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Abstract

In an effort to mitigate the risks and efficiently and sustainably advance research
and development of new therapies for patients with rare diseases, many non-profit patient
advocacy groups have begun to financially support the research themselves through novel
and innovative approaches. One such approach involves the partnership of non-profit
patient advocacy groups with pharmaceutical companies to fund research outside of the
traditional methods of funding translational research and to offset the financial risks that
comes with orphan drug development. This approach offers a new model of non-profit
funding for pharmaceutical research and is commonly referred to as “venture
philanthropy.”

This paper expands upon current knowledge of the venture philanthropy model by
analyzing various examples of existing venture philanthropies in order to assess the
benefits and barriers to establishing a venture philanthropy model. In particular, venture
philanthropy presents a viable and businesslike mechanism to raise funding for research
and development of therapies for rare diseases, and directly engages with industry
partners to direct the research and development process in accordance with the goals of
the patient advocacy group. Inadequate organizational infrastructure challenges the
implementation of a venture philanthropy model, while moral and ethical dilemmas
present barriers to advancement of the venture philanthropy model itself. Suggestions are
offered on ways to overcome such barriers. Patient advisory groups that are pursuing new

therapies to help make a difference in the lives of their patient populations should seek to



overcome the barriers to the venture philanthropy model in order to accelerate and sustain

research and development to support discovery of new medications and treatments.
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Chapter L.

Introduction

Therapeutic Drug Discovery

Only about 12% of drugs that reach the clinical trial stage end up receiving
market approval by the US Food and Drug Administration (FDA) (Research and
Development in the Pharmaceutical Industry | Congressional Budget Olffice, 2020).
Most drugs candidates do not even reach the clinical trial phase. Some estimates have
put the success rate at only 1 out of every 10,000 drug candidates to make it through all
the way to market (Hanson et al., 2009). Recent efforts to quantify how much it costs to
develop a new drug have put the cost at between $1 and $2 billion (DiMasi et al., 2016).
These amounts include all costs incurred in connection with a successful new drug as
well as those costs associated with the failed compounds in a company’s program that
may not make it out of pre-clinical studies, may fail during the clinical trial phase, or may
not receive FDA approval. These costs include all capital costs incurred during the
research and development (R&D) process. In addition, the entire process of bringing a
drug from initial development to market approval can often take more than a decade. As
such, a large percentage of a pharmaceutical company’s finances are spent on R&D. In
fact, a 2020 analysis by Congressional Budget Office (Research and Development in the
Pharmaceutical Industry | Congressional Budget Office, 2020) shows that

pharmaceutical companies contribute over 25% of their net revenue on R&D, which is



more than any other industry today (see figure 1). R&D costs can represent a major

barrier to bringing new drugs to market.

30
25 | Pharmaceuticals
20 +

Semiconductors
15 Software
10 -

Technological
5 o~ _ Hardware

- S&P Total

Market Index
0 1 1 1
2000 2005 2010 2015

Figure 1. R&D spending as a share of net revenues (sales less expenses and rebates) for
different industries. From “Congressional Budget Office, using data from Bloomberg,
limited to U.S. firms as identified by Aswath Damodaran” Research and Development in
the Pharmaceutical Industry | Congressional Budget Office. (2021). Retrieved January
15, 2022, from https://www.cbo.gov/publication/57126

Pharmaceutical companies invest in R&D with an eye on a return on their investments,
and the amount of money spent towards investment depends on the future earning
potential of the target of investment. These companies factor in all of the revenue they
expect to earn from the drug against the R&D costs to bring a new drug to market and
current regulatory policies that may impact the supply and demand for the drug
(Research and Development in the Pharmaceutical Industry | Congressional Budget
Office, 2020). When anticipated revenue, supply and demand is low, the R&D return on

investment is relatively low and bringing a new drug to market becomes risky and less



desirable. For this reason, historically, pharmaceutical companies have shied away from
pursuing therapies to target rare diseases as the risks to companies’ financial bottom lines

are considerably higher (Institute of Medicine (US) Forum on Drug Discovery, 2009).

Background on Rare Diseases and the importance of Patient Advocacy Groups

Rare Disease Advocacy Efforts

Many rare disease therapies today are attributable to the early establishment and
the evolution of the rare disease patient advocacy groups (PAGs). These early PAGs were
primarily formed by physicians in the first half of the 20 century to educate other
physicians as a matter of public health or by parents of patients who were looking for
others to connect with to share in their challenging experiences (Hoffman, 2020). Early
PAGs had few resources and very little guidance. This began to change in the late 1970’s
and early 1980’s with the formation of the National Organization for Rare Disorders
(NORD), an ad hoc coalition of PAGs with a common interest to encourage the study of
rare diseases and the development of treatments. NORD was instrumental as a collective
mechanism to lobby Congress to pass the 1983 Orphan Drug Act (“History of
Leadership,” 2020).

Although the prevalence of disease (figure 2) is typically used as an indicator to
determine whether or not a condition is considered a ‘rare disease’, there is no widely
accepted international consensus on how a rare disease should be defined, and the
prevalence threshold differs depending on the region and/or the authority (Nguengang

Wakap et al., 2020).



Estimated Prevalence Rate of Selected Rare
Diseases per 100,000 People Worldwide
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Figure 2. Prevalence rate of selected rare diseases worldwide generated from data
available via Orpha.net (The portal for rare diseases and orphan drugs).
https://'www.orpha.net/consor/cgi-bin/index.php

In Europe, for example, a rare disease is a condition that affects 1 in 2,000
people, while in Taiwan its 1 in 10,000. In Japan, the threshold to be considered a rare
disease is one that affects fewer than 50,000 people (Ghosh, 2019). In the United States,
the 1983 Orphan Drug Act defined a rare disease to be a medical condition affecting
fewer than 200,000 people (Orphan Drug Act of 1983, 1983).

Since the passing of that landmark legislation, more than 7,000 rare diseases,
affecting between 25-30 million Americans, have been identified by the National Institute
of Health (NIH)(Genetic and Rare Diseases Information Center (GARD) — an NCATS
Program | Providing Information about Rare or Genetic Diseases., 2021). The 1983

Orphan Drug Act has served as the catalyst for the R&D of drugs and therapies to treat



rare diseases in the United States by providing incentives like tax credits, waiver of
Prescription Drug User Fees (PDUF), and extended marketing exclusivity rights to
companies and drug developers (FDA, 2020).

Before the 1983 Orphan Drug Act was enacted, only 38 drugs for rare diseases
had been approved by the FDA. In the three decades after the 1983 Orphan Drug Act
was enacted, that number had grown to almost 600. Moreover, most of the orphan drugs
approved by the FDA are to treat a single rare disease and have no other therapeutic value
(Huron, 2021). This highlights the importance of the 1983 Orphan Drug Act in
incentivizing the development of therapies for rare diseases. In fact, drugs and biologics
for rare diseases now account for around a third of all newly approved treatments to
market by the FDA (Huron, 2021).

Today, there are more than 330 rare disease foundations listed as members of
NORD (“Member List,” 2022). An analysis done in 2014 identified 7,865 unique PAGs
in the United States (S. L. Rose et al., 2017). Many diseases may have several non-profit
organizations that advocate on behalf of people with the disease and for the development
of treatments for the disease. Most of the therapies and treatments for rare diseases that
are available today would not have been possible without the proliferation of PAGs, the
creation and support of NORD, and the impact of the 1983 Orphan Drug Act. (Mikami,

2019).

