
I
By Denise Myshko

Rare diseases are receiving 
increased interest and 
investment from many 
stakeholders in healthcare, 
including biopharma 
companies, regulators, 
physicians, payers, and even 
Congress.

RARE DISEASES:
RESEARCH, DEVELOPMENT, 
AND COMMERCIALIZATION

n the past few years, significant progress 
has been made in rare diseases; in 2014, 
orphan drugs constituted 17 of the 41 

new molecular entities approved by the Food 
and Drug Administration. An average of 140 
drugs have been designated as orphan drugs 
by the FDA each year over the past decade, 
compared with 64 in the previous 10 years, 
according to the Pharmaceutical Research and 
Manufacturers of America.

The Orphan Drug Act, passed in 1983, 
was designed to provide incentives to manu-
facturers to research and develop drugs for rare 
diseases, defined as diseases that affect fewer 
than 200,000 people in the United States. 
The law has helped bring more than 450 new 
drugs to the market. During the decade before 
1983, only 10 new treatments were developed 
for rare diseases. Since 1983, more than 3,000 
products have been designated orphan drugs.

Driving recent approvals of rare diseases 
is the addition of the FDA’s breakthrough 
designation, says Maria Whitman, managing 
principal, at ZS.

“The breakthrough designation within the 
FDA in particular played a role in oncology 
where biomarkers have enabled targeting of 
an increasing number of subpopulations of 
patients even in larger cancers where therapies 
can target diseases at a more personalized 
level,” she says. 

Robert Ryan, Ph.D., CEO at Scioderm, 
says the breakthrough designation provides a 
different level of engagement with regulators.

“We received a breakthrough designation 
in March 2013 when we were raising our Se-
ries A funding,” he says. “The breakthrough 
designation had a tremendous impact on our 
ability to sit down with the agency in a larger 
forum. It made a huge difference to be able to 
get everybody into the same room to discuss 
our IND.”

Scioderm’s lead product, Zorblisa, is in 
Phase III trials for treating skin effects as-
sociated with all subtypes of epidermolysis 
bullosa, a genetic connective tissue disorder. 

Currently, America’s biopharmaceutical 
research companies are developing 452 med-

icines and vaccines to treat rare diseases, ac-
cording to PhRMA. In particular, researchers 
are focusing on rare cancers, genetic disorders, 
neurological conditions, infectious diseases, 
and autoimmune disorders. 

But despite these efforts, there is a huge 
unmet need in rare disease. In fact, about 95% 
of the estimated 6,000 to 7,000 rare diseases 
do not have a single FDA-approved drug treat-
ment. At the current rate of approval, it will 
take more than 100 years to have therapies for 
all rare diseases, says Steve Smith, senior direc-
tor, patient value, at Medidata.

The biggest unmet need in rare diseases 
— in addition to the inherent unmet medical 
need in most rare disease indications — has 
been the lack of multi-stakeholder alignment 
and collaboration, says Scott Schliebner, VP, 
scientific affairs, rare diseases, federal pro-
grams, at PRA Health Sciences.

“To make significant strides in these dis-
ease areas, we need stronger partnerships be-
tween industry and nonprofit patient advocacy 
groups; between regulators, payers, and drug 
developers; and between patients, families, and 
caregivers,” he says.

This, however, is beginning to change. 
An initiative that began last year within the 
U.S. Congress is aiming to understand how 
to advance innovative medical research and to 
accelerate the development of safe, effective 
medical treatments and cures, particularly for 
patients with unmet medical needs.

21st Century Cures Initiative

Many leaders in the rare disease space say 
while the Orphan Drug Act has been success-
ful, enhancements and changes are needed to 
solve some of the challenges related to con-
ducting trials in small patient populations. 

“The Orphan Drug Act provided incen-
tives for corporations to develop therapies, 
which many people have said is very effec-
tive,” says Wendy White, senior VP, for rare 
diseases, at Dohmen Life Science Services. 
“Now we need a more coordinated effort and 
more directed support to move products to the 
market faster.”
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authorization and $10 billion over 
five years in mandatory funding, 
starting in fiscal year 2016. The 
draft also looks at how to break 
down barriers to increased collabo-
ration and data sharing among pa-

tients, researchers, providers, and innovators, 
and help the development of personalized and 
precision medicines so the right patient can 
receive the right treatment at the right time.

“This initiative is charged with examining 
what is wrong with drug development,” Mr. 
Smith says. “We needed all stakeholders to 
have a consolidated discussion with Congress 
so Congress can pass new laws to change the 
FDA’s clinical trial process. This is historic; we 
haven’t had this sort of collaboration before.”

One of the biggest components of the 
draft, Mr. Smith says, is that it puts patients 
at the center of drug development.

“It will do this by compelling the FDA 
to take patients’ own assessment of risk and 
benefit into account and using risk vs. benefit 
in a methodological way,” he says. “It’s also 
important for clinical trial protocols that allow 
for small patient populations and allows us to 
use the data we do generate to prove whether 
the drug is working or not. This relates to 
endpoints and biomarkers. Using genetic bio-
markers as an endpoint can bring us faster and 
better trials. The new legislation would mean 
that the FDA develops guidance so that bio-
markers can be used more often.”

