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Solving rare disease mysteries. Clearing regulatory hurdles. A promising way to deliver gene therapy.  
An investor’s view. Lessons from a caregiver-turned-activist. 

These were some of the featured presentations at the second annual Rare Disease Day Symposium hosted 
by Syneos Health® and attended by more than 100 individuals representing industry, academia, advocacy, 
regulatory and Syneos Health.

We met at a point where the innovative science in rare diseases is advancing at a truly remarkable pace.  
In 2018, a record number of drugs and biologics was approved for rare diseases. In 2019, the FDA approved  
22 novel drugs and biologics with orphan disease designation and a total of 76 orphan indications. It is also  
true, however, that the science is advancing so rapidly it is challenging our ability to test those developments  
in clinical trials in a timely fashion.

It is also impressive to look at the innovations being engendered by the U.S. Food and Drug Administration, 
which has been actively reaching out to patients and drug developers and embracing novel approaches to  
rare disease research and development. Just as pivotal is how so many groups, biopharmaceutical companies 
and even investors are embracing the voice of rare disease patients, caregivers and advocates, and reflecting  
it in how they design trials and think about endpoints.

And yet as we know, the rare disease community still confronts formidable challenges: finding the rare  
patients in the right places at the right times to participate in clinical trials; shortening the diagnostic “odyssey” 
that can last many difficult and distressing years; and answering hard questions about the cost of innovation 
and how to ensure access to novel—and potentially curative—new therapies.

According to an African proverb, “If you want to go fast, go alone. If you want to go far, go together.” 
Collaboration is the only way that we will find meaningful solutions, be they interactions and partnerships 
between regulatory agencies, industry and advocates; information exchange between scientists, the medical 
community, patients and their families; or shared learnings from personal journeys.

It was with all of this in mind that this year’s Rare Disease Day Symposium brought together a diverse group  
of rare disease experts to shed light on the paths forward and identify opportunities for continuing partnership 
and collaboration. The report that follows highlights the issues, challenges, resources and solutions covered  
by our expert presentations and robust discussion. It is my hope that, similar to last year, the important 
dialogue from that day continues to spark the sharing of information, action and—not least—the inspiration 
needed to drive progress in rare disease research and patient care.

Sincerely,

Nick Kenny, PhD
Chief Scientific Officer,
Syneos Health

A Message from  
Nick Kenny, PhD
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Rare Disease: Defined in the Orphan Drug Act as a disease/condition  
that affects <200,000 people in the U.S.1

A Reminder of the  
Impact of Rare Disease

Approximately

7,000
rare diseases1

Individually rare but  
collectively affect ~25-30 million 

Americans (almost 1 in 10)  
and millions more worldwide1

Can be chronic,  
progressive,  

life-threatening,  
or fatal

>90% of rare diseases lack  
FDA-approved therapies2



RARE DISEASE DAY SYMPOSIUM BETTER TOGETHER: COLLABORATING TO TRANSFORM LIVES 
7

~50% of these diseases affect  
children, 30% of whom will not  
live to see their 5th birthday2

80% of rare diseases  
are genetically-based2

For many rare diseases,  
signs may be observed at  

birth or in childhood2

It takes an average of  
5 years to diagnosis a  

child with a rare disease3

There are more than

500 types 
of rare cancers2 ALL 

pediatric cancers are rare2



Screen at FDA
Photo Credit: Carol M. Highsmith Photography
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“That mural reminds us that every day, we at the  
FDA are working to serve the community and we 
take this role very seriously,” said Erika Torjusen, MD,  
director, FDA Pediatric Rare Disease Designation, 
Humanitarian Use Device Program. Dr. Torjusen 
provided an overview of the agency’s many efforts  
to support rare disease product development.

Collaboration and shared learning are the 
cornerstones of the FDA’s Office of Orphan Products 
Development (OOPD), whose mission is to “advance 
drugs, biologics, devices and medical foods for  
rare diseases.” This includes FDA designations that 
provide financial incentives, priority review and 
humanitarian use, as well as grants for clinical trials, 
research consortia and the study of rare disease 
natural progression.

According to Dr. Torjusen, in 2019 the FDA approved 
22 novel drugs and biologics with Orphan Drug 
Designation; granted 51 Rare Pediatric Disease 
Designations; and granted eight Humanitarian 
Device Exemptions, which led to the approval of 
three medical devices.