Future PAG Efforts
Despite these advances in therapies for rare disease, there is still much work to be
done. The pace of R&D can sometimes leave PAGs frustrated and more than 90% of

rare diseases still do not have a single FDA approved therapy (“New Study Investigates



the Number of Available Orphan Products, Generics and Biosimilars,” 2021). While
PAGs have long been involved in the R&D process in pursuit of new drugs to treat their
respective diseases, these groups typically focus most of their time on advocacy,
fundraising, patient and community education, and supporting basic research. Money
raised through their fundraising efforts are used to provide funds to support academic
research in the form of grants to clinical investigators (Hanson et al., 2009). In addition to
the financial support, PAGs may participate in research activities in a variety of others
ways. For example, they often provide input in study design, and assist in patient
recruitment and data collection through the use of registries. From the researchers’
perspective, partnering with PAGs can lend an additional level of credibility and
trustworthiness to the research (Landy et al., 2012).

While academic research may result in the discovery of important compounds,
industry is relied on to actually bring new therapies to market as industry is much more
proficient at clinical translation. Once promising compounds are discovered,
pharmaceutical and biotech companies will typically seek to purchase the rights to the
research in order to advance the research into clinical testing. The challenge, historically,
has been that these pharmaceutical and biotech companies have not been eager to get
involved in bringing drugs for rare diseases to market. Even with the powerful incentives
of the 1983 Orphan Drug Act, the high financial risk and low reward of developing a
therapy that will potentially be prescribed to only a few thousand patients have
discouraged pharmaceutical companies from pursuing translational research targeting

rare diseases.



The lack of desire to develop treatments for smaller patient populations has led
PAGs to get creative. In an effort to mitigate the risks of R&D, bridge the translational
research gap, and efficiently and sustainably advance R&D therapies to serve their
patient populations, an increasing number of PAGs have sought out other methods of
advancing research through partnerships with industry and actively engaging in
translational research. One such method that has proved to be successful in advancing
the pace of research for rare diseases is by developing or establishing a venture

philanthropy model (Hanson et al., 2009).

What is Venture Philanthropy?

Venture philanthropy is an idea that originated on Wall Street in the late 1980°s
by leaders of investment firms who believed that the development of new ideas and
innovations addressing some of America’s most challenging problems could be supported
by providing seed capital grants to social entrepreneurs who would lead these innovative
efforts (John & Emerson, 2015). The concept is closely related to venture capitalism,
which invests money from various sources in high-risk areas. There is no single
definition of the term ‘venture philanthropy’ and many experts have developed their own
definitions and interpretations for the concept (Gemelli, 2010). In simple terms and in
the context of drug development, venture philanthropy can be described as a partnership
between a non-profit organization and a drug company, wherein the non-profit
organization helps to finance the development of a therapy and the drug company

provides a return on that investment if the therapy succeeds (Cohen & Raftery, 2014).



The Milken Institute, a non-profit, nonpartisan think tank that employs
unconventional methods to thinking about health has been promoting and advancing the
venture philanthropy model through various mechanisms. In 2003, the Milken Institute
launched a center called FasterCures, dedicated to speeding up scientific research by
taking a patient-centered approach. Their mission, as stated on their website, is “to speed
up the process of moving new therapies from discovery to patients in need”’(FasterCures
| Milken Institute, 2022). FasterCures defines venture philanthropy as “taking concepts
and techniques from venture capital finance and high technology business management
and applying them to achieve philanthropic goals”(4bout TRAIN, 2022). FasterCures
views, and tries to help PAGs view, funding as “an investment rather than as the
traditional concept of a charitable grant with corresponding expectations of return on
investment, operating efficiencies, and management oversight”(4bout TRAIN, 2022)

To facilitate this view and the implementation of the venture philanthropy model,
FasterCures has put together and made available a list of resources for non-profits
seeking to accelerate R&D through the use of venture philanthropy. In addition,
FasterCures holds webinars showcasing industry leaders in the non-profit foundation
sector and the biotech industry who have successfully established partnerships. Finally,
they produce case studies as a road map for others on what it takes to create a successful
venture philanthropy program.

The Research Acceleration and Innovation Network (TRAIN) is another resource
from the Milken Institute and FasterCures to inform organizations about best practices in
venture philanthropy with respect to collaboration, intellectual property, patient

engagement, the regulatory process, and R&D systems (Milken Institute, 2021). There



are currently over 100 organizations, many of which are dedicated to curing rare diseases,
who belong to this network that have either adopted the venture philanthropy model or

have interest in accelerating translational research in a specific disease area.

Introducing Venture Philanthropy to the Biotech Industry

Venture philanthropy found its way into the biotech industry by using non-profit
and patient advocacy philanthropic resources and leadership to accelerate translational
research and shift discoveries from academia into the hands of industry who are uniquely
positioned to commercialize the discoveries (Institute of Medicine (US) Forum on Drug
Discovery, 2009). With this approach, PAGs may help mitigate the risks of researching
and developing therapies for rare diseases, which have traditionally discouraged the for-
profit industry from targeting these high-risk and low-reward therapeutic pipelines

(Hanson et al., 2009).

Cystic Fibrosis Foundation

The Cystic Fibrosis Foundation (CFF) is widely acknowledged as one of the
pioneers of venture philanthropy. The CFF is often regarded as the first non-profit PAG
to successfully engage in venture philanthropy as a means to advance their non-profit
mission. The CFF story has been extensively reported in the press and has been held as a
model for how to operate a successful venture philanthropy model (Hinkes-Jones, 2015;

Johnson, 2019; Pollack, 2012; Tozzi, 2015).



Prior to the 1950’s, little was known about CF other than the disease carried a sad
prognosis of an inevitable early death. No one knew what caused CF and there were very
few who specialized in the disease. In the early 1950’s, a group of parents of children
with cystic fibrosis (CF) founded the first CF patient advocacy group. They were
concerned that there was no research being conducted on the disease and there were no
treatments available for their children (Cystic Fibrosis Foundation, 2022). This group
was led by a young physician named Milton Graub, who had two young children
diagnosed with CF (Trivedi, 2020). Through a grassroots approach, they found others
and began an organization which would stimulate research into the causes of the disease
and advocate for more resources for families who were impacted by it. In 1955, the
National Cystic Fibrosis Research Foundation was formed and set out to understand more
about the underlying cause of CF (Trivedi, 2020).

CF is an autosomal recessive hereditary disorder that affects about 30,000 people
in the US and 70,000 worldwide (Cystic Fibrosis Foundation, 2022). It is the most
common genetic condition in Caucasian populations. It is caused by a genetic mutation
to the cystic fibrosis transmembrane conductance regulator (CFTR) gene. This gene
codes for a protein channel that transports chloride to the epithelial cell surface. When the
gene is mutated, the normal salt and water balance is disrupted leading to thick,
dehydrated and viscous mucus. The mucus then provides a breeding ground for bacteria
which causes chronic infection and inflammation (Cystic Fibrosis | NHLBI, NIH, 2022).
Although the most common and serious complications occur in the lungs and airways,

multiple organs are impacted by this condition (figure 3).
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Figure 3. Image A describes the multiple organs that may be impacted by the mutated
CFTR genes. Image B shows an image of a normal airway with just a thin layer of mucus
lining the airway. Image C shows an airway with cystic fibrosis which contains thick,
sticky mucus, blood and bacteria. Cystic Fibrosis | NHLBI, NIH. (2022).
https.://www.nhlbi.nih.gov/health-topics/cystic-fibrosis

With the discovery of the CF gene in 1989, the prospects for life changing
therapies began to take shape. In the years after, scientists began to truly understand the
underlying cause of the disease (Collins, 2019). Even with the discovery of the CF gene,
until this past decade, CF treatment consisted primarily of maintenance therapies.
Dornase alpha to thin out the mucus, antibiotics to treat bacterial infections, and
pancreatic enzymes for malnutrition, were among the only therapies previously available

to help with the symptoms associated with CF.
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In 2012, this treatment paradigm began to shift with the FDA approval of
ivacaftor, the first drug to treat the underlying cause of CF. As a direct result of the
efforts that came from the discovery of the CF gene, ivacaftor is among a new class of
highly effective drugs, called modulators, that have changed the course of the disease
(Collins, 2019). In fact, data from the CFF patient registry shows that in 1995, the life
expectancy of patients with CF was 32 years old. Registry data from 2019, however,
shows that patients born during the era of modulators have a life expectancy of 46 years
(Understanding Changes in Life Expectancy | Cystic Fibrosis Foundation, 2022).

