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Introduction: Rare Diseases
and Orphan Drug Development

In the United States, the human and economic
costs of rare diseases remain high as patients
have limited treatment options. Despite each
rare condition affecting a population of less than
200,000 individuals, there are over 10,000
known rare diseases and they impact nearly 1 in
10 people.' About 95 percent of rare diseases in
the US do not have an FDA-approved
treatment.

Rare diseases are often chronic, life-threatening,
and worsen over time.ii Direct medical costs for
over 15.5 million rare disease patients in the US
reached $418 billion per year.” On average, rare
disease patients spend over 6 years searching
for an accurate diagnosis and face an average
annual medical cost that is $26,887 more
compared to a person without a rare disease."
Rare diseases also result in immense indirect
and non-medical costs, estimated at $548 billion
per year, and include absenteeism,
presenteeism, forced retirement, and healthcare
services not covered by insurance. Taken
together, the total annual economic burden of
rare diseases in the US is about $966 billion."

Costs for Rare Disease Patients Per Year

Indirect and
nonmedical costs
including
healthcare
services not
covered by
insurance

Direct medical
costs for rare
disease patients

$548B

Despite the impacts of rare diseases and
advancements in science, orphan drug
development continues to be more challenging
compared to non-orphan drugs. Small patient
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populations are a major factor in development,
which limits clinical trial recruitment, increases
research and development (R&D) costs, and
creates greater financial risks. Orphan drug
clinical trials are especially difficult because
recruiting the right candidates from a smaller
patient population is time-consuming and more
expensive compared to standard trials.Vi Rare
disease clinical trial failure rates are higher due
to these factors. Vi

Trial design for orphan drugs is also complex,
because there is often a lack of well-established
clinical endpoints and limited understanding of a
rare disease’s natural progression. These
complications are compounded by the fact that
more than 50 percent of identified rare disease
patients are children, and that rare diseases
often have diverse manifestations which require
tailored clinical approaches for different
subgroups.* These additional complexities
lengthen the average development lifecycle for
orphan drugs to more than 15 years, while non-
rare treatments typically take around 10 years.*

Market forces also work against the development
of orphan drugs, because the inherently smaller
market sizes for rare disease therapies limit
revenue potential and increase investor risk.
New research into the comparative market
performance between rare and non-rare
innovator companies shows that revenues
generated by rare innovator companies lag
significantly behind those of non-rare firms. Less
than one-third of commercial-stage rare disease
companies reported profitability, while over half
of their non-rare counterparts reported being
profitable.X Furthermore, rare disease innovators
have a more difficult time accessing venture
capital and IPO funds necessary to support
clinical programs due to lower levels of investor
confidence. i
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To help overcome orphan drug development challenges, policymakers enacted several bipartisan
solutions over the past four decades to support treatment options for rare disease patients. Laws
enacted by both Democrats and Republicans over the years supported investments in treatments for
rare disease patients, providing rare disease innovators and funders additional incentives to advance
orphan drug development. While there are several examples, here are four impactful bipartisan laws

advancing orphan drug development: i

The Orphan Drug Act of 1983 (ODA),
spearheaded by Representative Henry
Waxman (D-CA) and Senator Orrin Hatch (R-
UT) and signed by President Ronald Reagan,
is the preeminent example of support for rare
treatment development. The law authorized tax
credits for qualified clinical testing, established
grants for orphan clinical trials, waived the US
Food and Drug Administration (FDA)
Prescription Drug User Fees, and allowed for
seven years of market exclusivity after
approval.xiv. xv

The Rare Diseases Act of 2002, led by
Senators Ted Kennedy (D-MA) and Orrin Hatch
(R-UT) and signed by President George W.
Bush, established an Office of Rare Diseases
at the National Institutes of Health (NIH) and
provided for rare disease regional centers of
excellence under the agency’s umbrella.x By
addressing the need for dedicated research
and resources, this act helped advance the
understanding and treatment of rare diseases.