In addition, the agency’s Clinical Trials Grant Program 
funds an average of 75 clinical studies each year that 
contribute to market approval of orphan products. 

Its Pediatric Device Consortia Program assisted with 
about 200 device products in its first year. And its 
Orphan Products Natural History Grant Program 
provides funding for studies that characterize the 
natural history of rare diseases.

Dr. Torjusen stressed that the FDA is committed  
to working with all rare disease stakeholders in  
the U.S. and abroad—including other government 
agencies, industry, professional organizations, 
patients/caregivers and patient advocates. “Our aim is 
to partner and pool knowledge so that we can tackle 
the challenges of rare disease drug development 
together and not in silos,” said Dr. Torjusen.

“The agency is a learning institution, and we have 
had to adapt to advance progress in rare disease,” 
she said. “I think it is important to realize that we  
will always preserve our gold standard of safety and 
efficacy, but we are also trying to balance that with 
how we can get novel treatments to patients as 
quickly as possible.” This includes collaborations to 
better leverage natural history4 and real world data,5 
rethinking the complex regulatory issues and 
approval pathways associated with individualized 
therapeutics,6 and increasing focus on creating 
opportunities across the agency for patient 
engagement.7 There currently is a wide array of 

The FDA’s White Oak, Maryland, campus features an art installation 
by renowned artist Do Ho Suh that, when viewed from a distance, 
reads as an exuberant abstraction. But up close, it reveals hundreds 
of interconnected, uniformly-sized, plastic figures in a range of colors, 
including two figures dressed in FDA lab coats.

Inside the FDA’s Office  
of Orphan Products 
Development
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patient-focused initiatives underway throughout  
the agency. “FDA Listening Sessions are especially 
eye-opening,” according to Dr. Torjusen, “and have 
really helped the agency recalibrate how we look at 
things like study design and endpoints.” 

Referring to the art installation placed prominently  
at FDA headquarters, she emphasized that many  
of the challenges and questions the rare disease 
community must grapple with aren’t going to be 
solved by regulators alone. “Working individually we 
can accomplish something, but working together  
we can accomplish so much more, reduce 
duplication of effort and learn from each other.”

For more information on FDA’s Office of Orphan 
Products Development, visit:  
fda.gov/about-fda/office-clinical-policy-and-programs/ 
office-orphan-products-development

The agency is a learning institution, 
and we have had to adapt to advance 
progress in rare disease. I think it is 
important to realize that we will  
always preserve our gold standard  
of safety and efficacy, but we are also 
trying to balance that with how we  
can get novel treatments to patients  
as quickly as possible.

Screen at FDA
Photo Credit: Carol M. Highsmith Photography

https://www.fda.gov/about-fda/office-clinical-policy-and-programs/office-orphan-products-development
https://www.fda.gov/about-fda/office-clinical-policy-and-programs/office-orphan-products-development
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What do you do when your child suffers from a 
disease that doesn’t even have a name? Vandana 
Shashi, MD, professor of pediatrics, Duke University 
Medical Center, spends her days unravelling medical 
mysteries in the hopes of alleviating that uncertainty 
and identifying a treatment path for the 25 to 30 million 
Americans—approximately half of them children—
who suffer from rare or ultra-rare diseases.

Dr. Shashi provided a look into the work and world 
of the Undiagnosed Disease Network (UDN). UDN is 
a research study funded by the National Institutes of 
Health Common Fund. Its purpose is to bring 
together U.S. clinical and research experts to solve 
the most challenging medical mysteries using 
advanced technologies and team science.

UDN comprises a coordinating office; the Department 
of Biomedical Informatics at Harvard Medical School; 
12 clinical sites where specialists such as neurologists, 
immunologists, nephrologists, endocrinologists and 
geneticists collaborate to find causes for patient 
symptoms; and the Sequencing Core at Baylor College 
of Medicine, which performs genetic testing. UDN also 
shares its data through an exchange with public and 
private institutions worldwide.

Dr. Shashi summed up the extent of the problem. 
“Rare and ultra-rare diseases pose medical, 
psychosocial and economic burdens. It can take 
years to be diagnosed, with a 40 percent chance for 
error. Approximately 50 percent of patients are 
children, and one-third won’t live to age 5.”