This new treatment paradigm aligned with the CFF’s innovation in funding
research. Shortly after the discovery of the CF gene in 1989, the CFF developed a
strategy to offer funding for drug development to for-profit pharmaceutical
companies. Their first attempt at using this method was a $40 million investment in 2000
to support R&D of a small company, Aurora Biosciences (now Vertex Pharmaceuticals),
that specialized in high throughput screening, a sophisticated technology at the time that
used machines to test thousands of compounds daily to see if any of them had potential
therapeutic benefits for people with CF (CF Foundation, 2021). In exchange for the
funding from the CFF, Aurora Biosciences agreed to provide a share of the royalties for
any treatments that resulted from the research (Tozzi, 2015). That first investment, and a
total of $150 million over the next several years led to a breakthrough therapy by what is
now Vertex Pharmaceuticals to treat the underlying cause of CF (CF Foundation, 2021).

Through the years, funding from the CFF has resulted in significant advancements
in the scientific understanding of the disease, including the discovery of the CFTR gene

(Trivedi, 2020). Today, the mission of the CFF is “to cure cystic fibrosis and to provide

12



all people with CF the opportunity to lead long, fulfilling lives by funding research and
drug development, partnering with the CF community, and advancing high-quality,
specialized care” (Our Mission | Cystic Fibrosis Foundation, 2022). The foundation now
supports and accredits over 130 specialized care centers across the US and Canada to
treat CF patients and conduct clinical research trials. They have also created a national
clinical trials network, the Therapeutic Development Network, to lead in the strategy,
design, implementation and analysis of CF clinical research, and have established
national resource centers to provide centralized and hyper specialized expertise in the
field. Additionally, they have even built their own translational research lab, the CFF
Therapeutics lab, where they are on the cutting edge of screening compounds, gene
editing and stem cell research to accelerate the drug development process and bridge the
gap between academic discoveries and the development of new drugs by the
pharmaceutical industry (Cystic Fibrosis Foundation, 2022).

The CFF continues to innovate and create new groups within the CFF to advance
research and understanding of the disease. Most recently, the CFF has adopted a new
funding mechanism to proactively invest in research which creates new opportunities for
biotechnology companies to enter the field of CF research (Innovative Funding
Approaches to Get Breakthrough Science Applied to Your Disease, 2022). The CFF has
implemented this new funding mechanism using a three pronged approach: 1)
establishing a new incubator fund which allows the CFF to seek out companies that have
the innovative genetic technologies to fund, 2) partnering with a leading investment firm
to create a CF focused portfolio of licensed CF genetic technologies, and 3) creating a

competitive pitch day where companies with genetic technologies can compete to win
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dedicated CF lab space and scientific assistance from the CF Foundation’s scientists.
Importantly, this new approach will help accelerate the development of new therapies
designed to target the estimated 10% of the CF patient population that does not respond

to any newly approved CF therapies.

Prominent Breakthrough Therapies and Major Returns On Investments

There are a number of examples in which the venture philanthropy model has
been successful at developing therapies for rare diseases. The most prominent example of
success with the venture philanthropy model can be found in the development of
ivacaftor (Kalydeco) to treat the underlying cause of CF. Following the discovery of the
CF gene, (Marx, 1989), scientists began working on a drug to treat the genetic
defect. With support from the CFF, Aurora tested over 600,000 chemicals by a high
throughput screening process to correct the defective protein. One chemical was found to
work and scientists began figuring out a way that the chemical could be administered
orally to patients (Palca, 2013). The CFF continued their support after Aurora was
purchased by Vertex by providing an additional $75M in funding to develop the chemical
into a viable treatment for patients (Donnelly, 2011) . According to Bob Beall, the then
CEO of the CFF, that investment allowed Vertex to lower their risk to develop the drug
for a rare disease (Pollack, 2012). Approved by the FDA in 2012, ivacaftor became the
first of four highly effective modulator therapies produced by Vertex that were a direct
result of the CFF’s venture philanthropy model (Feuerstein & Herper, 2019).

As part of a well negotiated venture philanthropy arrangement between the CFF
and Vertex, the CFF would obtain royalties from sales of Kalydeco (Pollack, 2012). After

ivacaftor was approved, the CFF struck another deal with an investment firm, Royalty
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Pharma, to sell their future royalties for the drug at a price of $3.3 billion (Tozzi,
2015). After the sale of future royalties, the CFF, an organization that serves the interests
of about 30,000 people in the US who have the disease, had more money to invest in
future research than the American Cancer Society, the American Heart Association, and
the American Diabetes Association combined (Tozzi, 2015). The CFF has since
committed over $500 million in funding investments in other biotech companies to
accelerate drug development and advance their mission of delivering a cure to people
with CF (CF Foundation, 2021). That initial windfall of returns has led to sustained
investing opportunities, which in turn, has led to even better treatments for an even larger
percentage of the CF population (Gavidia, 2019). Funding from the CFF has led to the
development and FDA approval of sixteen drugs, including the four that treat the
underlying cause of CF, with many more in the pipeline (Drug Development Pipeline,
2020).

The CFF venture philanthropy model may be the most well-known example of
venture philanthropy, and certainly the most prolific of the rare disease organizations, but
other foundations and PAGs have also committed resources to for-profit companies

hoping to replicate the CFF’s success.

Another Example of Successful Venture Philanthropy for Rare Diseases

Epidermolysis Bullosa Research Partnership
The Epidermolysis Bullosa Research Partnership (EBRP) was founded in 2010 by

two families whose children were diagnosed with Epidermolysis Bullosa (EB)
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(Founders, 2022). EB is a group of rare connective tissue disorders that causes sores and
blisters on the skin. The disorder is caused by a genetic mutation that results in a missing
protein that, when functioning properly, binds the epidermis layer to the dermis layer of
the skin. In those with EB, the fragility of the skin causes it to blister, rub off and create
open wounds. The disease affects 1 out of every 50,000 births and there are currently no

treatments or cures for this disorder (What Is EB?, 2020).

