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ABSTRACT

Objectives: The study analyses the impact of incentives in Orphan Drug Act on Orphan Drug
revenue strategies of pharmaceutical and biotechnology companies in USA and proposes
policies and steps to address the same. Results: There are 389 orphan drugs in circulation as of
2019 with average price of $32,000; prices ranging between $6,000 till more than $500,000. 39%
of the marketed drugs costing more than $100,000 treats 23% of patient population. Out of 1.8
million treated patients in 2019, only 0.1% of patients received treatment with drugs having cost
greater than $500,000. Orphan drug research and development spending by pharmaceutical
and biotechnology companies was 11% of total expenditure of the companies in 2019. The high
cost of orphan drugs remains an issue as overall 10% of impacted patient population receiving
treatment. Conclusion: The Orphan Drug Act of 1983 has introduced various incentives for
pharmaceutical companies to invest more in orphan drug research. It has been observed that
there is increase in investment as well as orphan drug approvals because of the incentives and
grants. Orphan Drug development is not aligning with the provided incentives and overall cost
overall remains high, and availability of treatment is not as expected due to the high costs.
Incentives to manufacturers needs to be balanced with treatment availability based on affordable
pricing to ensure increased research and higher therapeutic coverage.
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INTRODUCTION

Any disease that affects less than 200,000 people in USA or orphan drugs which includes research and clinical trial grants

any disease for which research and development costs are not
expected to be recovered are generally regarded as “rare disease”
There has been substantial progress in development and approval
of drugs required for treating rare diseases in the last 40 years.
These drugs are referred to as “Orphan Drugs” But significant
unmet medical need still exists not only in USA but around the
globe and almost 7000 rare diseases effecting millions of people
remain to be treated with proper therapeutics.

As there are unknown risks associated with development of
orphan drugs; due to low patient population the economic
benefits of cost recovery are difficult due to low revenue potential,
as a consequence various incentives are provided by the Federal
Government to promote research on rare diseases.? As mentioned
in the provisions of The Orphan Drug Act (ODA) of 1983, US
Government provides incentives for research and marketing of
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for academic and corporate sponsors of rare disease research,
25% tax credit on clinical trial expenditures, Prescription Drug
User Fee Act (1992) marketing application fees waiver, access
to FDA fast track approval, access to FDA’s Investigational New
Drug Program and pre-approval mechanism of drugs under
development, and a seven-year market exclusivity provided by
FDA for designated orphan drugs. During the seven-year period,
FDA will not approve any new or generic drug application for the
same disease or same product.’

The economic incentives are not sufficient to promote innovation
in the long run and are also or unable to address the orphan
drug pricing and treatment cost for patients and insurance
companies.*® From a value point of view, patients end up paying
indirectly for orphan drug development through taxes and directly
for purchasing the treatment.” Lack of significant development in
orphan drug research area despite economic benefits to sponsors
and increasing financial burden to all stakeholders,® due to rising
cost of treatment is a major concern in the society. It is important
to address both the treatment affordability of patients to increase
therapeutic coverage as well as required incentives to promote
research and development of orphan drugs.'
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MATERIALS AND METHODS

Analysis was performed on Orphan Drug designations and
approvals obtained from Orphan Drug Database and Orange
Book Database of FDA. Patient population and revenue
information were taken from IQVIA reports. The information
gave a view of orphan drug approval and pricing landscape in
USA.

RESULTS

There has always been a lag between patient needs and available
treatment. Along with that, rising cost of treatment, lack of
adequate insurance coverage and premium pricing of drugs are
contributing to bigger issues."’ The primary health care cost
factors associated with the expense of treating rare indications
are inpatient care and cost of prescription medications. A small
population of patients who require a lot of treatment resources
often cause the average treatment cost to be skewed.'? In addition,
the significant degree of variation in healthcare needs, as well as
the kind and cost of therapy, makes it difficult to conclude the
incurred cost per patient or as per rare indication."”