Compounding the problem is that typical genetic 
approaches fail to obtain a diagnosis in 
approximately 50 percent of cases because these 
diseases are so very rare and therefore hard to 

recognize. However, according to Dr. Shashi, because 
80 percent of undiagnosed disorders have a genetic 
basis they are thus amenable to next generation 
sequencing (NGS) technologies, which can be used in 
cases where traditional genetic testing has failed to 
solve the diagnostic mystery.

Patients can apply to have their case reviewed by  
the UDN with a referral letter from their physician. 
Patients whose applications are accepted undergo  
a thorough clinical evaluation at one of UDN’s sites 
and post-evaluation clinical follow-up, which, if 
indicated, may include whole exome or whole 
genome sequencing and/or the utilization of other 
sophisticated research tools. Since 2014, UDN has 
achieved a 32 percent diagnostic success rate in 
these most-challenging cases.

In addition to having discovered 17 new disease 
genes/new syndromes, UDN—in what Dr. Shashi 
calls a “genetic Match.com”—also finds other 
patients through their GeneMatcher website.  
This can lead not only to a name for previously 
unknown diseases but also to a wellspring of  
other developments such as patient registries, 
patient/caregiver support groups, fundraising, 
research and the potential for new treatment trials.

As for the future, UDN is considering various  
models, including potential partnerships with the 
NIH, third-party payers, industry and institution 
support to continue its mission when current 
funding ends in 2022.

For more information about the  
Undiagnosed Disease Network, visit:  
undiagnosed.hms.harvard.edu

The Undiagnosed Diseases 
Network: Unraveling  
Medical Mysteries

https://undiagnosed.hms.harvard.edu


Three 
line 
overview

Body

Headline
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We had it all figured out. We 
were helicopter parents, ready 
to plot our babies’ lives through 
college and beyond. And then 
the scenic highway that was our 
life turned into a car crash from 
which we are still recovering.

—Parvathy Krishnan
Director of Patient Engagement, Rare Disease Innovations Institute,  

and mother of two children diagnosed with rare disease
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With 6-year-old son Yash ahead of the developmental 
curve, studying violin and skipping kindergarten to 
go directly to first grade, Iyer and Parvathy Krishnan 
were excited to welcome a baby girl, Ira, in 2014. Six 
months later, their lives changed.

Something was off with Ira’s development. After  
Iyer Krishnan Googled their daughter’s symptoms,  
a specialist confirmed the couple’s fears—their little 
girl had Bardet-Biedl syndrome (BBS), a rare genetic 
disorder that presents in various ways, including retinal 
degeneration, obesity and reduced kidney function. 
The Krishnans quickly became avid advocates for their 
baby girl, searching for information, state-of-the-art 
treatment and support. Still, Ira spent her first 
birthday in a hospital as her condition worsened.

Meanwhile, Yash, then 7, was experiencing severe 
gastrointestinal symptoms that imaging revealed 
were due to multiple polyps in his colon. The Krishnans 
later learned that both their children were born with 
the hereditary genetic mutation for Lynch syndrome. 
One out of four children with Lynch syndrome is at 
risk for constitutional mismatch repair deficiency 
(CMMRD), a rare, genetic, cancer-causing syndrome 
that dramatically increases the risk of developing 
multiple cancers. And both children had that, too.

Ira lived to celebrate her 4th birthday and go on  
a Make-A-Wish trip but passed away shortly after. 
The Krishnans donated her genetic material 
including tissues and blood samples to support 
research benefitting others. “Her legacy lives on,” 
said Parvathy Krishnan.

After having a total colectomy at age 8 to mitigate his 
risks for advanced colon cancer, Yash battled several 
rare cancers including, most recently, Stage 1 small 
bowel invasive cancer. Still, he and his parents live 
every day to its fullest and the 11-year old has an 
active voice in his treatment.

“Life with rare disease means that 
we will go wherever we have to go, 
to do whatever it takes to ask the 
questions we don’t have answers for,” 
said Parvathy Krishnan, who wants 
researchers and drug manufacturers to 
know that “advocates and caregivers 
like me want to keep getting answers. 
Even if our loved ones are gone, 
answers give us peace. And listen to 
caregivers and, yes, even the children 
before there is a drug ready to market. 
They’ll tell you what they want and 
what is most important to them.”

