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EXECUTIVE SUMMARY

Under pressure to address rising health care costs 
for American families, policymakers in the U.S. 
are increasingly looking overseas for potential 
policy remedies, particularly with respect to drug 
pricing. Advocates for establishing a national health 
technology assessment (HTA) body in the U.S. argue 
that such systems enable payers to set coverage 
and reimbursement policies based on a treatment’s 
value to patients and society. While placing a dollar 
value on life across diverse patient populations 
remains controversial generally, HTA’s one-size-fits-
all approach may be particularly problematic when 
it comes to orphan drugs developed to treat rare 
disease. 

Assessment practices by HTA bodies around the 
world were created to evaluate widely used medical 
technologies and do not fully account for the 
unique value proposition of orphan drugs, which 
provide significant clinical benefits to the millions 
of Americans afflicted with rare disease. For this 
reason, few HTA bodies use standard assessment 
practices for orphan drugs. Instead, for orphan drug 
evaluations, most HTA bodies provide targeted 
exceptions to their value assessment policies. These 
exceptions may include:

• Assumed benefit thresholds – Allow approved 
orphan drugs that remain below a certain cost 
threshold to be automatically deemed beneficial 
to patients—meaning that HTA bodies cannot 
issue a negative reimbursement decision.

• Specialized HTA pathways – Offer a more flexible 
approach to evaluating pharmaceuticals for 
rare disease and increase the willingness to pay 
threshold to accommodate increased costs.

• Higher willingness to pay thresholds – Place a 
higher willingness to pay threshold for health 
gains accruing to patients with rare diseases. 

• Pre-authorization programs – Allow certain orphan 
drugs to receive reimbursement decisions prior to 
market authorization. 
 

Even with these exceptions, in practice, patient access 
to treatments is restricted under HTA. Based on the 
Center for Healthcare Economics and Policy’s analysis 
of access and outcomes in countries with centralized, 
government-run HTA bodies, we find the process has 
the potential to delay or deny access to treatment 
for those living with rare disease through inadequate 
reimbursement and pricing recommendations. HTAs 
may not only limit access to existing treatments, but 
could also significantly decrease the likelihood of new 
orphan drugs coming to market, denying patients 
with rare disease the hope of future treatment. 

Key Findings

• HTA practices are designed to be used for 
medical technologies and pharmaceuticals that 
treat commonly-occurring diseases, and are not 
fit to determine the value of orphan drugs for 
rare disease, which face unique challenges.1

• Estimating the value or clinical improvement for 
orphan drugs is complicated by small patient 
groups, making it difficult for HTA bodies to 
precisely estimate clinical and economic value 
and set a value-based price.2 

• Standard HTA that uses value-based price 
evaluation does not properly account for the 
value of orphan drugs for rare disease patients, 
especially when they are the only treatment 
for a given disease. Instead, health gains are 
treated the same for all patients regardless of 
disease severity.3 

• Standard European HTAs have effectively 
restricted access to orphan drugs, delaying or 
denying access to treatment for rare disease.4  
While many countries with HTA bodies offer 
orphan drugs special considerations in the 
assessment process, these accommodations are 
often insufficient to overcome the challenges of 
applying the HTA framework to orphan drugs. 
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• Quality-Adjusted Life Years (QALYs), the most 
commonly used tool to assess a drug’s value 
through the HTA process, fail to measure many 
of the life-altering benefits that orphan drugs 
bring.5  As a result, HTA bodies are more likely to 
deem orphan drugs unworthy of their price and 
reliance on QALYs could restrict the number of 
orphan drugs that come to market.

• Cost-effectiveness considerations may result in 
low reimbursement rates for orphan drugs. The 
use of price thresholds in any capacity creates a 
disincentive for rare disease research by cutting 
into manufacturers’ return on investment.6 

• If the U.S. were to model a national HTA body 
based on the practices of the Institute for 
Clinical and Economic Review (ICER), access to 
orphan drugs could be severely curtailed. As 
of 2020, all orphan drugs in the U.S. received a 
negative ICER assessment.7  
 
 

• The value assessment frameworks that many 
HTA bodies employ do not take into account 
the benefits new medical technologies may 
provide in terms of reducing health disparities 
among racial and ethnic minority groups.8,9

• The HTA value assessment framework may 
inadvertently perpetuate health disparities 
by undervaluing certain benefits, such as the 
diminution of burdensome side effects of 
existing treatment alternatives, that improve 
both quality of life and health outcomes – 
particularly in Black patients.10  
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BACKGROUND: RARE DISEASE IN THE U.S.

Despite the low prevalence of individual rare diseases, 
up to 30 million Americans (1 in 10) are afflicted by 
7,000 known rare conditions.11  Rare diseases, defined 
by the Food and Drug Administration (FDA) as 
conditions that impact fewer than 200,000 patients 
nationwide, are by nature under-researched, under-
diagnosed, and under-treated. Due in part to a lack 
of treatments, approximately 37 percent of rare 
disease patients have reduced life expectancies 
and one-quarter die before they reach the age of 
five.12 Compounding the physical toll of disease, the 
stress of inadequate treatment and the frustration 
of having to modify one’s routines and relationships 
increases the prevalence of mental health conditions 
among those afflicted with rare disease.13  Despite the 
suffering that rare diseases often bring, there were 
few available treatments for rare diseases until the 
1980s. Even today, 95 percent of rare diseases have no 
treatment option.14 

Facing pressure from rare disease patients and 
advocates, Congress passed the Orphan Drug 
Act in 1983 to incentivize the development of new 
treatments for people with rare diseases. The law 
provides tax credits of up to 50 percent for research 
and development and a seven-year period of market 
exclusivity for orphan drugs—those designated to 
treat a rare disease or condition.15 Following passage 
of the Orphan Drug Act, the FDA approved more than 
400 rare disease therapies, compared to a meager 
34 approvals prior to the law’s enactment.16 A bevy of 
rare disease innovations developed in the wake of the 
law revolutionized health outcomes for rare disease 
patients, underscoring the importance of a tailored 
approach to regulating orphan drugs. 

The benefits of innovation in orphan drugs is not 
limited to rare disease patients, however. In 2018, the 
FDA approved patisiran, approved as ONPATTRO®, 
which halts or even reverses the progression of 
familial amyloid polyneuropathy (FAP), a progressive, 
sometimes fatal hereditary disease that can cause a 
loss of nerve function in the periphery of the body as 
well as in involuntary autonomous functions such as 
heart beat and blood pressure.17 The discovery was 
groundbreaking for the one in 100,000 Americans 

suffering from the rare disease,18  but its development 
had implications beyond the treatment of FAP: 
mRNA vaccines on the market today to prevent 
COVID-19 rely on a drug delivery system similar to 
that of Onpattro’s.19  

However, as the number of orphan drugs approved 
in the U.S. increases steadily, policy experts are 
keeping a close eye on pricing. While orphan drugs, 
like Onpattro, have dramatically improved patient 
health outcomes, these treatments are marketed 
to inherently small patient populations, requiring 
life sciences companies to seek high prices to cover 
research and development costs.  As a result, orphan 
drugs are often priced higher per patient than 
treatments for more prevalent conditions. A 2015 
report found that the average cost of orphan drugs in 
the U.S. was $111,820 in 2014, compared to $23,331 for 
pharmaceuticals that treat more common diseases.20  
Many health plans turn to reinsurance mechanisms, 
orphan drug carve outs, and separately funded risk 
pools to help maintain the affordability of orphan 
drugs.21  

Amidst concerns that orphan drugs could contribute 
to rising health care costs, some are now advocating 
for the establishment of a national, government-
funded HTA body in the U.S., which would determine 
whether the value of a pharmaceutical warrants its 
price. In this report, we explore the methodological 
challenges associated with applying HTA-based value 
assessment to orphan drugs based on an analysis 
of HTAs in Europa and Asia, and outline specific 
considerations with respect to rare disease patient 
populations.
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HISTORY OF THE HTA

HTAs were created to slow growing drug costs by 
performing evaluations that determine whether the 
cost of innovations in modern medicine outweigh 
their benefit, ultimately making recommendations 
for reimbursement and/or pricing.22  HTAs originated 
in the U.S. in the 1970s in the U.S. Office of Technology 
Assessment (OTA) as part of a push to include more 
scientific evidence in health care. The OTA was 
defunded—and subsequently disbanded—in 1995, 
however, as drug prices continued to rise across the 
globe, other countries established centralized HTA 
bodies with broad power to determine pricing and 
access.23  Through the 1980s, the concept of HTA 
was popularized in Europe and in Latin America 
and Asia two decades later.24  Today, there are more 
than 40 HTA bodies around the world with discrete 
jurisdictions, all of which employ varying processes 
and techniques to assess pharmaceuticals and 
technologies.25 

Each HTA body employs different practices, but 
medical technologies generally undergo the same 
three phases in the HTA process:26       

1. Assessment (evidence review): The HTA body 
collects and reviews scientific evidence of the 
pharmaceutical’s clinical benefits.  