Another critical element of the draft is an 
increase in funding for both the NIH and the 

FDA.
“The 21st Century Cure 

legislation will restore Ameri-
ca’s ability to lead in the 21st 
century of drug development,” 

Mr. Smith says. “We are a country that has tra-
ditionally led in medicine, but our leadership 
is in danger of being eroded by the weakening 
of the NIH and by inference, the weakening 
of the FDA.”

Mark Rothera, chief commercial officer, 
PTC Therapeutics, says an analysis of the 
risk-benefit trade offs that patients and fam-
ilies are prepared to make in order to have 
access to an effective therapy is important 
for a better understanding of the patient and 
family perspective, especially in the regulatory 
process. 

“The European Medicines Agency is will-
ing to provide approvals based on a single trial 
where it believes that the evidence is sufficient 
in terms of efficacy and safety,” he says. “The 

agency is prepared to give early approval 
subject to a subsequent confirmatory trial. 
This is a compelling approach when deal-
ing with progression and devastating dis-
orders. It would be beneficial to patients 
if the FDA adopted a similar approach 
when looking at rapidly progressing 
and deadly diseases, because time is of 
the essence.”

In February 2015, the Senate’s 
Health Committee began its effort 
to look at how to improve biomedi-

That effort, the 21st Century 
Cures — an initiative within the 
House of Representatives — seeks 
to understand how to advance in-
novative medical research and to 
accelerate the development of safe, 
effective medical treatments and cures, partic-
ularly for patients with unmet medical needs.

In May, leaders from the Energy and 
Commerce Committee released a discussion 
draft of the 21st Century Cures initiative. The 
bipartisan initiative, led by Reps. Fred Upton 
(R-Mich.) and Diana DeGette (D-Colo.), 
began in April 2014 to look at ways to accel-
erate the pace of medical breakthroughs in the 
United States. The committee has held eight 
hearings, issued a number of white papers, and 
committee members have hosted more than 
two dozen roundtables across the country to 
generate ideas for this initiative.

John Crowley, CEO of Amicus Therapeu-
tics, says the 21st Century Cures Initiative will 
go a long way to addressing the gaps in the 
Orphan Drug Act.

“It is the most patient-centered piece of 
legislation that I’ve seen proposed in Con-
gress,” he says. “It addresses  a really important 
point: how do we develop medicines in the 
most patient-focused way,” he says. “The 21st 
Century Cure Initiative takes a pro-patient 
view, but it is also pro-science. It doesn’t put 
patients first at the expense of rigorous scien-
tific evaluation of data. But it does approach 
the science in a much more flexible, respon-
sive, and appropriate way.”

Amicus is conducting two 
Phase III global studies of mi-
galastat HCl monotherapy in 
Fabry disease and a late-stage 
preclinical study of  AT-B200 
for treating Pompe disease. 
Mr. Crowley’s two youngest 
children have Pompe disease, a 
lysosomal storage disease (LSD) 
that interferes with the body’s 
ability to break down mol-
ecules inside the lysosomes. 
He founded Novazyme Phar-
maceuticals, a specialty bio-
pharmaceutical company, to 
research enzyme replacement 
therapies for Pompe. Since 
then the company was sold to Genzyme.

(Editor’s Note: Mr. Crowley’s journey to 
find therapies for his children was profiled in 
PharmaVOICE in January 2009, as well as in 
a movie Extraordinary Measures.)

The 21st Century Cures draft includes pro-
visions to: incorporate the patient perspective 
in the discovery, development, and delivery 
process, as well as increase funding for the Na-
tional Institutes of Health, both through re-

To make significant 
strides in the rare disease 
area, we need stronger 
partnerships between 
industry and nonprofit 
patient advocacy groups; 
between regulators, payers, 
and drug developers; and 
between patients, families, 
and caregivers.

SCOTT SCHLIEBNER

PRA Health Sciences

The 21st Century Cure legislation will 
restore America’s ability to lead in the 
21st century of drug development. 
We are a country that has traditionally 
led in medicine but our leadership 
is in danger of being eroded by 
the weakening of the NIH and, by 
inference, the weakening of the FDA.

STEVE SMITH

Medidata
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DOUG DONELAN

Executive VP, Executive 

Creative Director, 

Lawrence & Company

Because of limitations im-

posed by the very nature of 

a rare disease, the first chal-

lenge is finding a sufficient number of patients to 

put together a valid clinical study. Therefore, out of 

necessity, rare disease research has entered an age 

of greater collaboration between stakeholders.

Advocacy groups such as NORD are working 

with researchers from multiple companies and 

research centers to get the word out about avail-

able clinical trials. There’s also a growing number of 

research partnerships between industry and data 

analytic companies, as well as academia. Some 

pharma companies are even seeking research 

alliances with other pharma companies.  

JEFF FARINA

Executive VP, Managing 

Partner, ghg Summit

Gene therapies are finally 

poised to achieve their poten-

tial as rare disease treatments. 

During the last decade, gene 

therapies achieved some remarkable results treat-

ing certain patients with rare immunodeficiency 

disorders, primarily due to improvements in the 

efficiency and safety of the modified viral vec-

tors used to insert functioning gene copies into 

patients’ cells. In 2012, the first rare disease gene 

therapy, Glybera for lipoprotein lipase deficiency, 

was approved in Europe. More than 1,000 gene 

therapy trials are ongoing. However, Glybera costs 

more than $1 million per patient; the biggest 

challenge now is to reduce the extremely high 

manufacturing costs of these agents.