The mission of the EBRP is to build a faster path to curing EB. This group has
taken a very direct approach to serve their mission by establishing themselves first and
foremost, as a venture philanthropy organization. Alex Silver, Co-founder of EBRP, has
an extensive business background in private investment and fund management and has
leaned on his education and experience to create an efficient way to accelerate the speed
of R&D of treatments for EB. Accordingly, EBRP employs an extremely business
minded approach to research funding. They operate similarly to an early stage investor
and negotiate favorable terms for their investments with a partnering mentality. In their
review of potential business partnerships, EBRP specifically evaluates intellectual
property (IP) that can be patented and monetized. Any returns generated from those
investments goes back into funding additional EB research, giving philanthropic dollars

the potential to exponentially grow (figure 4).
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Figure 4. EBRP’s venture philanthropy research financing model in which all returns on
investments are directed to be re-invested in additional projects. “Our Impact” EB
Research Partnership (2022) https://www.ebresearch.org/our-impact.html

The EBRP established their EB Clinical Research Consortium to facilitate the
collaboration between scientists at academic institutions, which they fund. This has led
to a shared data platform where researchers can “aggregate, centralize, analyze, and
decode the clinical genomic, and patient data underlying the disease” (Consortia, 2022).
Each year they put out a call for research funding applications (RFAs) to identify funding
opportunities. They have a strong scientific advisory board tasked with rating the
applications, while an investor board scrutinizes the investment opportunities (possible
return on investments, royalties, etc.) Eddie Vedder, the front man for the band Pearl
Jam, and his wife, who was a friend of one of the families, co-founded the EBRP and
have helped bring a celebrity profile to the organization. Additionally, the EBRP has an
active EB Community Council to help steer the organization’s initiatives. Since their
founding ten years ago, they have raised over $40 million dollars and funded over ninety

research projects.
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Venture Philanthropy for Foundations with Common Diseases

Michael J Fox Foundation

Larger PAGs have also embraced the venture philanthropy model to developing
sustained research programs. The Michael J. Fox Foundation (MJFF) is an excellent
example. MJFF was founded in 2000 by the actor Michael J. Fox shortly after disclosing
publicly that he had been diagnosed with young-onset Parkinson’s disease (PD) at the age
of 29 (Michael’s Story | MJFF, 2021). PD is a neurological movement disorder in which
the brain causes dopamine levels to drop resulting in tremors, slow movement and loss of
balance over time. People with PD are usually diagnosed later in life, beginning around
60 or older. The cause of PD is still unknown, but there are some factors that may
contribute to risks of developing PD. Scientists have identified specific gene mutations
which may cause PD, but those are uncommon and are typically only found in patients
who have family members with PD. Environmental factors, such as exposures to certain
toxins, may also increase the risk (Parkinson’s Disease - Symptoms and Causes, 2022).
These unknowns highlight the opportunity for venture philanthropy partnerships to
continue research focused on learning more about the disease, identifying ways to treat

the symptoms, and ultimately finding a cure.

At the forefront of PD research, the MJFF’s mission is “to find a cure for PD
through an aggressively funded research agenda and to ensuring the development of
improving therapies for those living with PD today” (Our Promise | Parkinson’s Disease,
2022). In keeping to this mission, the MJFF has become the single largest private funder

of PD research and considers itself a venture philanthropy “investing in non-dilutive,
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funding in high-risk, high-reward therapeutic development projects from industry with
great potential for patient impact” (Michael’s Story | MJFF, 2021). The foundation’s
overarching goal is to accelerate next generation treatments for PD by funding projects
that have been identified to be the most vital to patients and to coordinate efforts among
all who are investigating new treatments and therapies for the disease (Michael’s Story |
MJFF, 2021).

To advance this goal, the MJFF has established a strong organizational structure
of leadership and a diverse board of directors consisting of business leaders, celebrity
personalities, clinicians, and scientists. In addition to their leadership and board, they
have created a number of advisory committees including the Founder’s Council,
Leadership Council, Patient Council, and a Scientific Advisory Board to provide
guidance, advice and insight from stakeholders in support of the MJFF mission.

The MJFF Founder’s Council was established in 2008 as a way to honor
individuals who have made transformative and significant contributions to the MJFF
mission. Their membership is comprised of former board members or advisors who
continue to serve the foundation ad hoc, providing advice in their areas of expertise. The
Leadership Council was established as an advisory board to provide strategic insight and
financial support. The Patient Council is arguably the most important of the three, as it
provides patients with the opportunity to directly impact the priorities of the MJFF. They
provide input on needs assessments, community outreach, and the patient role in
research. The Scientific Advisory Group, comprised of physicians and scientists, come
together to review grant applications and direct the scientific approach to drug discovery

(Leadership & Staff | MJFF, 2022).
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With the advice and guidance of these stakeholders, the foundation has provided
more than $1 billion in funding for research programs over the last 20 years, with most of
that money being earmarked for translational research (The Michael J. Fox Foundation
Annual Report 2019 + 2020 Milestones + Momentum, 2021). They have funded testing
of over 100 compounds to target PD, and have partnered with industry in new ways to
support new approaches to promising early-stage therapies (Our Research Strategy |
Parkinson’s Disease, 2022). These efforts have thus far resulted in eight new PD drugs
coming to market since 2014. These new treatments include: Dopamine replacement
therapies (Duopa, Inbrija and Rytary), Adenosine Receptor Antagonist (Nourianz),
Amantadine (Gocovri), Catechol-o-methyltransferase (COMT) Inhibitors (Ongentys),
Dopamine Agonists (Kynmobi), Monoamine Oxidase (MAQ) B Inhibitors (Xadago)
(Medications & Treatments | Parkinson’s Disease, 2022).

Even as new drugs are coming to market, the MJFF continues to fund research
into older treatments searching for new and more efficient ways to deliver the older
existing therapies such as the dopamine replacement therapy, levodopa. One of the first
and most commonly prescribed drugs to treat PD, levodopa, was developed in the 1960’s.
Although levodopa provides therapeutic benefits, the drug, as originally formulated,
would turn into dopamine before most of the dosage could reach the brain. Novel
formulations of levodopa, that would increase the efficiency of this therapy, are now
close to FDA approval due to the “de-risked” financing of the MJFF (Medications for

Motor Symptoms | Parkinson’s Disease, 2022).
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Juvenile Diabetes Research Foundation

Another example of a successful implementation of the venture philanthropy
model for a disease organization serving a comparatively large population is the Juvenile
Diabetes Research Foundation (JDRF). The JDRF was founded in 1970 as the Juvenile
Diabetes Foundation. Once it became apparent that research was at the center of their
goal to cure type 1 diabetes (T1D), the word “Research” was added to the name (4bout
JDRF, 2022). Today it is simply referred to as the JDRF in an effort to be more inclusive
of the millions of adults who also live with T1D.

T1D is an autoimmune disease that affects 18 million globally and an estimated
1.6 million in the US. It occurs when the pancreas stops producing insulin, the hormone
which allows glucose to enter the body’s cells to provide energy. Since the body does
not make insulin naturally, someone with T1D will need to inject or pump insulin to
regulate blood sugar levels in their body. Failure to properly regulate these levels can
result in either hypoglycemia (low blood sugar) or hyperglycemia (high blood sugar) and
can cause long term complications such as kidney failure, nerve damage leading to
amputation, blindness, heart attacks and strokes (4bout JDRF', 2022).

JDREF has a strong leadership team with diverse backgrounds in medicine,
academia, and business. They established a group of national volunteer leaders, the
Global Mission Board, to accelerate the JDRF’s mission through special initiatives.
JDREF has also established international affiliates to continue their mission abroad.

While JDRF continues to lead in their research and advocacy efforts for T1D, in
2016 they established their T1DFund to serve as a philanthropic vehicle that operates

similarly to a venture capital fund. T1DFund is comprised of a core team, a diverse
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board of directors, an investment committee of experienced financial experts, and a group
of medical experts serving in a scientific advisory role. It is a mission driven fund that
raises capital from private donations and focuses on investing those funds in companies
that are researching and developing drugs, diagnostics, devices and platforms to improve
the lives of people with diabetes and other closely related diseases.