To connect with patients and families, she advised 
reaching out to both individuals and advocacy 
organizations like the one she is involved with,  
The Rare Disease Innovations Institute. “We are all 
connected to each other on social media and in  
our advocacy activities. If there’s one thing to take 
away from today, it is that we want to be heard,  
and we want to help you help us.”

When Life Takes a Turn:  
A Family’s Journey With  
Rare Disease



The FDA approved 48 new biologics in 2019 and only 
one new gene therapy, but it was the gene therapy that 
garnered 40 percent of the major media coverage at 
the time of FDA approval. By 2025, the FDA anticipates 
approving 10 to 20 cell and gene therapy products 
annually. But if these transformative therapies are 
going to find their way to patients, they’ll have to tell 
their value story long before others do it for them. 

Focus on drug costs is escalating. And the pressure  
is on—from preemptive pricing by the Institute for 
Clinical and Economic Review (ICER), to the financial 
community’s skepticism about the likelihood of launch 
success and reimbursement, to payers’ stronghold 
on access. The current election cycle and focus on 
healthcare further magnifies any pricing news, while 
drug pricing policy is making headlines as never before.

“The stories you tell about the value of a product  
is going to be increasingly important in this 
environment,” said Michelle Leeds, Senior Strategist, 
Reputation and Risk Management at Syneos Health. 
She provided the example of Zolgensma® (Novartis), 
approved by the FDA in May 2019 as the first and 
only gene therapy for pediatric patients with spinal 
muscular atrophy (SMA), a rare disease affecting one 
in 8,000 infants globally. The drug was priced at 
$2.125 million for a one-time treatment that may 
have the potential to last a lifetime.

Prior to approval, the company worked hard to  
set expectations by providing early information on 
potential pricing, FDA milestones and promising 
Phase III data. At approval, Novartis announced a 
dedicated access program with a five-year payment 
plan. The company also spoke compellingly about 
the need to look at the value of “one and done,” 
transformative therapies differently.

Key takeaways from this case study included  
the following do’s and don’ts for a life science  
company with a transformative platform:

DO:
• Begin setting value expectations early (12-18 months 

before approval). “Talk to all the key stakeholders 
and especially patients and advocates,” said Leeds. 
“Their voices are incredibly important and as you 
heard in the last presentation, they’re connected 
and they want to be involved in the process.” 
Position key factors that should drive perceived 
value in the category via media and investor calls. 

• If applicable, participate actively in ICER reviews, 
especially if they are occurring pre-approval.

• Initiate efforts to foster third-party validation at 
approval at least six to nine months before. Patient 
advocates are especially important as they have a 
stake and, more and more, a say.

• Whenever possible, disclose price at approval versus 
a later investor call for greater transparency and 
balanced media coverage.

DON’T:
• Allow incorrect or unrealistic market perceptions 

about value to persist.

• Base pricing and subsequent communications  
on factors that haven’t yet been demonstrated  
in trials.

• Be unprepared for value comparisons to other 
similarly expensive medicines in other categories.

Setting the Stage  
for the Value of 
Transformative Therapies
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To put the pricing issue in perspective it helps 
me to think about something that happened last 
year at a major industry conference,” said Leeds. 
“A reporter challenged Novartis on Zolgensma’s 
price, and a mom and rare disease advocate stood 
up and told the room that just the hospital bills 
for her son with SMA were already approaching 
$3 million. Considered in that light, the value of an 
expensive but potentially transformative therapy 
starts to take on new meaning.



Venture capital is a form of private equity financing 
that many developers of rare disease therapies rely 
on to fuel their research. Michael Dial, PhD, partner, 
Hatteras Venture Partners, gave an inside look at the 
thought process of venture capitalists as they weigh 
the risks and benefits of investing in the development 
of novel products to treat rare diseases.

According to Dial, a scientist by training, Hatteras 
looks for innovative technologies from academia or 
the corporate sector. Dial explained that “we look for 
therapies responding to high unmet needs in rare or 
other indications and we privately fund them, 
typically selling them well before commercialization 
to companies that are much bigger than us and 
better than us at getting these drugs to market.”