TIM HOCTOR

VP, Elsevier R&D Solutions 

As we continue to decipher the genetic code of liv-

ing beings, masses of data accumulate. Within that 

data are thousands of ground-breaking insights to 

be uncovered. Analysis of this information could 

Sound Bites
Industry leaders talk about the biggest trends in rare disease research.

lead to new ways of person-

alizing medicines and health-

care, which is key to solving the 

biggest medical challenges of 

our time, including the discov-

ery of new treatments for rare 

diseases.

The opportunity and the challenge when it comes 

to treating rare diseases is big data. An exhaustive 

amount of research and usable data are now readily 

accessible. With this data, it’s possible that answers 

long sought to important queries could finally be 

within reach. In current drug studies, millions of ge-

netic variations can be detected among participants 

in a single clinical trial. 

Better characterization and categorization of data 

is what will allow scientists to find the targets to 

long-standing complex problems. 

DERENDA NICHOLS

Senior Director, Clinical 

Trial Management, 

Medpace

The largest challenge in con-

ducting rare disease studies is 

finding and retaining the ap-

propriate patients. The use of international patient 

registries to conduct studies will continue to de-

mand resources. 

Innovation in patient registry design for patient 

enrollment, as well as partnering models using pa-

tient advocacy groups, will continue to be of great 

value. Harnessing the power of these groups will 

enable researchers to design studies for improving 

therapies to combat rare diseases in the patient’s 

lifetime.

SANFORD PLACHTER

Marketing Manager, MonoSol Rx

The trend to watch for in rare disease research will 

be the use of the precision medicine initiative. Pre-

cision medicine, often called personalized medicine, 

will allow for access to huge databases of infor-

mation regarding genetic diseases, which is often 

the cornerstone of rare diseases. Rare diseases and 

orphan diseases were once largely ignored by the 

pharma industry due to the 

lack of financial incentives 

and clinical challenges. The 

combination of advanced 

research, greater clinical op-

portunities, and the ability to 

leverage rare disease treat-

ments with payers will spark a new era in rare 

disease research and treatment.  

CHRISTOPHER TOBIAS, 

PH.D.

Executive VP, Managing 

Director, Dudnyk 

The newest genome edit-

ing technology, known as 

CRISPR, is composed of a 

guide RNA that is designed to recognize and 

target a specific site on the DNA and a bacterial 

enzyme that functions like “molecular scissors” to 

cut the DNA at the target site. CRISPR technology 

has corrected mutations that cause cystic fibrosis. 

The ease of genome editing may lead to the 

identification of new drugs to treat previously 

untreatable rare diseases.

JIM VITALE

Director, Product 

Management, Taconic 

Biosciences

Through access to inexpen-

sive, high-throughput se-

quencing, scientists in rare 

disease research fields now have unprecedented 

genetic knowledge of specific rare diseases and 

can identify their genetic causes more quickly. 

These dedicated scientists can then leverage that 

knowledge to generate genetically engineered 

translational models that replicate human dis-

ease phenotypes. Such models are proving to be 

invaluable tools for a variety of studies, including 

efficacy testing of novel drug treatments. We 

anticipate that new, relevant translational models 

will continue to be generated for rare diseases, 

accelerating the drug discovery process and ulti-

mately delivering new treatments.
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Rare Disease Special Reports will soon be available in the following categories: Pediatrics, 
Oncology, Endocrinology, Primary Care, Dermatology and Lysosomal Storage Disorders.     

RARE DISEASE
SPECIAL REPORT

NEUROLOGICAL

FEBRUARY 2015 

A SUPPLEMENT TO NEUROLOGY REVIEWS

SELECTED ARTICLES

6  I  Rare Diseases Are 

Not So Rare in Neurology

14  I  Assessing the Burden 

of Illness in Narcolepsy

22 I  Bright Spotty Lesions May 

Indicate Neuromyelitis Optica 

Spectrum Disorder

30  I  Multiple System Atrophy 

Versus Parkinson’s Disease: 

Similarities and Differences

48  I  New Tool May Help 

Identify Cognitive Deficits  

in Huntington’s Disease
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Spectrum Disorder
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Similarities and Differences
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Identify Cognitive Deficits  
in Huntington’s Disease

RARE DISEASE
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in Huntington’s Disease

GET YOUR  
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Y 
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www.frontlinemedcom.com

To get the ® Special Report or to discuss advertising opportunities contact:

Elizabeth Katz, Publisher of Neurology Reviews® • neurologyreviews.com 
973.224.7951 • ekatz@frontlinemedcom.com

The National Organization for Rare Disorders (NORD) and Frontline Medical 
Communications collaborate to develop innovative educational programs that improve 
awareness, understanding and diagnoses of rare diseases and promote optimal patient care.
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An analysis of the risk-benefit trade 
offs that patients and families 
are prepared to make in order 
to have access to an effective 
therapy is important for a better 
understanding of the patient and 
family perspective, especially in the 
regulatory process. 