2. Appraisal (evaluation): A committee will review 
evidence of the pharmaceutical’s benefits—
clinical, economic and otherwise—to make a 
recommendation regarding reimbursement and/
or pricing. In this step, the HTA body will seek to 
determine whether the drug provides sufficient 
benefit to merit its cost.  

3. Decision-Making (value, pricing, and 
reimbursement): The relevant decisionmakers—
whether that be a government agency or 
individual insurance providers—implement the 
HTA body’s recommendation with respect to drug 
pricing and/or coverage. In this step, the relevant 
decisionmakers decide whether to cover the 
pharmaceutical, and if so, at what price.  
 
 

Clinical benefit assessment decisions vary by country, 
but typically range from the most negative result, 
“contains no additional benefit,” to the most positive, 
“contains substantial additional benefit,” with 
numerous potential decision levels in between.27   

In calculating the value of a new health technology 
or pharmaceutical, HTA bodies typically consider its 
medical, ethical, economic, and social repercussions.28   
A foundational element of the majority of these 
value assessments is cost-effectiveness analysis 
(CEA), which compares the cost of a new health 
technology to the estimated benefits it would provide 
patients and stakeholders.29  Decisionmakers may 
set a CEA threshold when evaluating new medical 
technologies, which is equivalent to the maximum 
amount of money they would be willing to spend 
per unit of health gained. These “units” are often 
measured in quality adjusted life years (QALYs), 
which seek to measure how much certain medical 
treatments lengthen and improve patients’ lives year 
by year. In so doing, HTA bodies can reduce spending 
on medical technologies they determine do not 
provide sufficient benefit compared to their cost; 
technologies whose cost falls below the willingness 
to pay threshold are considered cost-effective and 
worth reimbursing, whereas those whose cost per 
unit of health gained is above the threshold are 
considered poor value for the price. Although HTA 
bodies typically follow this general process, the 
minutiae of their assessment policies and procedures 
diverge significantly. Final HTA recommendations 
vary around the world, resulting in different 
reimbursement decisions for the same technologies, 
and varying levels of access.30 
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The process for orphan drug evaluation varies even 
more dramatically across different HTA bodies.  
While some make exceptions to the standard HTA 
evaluation methodology, others lack a special 
framework for evaluating orphan drugs, which are 
subject to unique pricing considerations and tend 
to offer different value to patients relative to other 
pharmaceuticals. This one-size-fits all approach is
detrimental for the evaluation of orphan drugs, which
are critical to addressing the unmet medical needs of 
vulnerable patient populations.

 
“[A] one-size-fits all approach [to HTA] is 
detrimental for the evaluation of orphan 
drugs, which are critical to addressing 
the unmet medical needs of vulnerable 
patient populations.”

 
ORPHAN DRUGS, RARE DISEASE, AND THEIR CHALLENGES 

Despite advancements since the passage of the 
Orphan Drug Act, U.S. patients with rare disease 
continue to experience barriers to diagnosis, care 
and treatment. Since individual rare diseases affect 
very few patients, many physicians never encounter 
patients with a particular rare disease and are 
therefore unfamiliar with its clinical manifestations. 
Diagnosing these conditions often requires multiple 
evaluations including genetic testing, physical 
examinations, and family evaluations—all of which 
can be costly and time consuming, delaying the 
diagnosis even further. In the U.S., 28 percent of rare 
disease patients said it took seven or more years to 
receive a diagnosis.31  In low-income countries abroad, 
the average time-to-diagnosis is even longer.32 

The heterogeneity of rare disease often poses 
challenges to accurate diagnosis, clinical research, 
and access to treatment—particularly for racial 
and ethnic minority groups. Disparities in disease 
prevalence and outcomes often have multiple 
explanations, including both biological differences 
and the effects of racial discrimination in the health 
care system.”33  For instance, lupus nephritis, an 
autoimmune kidney disease that can lead to kidney 
failure,34  disproportionately affects Black patients, 
who also experience lower rates of renal survival35  (38 
percent) compared to white patients (68 percent).36  
In other cases, the reason behind the heterogeneity is 
not well understood. Kawasaki disease, which involves 
inflammation of the blood vessels, primarily impacts 
people of Asian and Pacific Island descent; however, 

the potential genetic factors behind its prevalence 
are not clear.37 

Many rare diseases also manifest heterogeneously: 
patients may experience different disease 
progression, disease severity, and symptoms for 
the same affliction.38  “In fact, 60 percent of rare 
diseases manifest with significant heterogeneity,”39  
which can vary across gender, race, ethnicity, and 
other demographic and physiological factors. Black 
patients with myasthenia gravis (MG), for example, 
experience disease onset approximately 18 years 
earlier than white patients.40  This discrepancy in 
disease manifestation can present further challenges 
by complicating physicians’ efforts to identify the 
disease. 

Even after Americans with rare diseases are 
diagnosed, many experience significant barriers to 
initiating treatment. In fact, fewer than five percent 
of rare diseases have an FDA-approved treatment 
option.41  Despite an increase in rare disease research 
funding in the past several decades, a substantial 
amount of further rare disease research is needed to 
find more treatments. Given that rare diseases affect 
few patients, other, more common diseases such as 
cancer, diabetes, and cardiovascular disease receive 
far more research funding. Between the lack of 
research funding and the possibility of a poor return 
on investment, few orphan drugs are made available 
each year, leaving rare disease patients with few to no 
available treatment options.
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Even when a rare disease therapy is available, the 
out-of-pocket cost to patients can be prohibitive. In 
order to generate sufficient returns on investment 
despite small patient populations, orphan drugs are 
priced higher compared to common treatments and 
generics. While the average annual orphan drug cost 
is $32,000,42  orphan drugs come with a wide range 
of price tags, some even extending into the millions 
of dollars. In the U.S., approximately 39 percent of 
pharmaceuticals with orphan indications cost more 
than $100,000 per year.43  Patients may be forced to 
absorb much of these costs out-of-pocket. Out-of-
pocket costs for orphan drugs are particularly high for 

children, and are on the rise; average annual out-of-
pocket spending for orphan drugs rose from $486 to 
$866 between 2013 and 2018.44  

Without these elevated prices, however, life sciences 
firms would be unable to finance the research and 
development process needed to verify a treatment’s 
safety and efficacy. A typical new pharmaceutical 
product costs more than $2 billion to bring to market.45 
While HTA may aim to govern the use of society’s 
resources, it is ill-suited for encouraging investments in 
research and development for rare diseases.   

 
CHALLENGES IN APPLYING VALUE ASSESSMENT TO ORPHAN DRUGS 

Various challenges prevent HTA bodies from 
appropriately measuring the value—and value-
based price—for orphan drugs. First, measuring the 
precise clinical value of orphan drugs is often more 
challenging than is the case for more standard 
technologies.  Second, even if the clinical benefits of 
orphan drugs could be measured precisely, there are 
conceptual challenges of measuring the economic 
value of these treatments.  

Estimates of the value of clinical 
improvements for orphan drugs are 
more difficult to measure than standard 
therapies.