Because biotech startups face high uncertainty, 
venture capital investments have high failure rates. 
This trend is magnified in the rare disease category 
where challenges include trailblazing a path from 
animal model to clinical validation for rare and 
ultra-rare conditions; establishing an accurate patient 
population when under-diagnosis rates are high; 
recruiting and segmenting for clinical trials from 
small patient pools; creating a compelling commercial 
case; and figuring out reimbursement as pricing 
pressures mount. 

“These conditions are not well understood and this 
can be a big barrier limiting investment of the millions 
of dollars it can take to develop a new therapy,” said 
Dial. “It points to the importance of the academic 
research needed to better understand these conditions, 
their mechanisms and their natural history.”

But the odds are still in favor of rare disease. Statistics 
show that one out of four rare disease therapies makes  
it to market, compared to only one out of 10 therapies 
for all diseases. “That’s remarkable,” said Dial, “and  
a lot of it is due to the collaborative nature of the 
FDA and their thorough interactions with companies 
so that we know exactly what they want to see.”

Rare disease advocacy groups and foundations  
are playing key roles in rare disease drug 
development, and their involvement is a positive 
signal to potential investors. These groups can also 
create “positive tailwind” by funding early research 
and clinical trials; helping drive clinical trial 
recruitment and community awareness; supporting 
patient characterization (e.g., genetic testing); 
facilitating disease understanding (e.g., natural 
history studies); and advocating for FDA approvals.

While investing in biotech is not for the faint of  
heart, Dial and his colleagues see many advantages 
along with the challenges to investing in rare  
disease research, where high unmet need creates 
opportunities for major breakthroughs and 
significant improvements in patients’ lives.

“If you keep the patient first and foremost in mind  
as the most important thing, other good things will 
follow,” said Dial.

Investing in Rare  
Disease: A Venture  
Capitalist Perspective

Statistics show that one out of  
four rare disease therapies makes  
it to market, compared to only one  
out of 10 therapies for all diseases.
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DNA or deoxyribonucleic acid was first discovered  
in 1869, but its role in genetics was not clear until  
the 1940s, and its double-helix structure and 
replication method was not determined until 1953. 
Cut to the present day when scientists are reading, 
writing and editing DNA to create potentially  
life-saving gene therapies.

“The gene technology revolution makes this an 
incredible time for gene therapy and rare disease 
patients,” said Aravind Asokan, PhD, co-founder and 
director, StrideBio Inc., and professor and director of 
Gene Therapy at Duke University. StrideBio is a gene 
therapy company focused on a powerful new 
approach to enable gene addition, gene silencing 
and gene editing modalities to treat rare diseases.

The company is creating and developing novel 
adeno-associated viral (AAV) vector technologies. 
Viral vectors are tools commonly used by molecular 
biologists to deliver genetic material to cells. AAV 
vectors are considered one of the most promising 
delivery systems in human gene therapy. They are 
small viruses that infect humans and some other 
primate species but are not known to cause disease; 
in fact, they cause a very mild immune response. 

StrideBio’s unique approach holds the potential to 
generate unique AAV capsids that enclose the virus’ 
genetic material and are capable of evading pre-existing 
neutralizing antibodies that limit the number of 
patients who may benefit from AAV gene therapies. 
This powerful technology can be applied to any AAV 
strain, natural or engineered, yielding antigenically 
advanced AAV vectors with enhanced characteristics. 
StrideBio is currently building a proprietary 
therapeutic pipeline focused on rare central nervous 
system, neuromuscular and cardiovascular diseases.

“Innovations like virus modification are needed to 
improve outcomes, increase potency and ensure 
larger cohorts of patients can benefit from gene 
therapy, but it takes a village,” said Asokan. He 
outlined the path that StrideBio took to get to  
where it is today, starting with strong venture capital 
support, moving on to multiple partnerships with 
pharmaceuticals, biotechs and academia, and then 
growing the company’s capabilities, including the 
creation of AAV vector technology, manufacturing 
and preclinical development. “All of our business  
and scientific partners have put a lot of energy into 
building strong relationships to bring our work 
forward,” said Asokan. “In particular, our interactions 
with the rare disease community have been 
instrumental in shaping our thought processes all 
along the way.”