MARK ROTHERA

PTC Therapeutics

The 21st Century Cure Initiative 
takes a pro-patient view but is also 
pro-science. It doesn’t put patients 
first at the expense of rigorous 
scientific evaluation of data. But 
it does approach the science in a 
much more flexible, responsive, and 
appropriate way.

JOHN CROWLEY

Amicus Therapeutics

cal innovation. Led by Sens. Lamar Alexander 
(R-Tenn.) and Patty Murray (D-Wash.), the 
committee is holding hearings to examine the 

Rare Disease Facts

  	Rare diseases affect about 30 million 

Americans, or 1 in 10 people

  It is estimated that 350 million people 

worldwide suffer from rare diseases

   About 30% of children with these de-

bilitating diseases will not live to see 

their 5th birthday

   About 80% of rare diseases are genetic

   Rare diseases impact more people 

than AIDS or cancer combined

   95% of rare diseases do not have a 

single FDA-approved drug treatment

Source: Global Genes

process for getting products to the 
market.

Researching Rare Diseases

Phil Vickers, Ph.D., global head 
of R&D, Shire, says the research of 
rare diseases is different from more 
common diseases. 

“With rare diseases we are not 
following a well-trodden path; we’re 
making the path,” he says. “There is 
usually no effective standard of care 
and no drug has gone through the 
regulatory process.”

Shire has been active in the rare 
disease space since the acquisition of 
Transkaryotic Therapies (TKT) in 
2005 and most recently established 
a three-year research agreement with 
the Cincinnati Children’s Hospital 
Medical Center for rare diseases. In 
February 2015, the company also 
acquired NPS Pharma, a company 
focused on rare diseases. 

Dr. Vickers says rare diseases are 
not fully understood and so com-
panies in rare disease research often 

have to do natural history studies. They have 
to work closely with key opinion leaders to try 
to understand the disease. 

“As this research then transitions into 
clinical and regulatory, we need to work very 
carefully with physicians to understand what 
biomarkers may be relevant to disease, and we 
need to engage with regulators early in the 
process to ensure that we are aligned on the 
appropriate biomarkers and clinical endpoints 
to focus on,” he says.

Understanding the basic biology of disease 
is a challenge, Mr. Crowley agrees.

“But we are understanding more about the 
genetic mutations that lead to these diseases 
and how those result in different severities of 
disease, different onsets, different organ in-
volvement, and different responses to various 
medicines and technologies that might be 
applicable to treat the disease,” he says.

The challenges of developing drugs for rare 
diseases are often underestimated, says Kevin 
Lee, Ph.D., senior VP and chief scientific 
officer, Pfizer. He says partnering is the most 
effective way for drug discovery and the most 
rapid way in an area like rare disease. Pfizer’s 
current pipeline includes clinical and preclini-
cal programs in sickle cell disease, hemophilia, 
muscular dystrophies, spinal muscular atro-
phy, cystic fibrosis, and other rare diseases.

Scientific collaboration is crucial, says Eric 
Althoff, head of global media relations, No-
vartis. Novartis has nine marketed drugs that 
have been designated orphan drugs as well 
as a robust clinical pipeline, including more 
than 40 active preclinical and clinical research 
projects in the rare diseases area.

“Researchers must work together toward 
the goal of creating a global knowledge base, 
a necessary step to tackling the challenges of 
these diseases where basic knowledge is lim-
ited and the small patient populations are dis-
persed across the globe,” he says. “Knowledge 
derived from the thorough analysis of a rare 
disease has high scientific and societal value, 
because insights into rare disorders may also 
provide scientists with a clear understanding 
of disease mechanisms that could be useful to 
treat more common disorders.”

Industry experts identify numerous chal-
lenges specific to each particular disease state, 
including investigator cultivation and site 
identification; patient identification, recruit-
ment, and retention; understanding the pa-
tient pathway and selection of endpoints; and 
engaging and including various stakeholders 
to the drug development process.

“There are strategic and tactical consider-
ations that can be used to address and over-
come the various challenges to rare disease 
drug development,” Mr. Schliebner says. “We 
use an evidenced-based approach that lever-
ages medical informatics to drive study design 
and trial positioning; natural history studies 
and registries can be developed to shed light 

(c
) P

ha
rm

aL
in

x 
LL

C
. R

ig
ht

s 
do

 n
ot

 in
cl

ud
e 

pr
om

ot
io

na
l u

se
.  

Fo
r d

is
tri

bu
tio

n 
or

 p
rin

tin
g 

rig
ht

s,
 c

on
ta

ct
 m

w
al

sh
@

ph
ar

m
av

oi
ce

.c
om

Com
pli

men
ts 

of 
Pha

rm
aV

OIC
E



a clinical study to drive statistical significance.
Partnering with advocacy organizations can go 
a long way to helping pharmaceutical compa-
nies reach patients. 

“Patientricity is becoming a buzz word and 
is especially relevant to the rare disease arena,” 
Mr. Schliebner says. “We are also seeing big-
ger industry players begin to enter the rare 
disease space, make acquisitions, and broaden 
their focus on orphan drug development. 
There are more agents in development and 
more awareness. This will continue.”

Dr. Vickers agrees that having strong links 
with patient associations is particularly im-
portant in the rare disease space.