Sample Size
A crucial part of HTAs is the review of clinical 
evidence of a drug’s efficacy; however, given that 
most rare diseases are under-researched, orphan 
drug makers often struggle to submit evidence that 
is deemed sufficient by HTA bodies.46   While HTA 
bodies accept multiple study designs, most express a 
preference for large clinical trials. Reviewers consider 
large clinical trials to have more statistical power, 
meaning they can conclude that the study results 
are representative of an entire population of patients 
with a condition. However, one of the greatest 
challenges to measuring the clinical improvements 
provided by orphan drugs is small sample sizes for 
rare disease clinical trials. Given that rare diseases, 
by definition, afflict few people, it can be difficult to 

find enough participants for clinical trials. Delayed 
diagnoses may prevent researchers from identifying 
patients with rare disease, while unspecific diagnostic 
coding systems used in electronic health records 
and health insurance claims data can make these 
patients difficult to identify.47  Geographic limitations 
also exacerbate limited sample sizes and varying 
levels of disease awareness, diagnosis, and prevalence 
in different locales may further limit the number of 
potential trial participants.48  

In addition to these implications, small sample 
sizes threaten researchers’ ability to complete rare 
disease trials at all, given that there are often very few 
potential study recruits. Studies with small sample 
sizes are more likely to be skewed by statistical 
outliers, sometimes resulting in a false positive or 
false negative result.49  According to a 2019 study 
that analyzed 659 rare disease clinical trials, about 30 
percent of those trials were discontinued50  with one-
third of the discontinued trials citing lack of patient 
accrual as the primary reason for discontinuation.51  
Furthermore, the dearth of potential study 
participants compromises the perceived integrity of 
the experiment, rendering their safety and efficacy 
findings less reliable from the perspective of an HTA.  

Study Design
To accommodate for the challenge of small sample 
sizes, orphan drugs often employ non-randomized 
study designs to best measure their value. HTA bodies 
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and reviewers typically regard randomized controlled 
trials (RCT)—in which patients are randomly assigned 
to either a group receiving the treatment or a control 
group —as the gold standard of drug trial design. 
The control group can be a placebo or can be the 
old standard of care treatment.  This approach is 
generally preferred as including a control group helps 
to eliminate biases that may compromise the study 
findings.52  Due to a lack of participants, however, rare 
disease clinical trials often opt out of using traditional 
study designs in favor of designs that rectify the 
challenges of small sample sizes, which may cause 
HTA bodies to question the validity of any benefits 
that clinical trials may find. Some of these non-
traditional methods often include non-randomized 
trials and single arm studies, which do not include a 
control group.53  A study of clinical trials for 64 orphan 
drugs found that 35 percent utilized non-randomized 
trials and 30 percent lacked a control arm.54   In 
addition to validity concerns, some believe that 
offering a placebo to rare disease patients when there 
is a lack of effective and safe original treatments may 
be unethical. These non-traditional study designs 
cause HTA bodies to doubt the findings’ validity, 
sometimes leading to less favorable HTA outcomes.

Surrogate Endpoints
Many orphan drug trials rely on surrogate 
endpoints—biomarkers substituted for clinical 
outcomes of most interest to patients—in order to 
allow for earlier drug access.55,56  By using a surrogate, 
researchers can measure treatment efficacy within 
a clinical trial setting more quickly, leading to the 
earlier approval of life-changing new medical 
technologies. While many orphan drug trials employ 
surrogate endpoints to deliver treatments to patients 
that have no other options, some HTA bodies argue 
that measuring another outcome as a proxy for the 
true desired outcome, such as overall survival, lowers 
the quality of the trial’s evidence. Furthermore, it can 
prove challenging for rare disease drugs to replicate 
surrogate findings with real world findings due to 
small sample sizes.  In a 2021 study, HTA bodies either 
rejected or granted restricted approval of 72 percent 
of drugs that used surrogate endpoints.57  

Consider, for instance, Fabry disease—a rare 
genetic disorder in which the accumulation of 

globotriaosylceramide (Gb3), a part of the cell 
membrane, is associated with organ damage that 
can lead to stroke, heart attack, and kidney failure.58  
Fabry disease affects 1 in 50,000 men in the U.S., but 
prevalence amongst women remains unknown.59  
Disease progression in Fabry disease is often slow and 
it could take years or even decades to measure clinical 
endpoints such as survival or time to heart attack or 
stroke. To more quickly assess whether a new medical 
technology could improve outcomes for patients with 
Fabry disease, scientists have used the reduction or 
elimination of Gb3 in certain cells as an appropriate 
surrogate endpoint for clinical improvement. 
Specifically, agalsidase beta was granted accelerated 
approval in 2003 for the treatment of Fabry disease 
based on its ability to reduce Gb3 levels. Later, 
researchers were able to show that the treatment 
provided “significant clinical benefit by reducing the 
risk of a major clinical event.”60   

Patient-Reported Outcome Measures
Reporting disease-specific patient-reported 
outcomes (PROs) is challenging for rare diseases, 
causing HTAs to make decisions that may not always 
benefit individuals. Patient-reported outcome 
measures (PROMs) measure patients’ experience 
with their disease and treatment to convey a more 
comprehensive understanding of a treatment’s 
impact on quality of life and other factors beyond the 
direct clinical results.61  Disease-specific PROMs are 
particularly useful because they capture the unique 
issues experienced by specific patient populations; 
as a result, the FDA and various HTA bodies have 
supported the proliferation of more patient-centric 
measures in clinical trials in recent years.62,63  

When it comes to rare disease, however, it is hard 
to develop reliable, disease-specific PROMs. Due 
to the inherently small sample sizes of orphan 
drug clinical trials, “it is difficult for HTA bodies and 
payers to accept the results that can be realistically 
expected from [rare disease] PROMs,” according 
to a 2021 study.64  In addition, the aforementioned 
heterogeneity of rare disease makes it challenging 
to capture consequential outcomes that can 
be accurately generalized to the entire patient 
population.65  These challenges often preclude the 
creation of rare disease PROMs, forcing trials for rare 
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disease therapies to rely on less specific, disease-
agnostic PROMs. 

By having few PROMs in rare disease, researchers 
may not be fully capturing the treatment experience 
of diverse patient populations. For example, racial 
and ethnic minorities report lower satisfaction with 
the quality of care they receive as well as difficulty 
in accessing care.66  PROMs could be a useful tool 
in measuring the extent of the disparity, but, for 
patients with rare diseases, these disparities may not 
be captured due to a lack of PROMS.  More broadly, 
it may be difficult for HTAs that rely on PROMs to 
develop an accurate, comprehensive understanding 
of an orphan drug’s benefits and value when 
performing evaluations.   

Value-Based price evaluation might not 
be meaningful when applied to rare 
conditions. 

Orphan drugs provide vast benefits for patients, 
many of whom either have no or very few treatment 
options for their symptoms. However, the metric 
that HTAs most commonly use in measuring a 
drug’s value, QALYs, fails to account for a variety of 
these benefits, causing orphan drugs to remain 
undervalued.67  QALYs are a measurement of “how 
well all different kinds of medical treatments 
lengthen and/or improve patients’ lives,” year by year, 
according to the Institute for Clinical and Economic 
Review (ICER).68,69   Most HTA bodies calculate a drug’s 
contributing QALYs and compare the sum to the 
drug’s cost. If a drug contributes few QALYs but is 
high cost, it may be low value for money— making 
the drug less likely to be referred for reimbursement. 
In many European countries, private and public 
payers typically consider these QALY-reliant 
reimbursement decisions when determining whether 
they will cover a new treatment.70  

However, rare disease experts and advocates state 
that QALYs are ill-suited for measuring the value of 
orphan drugs.71   For one, HTA bodies compare the 
QALYs of a new therapy to the QALYs of the existing 
standard of care for a particular condition.72  The new 
therapy is then assigned a QALY value based on the 
QALYs gained compared to the standard of care.73   
Identifying a standard of care for rare diseases, 

however, may be a challenge in practice. First, in 
many cases, there are no available treatments for 
many rare diseases 74, resulting in no comparators 
for the new treatment option.  While “no treatment” 
could be considered a valid comparator from an 
HTA perspective, in practice, clinicians may consider 
no treatment to be unethical if a new, efficacious 
treatment comes to market.75  Second, even if some 
treatments are currently available, determining what 
the typical standard of care is may be a challenge due 
to the limited real-world data available for diseases 
that afflict so few patients.76  

Another challenge in using QALYs is that health 
gains are treated the same for all people regardless 
of disease severity. Recent studies have shown 
that individuals place a higher value on health 
improvement for patients with more severe diseases. 
One study on willingness to pay found that most 
people were willing to spend more money on a 
QALY gain for people with severe disease compared 
to more moderate illnesses.77  Cost-effectiveness 
analyses value all incremental QALY improvements 
equally, rendering them blind to contextual factors 
such as disease severity, expected lifespan, the 
current availability of alternative treatments, and the 
likelihood that other treatments will be developed in 
the future. Consequently, a treatment for a common, 
mild disease with greater incremental QALY gains 
than a treatment for a rare, severe disease could be 
deemed the more valuable of the two, even though 
the latter might treat symptoms of a disease that has 
few to no treatment alternatives.78  New orphan drugs 
are often deemed as providing fewer QALYs for their 
cost point, resulting in more negative reimbursement 
decisions and lower patient access. 

