lead to better oppor-
tunities for treatment.”

Of course, while prices are coming
down, exome sequencing is unafforda-
ble for some, and insurance companies
donotalwayscoverthecost.Thismeans
that educating insurers on the value of
genetic testing will be an important step
in increasing itsadoption.

Nevertheless, despite the advantages,
the testing does not necessarily lead to
concrete answers. Depending on the
position of the mutation along a gene,
some people will get the disease while
otherswillnot, saysDrLin.

“If you match an existing gene that is
known to cause a specific disease, you
can’t be 100 per cent sure that the muta-
tion of that gene in that position neces-
sarilycauses thedisease,”heexplains.

Andwhenitcomestodiscoveringnew
diseases, the uncertainty is greater. If a
mutation is found in both parents and
child, it may be the likely culprit. “But
because these diseases are rare, without
finding other families or doing further
studies, theseareguesses,”saysDrLin.

For this reason, the sharing of
genomic and clinical data is seen as an
increasingly important part of diagnos-
ing rare diseases. “There’s lots of
momentum behind data-sharing
between clinical institutions, physicians
and patients,” says Ms Epstein. “If two
people in the world have the same rare
variant, those two doctors can share
informationonthesymptoms.”

One organisation that promotes data-
sharing is the Global Alliance for
Genomics and Health. With 300 part-
ners, its goal is the “responsible, volun-
taryandsecure”sharingofdata.

Meanwhile, GenomeConnect has cre-
ated a registry where patients can share
information securely. Other collabora-

tive efforts include the International
Rare Diseases Research Consortium,
whichbringsorganisationstogether.

Technology will be a critical tool in all
this. “It will become increasingly useful
to enable people to find similar
patients,” says Maureen McArthur Hart
ofGlobalGenes.

She cites the case of children with
NGLY1, which causes developmental
delays. “Through social media, their
physicians and families realised they
had the same syndrome as others and
subsequently found other children
aroundtheworldwhohave it.”

However, since many of these initia-
tives are designed for clinical data, US
non-profit Syndromes Without A Name
(Swan) is developing a resource where
people can describe the signs and symp-
tomsofa familymember.

Those that have undergone exome
sequencing can add that to the pool of
information.

“Families have a lot of knowledge, but
sometimes they don’t know what to do
with it,” saysAmyClugston,presidentof
Swan. “We use families as a resource
andapartner inthis.”

Sharing data
and exome
sequencing
offer progress

Diagnostics

Analysing the genes that
code proteins is cheaper and
faster than conventional
tests — and can yield better
results, says Sarah Murray

When the first treatment for a rare
genetic disorder called Morquio syn-
drome was approved by EU regulators
last year, medics hailed it as a triumph
for UK research as well as for the 88 peo-
ple — mostly children — living with the
disease inEngland.

Many of them had taken part in trials
of the medicine, called Vimizim, at the
Royal Manchester Children’s Hospital —
theonlycentre intheworldtohavebeen
involved in every stage of clinical
researchintotheproduct.

It was, said Professor Sally Davies, UK
Chief Medical Officer, “an excellent
example” of how the NHS provided “the
best possible environment for health
research”.

Yet, almost 17 months after market-
ing authorisation was granted, Vimizim

is still not funded by the health service
thathelpedprove itsefficacy.

The case of Vimizim, also known as
elosulfase alfa, is a stark demonstration
of the complex ethical and economic
dilemmas surrounding adoption of
expensiverarediseasedrugs.

These tensions are especially acute in
the UK as the country battles to contain
the rising cost of its cherished but creak-
ing public health service in an era of fis-
calausterityandanageingpopulation.

Morquio involves the build-up of
large sugar molecules that the body can-
not break down, causing damage to tis-
sueandorgans.

This leads to a range of symptoms
affecting the heart, lungs, spine, breath-
ing, sight, hearing, mobility and growth.
Average life expectancy of people with
thedisease isabout30.