T1DFund was created to solve a critical funding gap in translational research in
the T1D drug and device development pipeline. It has been designed to find and fund the
best early-stage T1D commercial opportunities to accelerate the delivery of treatments,
preventions, and cures to patients. JDRF’s goal for the T1DFund is to accelerate research
and greatly reduce the risk to those companies by absorbing some of the financial burden
associated with developing novel therapies. They also aim to create a pipeline of “next-
generation” discoveries by reinvesting 100% of all returns on the fund’s investments.

The JDRF model differs from the CFF and MJFF models in that T1DFund funds
raised are solely from wealthy donors who are able to contribute a minimum of $500,000
over four years. In contrast, the CFF and MJFF raise funds through many philanthropic
means, including local charity events and small individual giving pledges. The thought
behind the T1DFund venture philanthropy model is that the donors will be more invested
in the operations of the fund and will have a more hands on approach in the decision
making, including input into the direction of the funds. Since the JDRF (and almost all
other PAGs) is a 501(c)(3) non-profit fund, the investors have full tax benefits for their
donations. They don’t, however, receive distributions on any gains or returns on their
investments, and revenues in excess of expenses get redistributed back into the fund for

further investing.
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T1DFund seeks out investment opportunities in companies that are developing or
have existing R&D programs focused on T1D with the potential for clinical success.
They also look for companies that have favorable business models so they can recruit
private capital for additional funding. With these strategies, the JDRF has been able to
fund more than $2 Billon in T1D research since their inception. Several new devices
and drugs have been developed and approved by the FDA to treat patients with T1D
using funding from JDRF’s TIDFund. Currently, T1DFund reports a robust portfolio
that includes 28 companies focused on three main areas of interest: Beta Cell Therapies,
Immunotherapies, and Improving the lives of people with type 1 diabetes (JDRF T1D,

2022).

Multiple Myeloma Research Foundation

Another example of an organization that has embraced the venture philanthropy
model is the Multiple Myeloma Research Foundation (MMRF). The MMRF was
founded in 1998 by a patient newly diagnosed with multiple myeloma and her twin sister.
At the time of founding, very few resources were available and the life expectancy was 3
years. Multiple myeloma is a rare form of blood cancer that occurs when malignant
plasma cells accumulate in bone marrow. As they accumulate, they begin to produce M
protein, an abnormal antibody that can cause tumors, bone destruction, kidney damage
and impaired functioning of the immune system. The exact cause of multiple myeloma
develops is still not fully understood but it is not thought to be a hereditary disease.
Research has shown that it twice as likely to affect African Americans compared to other

ethnicities (“What Is Multiple Myeloma?,” 2022). The mission of the MMREF is discover
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and advance a cure for each and every multiple myeloma patient. 90% of their total
annual budget goes towards research and related programming.

Since its founding, the sisters have been leaders in the area of patient engagement,
open access to medical data and advancing the business of sequencing. They have
developed relationships with academic institutions, have a clinical network of 23 sites
(the MMRC), and the largest genomics data set of any cancer. Similar to the CFF and
JDREF, there is quality leadership and a board of directors with diverse backgrounds that
is driving its success. Their honorary board of actors, athletes and other celebrities help
bring national recognition to their organization.

Like the establishment of the T1DFund by the JDRF, in 2019, the MMRF
established the Myeloma Investment Fund (MIF), an independent, self-sustaining venture
fund to attract new biotech firms to help advance MMREF’s mission to deliver precision
medicine approaches to every patient by investing in the most promising companies,
clinical assets, and technologies in multiple myeloma. As a venture philanthropy fund,
donors do not receive distributions. All profits are returned back into the Fund and
reinvested in new opportunities. Their investment strategy is to de-risk companies with
transformational potential in the treatment of multiple myeloma with an emphasis on
immune-oncology. Similar to the T1DFund, the MIF is structured like a private equity
fund. The minimum donation for the MIF is $100,000. The MIF has developed a
portfolio of 6 biotech companies. The success of the MMRF and their partnerships with
biotech companies and academic medical centers has led to the development of 13

breakthrough therapies to treat multiple myeloma. (“Myeloma Investment Fund,” 2022).

24



Other Advocacy Models for Consideration

Although many PAGs have implemented a venture philanthropy model to
facilitate their organizational missions and have taken an active role in the R&D process,
others PAGs still rely on the traditional drug development model and choose to focus
their efforts on education, patient advocacy, and clinical advocacy programs. These
PAGs can still impact quality and efficiency of clinical trials by actively engaging in the

process (figure 5).

Financial support for research * Support to sponsors around key regulatory
Matural history data
Input on relevance of research to patients
Access to translational fools
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Figure 5. Patient Advocacy Group Engagement Across the Clinical Trial Continuum.
There are many ways in which patient advocacy groups can get involved in all phases of
clinical research. Clinical Trials Transformation Initiative (CTTI) (2022) https://ctti-
clinicaltrials.org/our-work/patient-engagement/patients-groups-clinical-trials/
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Sickle Cell Disease Association of America

Once such example of a non-profit organization that relies on the traditional drug
development model is the Sickle Cell Disease Association of America (SCDAA). Its
mission is to advocate for people affected by sickle cell conditions and empower
community-based organizations to maximize quality of life and raise public
consciousness while advancing the search for a universal cure. Its goal is to support
research, education and funding of individuals and families of those who are impacted by
the disease (“Mission & Vision,” 2022). Sickle cell disease is an inherited blood disorder
that affects red blood cells. There are several other sickle cell advocacy groups, but this
appears to be the largest and most organized.

The SCDAA has a national staff, and a board, but the organization appears to lack
the diverse educational expertise and training that several of the other well organized
groups maintain. According to their end of year financials from 2019, their net assets for
the year totaled $690,000. The majority of their funding based on their report came from
biotech and the pharmaceutical industry (SCDAA Annual report, 2019). These
financials, in contrast with the millions of dollars raised to support CF research highlights
the economic inequity between the two rare diseases and perhaps begs the question of
what role does structural racism play in the ability to properly fund R&D of drugs to treat
rare diseases. The SCDAA does not fund biotech companies, but they do provide some
funding for academic research. Most of the research, therefore is done at academic
research institutions with primary funding support by the federal government. There is

currently no cure, although with funding from the NIH and through the work of academic
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research institutions and the biotech startup bluebird bio, gene therapy trials are currently

underway (Kolata, 2021).

Huntington’s Disease Society of America

Another example of a PAG that has elected to take a different approach to the
traditional model of patient advocacy is the Huntington’s Disease Society of America
(HDSA). The HDSA bills themselves as “the premier non-profit organization dedicated
to improving the lives of everyone affected by Huntington’s Disease (HD). From
community services and education to advocacy and research, HDSA is the world’s leader
in providing help for today, hope for tomorrow for people with Huntington’s disease and
their families” (4bout | Huntington’s Disease Society of America, 2022). HD is a rare
genetic disorder that causes the progressive breakdown of nerve cells in the brain. There
are treatments available to help manage the symptoms of HD, but there are currently no
treatments available to prevent the mental, behavioral and physical decline that results
from the disease. Similar to the SCDAA, the HDSA funds clinical research at academic
research centers but does not engage in venture philanthropy.

According to 2020 financials, the HDSA raised $8.97 million in revenue and
provided $2.61 million in new research grants to academic research centers (Financials |
Huntington’s Disease Society of America, 2020). Unlike the SCDAA, however, there is a
separate foundation (CHDI) that works with advocacy groups like the HDSA and others
that is solely focused on funding research and partnering with academic centers and
biotech companies to research HD. The CHDI is a privately funded non-profit
biomedical research organization that is exclusively dedicated to rapidly developing

therapies that substantially improve the lives of those affected by Huntington’s disease.
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The CHDI has a $35 million operating budget and spends $150 million annually on
research endeavors (CHDI Foundation, 2022).