As stated by the National Council on Disability, QALYs 
“[reduce] the value of treatments that do not bring a 
person back to ‘perfect health,’” something that is not 
always possible for patients with rare diseases.79  For 
patients with rare and often untreatable conditions, 
the day-to-day “quality” of their lives is subjective 
and more difficult to measure. For some patients, 
reaching a milestone like sitting up by themselves or 
walking with assistance might have a huge impact 
on their quality of life, but these nuances might not 
be considered. Similarly, a life-extension of a few 
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years might be significant for a rare disease patient 
who has a shorter life expectancy to begin with and 
no treatment options. However, these QALYs are still 
counted the same as someone with a common illness 
who might experience a greater life-extension due to 
greater progress in research and development. 

Furthermore, QALYs only measure benefits provided 
to patients, neglecting to consider a drug’s potential 
impact on caregivers and society as a whole. 
Orphan drugs can have tremendous benefits for 
caregivers, lifting some of the significant financial 
and emotional burdens they carry. For example, 34 
percent of caregivers for patients with cystic fibrosis 
(CF)—a disease that severely damages the lungs and 
digestive system— suffer from clinical depression.80  
They are also more prone to higher job turnover and 
a higher probability of giving up their desired career.81  
Caregiver burden contributes to the overall disease 
cost, offering an additional financial benefit that 
QALYs neglect to account for; the cost of caregiving 
can account for as much as 31 percent of the total cost 
of one’s disease.82  New treatments that could improve 
rare diseases that result in immobility or loss of motor 
function—like multiple sclerosis (MS)— would have 
tremendous benefit for caregivers, but HTAs rarely 
measure or consider these benefits explicitly. 

"In their current form, QALYs do not 
consider the holistic impact of orphan 
drugs, failing to incorporate many of the 
life-altering benefits that they bring." 

In their current form, QALYs do not consider the 
holistic impact of orphan drugs, failing to incorporate 
many of the life-altering benefits that they bring. 
This, coupled with higher drug costs for orphan drugs 
make HTA bodies more likely to deem orphan drugs 
unworthy of their price. This ultimately prevents 
orphan drugs from coming to market, or at least 
being reimbursed at a sufficient level to ensure 
patient access, leaving patients affected by those 
conditions with minimal treatment options. 

Health Equity

While the prevalence and impact of rare disease 
may vary across races and ethnicities due to a 
combination of genetics, socioeconomic factors, 
and systemic racism, the burden of rare disease in 
patients of color is further compounded by inequities 
in the U.S. health care system. Health disparities, 
including lower access to care and a higher 
prevalence of chronic health conditions among 
people of color, create a large racial gap in health 
outcomes in the U.S.83  These challenges underscore 
the importance of ensuring equitable access to 
innovations in rare disease therapies.  However, 
HTA bodies’ evaluation methodologies may fail to 
recognize the value of a treatment to specific patient 
populations, inhibiting access to care for vulnerable 
populations. 

HTA bodies limit their value assessment to QALYs, 
ignoring new treatment benefits84  that impact 
patients’ lives more holistically and undervaluing 
new treatments in ways that may disproportionately 
affect racial and ethnic minority populations.85 QALYs, 
which ICER relies on heavily in assessing the value 
of orphan drugs, do not account for a treatment’s 
non-health related benefits—such as ability to 
return to work or school—or indirect costs, including 
caregiving expenses, mental health challenges, 
and loss of productivity.86  These benefits typically 
have a disproportionate impact on racial and ethnic 
minorities who are more likely to be low-income and 
to struggle with food and housing insecurity, factors 
that contribute directly to health outcomes.87  As a 
result, by failing to consider a treatment’s non-health 
related benefits or the ways a treatment may reduce 
indirect costs, ICER may undervalue orphan drugs 
that may be particularly impactful for vulnerable 
patient populations. 

HTAs’ narrow definitions of value may also 
underestimate the benefits of eliminating the 
negative side effects of existing treatment 
alternatives, some of which disproportionately affect 
racial and ethnic minority patients. For example, 
advocates argue that ICER’s assessment of new 
myasthenia gravis treatments did not fully capture 
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the impact of the side effects of corticosteroids—a 
pre-existing, commonly-used treatment for the 
disease—which is a regrettable oversight given 
that “side effects can contribute as much to patient 
disability as the disease itself,” according to patient 
reports.88  Furthermore, the long-term use of 
corticosteroids contributes to the progression of 
serious health conditions to which Black people 
are already predisposed, such as diabetes and 

hypertension.89  New drugs that eliminate these side 
effects have the potential to improve both quality 
of life and health outcomes – particularly in Black 
patients. By undervaluing the benefits accrued 
to these patients and limiting or denying access 
to alternative treatments, however, the HTA value 
assessment framework may inadvertently perpetuate 
health disparities.

HTA IN THE U.S. COULD LIMIT ACCESS TO ORPHAN DRUGS 

As policymakers consider the merits of establishing a 
national HTA body in the U.S., the potential impact on 
access to orphan drugs must be a key consideration. 
Currently, there are a number of non-governmental 
organizations that perform HTA functions including 
ICER and the Innovation and Value Initiative (IVI).90  
ICER is a non-profit, independent organization that 
performs evaluations and releases reports on the 
value of medicines in an effort to align the drug’s 
price with how well the medicine improves the lives 
of patients. The organization’s value assessment 
uses clinical and economic evidence to determine 
a value-based price for each drug based on QALYs 
to determine whether the treatment improves or 
lengthens patients’ lives.91  ICER’s value-based price is 
then compared to the drug’s list price. 

In an attempt to accommodate the unique 
challenges of assessing rare disease, ICER made 
modifications to its framework for assessing the value 
of new treatments for “ultra-rare disease” in 2017. 
However, it does not include special dispensations 
for other rare diseases and still evaluates the cost-
effectiveness of orphan drugs using roughly the same 
metrics that it uses for other treatments.92  

“ICER’s evaluation framework does not 
consider all of the benefits that orphan 
drugs bring, resulting in evaluations that 
are less likely to deem orphan drugs cost-
effective.” 

 
 

As a result, ICER’s evaluation framework does not 
consider all of the benefits that orphan drugs bring, 
resulting in evaluations that are less likely to deem 
orphan drugs cost-effective. Given that some payers, 
both public and private, heed ICER’s guidance in 
determining whether to include a new drug in their 
formulary, ICER’s lack of a proper rare disease-specific 
evaluation framework has the potential to restrict 
access to orphan drugs for patients with rare diseases 
in the U.S.93  Ultimately, due to the challenge of 
setting a specific willingness to pay threshold for rare 
diseases—or the maximum amount ICER is willing 
to pay for a particular orphan drug— ICER passes 
orphan drug reimbursement decisions to payers. 

“A national HTA body, operating with 
the power and authority of the U.S. 
government, could yield even more power 
over payers’ reimbursement decisions 
concerning orphan drugs, with potentially 
devastating consequences for the rare 
disease community.”