Legislation Timeline

The Food and Drug Administration Safety
and Innovation Act (FDASIA) of 2012, led by
Senators Tom Harkin (D-IA) and Michael Enzi
(R-WY) and signed by President Barack
Obama, led to the FDA's rare pediatric disease
(RPD) priority review voucher program
(pRV)_xvii

The 21st Century Cures Act of 2016, led by
Representatives Diana DeGette (D-CO) and
Fred Upton (R-MI), Senators Patty Murray (D-
WA) and Lamar Alexander (R-TN) and
implemented by President Donald Trump,
streamlined the FDA’s review of genetically
targeted and protein variant therapies for rare
diseases and provided increased funding for
FDA to study the Precision Medicine Initiative
and Cancer Moonshot program — programs
critical for orphan drug development. Vi

1983 -zogezst Pharmaceuticals 2007 2016 2018
Orphan Drug for Children Act (BPCA) Food and Drug Administration » 21st Century Cures Act Right to
Act (ODA) . Rare Diseases Act Amendments Act (FDAAA) + Advancing Hope Act Try Act

1997 2003 2012 2017

FDA Modernization Pediatric Research Food and Drug Administration Safety FDA Reauthorization

Act (FDAMA) Equity Act (PREA) and Innovation Act (FDASIA) Act (FDARA)

3

Unfortunately, recent policy changes are undermining this bipartisan support for rare disease
patients, threatening to reverse 40 years of progress and creating additional barriers to orphan drug
development. Drug pricing policies like those found in the Inflation Reduction Act (IRA) and state
Prescription Drug Affordability Boards (PDABs) negatively impact the rare disease community.
Federal and state policymakers need to understand the impact these policies have on patients and
should return to the bipartisan support of advancing orphan drug development.
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Pricing Policies’ Negative
Impact on Rare Diseases

New drug pricing policies at the federal and state
level will negatively impact rare disease patients
by fundamentally changing how orphan drugs
are developed. Maximum Fair Prices (MFPs)
and Upper Payment Limits (UPLs) set maximum
reimbursable amounts for treatments throughout
the drug supply chain, and it is well documented
that similar pricing policies can limit R&D,
negatively impact smaller companies, disrupt
patient access, limit quality of life, and delay
access to medicines. Policymakers should
reconsider these approaches, especially as they
may also disproportionately impact rare disease
patients and orphan drug development.

Pricing policies shrink orphan drug R&D budgets
and investments

It has long been understood that certain pricing
policies undermine R&D investments. . xx, xxi, xxii
Most recently, it is estimated the federal
government negotiations and the MFPs will lead
to a 12 percent revenue reduction through 2039,
and therefore, R&D spending may fall about 18.5
percent in that same period. il This impact will
be magnified for riskier and longer term orphan
drug development, if companies reallocate R&D
budgets to prioritize projects with shorter time
horizons and treatments with greater demand.>V.
Vv |n fact, at least 40 research programs have
already been discontinued and 24 companies
have made announcements to curtail drug
development because of the IRA, including
Alnylam’s announcement to suspend vutrisiran
clinical trials to treat the rare condition Stargardt
disease_xxvi, XXVii

Rare disease innovator companies have also
seen disproportionately less funding from the
investor community, which companies rely on to
fund R&D. Rare disease companies saw a seven
percent decline in market value per year and a
50 percent decline in the cash available to them,
as well as a nearly 30 percent decline in total

4 Uil e Y e

potential deal value, between 2018 and 2023.xvii
In 2023, the value of rare disease partnering
deals dropped 25 percent in contrast to the 9
percent rise in partnering activity for drug
developers overall. ** Additionally, rare disease
companies’ venture capital funding fell by 2.4
percent and access to other funds through the
sale of public and private equity and debt was
reduced by 15.5 percent. These stats are
particularly concerning as commercial-stage
companies focused on rare diseases invest more
in R&D relative to revenues, compared to non-
rare companies. **

Funding for rare disease companies

Venture capital Access to other funds through the
funding fell by: sale of public and private equity
and debt fell by:
2.4% 15.5%

Pricing policies have a greater impact on smaller
companies that historically lead orphan drug
development