Until recentlytherewasnotreatment,
but that changed last year when
Vimizim, made by US-based BioMarin,
was approved by regulators on both
sides of the Atlantic. Results from clini-
cal trials found that, after 24 weeks of
treatment, patients could walk an aver-
age 22.5 metres further in six minutes

than those taking a placebo. Dr Simon
Jones, the paediatrician who led the
Manchesterstudy,describedthedrugas
“an exciting development” that offered
“the potential to slow the progression of
thisdevastatingdisorder”.

For NHS authorities, however, the
benefits must be weighed against its
price.

Like many rare disease therapies,
Vimizim is very expensive at £395,000

per person per year, because its devel-
opment costs must be recouped from a
relativelysmallnumberofpatients.

BioMarin supplies the drug free to
those who took part in its trials while it
awaits a decision, but long-term availa-
bility will rely on a green light from the
National Institute for Health and Care
Excellence (Nice), the agency that

assesses value for money in the NHS.
In a provisional ruling in June, Nice

said it was “minded not to recommend”
Vimizim because it felt BioMarin had
“overestimated the clinical benefits” in
the economic model used to justify its
price. However, this month, after fur-
ther discussions — including the offer of
a confidential discount from the com-
pany — Nice changed its mind and
issued a provisional recommendation
for its adoption by the NHS. A further
consultation is under way before a final
decision inJanuary.

The case is being closely watched
because Vimizim is among the first
drugs evaluated by Nice under a new
process for assessing “highly specialised
technologies” which are too costly to
win approval through the agency’s usual
value-for-moneycriteria.

For people suffering Morquio and
their families, the protracted argument
over health economics has been deeply
frustrating. While they wait for Nice to
decide, Vimizim is already being funded
inmorethan20Europeancountries.

Christine Lavery, chief executive of
theSociety forMucopolysaccharideDis-

eases, whose son died from a related
condition, said families had been “emo-
tionally drained” by the delays. Among
them are Vikki and Dean Brown from
south London. They describe their six-
year-old son Harvey as “a bubbly, fun-
loving little boy” but he is unable to run
around or play football with his friends,
and frequently wakes at night crying
with pain from Morquio. “We are losing
faith in our country and health system,
knowing that if our son was born in
France, Germany or many other coun-
tries, thetreatmentwouldbefunded.”

In a parliamentary debate on the
Vimizim case this year, George Free-
man, UK life science minister, warned
that tough decisions were unavoidable
as medical advances brought more spe-
cialist treatments for genetic disorders.
Services for rare conditions already
account for 14 per cent of annual NHS
spendingat£14bn,hesaid.

“The painful truth is that, with finite
resources, when we make a decision in
one case to accept a drug, we will make a
decision elsewhere to reject, and we
haveadutytoall toensurethatwemake
thosedecisions fairly.”

Limited cash confronts regulators with difficult choices
Ethics

With families desperate for
the green light on drugs,
tough decisions can cause
pain, writes Andrew Ward

Tensions are acute in the
UK, given the rising costs in
its cherished but creaking
public health service

Hawa Dramé understands rare diseases
in the developing world like few others.
A geneticist by training who lost two of
her children to orphan ailments, she
worked for patients groups in Europe
before returning to Africa to create
foundations called Fitima in her native
GuineaandinBurkinaFaso.

“In Europe, the problem of rare dis-
eases is difficult. But in our countries it
is a desert,” she says. “There is no social
security, few specialist doctors and few
who are interested. We have a problem
of human resources: there is no training
inwestAfrica forparamedical skills.”

With the costs of orphan treatments
so high, and no medicines at all for
many conditions, her organisation has
focused instead on supporting patients
and families. “The minimum we can do

is tostoporattenuatetheseconditions.”
Shesaysthatwhere familiesoncesim-

ply gave up on children with such condi-
tions as the result of fate, she works to
educate people on local radio and televi-
sion and to make society appreciate that
patients’ lives can be improved. She has
also created a special school, and offers
support and counselling: “We are show-
ingthatahandicapisnota fatality.”

Carlo Incerti, senior vice-president of
Genzyme, one of the leading producers
of orphan drugs, is also cautious about
fixating on costs and supplies as a
barrier.