To learn more about StrideBio, visit: 
stridebio.com

The StrideBio Story:  
Building a Gene Therapy 
Company for Rare Disease
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Our interactions with the rare disease 
community have been instrumental  
in shaping our thought process all 
along the way.

http://www.stridebio.com


Dr. Sandra Nusinoff Lehrman remembers when  
HIV was a rare disease. She was one of the 
Burroughs Wellcome scientists who developed  
AZT. In addition to her many accomplishments in  
the field of virology, the 30-year pharmaceutical 
veteran became an advocate for pediatric rare 
disease research when her two grandchildren were 
diagnosed with a rare neurodegenerative disease 
called CLN2 Batten disease.

CLN2 Batten disease is caused by a deficiency of 
TPP1 (tripeptidyl peptidase 1) enzyme that causes 
toxic metabolites to accumulate in lysosomes (tiny 
sacs that enable cell digestion) of neurons, leading  
to progressive loss of function. CLN2 disease follows 
a devastatingly rapid course, with language decline 
and regression or unprovoked seizures beginning  
as early as age 2. The disease’s natural progression 
includes loss of language and cognitive decline, loss 
of motor skills, spasmatic movement, visual 
deterioration, blindness and premature death. It is 
estimated that 20 to 50 children in the U.S. are born 
each year with this condition. 

Dr. Nusinoff Lehrman’s grandson Chase was diagnosed 
in fall 2012 at age 3, while his infant sister Courtney 
tested positive in March 2013. “With no approved 
products to treat this disease and only supportive 
care recommended, I went into ‘grandmother from 
hell’ mode and found three experimental approaches,” 
said Dr. Nusinoff Lehrman. “I would call anyone, and 
read anything, to find out what could be done for  
my grandchildren.” The family decided on stem cell 
transplant at Duke University, with the children 
undergoing this procedure on the same day in April 
2013, at ages 4 years and 4 months, respectively.

Sadly, Chase passed away shortly thereafter, while 
Courtney is currently 7 years old. In the meantime, 
one of the original experimental approaches, which 
was in preclinical testing when Dr. Nusinoff Lehrman 
was exploring options, resulted in an FDA-approved 
therapy in 2017. The enzyme replacement therapy 
with recombinant human TPP1, called Brineura®, has 
been shown to stabilize motor function scores, with 
long-term follow-up over three years showing a 
sustained benefit in the majority of patients.8 Most 
data and use of the therapy has been limited to 
children 3 years of age or older, but recent data on a 
few younger children suggest similar safety and 
perhaps enhanced benefits in younger patients—
pointing again to the desirability of early treatment 
(even prior to symptom onset) and the urgency of 
early diagnosis.

While scientists are exploring new 
directions for CLN2 treatment, 
including gene therapy, emerging  
data support the importance of  
early diagnosis and early initiation  
of therapy when available. 

Dr. Nusinoff Lehrman also stressed the need for 
expanded newborn screening and the availability, 
through a program called Behind the Seizure, of  
free genetic testing for any child under age 8 who 
has an unprovoked seizure. Even if there is not a 
treatment available, early diagnosis allows for 
enrollment in registries and prospective collection  
of clinical and laboratory information to inform 
faster drug development plans.

Clinical Challenges in  
Rare Disease: A Scientist’s 
(and Grandmother’s) Story
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Discussion:  
What Comes Next?

• Focus on early diagnosis. A collective push is 
needed to short-circuit the “diagnostic odyssey” 
rare disease patients and their families must 
travel. For many rare diseases, signs may be 
observed at birth or in childhood but each day that 
passes without a diagnosis contributes to lost 
milestones that can never be retrieved. There is a 
need for further education for pediatricians, as 
well as more genetic counselors in the pediatric 
field. The movement to expand newborn screening 
is gaining momentum. Lacking this, families do 
much research and travel the country looking for 
answers and advocating for tests. And what about 
the families who don’t have access to resources? 
Programs like Behind the Seizure can help but are 
just a start. Expanding access to rare disease 
expertise and testing is perhaps one of the biggest 
areas requiring heightened focus and attention.