Studies also show pricing policies have a greater
impact on smaller companies, which have led on
orphan drug development, due to their focused
portfolios and limited revenues .. xxi Small
companies account for over 70 percent of the
R&D pipeline, and historically were developed
out of the need for orphan drugs. i, xxiv, xxv
These companies often need both larger
companies and investors to continue their
research; however, these partners pull back in
response to government pricing policies. For
example, when the European Union (EU)
implemented pricing policies, small innovators’
fundraising declined and the number of small
startups decreased, relative to the US between
2003 and 2020. In fact, the total number of
startups in the US, by 2020, was roughly three

times greater than the EU. i
ADVI
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The federal government plays an important role
in orphan drug development; however, these
contributions must be placed in context. For
example, it is estimated that the cost to replace
all private R&D funding for one year of FDA
approvals would be $139.6 billion. These total
costs are equivalent to 302 percent of the entire
NIH 2022 budget of $46.2 billion, and around 25
times the $5.6 billion that NIH dedicates annually
to clinical research trials for pharmaceuticals. Vi

R&D funding for one year of FDA approvals

compared to NIH budget

» 150
K]
3 $139B
» 100
=)
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funding budget Research

While NIH plays a crucial role in basic science
and foundational research for novel therapies, it
simply does not have the resources to replace
small companies’ reduction in R&D spending due
to pricing policies.

The IRA disincentivizes pursuing orphan indications
first and additional orphan indications

In some cases, companies could start drug
development with rare disease populations,
representing a win-win scenario for both patients
and the company. Rare patients would receive
access to treatments first and companies can
refine their drug’s efficacy profiles before moving
on to larger patient populations and
diseases_xxxviii, XXXIX

While well intentioned, the Orphan Drug
Exclusion (ODE) within the IRA creates several
perverse incentives for orphan drug
development. Under the ODE, rare disease
drugs are only excluded from price negotiation

when they are designated for a single rare
disease or condition, and when FDA approvals
are solely within that designation. Additionally,
the date used to begin a drug’s count toward
negotiation eligibility begins on the date of its first
approval, even if that approval is for a rare
disease.

Because eligibility for IRA negotiations is based
on its initial approval, rare disease innovators
have a limited amount of time to recoup their
R&D investments before potentially facing an
MFP. This dynamic encourages companies to
target larger disease populations first, instead of
pursuing orphan drugs that have limited patient
populations. The IRA also discourages
investments in additional indications because the
law eliminates the incentives to conduct this
work. At the recent 2025 JP Morgan (JPM)
conference, survey data showed 56 percent of
venture capital firms are less interested in
supporting future rare disease development due
to the IRA, and 87 percent are less interested in
small molecule development. i

The IRA also penalizes rare disease innovators
who seek additional orphan designations and
discourages the exploration of more orphan drug
approvals for the same drug. Limiting the ODE to
a single orphan designation discourages
companies from further investing in an existing
orphan drug that may meet the needs of other
rare disease patients. Even if the drug is solely
indicated to help rare disease patients and then
receives a second orphan indication, the drug
becomes eligible for price negotiations. In fact,
there are over 100 orphan drugs with two or
more orphan indications that could be impacted
due to this provision i Xl

Pricing policies that impact R&D lead to fewer orphan
drugs and could increase off-label use

Ultimately, the tightening of R&D activities will
lead to fewer therapies for rare patients.

The Orphan Drug Exclusion, while well intentioned, changes the calculus for orphan

drug development, excluding those drugs with only a single orphan designation.*
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In fact, a recent orphan drug-specific analysis
predicts a 40 percent reduction in orphan FDA
approvals from 2026 to 2035 due to the IRA, as
companies begin to shift their pipeline priorities
toward non-rare drugs.”v However, these
estimates could increase if additional
government pricing policies are implemented.?v

A recent orphan drug-specific analysis

predicts a 40 percent reduction in
orphan FDA approvals from 2026 to 2035.