“We are working in areas where there 
is no effective standard of care and in many 
cases, there have been no drugs that have gone 
through the regulatory path,” he says. “In 
fact, there is little published on some of the 
rare diseases that we work on, so just defining 
what are the appropriate factors to measure in 
clinical studies is something we spend a lot of 
time on.”

Yuval Cohen, Ph.D., CEO of Corbus Phar-
maceuticals, says patient groups are important 
partners in helping companies develop and 
execute trials in the best possible way. Corbus 

With rare disease research, 
we are not following a well-
trodden path; we’re making 
the path. There is usually no 
effective standard of care 
and no drug that has gone 
through the regulatory 
process.

DR. PHIL VICKERS

Shire

on the disease state and the optimal selection 
of endpoints; early and transparent engage-
ment with patient advocacy groups can help to 
build trust and collaboration to accelerate rare 
disease drug development.”

Rare disease studies are often restricted 
by the number of patients available. And 
while patient recruitment continues to be a 
challenge for all trials, it is even more so for 
trials of rare diseases. Every patient counts in 

   “Now I understand      
more about my treatment… 
      and feel empowered to   
    manage my health  
                  for the long term.”

www.atlantishealthcare.com/us

Our solutions target the real 
reasons why patients don’t follow 
prescribed treatment. Ask us how 
health psychology is changing 
the face of nonadherence.
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is working with the Cystic Fibrosis Founda-
tion Therapeutics Development Network on a 
Phase II trial for Resunab, which is being in-
vestigated for the treatment of cystic fibrosis. 
They are also launching a Phase II clinical trial 
in diffuse systemic sclerosis.

Dr. Vickers says working closely with 
patient advocacy groups is essential to under-
stand the patient’s  and caregiver’s perspec-
tives on the most significant unmet needs and 
the most devastating effects or consequences 
of these diseases on their daily lives in order 
to design studies to best meet patients’ needs.

In many rare diseases, however, there is 
no patient advocacy organization. In this case, 
biopharmaceuticals companies are working on 
their own to reach patients.

One such company is Catalyst Pharma-
ceuticals. The company’s lead program is 
Firdapse. An NDA for this product is expected 
to be submitted to the FDA in the third quar-
ter of 2015 to treat patients with Lambert-Ea-
ton Myasthenic Syndrome (LEMS). LEMS is a 
rare autoimmune disorder with the primary 
symptoms of debilitating muscle weakness. 
While this disease would fall under the Mus-
cular Dystrophy Association, no specific LEMS 

organization exists. Catalyst recently worked 
with the National Organization for Rare Dis-
orders (NORD) to set up a patient meeting 
this spring in Orlando for patients and care-
givers and their physicians.

“This meeting gave us an opportunity to 
better understand the patient’s journey,” says 
Pat McEnany, CEO of Catalyst. He says this 
was the company’s first patient meeting and 
others are planned around the country for con-
tinued patient outreach.

Patient-to-patient connection is a powerful 
means of communications, says Dan Bobear, 
principal, managing director at The Patient 
Experience Project.

“In rare diseases, there is an interesting 
dynamic in that many patients have never, or 
rarely, spoken to someone else with the same 
condition,” he says. “So when patients speak 
to, hear stories, or get advice from someone 
in the same situation it has deep meaning and 
the potential for connection and engagement 
is incredible.”

Because the understanding around rare 
diseases is often limited, patient registries and 
postmarketing studies play an increasingly 
important role in research. 

Fewer than 20% of rare diseases have pa-
tient registries, and most are operated by pa-
tients’ organizations or academic researchers, 
according to the National Institutes of Health.

One such program is the Global Rare 
Diseases Patient Registry Data Repository/
GRDR program from the NIH’s National 
Center for Advancing Translational Sciences. 
This program aims to develop a Web-based 

resource that aggregates, secures, and stores 
de-identified patient information from many 
different registries. NORD has been instru-
mental in helping set up a number of patient 
registries, the most recent is the Foundation 
for Prader-Willi Research, which launched in 
May. Prader-Willi is a rare genetic disorder 
that affects development and growth.

Patient registries are important to gather 
additional information about how a drug is 
performing in patients, says Stella Blackburn, 
VP of global risk management, in Quintiles’ 
real world and late-phase research division.

“All the evidence before registration is 
from clinical trials,” she says. “A lot of the 
patients who will get the drug will have more 
complex diseases and may be different age 
ranges or they may be taking other drugs as 
well. These registries aim to answer questions 
that couldn’t be answered pre-authorization.”

Commercializing Drugs for
Rare Diseases

Sales of drugs designated as orphans by reg-
ulators in the United States, Europe, or Japan 
will grow at an annual rate of almost 11% per 
year through 2020, compared with only about 
4% for drugs treating larger populations, ac-
cording to a 2014 report from EvaluatePharma. 
In fact, orphan drug sales will constitute 19% 
of the total share of prescription drug sales by 
2020, totaling $176 billion.

Launch strategies for products for rare dis-

In the rare disease ecosystem, 
the stakeholders tend to be more 
connected and they tend to be 
communicating with each other 
more. 

KRISTIN KELLER

Discovery USA

Communicating value to payers 
is becoming challenging with 
orphan and rare diseases as more 
products launch and budget 
impact goes up. 