Orphan Drug Cost Trends

As illustrated in Figure 1, in 2019, treatments ranged in cost
from $6,000 to $500,000 per year, with an average yearly cost of
$32,000 for each patient who received an orphan drug treatment.
389 drugs were in circulation as in 2019.>%

As per insurance or payer data, there has been increase in patient
population receiving treatment with annual cost greater than $1
million. 77% of patients with population of about 1.4 million,
received treatment with annual cost up to $100,000 out of which
52% of patients with a population of 0.94 million, received
treatment with annual costing less than $50,000."

Annual cost of treatment with 39% or 152 of listed orphan drugs
cost higher than $100,000 but covers only 23% or 0.4 million
of patient population. Hence, treatments with high costs are
prescribed to a smaller number of patients. Specialty treatments
involving gene and cell therapies are costlier with pricing starting
from several thousand dollars. Treatments with annual cost more
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Figure 1: Orphan Drugs and Patients Treated by drugs with an orphan
indication in 2019 by Annual Drug Cost Bands. Adapted from Orphan Drugs
in the United States: Rare Disease Innovation and Cost Trends through 2019:

IQVIA Institute for Human Data Science. Dec 2020.

than $500,000 are extended to less than 0.08% or 0.014 million of
treated patient population.

An orphan drug becomes a blockbuster if it costs $100,000
annually covering 10,000 patients and has the capability of
generating $1 billion revenue annually. Few examples are
(Gabapentin) from Pfizer, (Imatinib)
from Novartis, Alimta (Pemetrexed) from Eli Lilly and Spiriva
(Tiotropium) from Boehringer Ingelheim.">'*

Neurontin Gleevec

Orphan Drug Price Growth Trend (1993-2017)

When comparing orphan drug price trend of 25 years, as
illustrated in Figure 2, it is observed that increase in orphan drug
price increases have been slower than non-orphan drug price for
much of the decade 0f 2010, while being higher than the market in
the 1990s.%** The higher price growth is noteworthy considering
that many orphan medications licenced in the 1990s were older
generic drugs that were repurposed, and their pricing were
adjusted to the new targeted patient demographics.'® Drug prices
have fluctuated across the market, but those that gain an orphan
designation (whether novel or repurposed) have continuously
increased at a slower rate than the market."”

DISCUSSION
Factors contributing to high price of Orphan Drugs

Concentration of research on specific therapeutic class

Oncology contributed to 32% of orphan designations while other
individual therapeutic classes hardly crossed 10%. As a result,
only oncology has shown growth in orphan drug designation
which caused overall growth in orphan drug market."® The
concentration of research in the field of oncology makes it the
rapidly growing and highly lucrative therapeutic class. As a result
of this, other areas of rare diseases are not given much attention.
This results in low availability of treatment for certain disorders
thereby raising the overall cost due to demand of drugs."”

Less Payer coverage and increasing pressure on insurance
companies for increasing cover

Due to recent scientific advances and regulatory flexibility,
there are significant number of orphan drugs awaiting approval
and more are in the budgetary pipeline of pharmaceutical
companies.”® Orphan Drugs being good revenue generator
segment, there is increased focus of manufacturers and sponsors
to invest more. Previously, rare disease treatment coverage by
payers was not significant and there was no clear roadmap for the
payer companies for addressing rare disease treatment coverage.?*
Payers are now confronted with additional issues in the
management of orphan pharmaceuticals as a result of demand
from patient advocacy organizations, clinicians, and plan
sponsors to increase access and reduce healthcare spending.”
There has been no new policy brought in by the payer companies
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Figure 2: Average price growth trend, orphan versus branded drug market,
1993-2017. Adapted from Orphan Drugs in the United States: Exclusivity,
Pricing and Treated Populations. IQVIA Institute for Human Data Science. Dec
2018.
to address rare disease coverage and it is expected to follow
pathways similar to that of non-orphan and specialty drugs. The
covered benefits may not be able to address needs as per specific
orphan conditions which may not reflect as an efficient price

control or treatment benefit outcome.*

Lack of competition due to Orphan Drug Exclusivity

The FDA is not permitted to approve a new brand name or generic
medicine application for the same product and for the same rare
disease indication once a product has been granted orphan drug
exclusivity of seven years.** However, a medicine can be approved
for use in more than one indication, and no restriction is there
on drugs that can be authorized for a given disease. Patients
may profit from the availability of more therapy alternatives
and price reductions brought about by increased competition
if more medicines are allowed for certain rare diseases.” But
non availability of branded alternatives still causes monopoly of
specific brands thereby reducing the perceived benefit of therapy
alternatives. But removing the exclusivity clause may remove a
key incentive for investment in orphan drug research.*