Limited treatment options for rare disease
patients may also lead to further off-label use,
which is when a physician prescribes a product
that the FDA has deemed to be safe and
effective for a condition other than the one it is
being prescribed to treat. The practice of
prescribing off-label drugs is estimated between
20 percent to 30 percent and is common for rare
disease patients, who typically lack treatment
opinions_xlvi,xlvii

However, off-label use is not a panacea for rare
disease patients. First, off-label uses of FDA-
approved drugs are made without the benefit of
an FDA-reviewed analysis of safety and
effectiveness data, and this lack of scrutiny has
been proven to put patients at higher risk for
medication errors, side effects, and unwanted
drug reactions XVii. Xlix Similarly, if physicians are
unaware of the potential uses or possible side
effects of medications, they may not be able to
properly recommend medicines to their patients
and jeopardize the important patient-physician
relationship.

Off-label prescribing puts rare disease patients in
a precarious financial situation. Insurers and
pharmacy benefit managers typically do not
reimburse off-label use of drugs on the basis the
treatment is “experimental” or “investigational.”
Consequently, patients are often required to pay
out-of-pocket for these therapies, leading to
substantial financial strain.!
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Not only is this bad for patients, but if left
unchecked, it could threaten the FDA gold
standard of drug approval. Treatment options
may not be further explored or invested in if off-
label use for a particular drug becomes common
practice. Innovator companies should be
encouraged to generate the necessary research
to support label expansion for prescribers to
reference, which off-label prescribing
disincentivizes.

Pricing policies shorten life expectancies, which also
disproportionately impact rare disease patients

Pricing policies lead to significant reductions in
life expectancy by delaying research and limiting
treatment options for both current and future
patients.' A recent IRA analysis projects there is
a loss of 116 million life years over the next two
decades.lii Rare disease patients are likely to be
disproportionately affected, as this vulnerable
population already faces limited treatment
options and shorter life expectancies.™ v

with 95 percent of rare diseases currently
lacking any approved treatment, policies that

hinder orphan drug development risk
exacerbating these disparities.

In fact, orphan drugs have a greater potential to
improve and extend the lives of patients,
compared to non-orphan drugs."i: Vi Therefore,
by limiting orphan drug development,
policymakers are not only deepening the
challenges faced by rare disease patients, but
limiting their current and future life expectancy.

Pricing policies limit access to existing orphan drugs
by distorting already complex drug supply chains

Access to orphan drugs has historically been
challenging due to drug shortages"ii and
utilization managements tools'*; however, pricing
policies could further limit access by distorting
drug supply chains. Manufacturers, health
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insurers, and providers may each face reduced drug at a certain price, may also be restricted in

financial incentives to produce and distribute their reimbursement and may either carry the
drugs needed to treat rare disease patients. For ~ drug at a loss or decide to no longer carry the
example, if an MFP or UPL is set, a health drug. For pharmacists, a survey found that
insurer may be restricted in a drug’s potential nearly 90 percent of independent pharmacies
revenue and may change its formulary to may not sell Medicare-negotiated products given
improve access to a more profitable treatment. reimbursement concerns.Xi In either of these
The IRA is already driving these decisions as 78  situations, patients lose access to their

percent of surveyed health directors indicated medicines due to pricing policies, which already
plans will "restrict therapeutic options in come as a challenge for rare disease patients.
response to" the government pricing policies and  Unfortunately, legislation like the IRA, which was
the MFP.!x Ixi passed with the intent of reducing costs and

improving access, is how having the opposite

Similarly, providers, wh h hased i i
Imilarly, providers, who may have purchaseda . +in practice.

Policy Recommendations

Federal and state policymakers should Policymakers should consider alternatives to best
immediately act to undo the damage done to support rare disease patients:

orphan drug development. Pricing policies, Maintain incentives for rare disease research,
like thg MFP a”‘?' UPLs, n(.egativ.ely impact Carve out all orphan drugs from pricing policies,
rare disease patients by disrupting patient and:

access, limiting life expectancy, delay orphan
drug indications, and limit orphan drug
development.