MARIA WHITMAN

ZS

Funding Innovation
   

 78% of U.S. venture 

investment for therapeutics went toward 

novel drug R&D, suggesting innovation is 

a core priority for venture investors

  Total venture funding of drug R&D 

dropped 21%, from $21.5 billion to $16.7 

billion, comparing five-year periods 

before and after the recent financial 

crisis (2004-2008 vs. 2009-2013)

 Disease areas affecting large populations 

— diabetes, psychiatry, gastrointestinal, 

respiratory, cardiovascular — have seen a 

decline in novel drug R&D venture 

funding

 Rare disease funding has seen a large 

increase over the past decade in terms of 

both dollars raised and number of 

companies funded

 There are fewer first-time Series A 

financings in recent years, down 30% 

from a peak in 2006, but higher dollar 

amounts for novel drug R&D venture 

funding

Source: Biotechnology Industry Organization
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eases need to be different from other product 
launches, says Kristin Keller, executive VP, 
client engagement, Discovery USA. She says in 
the rare disease ecosystem, the stakeholders tend 
to be more connected and they tend to be com-
municating with each other more. This means 
pharma companies have make to sure brands 
have a very holistic and innovative strategy at a 
brand, commercial, and communications level.

“Typically there is a heavy burden put on 
the patients both by the disease and by the 
dynamics of the treatment,” Ms. Keller says. 
“Patients may be dealing with more intensive 
treatment regimens, and are typically dealing 
with life-long chronic diseases. It’s important 
to provide as much support and value at a high 
level of service to the patient community.”

Ms. Keller says these services make sure that 
patients are at the center of the treatment and 
can include anything from reimbursement, pa-
tient support, or nurse counselors who come to 
the home; patient mentors; or wrap around ser-
vices that are designed to addressed the unmet 
needs of the patient and their family.

Physicians are challenged in dealing with 
patients with rare diseases. Physicians — both 
primary care and specialists — have limited 
resources and information to properly diagnose/
manage patients with rare diseases as compared 
with the more common diseases they see. 
Frontline Medical Communications conducted 
a survey of healthcare professionals, and found 

that 88% of the HCPs surveyed agreed there 
is a need for professional content around rare 
diseases. HCPs have an average of 12 patients 
who have either been diagnosed with, are being 
treated for, or are suspected to have and remain 
undiagnosed with a rare disease.

“A survey of our readers found physicians 
know they lack understanding of rare diseases 
and want more information,” says Elizabeth 
Katz, publisher of Neurology Reviews, Front-
line Medical Communications.

Unless patients are seeing a key opinion 
leader in the disease area, they may not be receiv-
ing the highest standard of care, Ms. White says. 

“Primary care physicians just don’t have the 
time to learn about diseases they may never see 
in their practice,” she says. “They are doing ex-
actly the same thing that patients and caregivers 
do when a patient presents with something 
they don’t recognize — they look it up on the 
Internet. If we, on behalf of manufacturers, can 
help them know that there is a treatment avail-
able and how to get to the right diagnosis and 
provide that in a timely way, then we can help 
physicians be more effective.”

Ms. White says it’s important to bring pay-
ers into the discussions about new therapies for 
rare diseases early on.

“Bringing payers in as a company is devel-
oping its clinical trial and thinking about what 
kind of proof is going to be needed to cover 
costs is critically important,” she says.

FOR BONUS CONTENT 
USE YOUR QR CODE READER

OR GO TO
bit.ly/PV0615-RareDisease

Ms. Whitman says pharma companies have 
not had a high burden to communicate value 
in rare diseases so far. Communicating value 
to payers is becoming challenging with orphan 
and rare diseases as more products launch and 
budget impact goes up. More companies are 
launching products into rare indications, and 
while there is a limited breadth of patients 
and data, many drugs will expand into broader 
indications.

Ms. Whitman recommends companies con-
sider constructing a cohesive value story for 
payers, physicians, and patients. While each of 
these stakeholders is making different decisions 
in the patient journey, in rare diseases there is 
much more collaboration among the stakehold-
ers across the journey of a patient.

“We haven’t gotten to a point yet in 
most rare diseases where there are multiple 
products to determine if certain endpoints 
outweigh others,” she says. “With more 
rare approvals and comparators emerging 
impact is harder to prove. The value will be 
in demonstrating differentiation in disease 
modification and how this is going to make a 
difference to the patient. A rare disease is one 
of the areas where we can still truly change 
the course of a patient’s life.” 
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By Denise Myshko

Amicus Therapeutics

Amicus Therapeutics is a 
biopharmaceutical com-
pany developing treat-
ments for a broad range 
of human genetic diseases, 
with a focus on improv-
ing therapies for lysosomal 

storage diseases. Amicus is conducting two 
Phase III global studies of migalastat HCl 
monotherapy in males and females with Fabry 
disease who have α-Gal mutations that are con-
sidered amenable to chaperone monotherapy 
based on a proprietary cell-based assay. 

Regulatory authorities in the United 
States, the European Union, and Japan have 
granted orphan drug designation for the active 
ingredient in migalastat HCI.