Higher cost of perceived value of treatment

Individual cost of treatment is highly dynamic since many biologic
agents, and expensive orphan drugs, fall under the category of
"tier 4" drugs,” for which patients are required to cover between
20 and 33 percent of total costs under the increasingly prevalent
private coinsurance-like plans in the United States.?® Although
more orphan pharmaceuticals enhance patients' health and
quality of life, the expense of newer drugs restricts access of
patients to quality healthcare.”

Non-alignment of incentives with perceived societal benefits

With new diagnostic techniques and understanding of specific
causes of disease there have been rise in the number of orphan
drug patients.?®” Whereas supply of effective treatment is still
not as expected. The high cost of available treatments causes
significant financial burden on patients, government aided
healthcare programs and private insurers.”® Lack of alignment

of research grants and incentives with societal demographic
and economic aspect has caused benefits to be skewed in favor
of companies and neglected patient priorities. It is important
to address every aspect of regulatory, clinical, and economic
landscape to ensure rare disease patients get access to quality,
affordable and effective treatments.*’

Lack of clinical data to assess cost benefit effectiveness

There is lack of information about overall health status of a
patient and pre-market cost strategy of a company related to
Orphan Drugs. Due to this proper cost-benefit effectiveness
assessment is not of proper quality.** Thus, it is still crucial to
weigh the costs of economic incentives on orphan development
initiatives against their overall advantages and enhancements
in treatment outcomes. If not, there is a chance of exacerbating
market imperfections and maintaining inefficiencies. Given the
diversity of the medications authorized for orphan indications,
study results should be evaluated with caution.”

Freedom of pricing and minimal competition

Drug manufacturers in the US negotiate with patient organizations
and insurance companies but can set own initial prices as
US market allows “free pricing” Additionally, competition
between manufacturers has little impact on regulatory standards
compared to price caps.*> Due to the challenges in proving
therapeutic equivalence and the rarity of large-scale trials by
generic manufacturers, many orphan medications, particularly
biotechnology products, have minimal competition even when
exclusivity restrictions expire.”” Hence these generics are still
expensive with prices being only 20-25% less expensive than
branded biologics.**

Proposals to address pricing issue

Adopt best practices from other regulated markets

Initiatives from Japan could be taken into consideration to solve
the issue of commercial pharmaceuticals that have benefited
from various incentives for orphan drug development (such
as research and development support funds, fee waivers, and
tax credits). Pharmaceutical companies in Japan are required
to charge a 1% sales tax on orphan drugs with yearly gains of
more than 100 million yen until the obtained government
subsidies have been returned.”® This provision has not caused
any roadblock in orphan drug development and there has been
approval of almost 100 orphan pharmaceuticals in the twelve
years since the policy’s enactment in 1993. Incentives given
to one R&D company is returned by marketing company. This
tax clause might potentially be transferrable. Profitable orphan
pharmaceuticals would no longer receive government funding in
this fashion, but less successful orphan drugs would continue to
receive incentives.
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Redefine Rare Disease and Orphan Drugs

Senators Metzenbaum and Kassebaum planned to introduce
legislation that would clarify the definition of an orphan drug at
the start of the 1990s.% The terms "orphan medication" and "rare
disease” need to be redefined given the current state of medical
technology, which heralds the advent of customized therapy,
and the ageing of the population, which causes the emergence
of new rare diseases By pursuing this goal, it would be possible
to limit the therapeutic market for orphan pharmaceuticals,
generate more uniform investment distribution among different
therapeutic areas of rare diseases, and manage the number of
indications for each condition.