Maintain incentives for rare disease research

Increase the Orphan Drug Tax Credit to its original 50 percent of qualified R&D costs. The Tax
Cuts and Jobs Act’s reduction of the value of the Orphan Drug Tax Credit from 50 percent to 25
percent of qualifying clinical trial costs represented a break from 40 years of legislative policy that
encouraged the development of treatments for rare patients. This action exacerbated issues with the
underlying value proposition for rare therapies and has since discouraged investor confidence in rare
innovators as compared to their non-rare counterparts.i To counteract the negative innovation trends
which have followed this policy, Congress should ensure stability and protect advances made in rare
disease research by increasing the Orphan Drug Tax Credit to its original 50 percent of qualified R&D
costs.

Develop policies to enhance orphan drug access.

Reauthorize the Rare Pediatric Disease (RPD) Priority Review Voucher (PRV) program. Without
Congressional action, the RPD PRV program expired in late December 2024. Congress recently
provided a short-term programmatic extension through that date using a continuing budget resolution,
but a program that has been integral to the development of rare therapies should not continue to be
subject to temporary fixes. At this juncture, there is enough evidence of the program’s benefit to
orphan drug development that Congress should make the RPD PRV program permanent.xV
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Maintain incentives for rare disease research, continued...

Expand direct federal funding and involvement in rare disease product research and
development. Legislators increased federal funding allotments for rare disease scientific priorities
through the 21st Century Cures Act, and they can continue to make similar investments that
further accelerate rare disease medical research and increase patient access to novel
therapeutics in future legislation. Representatives Diane DeGette (D-CO) and Larry Bucshon (R-
IN) are continuing their bipartisan collaboration on these issues within new Cures legislation, and
other policymakers should support their efforts to increase federal investments in rare disease
treatment development.™ They can also work to strengthen regulatory pathways that allow rare
disease products to reach patients more quickly, such as FDA’s Accelerated Approval program.

Carve out all orphan drugs from pricing policies

Improve the Orphan Drug Exclusion to encompass all products designated solely to treat
rare diseases. Under the current structure of the Inflation Reduction Act’'s Orphan Drug
Exclusion, innovators are disincentivized from seeking additional orphan designations and
approvals for rare disease treatments. Thankfully, there is a bipartisan solution in Congress to
address this unintended consequence of the Exclusion called the “ORPHAN Cures Act.”
Congress should move immediately to pass the ORPHAN Cures Act, which would ensure orphan
drugs treating one or more rare diseases or conditions are excluded from Medicare drug price
negotiations.

Encourage Prescription Drug Affordability Boards to exclude drugs solely focused on rare
diseases from Upper Payment Limit procedures. PDABs are state bodies tasked with
controlling prescription drug costs through cost reviews, mandatory reporting, or the
implementation of ceiling prices (known as upper payment limits) that cap the amount that
stakeholders can be reimbursed for certain treatments. Several states have enacted PDABs with
varying authorities to impact treatment prices to date, and a small portion of these states have
already exempted orphan drugs from PDAB activities.* However, these exemptions are not
universal, and given the potential treatment access issues for rare disease patients created by
PDAB action, it is imperative that all PDABs provide statutory protections for solely orphan
products.

Develop policies to enhance orphan drug access

Bolster outcomes-based contracting. Outcomes-based contracts make a certain percentage,
or the entirety, of the payment for a treatment contingent on the degree of patient benefit. An
approach that enables companies to negotiate a standard outcomes-based contract applied
consistently across all payers could help solve uptake issues surrounding the commercialization
of orphan drugs. This framework presents another opportunity to reward companies’ orphan
treatment innovation, while simultaneously increasing rare disease patients’ access to new
therapies.
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About ADVI Health

ADVI is a commercial strategy and business development consulting firm that thrives on
solving complicated problems in an evolving healthcare system. We are a specialized team of
operators, policymakers, and clinicians with extensive experience delivering pragmatic,
results-oriented approach. We deliver a comprehensive perspective by integrating business,
policy, and science to find creative solutions through data, learned insight and compelling
strategy to help make decisions across all segments of healthcare.

The firm represents a sophisticated client base of Fortune 500 life sciences and health care
service companies as well as venture and private equity-backed companies in diagnostics,
digital health, health IT, and health care services. The firm is at the forefront of health care
delivery transformation, payment reform, public and private payer coverage, and healthcare
merger and acquisition deal flow, within the US and abroad.
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