“Donating drugs is not enough,” he
says. “You need diagnosis, knowledge
and follow-up. You have to be in the
country,not justparachuting indrugs.”

He estimates that his company has
provided humanitarian treatment to
more than 1,700 patients in some 55
countries — often alongside the charity
Project Hope providing logistical sup-
port. That includes work in Afghani-
stan, Pakistan and Palestine, where staff
from the company’s Israel office volun-
teer to provide treatments free to chil-
dren — even during periods of conflict.

“I have never seen a patient left
untreated because there is no immedi-
ate possibility of reimbursement,” Dr
Incerti says. Nonetheless, his company
seeks in the medium term to find ways
to make authorities contribute finan-
cially. “Treating one or two patients in a
country is not profitable, but it makes
governments recognise the disease and
start tomakecontributions.”

However, he points out that there are
many practical barriers to delivering
medicines in low-income countries —
not least obtaining import licences,
which can hold up life-saving treat-
ments formonths.

Similar frustrations have been faced
by Tim Eden, medical adviser to World
Child Cancer, which supports treatment
of acute lymphoblastic leukaemia
(ALL), among other conditions, in low-
incomecountries.

He has been frustrated that while
newer forms of asparaginase, the piv-
otal treatment, are very expensive, low-
er-cost generic alternatives have seen
concernsraisedoverquality.

Mr Eden has struggled to identify the
source of drugs acquired by local clinics.

“It isanightmare,”hesays,ashecalls for
consistent global standards with scru-
tiny by the World Health Organisation
toensureminimumrequirements.

For John Forman, former director of
the New Zealand Organisation for Rare
Disorders, the incidence of people fail-
ing toget treatmentbecauseof their ina-
bility topayremainsenormous.

“In developed health systems,
usually about 95 per cent of patients
needing orphan drugs will receive treat-
ment, whereas in the developing world,

probably 95 per cent or more aren’t
treated,”hesays.

Yet such issues of cost and access are
notexclusivetodevelopingcountries.

Yann Le Cam, head of Eurordis, the
European patients’ group for rare dis-
eases, says: “It’s more and more difficult
to speak about high- and low-income
countries, but rather about high- and
low-income people. There are plenty
withoutaccess intheUSandtheEU.”

He calls for mutual recognition by
authorities, with a shift to international
regulation and price negotiation (see
page3). “Weneedtocreateaglobalmar-
ketandstillmakeorphandrugsafforda-
bleandsustainable.”

In the meantime, Mr Le Cam
expresses some satisfaction with gov-
ernment progress in regions including
eastern Europe and Latin America.
They have established regulations and
reimbursement for orphan treatments,
amid fresh efforts by patient groups to
combineforces.

“Thereare200mpeoplewithraredis-
eases around the world,” he says. “We
are going to need more international
co-operation.”

Charities urge low-income nations to recognise need
Aid

Companies and individuals
work to educate parents and
governments and alleviate
suffering, writes Andrew Jack

Treatment: ALL is among conditions
that hit some developing countries

T he era of clinical gene ther-
apy began 25 years ago this
month. A four-year-old
American, whose immune
defences were destroyed by

a rare genetic defect, received a transfu-
sion of her own blood cells to which
healthy copies of the faulty gene had
been added. She went on to attend
schoolandnowleadsanormal life.

Dozens more clinical trials soon got
under way, amid great hope and hype,
and analysts forecast sales of genetic
drugs worth more than $1bn by 2000,
andtensofbillionsofdollarsby2010.

Fast forward to now. The market
value is negligible and the US Food and
Drug Administration has not approved
asinglegenetherapyproduct.

Only three are available anywhere in
the world: two in Asia for rare cancers
and one, Glybera, approved by the
European Medicines Agency for an
ultra-rare blood disease. UniQure, a
Dutch biotech company, is expected to
start selling Glybera this year as the
world’s most expensive medicine, at a
priceabove$1mperpatient.