Development of patient registry funded by Federal
Government

In order to address the needs of patients, doctors, and payers and
to effectively analyze the cost effectiveness of therapies, more
sophisticated systems for collecting and analyzing observational
data are required These data systems ought to be created to be able
to record patient-reported outcomes that represent therapeutic
effects on the patient and their families. By supporting rare
condition registries, the federal government may speed up efforts
to improve evidence generation with the aid of illness and patient
groups.***

Orphan Drug price reduction through price control

Spending on orphan medications has risen with the expansion
of orphan drug development. Increases in orphan medication
volume and their greater cost are clearly visible in available
data published by companies and market research agencies. The
average annual orphan medication cost in 2017 was 25 times
higher than that of non-orphan drugs.” An analysis by Institute
for Clinical and Economic Review (ICER) revealed that there was
huge gap in pricing of top 100 medicines by sales based on treated
indications (Cost of therapy for orphan drugs was $150,854 which
was 4.5 times that of nonorphan drugs which was $33,654 per
patient). This gap needs to be addressed to effective price control
measures.”

Prevalence and adoption of contracts based on supplied drug
volume

Through guaranteed coverage, by encouraging participation and
education of patient and payer, by ensuring fair market access and
cost utilization, and by simplifying contractual clauses, contracts
based on drug volume can be another strategy that could help the
commercialization of rare drug products. While the government
has historically utilised this type of contract to buy huge quantities
of pharmaceuticals (such as vaccines), a similar strategy might be

used in the orphan drug market. The government or a consortium
of private payers might actively bargain to buy adequate orphan
drugs to cover most or all of qualified patients with a specific rare
ailment under this scenario. This will provide a clear picture of
effected population and data around treatment coverage. A price
specific to the concerned orphan indication could be established
by the government or a private body consortium under the
contract. A simple and understandable contract, better patient
accessibility, and utilisation that can be predicted would be
advantageous to manufacturers as this will help in better price
forecast and cost planning.*® The adaptability of this policy by
manufacturers needs to be seen as it is indirectly taking out price
fixing authority.””

Patient Assistance Programs (PAP’s)

Many patients find great value in patient assistance programmes,
which are often the cornerstone of orphan medication company
marketing campaigns. The level of financial aid varies depending
on the patient's specific income and could involve other
organizations. These initiatives provide eligible patients with
a limited supply of free medications. Initiatives provided and
managed by National Organization of Rare Diseases (NORD),
help covered patients with their insurance premiums and
co-payments. 34 patient support initiatives that NORD manages
on behalf of orphan medicine producers are listed on its website.

CONCLUSION AND SUMMARY

Although multiple factors like scientific advances, regulatory
flexibility, lack of competition and accelerated FDA approval
pathways are facilitating orphan drug development and increasing
the orphan drug market attractiveness to sponsors, still high
pricing remains an issue. An analysis of orphan drug landscape
throws conflicting results about lack of treatment availability
for majority of rare diseases despite increasing innovation and
market approvals. Additionally, attention is being redirected away
from economic incentives that were implemented to encourage
innovation and toward other elements that will encourage
long-term and economically viable investments. By lowering
treatment and insurance affordability and accessibility, increasing
financial strain threatens to undermine the anticipated benefits
of orphan drug innovation and exacerbate the already existing
problem with premium pricing. Despite these difficulties,
patients and their families frequently have no other option
but to rely on orphan medications. As a result, it is crucial to
continue developing and promoting safe and efficient medicines
to meet the health demands of rare disease patients. Adoption of
proposed policies may be able to address the high price concern.
Price restriction would not impede the research and development
of orphan treatments because it would affect all pharmaceuticals,
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not just those that target orphan diseases. Additionally, concerns

over profitable and exorbitantly priced orphan medications would

be addressed. The fundamental inducement for the development
of orphan pharmaceuticals, the seven-year exclusivity period for
orphan drugs, would be unaffected. Finally, producers would
continue to have the opportunity to generate significant profits,

enabling returns on investment and economic expansion.
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