ICER’s influence on payer decisions is significant 
and grows stronger every year. In 2016, 49 percent 
of payers reported that ICER recommendations 
influenced their formulary decisions; in 2018, that 
number rose to 78 percent.94  A national HTA body, 
operating with the power and authority of the U.S. 
government, could yield even more power over 
payers’ reimbursement decisions concerning orphan 
drugs, with potentially devastating consequences for 
the rare disease community.
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RARE DISEASE REIMBURSEMENT GLOBAL LANDSCAPE

While European HTA bodies offer an alternative to 
ICER, applying standard European HTA practices to 
orphan drugs could delay or prevent rare disease 
therapies from coming to market. Standard HTA 
often utilizes a cost-per-QALY threshold to set prices. 
However, given that QALYs do not accurately measure 
the full value of orphan drugs, standard HTA’s reliance 
on QALYs often results in the undervaluation of 
orphan drugs, reducing patient access. In part due to 
their usage of QALYs, general HTA processes do not 
successfully assess the value of orphan drugs. 

To overcome this challenge, many countries with HTA 
bodies offer orphan drugs special considerations in 
some steps of the assessment process.95 
 
 
 

 

“Many countries with HTA bodies offer 
orphan drugs special considerations in 
some steps of the assessment process...
However, these accommodations 
are often insufficient to overcome 
the challenges of a traditional HTA 
framework for orphan drugs.”

These special considerations vary by country, but four 
common examples are: assumed benefit thresholds 
based on budget impact limits; application of 
standard value assessment with higher willingness 
to pay thresholds; specialized review pathways; 
and pre-authorization programs. However, these 
accommodations are often insufficient to overcome 
the challenges of a traditional HTA framework for 
orphan drugs. 

 
ASSUMED BENEFIT THRESHOLDS ARE UNDERMINED BY NEW 
LEGISLATION AND RIGID EVIDENCE REQUIREMENTS  

Recognizing the barriers to assessing orphan 
drugs, some European HTA bodies such as France 
and Germany allow orphan drugs that are already 
deemed safe and effective to bypass some of the HTA 
process by granting them an automatic, assumed 
benefit compared to existing treatments if: i) the 
treatment is approved by the EMA and ii) the total 
budget impact is below a specific threshold. With an 
automatic, assumed benefit, approved orphan drugs 
are automatically deemed beneficial to patients, 
meaning that HTA bodies cannot issue a negative 
reimbursement decision – a decision in which the 
HTA body does not recommend reimbursement for 
any population.96  However, to receive these benefits 
in most countries, orphan drugs must remain below a 
certain price—called an assumed benefit threshold—
meaning more expensive medicines are excluded. 
In Germany, manufacturers of new pharmaceuticals 
are required to submit clinical evidence 
demonstrating their drug’s benefit.97  The Federal 
Joint Committee (G-BA) – the ultimate decision-
making HTA body in Germany – uses this clinical 

evidence to evaluate the new drug’s additional 
benefit relative to a comparator to determine if 
the new drug provides substantial new benefits 
compared to the existing therapy.98  For many or 
even most rare diseases, few treatments exist, which 
typically means there are few to no comparators for 
orphan drugs undergoing HTA, let alone substantial 
clinical evidence for those comparators. As a result, 
orphan drugs that cost the state-run health care 
system less than €50 million annually are granted 
an automatic, assumed benefit.99,100  By receiving an 
automatic, assumed benefit, orphan drugs do not 
have to be assessed against a comparator, seemingly 
addressing certain barriers to market entry. Due in 
part to the assumed benefit threshold, G-BA boasted 
a 98 percent approval rating for orphan drugs, the 
highest approval rating of all countries included in a 
July 2020 study.101  
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Similarly, the Haute Autorité de Santé (HAS) 
Transparency Committee (TC), France’s HTA body, 
applies an automatic, assumed benefit if a market-
authorized orphan drug’s total budget indication 
is less than €30 million per year.102  The HAS TC 
approved 92 percent of orphan drugs between 2013 
and 2019, the second highest approval rating of 
countries evaluated in a July 2020 study.103  

While a relatively high percentage of orphan 
drugs receive reimbursements in these countries, 
significant barriers to access and innovation persist. 
Because orphan drugs are not required to undergo 
evaluation against a comparator in Germany, most 
orphan drugs (55 percent) receive a non-quantifiable 
benefit rating—the absolute lowest recommendation 
an orphan drug can receive in the German system.104  
In addition, orphan drugs that cost more than the 
assumed benefit threshold (€50 million over a 
12-month period) receive no protection from standard 
HTA practices and no automatic, assumed benefit. 
These orphan drugs are then required to undergo the 
same evaluation as non-orphan drugs, including re-
assessment with an appropriate comparator.105  If no 
appropriate comparator is available, an improvement 
in benefit cannot be proven.106 

Recent reforms may further undermine the 
assumed benefit threshold. In 2019, Germany 
passed the Gesetz für mehr Sicherheit in der 

Arzneimittelversorgung (GSAV), legislation that 
added inpatient care and prescriptions to the drug’s 
overall budget impact, increasing the likelihood that 
a new drug will reach the €50 million automatic 
benefit threshold.107  Incorporating a broader range 
of costs means that fewer orphan drugs will receive 
the automatic, assumed benefit.  In France, low 
reimbursement rates from public funds undermine 
the advantage of an automatic benefit threshold 
for orphan drugs. Some academics argue that 
reimbursement from public funds is necessary to 
ensure orphan drugs are truly accessible to patients 
on the market as many patients rely on public 
reimbursement to help absorb orphan drugs’ higher 
price tags.108  However, about 69 percent of France’s 
orphan drugs were reimbursed using public funds, 
leaving the country behind Germany (90.8 percent) 
and England (70.6 percent), but above the EU average 
of 65 percent.109  

Evidence suggests that automatically granting 
orphan drugs an additional benefit may simply 
ameliorate market entry for new orphan drugs with 
non-quantifiable benefits rather than addressing 
the root issue at hand: HTA systems that lack orphan 
disease-specific frameworks do not adequately 
evaluate orphan drugs’ value when determining 
pricing and reimbursement.

 
OVERLY RESTRICTIVE DRUG PRICE ADJUSTMENT THRESHOLDS MAY LIMIT 
PATIENT ACCESS TO RARE DISEASE THERAPIES 

To rein in costs, some countries adjust a drug’s price 
based on its perceived value. To determine this 
value, the Japanese HTA system uses incremental 
cost-effectiveness ratios (ICERs)—the difference 
in cost between the new treatment and that of a 
comparator, divided by the difference in benefit 
relative to a comparator110 — as evidence of the cost-
effectiveness of new health technologies.111   
If a drug’s ICER is below a certain cost per QALY—
considered the drug price adjustment threshold— 
the drug provides enough value to warrant its price.112  
However, if a non-orphan drug’s ICER is above that 
cost, the price is adjusted incrementally. For non-

orphan drugs in Japan, the drug price adjustment 
threshold begins at ¥5 million per QALY.

Recognizing that orphan drugs are not properly 
valued using QALYs, Chuikyo, one of Japan’s HTA 
bodies, instituted price thresholds  for orphan drugs 
that are 1.5 times higher (¥7.5 million per QALY) than 
the threshold for non-orphan drugs.113  Chuikyo hoped 
the policy would ensure that orphan drug makers 
were not punished for developing pharmaceuticals 
that appeal to smaller markets. However, the policy 
also sets a price cap for orphan drugs, determining 
that any pharmaceuticals that cost more than 
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¥15 million per QALY are adjusted to a standard 
maximum rate. 

Setting a maximum reimbursement level 
for orphan drugs would greatly deter 
investment in research and development 
for rare diseases. 