“Traditionally, the way we’ve thought 
about Fabry disease is that the patient is 
missing an enzyme, and using a replacement 
therapy such as the Genzyme or Shire product, 
which are infused proteins, was the way to 
treat this disease,” says John Crowley, CEO of 
Amicus Therapeutics. “The more we learned 
about the genetics of Fabry disease the more 
we actually understood that the majority of 
patients do make the protein. They just don’t 
make it correctly so it misfolds and doesn’t 
work.”

The company’s lead product is a small mol-
ecule “chaperone” that binds to and stabilizes 
the patient’s own enzyme, which allows it to 
become transported to the lysosome where the 
enzyme needs to live and work.

Amicus also is conducting research in 
Pompe disease. The company’s preclinical 
studies aim to assess AT-B200 in combination 
with AT2220. Initial human proof-of-concept 
for the chaperone-ERT combination approach 
in Pompe disease was established in a Phase 
II study (Study 010). The results from this 
study demonstrated that co-administration of 
oral AT2220 just prior to infusing Myozyme/
Lumizyme increased GAA enzyme activity in 
muscle tissue compared with ERTs alone.

Experts in pharma and biotech companies provide information about their 
research efforts.

The company also has a preclinical pro-
gram in Parkinson’s disease. AT3375 is a 
next-generation, small molecule pharmacolog-
ical chaperone that targets the GCase enzyme 
in the brain. 

AT3375 was the lead compound selected 
from a series of chaperones designed by Amicus 
to improve upon the properties of AT2101, a 
first-generation chaperone previously devel-
oped as a monotherapy for Gaucher disease. 
AT3375 is currently in preclinical studies that 
are funded in part by a grant from the Michael 
J. Fox Foundation. 

Catalyst 
Pharmaceuticals

Catalyst Pharmaceutical 
Partners is a biopharma-
ceutical company focused 
on developing and com-
mercializing innovative 
therapies for people with 

rare debilitating diseases.
For its lead program, Firdapse, the com-

pany is currently engaged in filing an NDA 
following the completion of a pivotal Phase 
III, global, multi-centered trial for the treat-
ment of patients with Lambert - Eaton Myas-
thenic Syndrome (LEMS). LEMS is a rare auto-
immune disorder with the primary symptoms 
of debilitating muscle weakness, where the 
immune system attacks the nerves that control 
the muscles.

The company is also studying the product 
for congenital myasthenic syndrome (CMS), 
a rare neuromuscular disease comprising a 
spectrum of genetic defects and is character-
ized by fatigable weakness of skeletal muscles 
with onset at or shortly after birth or early 
childhood.

Pat McEnany, CEO of Catalyst Pharma-
ceuticals, says the mechanism of action is 
unique. Firdapse blocks potassium channels, 
which prolongs the opening of the calcium 
channels and on nerve endings. The longer 
open time of the calcium channels results in 

increased  acetylcholine release, a neurotrans-
mitter responsible for muscle contraction, 
which restores muscle strength that was lost 
due to LEMS. 

The company is planning to begin a rolling 
NDA with the FDA beginning in the third 
quarter of this year.

Corbus 
Pharmaceuticals

Corbus Pharmaceuticals 
is focused on the develop-
ment and commercializa-
tion of novel therapeutics 
to treat rare, life-threat-
ening inflammatory and 
fibrotic diseases. The com-

pany’s lead product candidate, Resunab, is 
a first-in-class, oral anti-inflammatory drug 
that acts to resolve inflammation through an 
endogenous pathway. Resunab is scheduled 
to begin two Phase II clinical trials in 2015 
for the treatment of cystic fibrosis and diffuse 
systemic sclerosis. In both instances, inflam-
mation contributes to disease progression and 
fibrosis is linked to high mortality rates. Re-
sunab also has the potential to treat additional 
rare, inflammatory diseases.

Resunab targets both the inflammation 
and scarring that occurs in a tissue after it has 
been subjected to chronic inflammation, says 
Yuval Cohen, Ph.D., CEO of Corbus Pharma-
ceuticals.

“Resunab tackles inflammation and fibrosis 
in a novel manner,” he says. “A classic an-
ti-inflammatory, for example, NSAIDs try to 
freeze or jam the inflammatory cascade. This 
approach often involves serious side effects 
and typically is not sufficiently potent or ap-
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propriate for many diseases. There is currently 
no approved therapy that addresses chronic in-
flammation in either cystic fibrosis or systemic 
sclerosis.”

Dr. Cohen says Resunab binds to a receptor 
found in the immune system called CB2. The 
receptor is found in all white blood cells and 
once bound, it activates a process known as 
inflammatory resolution.

In April, the company received a $5 mil-
lion developmental award to support its Phase 
II trial from the Cystic Fibrosis Foundation 
Therapeutics, the nonprofit drug discovery 
and development affiliate of the Cystic Fibrosis 
Foundation.

The company is also investigating Resunab 
for the treatment of scleroderma.

Novartis

Novartis has nine mar-
keted drugs that have been 
designated orphan drugs 
as well as a robust clinical 
pipeline, including more 
than 40 active preclinical 
and clinical research proj-
ects in the rare diseases 

area.
“Our drug discovery priorities are de-

termined by patient need and sound science 
— not by the potential market size of a med-
icine,” says Eric Althoff, head of global media 
relations, Novartis. “We are committed to 
finding treatments for rare diseases where there 
is unmet need and where the scientific under-
standing is strongest.”