The CHDI engages with the HDSA and the two collaborate on initiatives
including sharing resources. This separate approach allows the HDSA to focus on
advocacy and leave the investment strategy and risks to the CHDI. Maintaining
separation may allow the HDSA to reduce conflicts of interest associated with raising
private money and funding pharmaceutical research. However, it’s possible this
approach may lead to some confusion for patients and family donors about where to
donate their money. There also needs to be excellent channels of communication
between the two organizations to function at a high level and reduce any resource

redundancies between them.
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Chapter I1.

Methods

This section details the methods used to identify the benefits and barriers to the
venture philanthropy model as exhibited by various PAGs employing the venture
philanthropy model. The benefits were identified from selected case studies of PAGs that
have implemented the venture philanthropy model and from a literature review of
research engagement models. The barriers to implementing the venture philanthropy
model were identified from a literature review of selected organizations that have not
utilized the venture philanthropy model or selected PAGs which have been challenged in

implementing the venture philanthropy model.

Selected Case Studies

Cases for analysis of the venture philanthropy model were selected based on a
literature review of key words. “Venture philanthropy”, “drug development process”,
“patient advocacy”, “rare disease organizations”, “costs of drug development” were terms
searched in pubmed.gov (an online repository of biomedical literature citations) and
Google. Previous knowledge of the CFF’s successful venture philanthropy model

prompted an initial google search of “CFF venture philanthropy” which led to the

discovery of the FasterCures website, and several articles with current news concerning
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the CFF’s venture philanthropy model. Additional organizations were identified and case

studies were reviewed based on these initial findings.

Selection of Organizations for Comparison

Similar to the process for identifying models of venture philanthropy, a Google
search for “patient advocacy groups who have not adopted the venture philanthropy
model” led to the identification of patient advocacy organizations that utilize a traditional

method of funding for research development.

Review of PAG Resources

Once the organizations of interest were identified, a thorough review of each PAG’s
website and targeted literature review about each PAG was conducted to evaluate the

following:

1) Patient populations (e.g., does the organization have adequate numbers of

patients that meet eligibility criteria in the US and globally);

2) Patient access to existing therapies;

3) Existing and developing research infrastructure;

4) Leadership (e.g., type, level of engagement, oversight structure);

5) Research affiliations or other access to specialized experts (e.g., does the

organization have experienced researchers and collaborators at research
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facilities or academic medical centers that can lead the investigations into
these drugs and adequate numbers of patients that meet eligibility criteria in

the US and globally);

6) Level and form of investment in R&D (e.g., how much money has been
invested by the companies to develop new therapies and where are those

investments going?);

7) Time to successfully bring a drug to market (e.g., any indication of how long
it took (or would take) for a drug to come to market through a PAG under a

venture philanthropy model vs. a PAG under a traditional path?);

8) Impact of new treatments on the patient population (e.g., life expectancy and

quality of life associated with the therapies).

This allowed for further exploration of the underlying similarities and differences in each
PAG utilizing a venture philanthropy model compared to those that did not, and how
those similarities and differences may have contributed to the relative success of R&D
for new therapies. A comparison of the history, leadership, organizational structure, and
fundraising abilities of the patient advocacy groups was conducted to identify unique
characteristics of PAGs that have benefited from venture philanthropy and those that

have not.
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Chapter II1.

Results

Key Benefits of the Venture Philanthropy Model

Accelerating R&D as Compared to Traditional Drug Development

The process of R&D for a new drug is typically slow and arduous. The time
required for the translational process to get from an idea in the laboratory to a drug
receiving FDA approval can take upwards of 20 years, or 7.5 years on average to get
through clinical trials, and the success rate is less than 1% (Austin, 2021). The old adage
“time is money” rings especially true in pharmaceutical research where costs to develop a
new drug during this time period can be between $1-2 billion (Schlander et al., 2021).
Often times, the delays in this process occur between the discovery phase and the pre-
clinical phase of drug development, or what drug developers refer to as the “valley of
death” of drug development, when a promising drug stops being developed because it is
unable to attract adequate funding (Auerswald & Branscomb, 2003).

In the traditional funding model, funding from the federal government (primarily,
the NIH), is used almost exclusively to fund basic research. After the early stages are
complete, the promising drugs go through the translational phase where many are
discontinued for lack of funding due to the high risk of funding what will likely be a
failed drug candidate. If the drug is sufficiently promising, it may be supported by
venture capital, other private funding, or by pharmaceutical companies to attempt to bring
the drug through clinical trials and into the market. Several factors can increase risk and

negatively affect this traditional process. Examples include decreased funding for basic
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research, regulatory barriers, and drug safety issues that can cause a product to be
withdrawn from consideration.

The venture philanthropy model, by contrast, helps provide funding all the way
through the drug development process either through direct funding or through
facilitating collaboration between researchers and venture capitalists until the drug comes
to market (Feldman & Graddy-Reed, 2014). This process incentivizes smaller biotech
companies to continue the research and further reduces, or eliminates the gap between
discovery and clinical testing entirely. Accordingly, venture philanthropy may help
accelerate drug development by bridging the so-called ‘valley of death’, reducing the
financial risk to the developers, and ultimately, encouraging them to continue developing

promising drugs.

Increased Collaboration and Active Participation in Research

In addition, venture philanthropists collaborate with drug developers, many of
which are small biotech startups that need resources and who benefit from the venture
philanthropists’ active role in the research studies. Venture philanthropists set conditions
on funding and use milestones and benchmarks to review the research progress and
further gate funding support (Feldman & Graddy-Reed, 2014). The active participation
of the PAGs directly contributes to the acceleration of research by incentivizing
companies to keep pace with the milestone directives from the venture philanthropists.
This is a departure from traditional funding strategies whereby PAGs contribute to the

research funding, but do not actively invest with milestone based payments and active

33



collaboration. Figure 6 shows a simplified view of the drug development pipeline with

differences in the approaches of industry and foundations.

Drug Development Pipeline
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Figure 6. Drug Development Pipeline showing A) a traditional model with a funding gap
between discover and clinical development, which is commonly referred to as the “valley
of death” and B) a venture philanthropy model in which funding is continuous for the
entire development process therefore eliminating the “valley of death” and increasing the
chances of drug development success. Feldman, M.P., Graddy-Reed, A. Accelerating
commercialization: a new model of strategic foundation funding. J Technology Transfer
39, 503523 (2014). https://doi-org.ezp-prodl.hul harvard.edu/10.1007/s10961-013-
9311-1