 
 

 

Although the increased price adjustment thresholds 
are meant to account for orphan drugs’ unique value, 
the Japanese HTA system’s reliance on QALYs could 
restrict the number of orphan drugs that come to 
market.114  In addition, the use of price thresholds in 
any capacity creates a disincentive for rare disease 
research by cutting into manufacturers’ return on 
investment.115  By setting a maximum cost cap for 
orphan drugs, some expensive orphan drugs might 
be priced significantly below their value, potentially 
deterring investment in orphan therapies that could 
benefit patients across the country.116  

HTA FRAMEWORKS TAILORED TO RARE DISEASE DRUGS ARE  
UNDER UTILIZED 

Recognizing that the traditional HTA structure fails 
to properly assess the value of orphan drugs, some 
countries employ a bespoke assessment framework 
for orphan drugs. In England, the National Institute 
for Health and Care Excellence (NICE) – the national 
HTA body – offers a discrete evaluation pathway 
for rare disease drugs called the Highly Specialized 
Technologies (HST) pathway. The HST pathway offers 
a more favorable, flexible approach to evaluating 
orphan drugs117  by increasing the maximum amount 
that the UK’s National Health Service (NHS) would 
be willing to pay for a given drug, referred to as the 
willingness to pay threshold. The HST pathway also 
grants orphan drug makers the freedom to decide 
what form of health economic evaluation they submit,118  
and to submit additional information they believe the 
appraisal committee should consider to strengthen 
the case for high reimbursement, such as the nature 
of the condition treated and the drug’s impact beyond 
easily measurable health benefits. Both of these 
exceptions empower drug makers to make up for a 
lack of clinical data.119  As of January 2021, 100 percent of 
orphan drugs evaluated through HST received positive 
recommendations since the program’s inception.120   

Although the HST pathway would appear to be an 
effective means of improving access to orphan drugs, 
in practice access to orphan drugs in England is 
highly restricted.  While the HST pathway is better 
adapted to conducting value assessment of orphan 
drugs than the standard NICE approach, most 

orphan drugs in England do not qualify for the HST 
pathway, instead falling under Single Technology 
Appraisal (STA) purview. STA, England’s traditional 
HTA framework for non-orphan drugs, does not 
implement the higher willingness to pay or broader 
value criteria employed under HST.121  Due to the strict 
criteria for HST, its impact on orphan drug access is 
minimal. For instance, while NICE established the 
HST pathway back in 2013, it only finalized 12 HST 
assessments as of January 2021.122   

Orphan drugs evaluated through STA face longer 
reimbursement times and lower recommendation 
rates in England compared to most other European 
countries. NICE has the most restricted orphan drug 
reimbursement decisions in Europe, with only 68 
percent receiving reimbursement.123  A 2019 study 
found that England issued negative reimbursement 
recommendations for 10.9 percent of orphan drugs, 
compared to 8.2 percent in Germany, 4.6 percent 
in France, and 1.9 percent in Spain.124  Furthermore, 
NICE’s reliance on STA to evaluate pharmaceuticals 
that should be evaluated through HST makes the 
assessment of orphan drugs inefficient. Studies 
indicate that it takes NICE longer to evaluate orphan 
drugs (370 days on average) compared to non-orphan 
drugs (277 days on average).125  NICE demonstrates 
that the establishment of a rare disease-specific HTA 
framework is not enough—it must also be widely 
deployed to be effective. 
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STRICT CRITERIA DIMINISH THE BENEFITS OF PRE-AUTHORIZATION 
PROGRAMS

Some countries—including Italy and France—have 
pre-authorization programs, which allow certain 
orphan drugs to receive reimbursement decisions 
prior to authorization by the European Commission 
(EC).126   The aim of these programs is to help some 
pharmaceuticals—particularly those for rare diseases 
with no current treatment alternatives—to avoid 
delayed reimbursement decision times. However, 
strict criteria for these programs can greatly limit 
the number of orphan drugs that benefit from 
the pathways. In Italy, Law 648 of 1996 allows early 
market access on a national level for innovative 
medicines – including orphan drugs – for which 
there is no alternative therapy available and for 
some off-label uses.127  In order to qualify for pre-
authorization, innovative pharmaceuticals in Italy 
must be authorized in another European country, be 
undergoing clinical trials, or currently be used to treat 
a different condition in the country.128  In addition, 
the drug must prove that its benefit outweighs its 
risk through a Phase II study. Experts maintain that 
the pre-authorization program helps orphan drugs 
that fall under the “innovative medicine” umbrella 
circumvent long reimbursement times.129   Italy has 
one of the shortest times from authorization to 
reimbursement at 18.6 months, compared to 19.5 
months in France.130 

However, the criteria for these pre-authorization 
programs are often strict, meaning many orphan 
drugs may not qualify for pre-authorization. For 

instance, according to the Italian Medicines Agency, 
in Italy an orphan drug that is not the first drug to 
treat a certain condition must demonstrate that its 
indication is “compliant with research conducted 
within the national and international medical-
scientific community, according to parameters of 
cost-effectiveness and appropriateness,”131  making 
it subject to cost-effectiveness considerations that 
often prevent orphan drugs – which are inherently 
more expensive —from coming to market. In 
addition, Italy does not have a special reimbursement 
or pricing process for orphan medicines that are 
already licensed.132  Instead, they are evaluated 
through a standard HTA and reimbursement process 
that considers budget impact and cost-effectiveness 
and is not designed to accommodate orphan drugs.133 

Evidence suggests that a lack of specialized HTA 
for orphan drugs might result in the Italian HTA 
body recommending low reimbursement rates for 
orphan drugs, likely because the medicines were not 
found to be cost-effective under a traditional HTA 
assessment structure. According to a May 2019 study, 
Italy’s national system only reimburses 59 percent of 
orphan drugs authorized by the EC.134  Without public 
funding, drug makers could be forced to set their 
prices excessively low, causing them to lose money 
on their investment and potentially disincentivizing 
further innovation. On the other hand, rare disease 
patients could be forced to pay prices that are 
unaffordable without government assistance.
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CASE STUDIES 

While most countries that employ HTA bodies adopt 
exceptions to the standard value assessment process 
when evaluating orphan drugs, in practice, access 
to orphan drugs remains limited in countries with 
centralized HTA bodies.135  To better understand how 
HTA policies have impacted treatment access for 
patients with rare disease, we evaluate three rare 
disease case studies: ORKAMBI® for treating cystic 
fibrosis, OCREVUS® for treatment of patients with a 
rare form of multiple sclerosis, and SPINRAZA® for 
the treatment of spinal muscular atrophy. In all three 
cases, HTA processes limited patient access to new, 
breakthrough treatments that could have improved 
health outcomes of patients in dire need. Each of 
these case studies is discussed below. 

Case Study #1: Cost Concerns Deny 
Thousands of Patients Access to Needed 
Treatment 

Ivacaftor/lumacaftor – sold under the brand name 
ORKAMBI®– was developed to treat cystic fibrosis, an 
inherited condition that causes people to produce 
mucus that is thicker and stickier compared to 
people without the condition, leading to clogged 
and damaged critical organs.136   Cystic fibrosis is 
a rare, genetic disease that affects approximately 
100,000 people around the world, including about 
10,600 people in the UK.137  To improve the lives of 
people living with cystic fibrosis, U.S.-based Vertex 
pharmaceuticals developed Orkambi, which works 
by targeting the chloride channels in the body that 
control mucus production. Orkambi is specifically 
effective for patients that have the F508del mutation 
on both copies of the gene, the most common 
mutation in people living with cystic fibrosis.138 

Orkambi was found to reduce hospitalizations 
among cystic fibrosis patients, and when the drug 
was submitted for consideration to NICE in 2015, the 
agency concluded that the drug could have clinical 
benefits for about 2,750 cystic fibrosis patients in 
England. However, like many orphan drugs in the 
UK, Orkambi was not eligible for the HST pathway, 
instead undergoing assessment through the 
STA pathway which is not designed to evaluate 

orphan drugs. In 2016, NICE denied government 
reimbursement for the drug, saying that the cost 
of the drug was too high to be a “cost-effective use 
of NHS resources.” In its assessment, the HTA body 
further determined that Orkambi, which would 
cost about £104,000 per patient, showed “modest” 
benefits compared to existing treatments.139  In the 
NICE announcement, the agency said it would “only 
recommend treatments when [they] are certain they 
are both clinically effective and represent good value 
for money,” saying they would “welcome” Orkambi “at 
a cost-effective price.”140  