Pfizer

Pfizer has 22 medicines approved worldwide 
that treat rare diseases in the areas of he-
matology, neuroscience, inherited metabolic 
disorders, pulmonology, and oncology. The 
company’s current pipeline includes clinical 
and preclinical programs in sickle cell disease, 
hemophilia, muscular dystrophies, spinal mus-
cular atrophy, cystic fibrosis, and other rare 
diseases.

Two recent collaborations demonstrate 
Pfizer’s commitment to working with exter-
nal partners. Pfizer has expanded its research 
partnership with Cystic Fibrosis Foundation 
Therapeutics (CFFT) that began with the com-
pany’s acquisition of FoldRx Pharmaceuticals 
in 2010. Under the new six-year preclinical 
research agreement, CFFT, the nonprofit drug 
discovery and development affiliate of the Cys-

tic Fibrosis Foundation, will invest up to $58 
million to speed the discovery and develop-
ment of new treatments for the most common 
mutation of cystic fibrosis, Delta F508.

In another key partnership, Pfizer’s Cen-
ters for Therapeutic Innovation (CTI) worked 
with the Alliance for Lupus Research (ALR) to 
discover new therapeutic options for patients 
living with this chronic autoimmune disease. 
CTI and ALR co-funded translational research 
projects led by academic medical centers from 
within the CTI network. 

“About 70% of our rare disease portfolio is 
partnered in one way or another,” says Kevin 
Lee, Ph.D., senior VP and chief scientific 
officer, Pfizer. “We have partnerships with 
biotech companies and with the academic 
community. We believe that is the most effec-
tive way for drug discovery and the most rapid 
way in an area like rare disease.” 

PTC Therapeutics

PTC Therapeutics is a global biopharmaceuti-
cal company focused on the discovery, devel-
opment, and commercialization of orally ad-
ministered, proprietary small molecule drugs 
targeting RNA biology. In August 2014, 
the company received marketing approval 
from the European Medicines Agency for 
Translarna, for the treatment of nonsense mu-
tation Duchenne muscular dystrophy based 
on a commitment to complete a confirmatory 
ACT DMD trial. Translarna is a protein 
restoration therapy designed to enable the 
formation of a functioning protein in patients 
with genetic disorders caused by a nonsense 
mutation. A nonsense mutation is an alter-
ation in the genetic code that is present in the 
messenger RNA and prematurely halts the 
synthesis of an essential protein. The resulting 
disorder is determined by which protein can-
not be expressed in its entirety and is no longer 
functional, such as dystrophin in Duchenne 
muscular dystrophy. 

This is the first product approved for 
Duchenne muscular dystrophy, says Mark 
Rothera, chief commercial officer, at PTC 
Therapeutics.

Some Duchene patients, Mr. Rothera says, 
have a mutation where the protein dystrophin 
is not produced because of a premature stop 
signal in the mRNA. What Translarna does 
is help bypass the premature stop signal and 
allow the production of the full length active 
protein dystrophin.

In December 2014, the company began 
a rolling NDA submission of Translarna as a 

treatment for nmDMD, which it will com-
plete following the availability of data from its 
Phase III clinical trial in nmDMD, which is 
expected in fourth quarter of 2015.	

Translarna is also in Phase III trials to treat 
cystic fibrosis caused by a nonsense mutation, 
and the company plans to file a regulatory 
application in Europe in the second half of 
this year.

Scioderm

Scioderm is a biopharmaceutical company 
focused on developing therapies for treating 
diseases with high unmet need, including 
orphan products. The company’s lead product, 
Zorblisa, is being developed for treatment of 
the skin effects associated with all subtypes 
of Epidermolysis Bullosa (EB), which is a rare 
genetic connective tissue disorder. 

In March 2015, the company initiated a 
Phase III registration trial Zorblisa as a topical 
therapy for the treatment of blisters and lesions 
in patients with EB.

“We are doing a pivotal study that will 
support both U.S. and European registration 
if the study comes out as we anticipate,” says 
Robert Ryan, Ph.D., CEO, at Scioderm.

Shire

Shire has been active in the 
rare disease space since the 
acquisition of Transkary-
otic Therapies Inc. (TKT) 
in 2005, and Phil Vick-
ers, Ph.D., global head of 
R&D, Shire, says the com-

pany is always looking for opportunities to ad-
dress high unmet medical needs. Most recently 
the company established a three-year research 
agreement with the Cincinnati Children’s 
Hospital Medical Center for rare diseases. The 
company also has an ongoing partnership with 
Boston Children’s Hospital.

In February 2015 Shire acquired NPS 
Pharma, a biopharmaceutical company focused 
on rare diseases. The therapeutic focus of NPS 
is aligned with Shire’s expertise in their gas-
trointestinal and metabolic disease business 
unit. NPS received approval in January 2015 
for NATPARA as an adjunct to calcium and 
vitamin D to control hypocalcemia in patients 
with hypoparathyroidism. Hypoparathyroid-
ism is a rare endocrine disorder characterized 
by insufficient levels of parathyroid hormone. 
NATPARA is a bioengineered form of human 
PTH. 
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