Compared with expectations in 1990,
gene therapy has so far been a dismal
disappointment. It turned out, for
example, to be far harder than expected
to find good vectors to carry replace-
ment genes safely and efficiently to the

tissues where they are needed. Develop-
ment was set back for several years after
the death in 1999 of Jesse Gelsinger, a
teenagepatient inagenetherapytrial.

But now a feeling of optimism is
apparent in the field, as more appropri-
ate vectors are developed and a wave of
clinical trialsdeliverspromisingresults.

At the same time, more funds are
being made available for gene therapy
by pharmaceutical companies, large
and small, as well as by public bodies 
andmedicalcharities.

There have been several encouraging
developments this year. Bristol-Myers
Squibb, the US pharma giant, concluded
a complex collaborative deal with
UniQure, which will see BMS putting
several hundred million dollars into the
Dutch company. UniQure has an
impressive portfolio of gene therapy
products in development besides Gly-
bera. These include treatments for
forms of haemophilia, porphyria, Par-
kinson’sdiseaseandheart failure.

The UK’s GSK submitted an applica-
tion to the European Medicines Agency
for what is likely to be the second gene
therapy product to go on sale in the
west. GSK2696273, developed with
Ospedale San Raffaele in Italy targets a
failure of the immune defences called
ADA-SCID, which affects 14 children a
year in Europe.

Patrick Vallance, GSK head of phar-
maceutical R&D, says: “We believe this
marks a significant milestone, showing
the potential of gene therapy as an
important . . . modality for tackling the
underlyingcauseofseriousdiseases.”

GSK has gene therapies in trial for two
other rare diseases in collaboration with
San Raffaele: metachromatic leukodys-
trophy (a toxic build-up of lipids in the
white matter of the central nervous sys-
tem) and Wiskott-Aldrich syndrome (a
complex condition affecting the blood
andimmunesystem).

Other companies actively involved in
gene therapy R&D include Oxford Bio-
Medica, Bluebird Bio, Taxus Cardium,
Juventas Therapeutics, Mesoblast and
SangamoBioSciences.

SanjeevKumar,analystatconsultancy
Frost&Sullivan,saysabouttwo-thirdsof
the trials in progress target cancer.
Single-gene defects such as haemophilia,
thalassaemia and cystic fibrosis are the
next largest category. Others are treating
cardiovascular disease, and central
nervoussystemandeyedisorders.

A good example of the long-term
nature of this research is the effort to
find a treatment for cystic fibrosis
(CF). As soon as scientists discovered
in 1989 that mutations in a gene
called CFTR were responsible for CF,
they began planning ways to intro-

duce healthy CFTRintopatients’ lungs.
As with other gene therapy projects, it

turned out to be harder than expected.
The UK Cystic Fibrosis Gene Therapy
Consortium was formed in 2001; after
much experimentation, it designed a
clinical trial with £3m funding from the
Medical Research Council and National
Institute forHealthResearch.

The first positive results — showing
modest but significant benefits to lung
function — were reported this July in a
trial with 136 CF patients. They inhaled
normal copies of the CFTR gene
wrappedinsidemicroscopic fatglobules.

The consortium expects to make the
treatmentmoreeffective intwoways.

One is to add more DNA to the lipo-
some and combine it with “potentiator”
drugs to increase the gene’s activity. The
other is to use a harmless virus instead
of the liposome to carry the gene into
the lungs; viruses are the most widely
usedvectors forgenetherapy.

Analysts are excited again as talk
resurfacesabout$10bnsales in10years.

Giventhefield’srecord,suchforecasts
may seem overambitious but the exam-
ple of monoclonal antibodies — another
technology that disappointed for many
years and then zoomed into the phar-
maceutical stratosphere — illustrates
the slow-burning potential of some bio-
medicaladvances.

A technique
whose time
may at last
have come

Gene therapyRenewed optimismhas begun
to sweep over the field, reports Clive Cookson

Potential: at
work on Glybera
at UniQure
Michael Kooren / Reuters

Analysts
are excited
again
as talk
resurfaces
about
$10bn sales
in 10 years

‘Diseases that are genetic
are being discovered at a
pace that’s astonishing’
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