The debate over the cost-effectiveness of the drug 
continued for more than three years. Meanwhile 
in comparable countries, including the U.S. and 
other parts of Europe, Orkambi had been available 
as a treatment since 2015. As the wait continued, 
Orkambi proved to reduce rates of lung function 
decline by nearly 50 percent in cystic fibrosis 
patients. The Cystic Fibrosis Trust further suggested 
that additional real-world data demonstrating the 
long-term benefits of Orkambi could be collected 
and distributed to the HTA body to speed up the 
decision; however, NICE officials said they would only 
review the data if the price were lowered.141  In 2018, 
after meeting with the Cystic Fibrosis Trust over the 
decision, Sarah Wollaston, MD, who then served as 
Member of Parliament and Chair of the Health and 
Social Chair Committee, wrote a letter to Jeremy 
Hunt, Member of Parliament and Secretary of State 
for Health and Social Care, regarding the drug’s 
denial. Dr. Wollaston’s letter attached a briefing 
which noted that because Orkambi was not eligible 
as an HST, “[t]his meant Orkambi was appraised 
using the same rules as a treatment with a much 
larger patient population. As a result, Orkambi was 
considered nowhere near cost-effective. To meet the 
requirements of an STA, Orkambi would need to be 
over five times cheaper.”142  

After years of pressure from cystic fibrosis advocates 
and patients, in 2019, the NHS reached a deal with 
Vertex where it agreed to appraise Orkambi and 
other cystic fibrosis pharmaceuticals if the company 
submitted its full portfolio for appraisal. 
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“The decision [to appraise Orkambi in the 
UK] came years after the drug was made 
available in other countries, and activists 
maintained that the HTA body’s fixation 
on cost— and its disregard of additional 
proven benefits—led to unnecessary 
suffering and deaths among cystic 
fibrosis patients.”

 
The appraisal is slated to conclude in 2021 and 
will include an 18-month period of real-world data 
collection.143  However, the decision came years after 
the drug was made available in other countries, and 
activists maintained that the HTA body’s fixation 
on cost—and its disregard of additional proven 
benefits—led to unnecessary suffering and deaths 
among cystic fibrosis patients. 

 
Case Study #2: Strict Early Access Criteria 
Prevent Multiple Sclerosis Patients from 
Accessing First-Of-Its Kind Innovation

Ocrelizumab, sold as OCREVUS®, is the first 
monoclonal antibody treatment approved to treat 
primary progressive multiple sclerosis (PPMS), a 
rare form of multiple sclerosis (MS)—a disease of the 
central nervous system. PPMS, unlike other forms 
of MS, is a condition that progressively worsens due 
to damaged and lost nerves.144  People afflicted with 
the condition experience disability in their limbs and 
decreased mobility over time, which greatly impacts 
their quality of life.145  While there are a number of 
medications indicated for relapse remitting multiple 
sclerosis (RRMS), ocrelizumab was the first treatment 
approved specifically for patients with PPMS. While 
about a quarter of PPMS patients reach a disability 
milestone after five years, patients treated with 
Ocrevus were less likely to reach these milestones. 
Patients treated with Ocrevus are 24 percent less 
likely to experience disease progression than those 
who do not receive treatment.146 

Ocrevus was approved by the FDA in 2017 and by 
the EU in 2018 for treatment of PPMS and RRMS. 
The drug also showed positive Phase III efficacy 
results, which were further reinforced by exploratory 

analyses.147 However, the drug was made available 
sooner through France’s early access program. 
Shortly after, an opinion issued by the French 
HTA body HAS determined the drug yielded no 
additional benefit compared to a placebo. The drug 
was taken off the market for patients who were 
newly eligible, stating the results of the opinion 
were incompatible with the criteria of the early 
access program.148  In comparison, NICE, which does 
not have an early access program, performed an 
appraisal with a pricing agreement, and the drug 
was recommended.149  In this case, the strict criteria 
of the early access program—which is often used 
for innovative treatments like orphan drugs—only 
delayed access to a groundbreaking treatment for 
more than 49,000150  MS patients in France.  

Case Study #3: Subset of Patients Miss Out 
on Breakthrough Therapy Due to Strict 
HTA Eligibility 

SPINRAZA® (nusinersen), developed by American 
biotechnology company Biogen, is the company’s 
first-in-class treatment for spinal muscular atrophy 
(SMA), a genetic rare disease that affects the central 
and peripheral nervous system, as well as voluntary 
muscle movement.151  People with spinal muscular 
atrophy experience severe muscle weakness and 
waste making the disease fatal for many children 
diagnosed with the condition. In fact, about 68 
percent of children with spinal muscular atrophy  
type 1—the most common form of the disease—  
die before they turn two years old.152 

In multiple clinical studies of more than 170 patients, 
Spinraza was shown to improve motor function 
in patients with infantile-onset spinal muscular 
atrophy compared to patients in the control group. 
For instance, a larger percentage of patients (51 
percent versus 0 percent) treated with the drug were 
able to reach motor milestones including standing, 
walking, and sitting unassisted at ages when those 
functions are expected to be impossible.153  Spinraza 
also reduced patients’ chance of death or permanent 
ventilation by 47 percent154  compared to patients in 
the control group.155   
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In 2016, the FDA approved the drug for spinal 
muscular atrophy and it was later given marketing 
authorization by the European Commission in 2017. 
However, despite Scotland and other parts of Europe 
granting approval to the drug, Spinraza experienced 
approval delays in England after NICE rejected its 
proposed price in August 2018, leaving patients in the 
UK without access to the only available treatment for 
the devastating, fatal disease.156  Spinraza, like many 
other rare disease drugs, did not qualify for NICE’s 
HST appraisal pathway used for orphan and ultra-
orphan drugs, and was instead forced to undergo 
consideration under NICE’s standard STA process.157   
Through STA, NICE found that the drug’s cost, which 
was about £450,000 for the first year of treatment 
and £225,000 for subsequent years, was too high 
to justify the treatment gains, despite the drug 
showing a “substantial benefit.”158  In a statement, 
NICE claimed that it had “significant uncertainties, 
particularly around [the drug’s] long-term benefits,”159  
despite new data introduced that year that showed 
infants, teens, and adults exhibited continued 
improvement on the drug.160  

Similar to the case with Orkambi®, activists pushed for 
NICE to reconsider its decision, especially as new data 
continued to show the drug’s effectiveness. Finally, 
in 2019, NICE formed a managed access agreement 
(MAA) with the NHS and Biogen, which allowed 
Spinraza to be available to a subset of patients as 
long as NICE could continue to collect data on the 
treatment’s efficacy and financial impact. However, 
even the MAA was limited – Spinraza was available to 
almost all spinal muscular atrophy patients except for 
those with type 3 who lost their ability to walk. In May 
2021, NICE announced that “the review has concluded 
that it is appropriate to extend the clinical eligibility 
criteria to allow access to [Spinraza] for type III spinal 
muscular atrophy patients who aren’t able to walk,”161  
making the one-of-a kind treatment available to all. 
However, it is unknown how many more patients 
may have benefited from the treatment had it been 
available in 2018. 

Overall, the strict criteria for the HST appraisal 
pathway has limited many orphan drugs from 
being widely available. Of the 24 STA reviews of 
orphan drugs conducted by NICE between 2013 and 
2017, only 13 percent were recommended for the 
full population that was made eligible through EC 
authorization compared to full recommendation for 
66 percent of non-orphan medicines.162 
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DISCUSSION 

Since the enactment of the Orphan Drug Act in 
1983, orphan drug research and development has 
undergone its largest period of growth in history. 
In fact, over 5,000 drugs and biologics have been 
granted orphan drug designation in the decades 
following ODA’s passage.163  These discoveries have 
ameliorated both the lifespan and quality of life of 
myriad patients with rare diseases. 

Groundbreaking discoveries in rare disease treatment 
come at a significant cost—pharmaceutical 
companies must set prices that are high enough 
to cover research and development costs164 despite 
small patient populations. As a result, a 2015 report 
found that the average cost of an orphan drug in 
the U.S. was $111,820 in 2014, compared to $23,331 
for treatments for more common diseases.165   
Furthermore, payers are increasingly electing to pass 
the cost of treatment onto patients, leaving them 
with high out-of-pocket costs.