Another way in which collaboration with venture philanthropies accelerates R&D
is in recruiting patients for clinical trials. By allowing PAGs to actively participate in the

process, PAGs may help drug developers gain access to patient registries and specialty
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clinics at academic medical centers where research participants can be recruited more
easily. This access reduces the time for recruitment and enrollment into the pivotal
clinical trials. Delays and inefficiency can add significant costs to developing a drug. By
financing and actively participating in the development process, PAGs can not only
reduce the financial risk to pharmaceutical companies but also reduce the risk of delays in
the process. One example to highlight this acceleration is the CFF’s active participation
in developing Tobramycin Inhalation Solution (TOBI). TOBI is a drug developed to treat
lung infections in patients with CF. The R&D process was a collaborative effort between
a small start-up biotech firm named PathoGenesis Corporation, the CFF, the NIH and
academic researchers (L. M. Rose & Neale, 2010). PathoGenesis Corporation had
negotiated with the CFF and Seattle Children’s Research Institute to develop and license
the drug. Development of the drug was progressing until the FDA put the planned phase
3 clinical trial on hold until they could review inhalation toxicology studies on the drug
candidate. Because of the continued funding and strong collaborative approach with the
CFF, the research teams were able to pivot and quickly conduct and submit the requested
toxicology studies. At the same time, the researchers ran a new phase 2 trial with the
same IND application which presented favorable data for a more efficient nebulizer along
with a lower dose option to be used in the phase 3 studies. The continued funding and
collaboration directly resulted in saving about a year in development time and several
million dollars in costs. The drug was ultimately approved by the FDA in 1997 and IP
rights were shared among the collaborators. The entire development program took only 4
years to move from proposal to FDA drug approval - much faster than the decade, on

average, for traditional drug development (L. M. Rose & Neale, 2010).
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Sustainability of the Venture Philanthropy Model

One of the fundamental aspects of venture philanthropy that contributes to its
success is the notion that all revenues and profits that are generated from the successful
development of a therapy is re-invested in additional R&D opportunities.

This concept provides a sustainable model for funding R&D. PAGs that engage
in venture philanthropy do so with a goal of setting favorable terms on their investments.
This may be in the form of IP ownership and negotiating lucrative royalties, or licensing
out potential or future royalties if the product goes to market. In the case of IP
ownership, I[P may be transferred from a small biotech company to a larger
pharmaceutical company during the translational research stage and the PAG will either
retain I[P ownership or sell the rights to the IP to the pharmaceutical company. If they
retain IP rights and the drug is approved for market, they may receive royalties directly,
or they may sell the royalties at a later date. This process is self-sustaining as it generates
revenue that is cycled back into R&D in the form of new investments, for the cycle to
continue.

More recently, PAGs have begun negotiating partnerships with companies that
result in entirely new companies once the drug moves into later stage clinical testing. An
example of this successful approach is the EBRP’s partnership with the small biotech
firm, ProQR. In 2019, EBRP acquired the IP from ProQR and spun off a new company
“Wings Therapeutics” (as equity partners with ProQR and others) to continue the
development of its promising drug to treat EB. They now own the IP that can be patented
and monetized if proven successful. That will generate more money that can then be re-

invested in other partnerships or research programs.
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Barriers Which May Inhibit Organizations from Engaging in the VP Model

Insufficient Infrastructure and other Resource Deficiencies.

There are several barriers to engaging in the venture philanthropy model that must
be considered such as inadequate organizational infrastructure. Organizations that have
established successful venture philanthropy models all have strong supportive leadership
and well defined advisory groups to facilitate the venture philanthropy process. These
components of the organizational infrastructure are essential to ensuring the venture
philanthropy model is structured to: (a) advance patient advocacy and education, to
inform the public on the strategic goals of the organization; (b) conduct rigorous
scientific analysis and evaluation of the possible drug candidates, including to identify
opportunities for collaboration; and (c) obtain favorable investment terms by using savvy
business acumen to scrutinize the potential investments. If the PAG does not have these
components, it may be incapable of or hindered in taking on an active role in the research
or entering into the complex relationships that venture philanthropy requires.

The small size and limited scope of a PAG, or its new establishment, may also
make implementation of a venture philanthropy model challenging or impractical. As
stated earlier, there may be several PAGs that serve a single disease population. These
PAGs may be smaller and have a narrower scope associated with a particular parent or
family of a patient who has formally organized a charitable foundation to fundraise in
order to give back to a local clinic or larger national foundation. Such a PAG may not be
adequately structured to partner with drug developers or engage the level of internal
expertise needed to support such collaboration. Moreover, PAGs formed in connection

with a disease that is so rare or just newly discovered may not yet be sufficiently engaged
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in the R&D process to implement a funding model to support R&D. Therefore, newer
and smaller advocacy groups may be challenged to establish a venture philanthropy
model.

In addition, there are some PAGs which prefer to only serve in educational and
advocacy roles for their patients. Those will often provide resources to patients to help
them find available research opportunities, but typically leave the funding to traditional

avenues or leave it up to other PAGs to serve in that capacity.

Potential Moral and Ethical Issues.

A concern that has been raised over the last few years and highlighted in a 2015
New York Times opinion piece is the privatization of medical research and the
subsidization of the pharmaceutical industry (Hinkes-Jones, 2015). According to the
article:

“There is nothing to stop pharmaceutical companies from creating
their own philanthropies, funding research with tax-exempt dollars and then
selling themselves the rights to the intellectual property. Without price
controls on the final product that come with public funding, the potential
costs of the resulting medicines are limitless. So far, there is no effort to
extend government price controls to venture philanthropy derived research.

The Cystic Fibrosis Foundation did little to lobby for lower prices on the

drugs that were developed from the research it funded. As a result,

Kalydeco, a cystic fibrosis medication it funded, is one of the most

expensive drugs available, at $300,000 a year (Hinkes-Jones, 2015).

The private funding and subsidization of the industry has seemingly caused a shift
in the industry towards seeking to develop blockbuster drugs to treat rare diseases at the
expense of researching drugs for more common diseases. Efforts to cure these rare

diseases rather than to treat or prevent them can be very costly and resource draining,

which can lead to higher costs which could have a much larger impact on society by
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placing the burden on the health care industry in the form of higher drug prices. Critics
argue that the CFF’s success has come at the expense of the very patient population they
have dedicated their mission to helping. The drugs they helped deliver come at an
increasingly high cost for insurers and patients are faced with deductibles that many
simply can’t afford (Cohen & Raftery, 2014).

Another important ethical issue to take into consideration is the role of race in
venture philanthropy. Much of the successes highlighted in case studies and in journal
articles involving rare diseases that primarily affect Caucasians. Amyotrophic lateral
sclerosis (ALS), with its ice bucket challenge raising over $115 million dollars in 2014,
has been able to take that money and the media attention it attracted to boost its annual
funding by over 187% for the subsequent five year period (Strub, 2019). CF is another
example of a very well-funded disease (via the CFF) that primarily affects Caucasians.

The disparity is staggering when comparing funding for these two diseases to a
disease like sickle cell anemia, which primarily affects people of African descent.
According to a 2013 article in the Baltimore Sun:

“In 2003, it turned out, sickle-cell disease attracted about $500,000

in private charitable funding. Cystic fibrosis, which affected fewer than a

third as many people (nearly all of them Caucasian) attracted $150 million

— 300 times as much. That year, there were also 115 federally funded

comprehensive care centers dedicated to cystic fibrosis. There were 10 for

sickle-cell disease according to the study, which later appeared in the
journal Pediatrics. Experts say the figures haven’t changed much. Sickle-

cell, it’s clear, is an orphan disease in more ways than one (Pitts, 2013).”

A history of systemic racism in America has led to fewer economic opportunities

and substandard access to health care for people of color. As a result, sickle-cell care has

fallen behind due to inequities: people with the disease are more likely to have less
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disposable income and to be on government assisted health insurance. This also means
that treating these patients is likely not as profitable, which in turn, leads to less funding
for research and development (Nowogrodzki, 2021).

Organizations like the Milken Institute have begun to address the issue of racial
inequality in philanthropy (Ensuring Equity in Philanthropy | Milken Institute, 2022).
They have an education series designed to show their members how systemic racism can
hinder progress on a multitude of issues including health disparities. They promote the
diversification of boards for a broader perspective and they teach how to reduce bias in
the grant application review process. Through their programs, they are helping PAGs

and funders to begin addressing racial injustices in R&D.