• Collaborate with the FDA. The FDA’s current 
efforts in the rare disease sphere reflect its 
awareness that getting rare disease therapies to  
the patients who need them requires thinking 
differently and in a more individualized way than 
they’ve done traditionally. The agency is embracing 
collaboration with all stakeholders, driven by a deep 
commitment to help patients. “That’s why we do the 

work we do. So if you are a developer, reach out 
early to the relevant review divisions at the agency 
to figure out what you need to do in order for us  
to ensure that the gold standard of safety and 
efficacy is met,” was the advice given by FDA Office 
of Orphan Products Development presenter Erika 
Torjusen, MD. “We’re willing to work with you.” 

• Tap all available resources to move from 
concept to drug development. For those in the 
early stages of research, making the jump from 
concept to animal model to clinical study is not 
only challenging but expensive. Hatteras Venture 
Partners presenter Michael Dial, PhD, shared  
some resources in North Carolina that innovators 
should consider even before a company is formed, 
including KickStart Venture Services and North 
Carolina Biotechnology Center, which provide 
early-stage coaching, planning, funding, 
connections, management, investors and space; 
and Pinnacle Hill, which focuses on funding drug 
research projects. Advocacy foundations are 
another resource; some sponsor post-doctoral 
study grants. “The key is understanding that 
researchers don’t have to do it all and support is 
out there,” said Dial. 
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Despite the many and often very personal challenges of rare disease 
on everyone it touches, a sense of optimism prevailed as symposium 
presenters shared stories of collaboration, progress and opportunity 
in the rare disease fight. Discussion during and after the presentations 
focused on the following calls to action:
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• Re-shape the dialogue about the value of 
transformative treatments. When we think 
about rare disease therapies—gene therapies, for 
example, where a single treatment may have 
life-saving, transformative potential—we need to 
be having a different discussion about value. To 
focus only on the cost of the drug is to focus on the 
wrong question, although in the current political 
climate this is often what happens. A more holistic 
dialogue is needed, one where the costs of having 
no treatment available—unbearably steep to the 
lives of everyone affected but also to the 
healthcare system and society—are taken into 
account as part of the value equation. As part of 
that, innovators need to think through new ways of 
developing a drug so that key stakeholders are 
involved early in defining the outcomes needed to 
demonstrate value. 

  In addition, organizations like the Academy of 
Managed Care Pharmacy (AMCP) are rethinking 
their decision-making processes and driving a 
different dialogue about how to value therapies that 
are so different from traditional medicine. Another 
example of work being done in this area is MIT’s 
New Drug Development Paradigms Financing and 
Reimbursement of Cures in the US (NEWDIGS-FoCUS) 
Project. This initiative brings together healthcare 
stakeholders to discuss solutions to access curative 
therapies for patients in a way that minimally 
disrupts payers and allows manufacturers to 
continue to innovate.

• Harness the power of “big data.” Increasingly, 
machine learning and artificial intelligence are 
expanding the potential for innovative solutions  
in rare disease. To improve the diagnostic process, 
last year Microsoft teamed up with Takeda and 
EURORDIS to use multifunctional machine learning 
to link symptoms and flag possible rare diseases  
in children in a group of Spanish hospitals. 
Researchers have also developed new statistical 
analysis methods to compensate for small test 
pools in clinical trials, and have even developed 
new ways to frame their trials to attract more 
patients. Improvements in genetic testing precision 
and the use of genomic sequencing are speeding 
up rare disease diagnosis. And health records  
can provide a retrospective look at disease 
progression, offering predictive data, while  
mobile devices can help track patient symptoms.

  Technology is also empowering rare disease 
patients and their advocates. Interoperability 
among hospitals allows easy access to patient 
data, an important feature since many patients  
see several specialists, often in different 
institutions. The Internet is both a source of 
information and connectivity with other patients.  
It is also leading to a proliferation of patient  
groups and support networks that can help with 
education, clinical trial enrollment and funding.
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This year’s symposium served as a focal point for discussion of 
these and other opportunities for shaping a future where fewer 
rare diseases remain unsolved mysteries. More than that, our 
hope is that the meeting also strengthened connections and 
fostered new ones to support collaborative action to improve 
rare disease diagnosis, support innovation and expand access  

to therapies with the potential to transform lives.
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