While some policymakers have called for the use of 
a centralized HTA body to contain costs, doing so is 
problematic along a number of dimensions: 

• Clinical evidence from rare disease trials may 
be less precise than evidence found through 
trials for non-rare diseases, which can utilize 
a broader range of study designs. To overcome 
inherently small patient populations, rare disease 
clinical trials must employ methods such as non-
randomized study designs and single-arm studies, 
which do not use a control group, potentially 
causing HTA bodies to question the validity of 
clinical trial results.166  

• The use of QALYs—which fail to measure many 
of the life-altering benefits of orphan drugs—
and cost-effectiveness thresholds can cause 
HTA bodies to deem orphan drugs unworthy of 
their price—restricting reimbursement rates as 
well as the number of orphan drugs that come 
to market. In addition, the use of price thresholds 
in any capacity creates a disincentive for rare 
disease research by resulting in reimbursement 
levels that are too low to cover the cost of 

pharmaceutical development, ultimately cutting 
into manufacturers’ return on investment. 

• When HTA bodies conduct their economic 
evaluations, they typically do not consider that 
society places a higher value on treatments for 
more severe diseases. 

• HTA bodies do not consider indirect costs or 
non-health related benefits—such as relieved 
caregiver burden, improved mental health, and 
return to work— which can disproportionately 
impact underserved and underrepresented 
communities. By failing to consider these 
benefits, HTA bodies may undervalue orphan 
drugs that are particularly beneficial for racial 
and ethnic minority patients or other vulnerable 
patient populations, inadvertently perpetuating 
existing health disparities.

Although some countries have created special 
exceptions for orphan drugs in the value assessment 
process, other HTA policies caused these 
exceptions to fall short of their intent. England’s 
NICE, for example, offers the HST assessment 
pathway for orphan drugs, which is more flexible 
than the standard HTA pathway for non-orphan 
pharmaceuticals.167 However, the HST pathway’s strict 
eligibility requirements preclude most orphan drugs 
from being assessed through the pathway.168 Instead, 
most orphan drugs are evaluated under STA, which 
does not grant orphan drugs special considerations. 
These strict HST eligibility criteria led NICE to deny 
government reimbursement for a cystic fibrosis 
treatment that reduced hospitalizations, preventing 
thousands of cystic fibrosis patients in England from 
accessing the drug’s proven clinical benefits.169  Of 
the 24 STA reviews of orphan drugs conducted by 
NICE between 2013 and 2017, only 13 percent were 
recommended for the full population made eligible 
through EC authorization.170 
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In Italy, policymakers elected to grant orphan drugs 
a policy exception rather than creating a specialized 
pathway.171  The country instead offers a pre-
authorization program to allow orphan drugs earlier 
market access.172   However, strict eligibility criteria for 
the pre-authorization program preclude most orphan 
drugs from participating.173  Worldwide, regardless of 
HTA bodies’ attempts to grant orphan drugs special 
exceptions or frameworks, access to orphan drugs 
remains limited. 

Despite its shortcomings, the U.S. health care system 
has served as a remarkable laboratory for innovation 
in rare disease treatments that benefits patients 

around the world. Introducing a national HTA in 
the U.S. has the potential to thwart progress at a 
time when 95 percent of rare diseases still have no 
approved treatment.174  Policymakers must consider 
the experience of rare disease patients in countries 
that have adopted such systems, where orphan 
drugs often face insurmountable challenges in 
value assessment and market access. As a global 
leader in rare disease innovation, the ramifications of 
implementing standard HTA in the U.S. could be far-
reaching and long-lasting for patients seeking access 
to life-saving orphan drugs. 

 
KEY TERMS/GLOSSARY 

• Assumed benefit: Designation granted by an 
HTA body to a new treatment that signals that the 
treatment offers a new benefit for patients relative 
to existing treatments. In some countries, orphan 
drugs are granted an assumed benefit because 
there are no treatment alternatives, meaning that 
the new treatment will provide some degree of 
benefit to patients. 

• Assumed benefit threshold: Cost threshold for 
orphan drugs that allows approved orphan drugs 
priced below a certain level to be automatically 
deemed beneficial to patients—meaning that HTA 
bodies cannot issue a negative reimbursement 
decision.

• Authorization: Approval to market a medicine in a 
given country.175 

• Cost-effectiveness analysis: Comparison of how 
a new treatment impacts treatment cost, health 
benefits (e.g., reduced mortality or morbidity), 
and health risks relative to the previous standard 
of care.176  

• Health Technology Assessment (HTA): 
Multidisciplinary process that measures the medical, 
ethical, economic, and social impact of a new health 
technology to determine its value. The purpose of 
HTA is to inform decision-making regarding drug 
reimbursement and/or drug pricing. 

• Highly specialized technologies pathway (HST): 
Specialized evaluation pathway for orphan drugs 
established by NICE, the English HTA body, 
designed to grant orphan drugs special exceptions 
in the HTA process, increasing their probability of 
receiving a positive reimbursement decision. 

• HTA body: Public or private organization that 
conducts HTA (e.g., NICE or ICER).

• Incremental cost effectiveness ratio (ICER): 
Difference in cost between a new treatment and 
that of a comparator, divided by the difference in 
benefit relative to a comparator.177 

• Innovative medicine: Medicine that has never 
previously received authorization.178  

• Institute for Clinical and Economic Review 
(ICER): Non-profit, independent organization in 
the U.S. that performs evaluations and releases 
reports on the value of medicines in an effort to 
align the drug’s price with how well the medicine 
improves the lives of patients. 

• Managed Access Agreement (MAA): Agreements 
between the NHS in England and pharmaceutical 
companies to authorize a drug to become 
available for a limited period of time at a 
discounted price.179  
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• Negative reimbursement decision: Decision 
in which an HTA body does not recommend a 
treatment for reimbursement for use by any 
population.

• Non-randomized trial: Clinical trial in which study 
participants are not arbitrarily assigned to various 
treatment groups.180

• Orphan drug: Pharmaceutical treatment 
designed to prevent, diagnose, or treat a rare 
disease.181 

• Patient reported outcome measures (PROMs): 
Self-reported measurements of a patient’s 
experience with their disease and treatment. Used 
to convey a more comprehensive understanding of 
a treatment’s impact beyond direct clinical results.

• Pre-authorization programs: Programs that allow 
certain orphan drugs to receive reimbursement 
decisions prior to market authorization.

• Positive reimbursement decision: Decision in 
which an HTA body recommends a treatment for 
reimbursement for use by a specific population.

• Quality-adjusted life years (QALYs): Metric used 
to quantify how much certain medical treatments 
change patient morbidity (i.e., quality of life) and 
mortality (i.e., survival).182  

• Randomized control trial (RCT): Study design 
commonly viewed as the gold standard in which 
patients are randomly assigned to either a group 
receiving the treatment or a control group.

• Rare disease: Disease that affects fewer than 
200,000 patients in the U.S.183  

• Reimbursement: Amount that a payer agrees to 
spend on a treatment.184    

• Single arm studies: Study design in which all 
participants receive the treatment. 

• Single Technology Appraisal (STA): NICE’s 
traditional HTA framework for non-orphan drugs 
as well as orphan drugs that do not meet the 
criteria for HST consideration. 

• Standard of care: Commonly agreed-upon 
diagnosis and treatment process that physicians 
should abide by for a particular kind of patient, 
disease, or clinical situation.185 

• Surrogate endpoints: Outcome of a clinical 
trial researchers measure to determine the 
effectiveness of a new treatment. Surrogate 
outcomes are not the true outcome researchers 
are hoping the treatment will create, such as 
prolonged lifespan or quality of life, but are easier-
to-measure outcomes that can reasonably serve as 
a surrogate for outcomes that are more difficult to 
measure in a timely fashion. 

• Value assessment: Process through which HTA 
bodies assess a new treatment’s value, considering 
a wide variety of clinical and economic evidence, 
to determine the drug’s rightful price.

• Willingness to pay threshold: Maximum 
amount a payer is willing to spend on a particular 
treatment.186 
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