40



Chapter IV.

Discussion

In a traditional drug development model, the early stages appear to be driven
primarily by academic research funded by the NIH and other government organizations.
Once the academic institutions identify a promising new candidate, it is very difficult to
move that candidate into pre-clinical and clinical testing without the support and
resources of private financing. Historically, this has led to the phenomena known as the
“valley of death” where it becomes very challenging to find funders willing to finance
continuing R&D of an uncertain drug. The reasons for this are usually due to calculated
risk assessments and the potential for returns on the investment. These funding risks are
especially prevalent for rare diseases where the potential returns are much lower due to
the limited number of patients available to benefit from the sale of the drug.

Some of these concerns are addressed by initiatives of the US government,
including tax incentives, extended product exclusivity, and patent protections to name a
few, but there is still major hesitancy among pharmaceutical companies to move products
forward that have limited financial appeal. Although non-profit organizations have been
instrumental in lobbying the government to enact these initiatives, many of these non-
profits have historically sat on the funding sidelines after their initial investments in the
academic research, not wishing to bridge the translational research gap between early
stage academic discoveries and clinical testing.

With the emergence of venture philanthropy and the success of the CFF, many
PAGs have embraced the new venture philanthropy model and are finding their own

success in accelerating clinical research. There is greater recognition now through the
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venture philanthropy model, that PAGs can do more for their patients than just playing an
advocacy role. Advocacy continues and should continue to play an important role for
PAGs, whose non-profit mission is intertwined with the patients who rely on the
advocacy. Moreover, continued advocacy and lobbying efforts by the PAGs and other
non-profit groups, like NORD, paved the way for laws such as the 1983 Orphan Drug
Act to be enacted and for greater advancements in drug R&D than ever before.

However, many are finding that advocacy and education alone is not enough. In
order to truly accelerate the pace of R&D and get over the ‘valley of death’ in the
process, PAGs must take an active role in finding biotech and pharmaceutical companies
that are willing to work with them in the translational research space. Some PAGs take it
one step further to establish their own research labs with their own in house experts to
develop new therapies through the translational stage with the end goal of selling or
licensing their discoveries to companies that can take them through clinical testing and
into market.

Venture philanthropy can be an efficient and sustainable model to advance R&D
of therapies and serve the mission of the PAG because the PAG controls the research
process by providing the funding on satisfaction of scientific benchmarks and milestones
to ensure that the research is moving forward. They negotiate favorable terms on their
investments and often retain IP or licensing rights. In a truly sustainable model, like the
one created by the CFF, they take any profits received and re-invest them in additional
research opportunities to create additional profits and so on and so forth to sustain

continued R&D to help the PAG patient population. Table 1 summarizes key
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characteristics identified across organizations discussed in this paper that have

successfully implemented a venture philanthropy model (Table 1).

Table 1. Examples of Organizations that Exemplify Key Characteristics for a Successful
Venture Philanthropy Program

Characteristics CFF MJFF EBRP MMRF JDRF
Bob Beall, oversaw Deborah Brooks, co- Alex Silver, co- Kathy and Karen Derek Rapp; served as
the first approved founder with a strong | founder and Guisti, co-founders; President and CEO
drug using the VP background in Chairman; strong Kathy now leads the from 2014-2019, was
model; spent 21 years | business and finance; | business background | Harvard Business instrumental in
Strong Senior as President and CEO from 2000- and personal School's Kraft creating the T1D Fund
Leadership CEQ,; retired in 2015 2007; continued to connection to the Precision Medicine
serve as Executive disease Accelerator
Vice Chairman until
she resumed the role
of CEO in 2021
High Profile Joan Rivers (in the Michael J Fox and Eddie Vedder Honorary Board with | Several celebrity
80's), Lewis Black, the Founders several high profile ambassadors

Champion to Raise
Funds and the
Organization's
Profile

Boomer Esiason

Council, which
includes several high
profile celebrities and
business leaders

athletes, actors and
TV personalities

Significant and

Each organization relies on a Board that the following professionals: Phys

icians, Scientists, Pharmaceutical Executives,

Varied Board Public Health Experts, Business Leaders, Patients and Families, Researchers

Expertise
Has chapters and Parkinson's leading EB Clinical Research | Multiple Myeloma Has chapters and
branch offices convener uniting Consortium consists Research Consortium | branches throughout
throughout the disparate of 21 academic consists of 22 the US. Has own in

Consolidates United States. Funds stakeholders (e.g., medical centers research centers house scientists.

Knowledge Across
Organization &

its own network of
over 100 CF care

patients, researchers
from academia and

across the US

across the US

Centers of Excellence
leverages resources

Disparate Research | centers and research industry, and collaborations

Centers centers at leading policymakers and across leading
universities and regulators) academic medical
medical schools centers.

Focus on Patient Nati_onal Patientv MIJFF f‘atient EBRP VCommunity Myeloma Mentors JDRF TID Voices

Engagement Advisory Council Council Council Program Council

Participatory Each organization takes a hands-on approach to funding, including negotiating favorable funding terms with research

Approach to milestones and benchmarks, and providing scientific advisory services.

Research Funding

Although not without its potential for controversy, PAGs should seriously

consider the aforementioned benefits and challenges associated with establishing a

venture philanthropy model. PAGs considering establishing a venture philanthropy

model must first address any resource, personnel or structural constraints. Smaller PAGs

may consider partnering with other PAGs advocating in a common disease area to
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establish a venture fund. In any event, resources must be properly reallocated to continue
to provide patient advocacy while also engaging leadership with business and investment
expertise and in-house scientists to establish a robust scientific advisory committee.
Future venture philanthropy models must also be willing to address the ethical
and moral concerns as part of the model. For example, a large scale PAG that
consolidates many diseases or disease forms may consider reallocating funding to support
greater diversity in clinical trials. Or, PAGs with successful venture philanthropy models
may help support PAGs which are able to achieve greater diversity in clinical trials to
develop a venture philanthropy model. With respect to the price associated with drugs
produced with funding from venture philanthropies, the venture philanthropy must
negotiate reasonable limitations to prices when negotiating their investment terms.
Reasonable pricing for patients to be able to purchase and access the drugs produced with
the support of venture philanthropies is soundly within the scope of the venture
philanthropy and should be properly negotiated when the venture philanthropy’s leverage
is greatest. Failure to do so opens up the venture philanthropy to reputational harm down
the road and undermines their value as an advocate for their particular disease population.
Once a venture philanthropy model is established however, the PAG should not
become complacent with their results. As technology and innovation continue to
progress, the PAG should continue to innovate and collaborate in support of the PAG’s
mission to find a cure for the disease afflicting their patient population, or otherwise
create significant therapeutic benefits for their patient population. With the emergence
over the past decade of precision medicine, and the ability to identify sub-groups within

diseases based on genotypic and phenotypic analysis, it is more important than ever for
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PAGs to fund the research and look for potential collaborations with companies that have
the technology to develop more specific cures, that can help everyone with the disease.
PAGs that truly want to make a difference in the lives of their patients by bringing
new therapies to market will work to overcome the novel barriers and challenges to the
venture philanthropy model in order to accelerate and sustain R&D to support discovery
of new medications and treatments. These PAGs must also continue to innovate and
create new opportunities for R&D. Together with their collaborators in industry,
academia, and government, these PAGs must continue to innovate in their approach and

strategy in applying the venture philanthropy model.
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