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Introduction
The COVID-19 pandemic has impacted the current  
drug development landscape—especially in the rare 
disease space.  
A number of sponsors have put some of their rare disease drug development programs on 
hold as the industry in general grapples with challenges in this new clinical trial environment. 
Some of the primary challenges include patients’ difficulty in getting to sites due to movement 
restrictions placed by various government bodies, the reluctance of patients to be involved  
in trials at this time, hospital sites especially diverting resources to care for COVID-19 patients, 
and interruption of gene and cell therapies, which require extended hospital visits to prepare 
or receive treatments. The rare disease drug development process is already complex and 
fraught with numerous challenges, and the COVID-19 pandemic has heightened the need  
to adapt innovations and strategic considerations to accelerate development and ensure 
commercial success. There is, however, light at the end of the tunnel as the pandemic is 
expected to subside. As that happens, accelerating rare disease drug development will take 
on an even greater significance to make up for the lost time.    
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Drivers of Rare Disease  
Drug Development 
Rare diseases are characterized by high unmet medical need; only five 
percent of the approximately 7,000 rare diseases have any form of treatment. 
Patients (over half of whom are children), their families and caregivers 
anxiously await advances in treating these serious and often life-threatening 
illnesses, and developers and regulators understand the urgency. 

Increasing demand 
for pre-approval 

access  

Sales prospects  Medical advances Strong patient 
advocacy

According to a Tufts Center for the Study of Drug Development (CSDD) Impact Report,1 rare disease/orphan drugs account  
for 31 percent of the current clinical trial pipeline. This focus on orphan drug development is clearly driven by high unmet 
need and further fueled by:  

The demand for early access  

is likely to continue growing as 

a result of heightened public 

awareness and the efforts  

of advocate groups. 

According to the EvaluatePharma 

Orphan Drug Report  

of 2019, worldwide orphan 

drug sales are forecast to grow 

at a CAGR of 12.3 percent  

from 2019 to 2024, which  

is approximately double  

the rate forecasted for the 

non-orphan drug market.  

Also by 2024, orphan drugs  

are expected to reach  

$242 billion in sales.2   

New scientific advances such 

as CRISPR, gene editing, and 

genomics appear to be 

powerful tools for addressing 

rare diseases, particularly 

those driven by single-point 

mutations. 

Patients and caregivers, 

especially in rare disease  

areas, are well educated  

about their disease, often  

to the point of being experts. 

Their experiences and 

expertise are a resource to 

manufacturers who are 

connecting directly with 

patients and independent 

patient opinion leaders via 

digital platforms.

$ $$ $

$ $

$ $
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This difficulty begins in Phase I, where rare disease trials, on 
average, must engage six times the number of investigative 
sites to recruit a quarter of the number of patients, compared 
with those for non-rare diseases. Meanwhile, being first to 
market with an orphan drug confers more than the usual 
first-mover advantage. Such therapies are granted seven years 
of market exclusivity in the US, and 10 in the EU. No other therapy 
will be approved in that time unless it offers significant benefits. 

With high unmet need and complexity in rare disease  
drug development, sponsors must find ways to speed the 
development process for both humanitarian and commercial 
reasons. A variety of strategies and innovations can be used  
to accelerate and optimize rare disease drug development.

Plan for Clinical Development and Commercial Success Early

Use of Innovations Such as Precision Medicine,  
Artificial Intelligence, Digital Health Technologies  
and Virtual Clinical Trials

Real World Evidence and Natural History Studies

Patient and Patient Advocacy Voice

Regulatory Agency Engagement

Robust Clinical Study Designs

Address Operational Hurdles

Accelerating and Optimizing 
Rare Disease Drug Development
The above-mentioned Tufts CSDD Impact Report also found that the 
development timeline for drugs to treat rare diseases is especially challenging. 
On average, the clinical through approval phases take four years longer than 
those for non-rare diseases. 

1  
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Since in most indications there is no precedent from which  
to draw insights, it is crucial that sponsors gather what 
information they can and prepare a comprehensive and  
well-thought-out road map to follow as they proceed. 

Studies have shown that of the drugs that make it to market, 
nearly 50 percent fail to reach their sales expectations.3

Developing such a road map entails understanding the  
unmet needs in the market, evaluating the asset against  
the standard of care (especially from a payer’s perspective), 
identifying the appropriate clinical study design that will 
generate drug approval and estimating the compound’s 
market opportunity from a commercial point of view.  
These considerations, assessed at the earliest stages of an 
asset’s development, will factor into go/no go decisions and 
development priorities. Sponsors also must determine early 
on in what countries they intend to launch the product.  

This will guide their research into regulatory pathways for 
orphan drugs, which differ by region. (See “Regulatory Agency 
Engagement” on page 12.)

Especially for drugs that are not first to market, sponsors 
must understand, at the proof of concept stage, what clinical 
evidence will be required to gain access and reimbursement 
for the product. The goal is to generate the evidence that will 
differentiate the product in the eyes of health technology 
assessment (HTA) bodies and payers. 

By Phase III, when sponsors are preparing for the product’s 
launch, they must know what commercial strategy they’ll 
pursue (license or launch themselves), how they will support 
their cost-benefit story, how they will approach optimal 
pricing, reimbursement and market access, and what type  
of communications and sales force effort is necessary.

6

1

Plan for Clinical Development 
and Commercial Success Early
Rare disease products need to be positioned for clinical development  
and commercial success throughout their life cycle, beginning in the early 
stages of development. 
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With precision medicine, medical treatments are tailored to the individual 
characteristics of each patient with the ability to classify individuals into 
subpopulations that differ in their susceptibility to a particular disease… 
or in their response to a specific treatment. 
Given the limited number of rare disease patients available, and as over 80 percent of rare diseases are genetic in origin, precision 
medicine plays a significant role in rare disease drug development. In 2018, the US Food and Drug Administration (FDA) approved  
a record 25 precision medicines, many of them in rare indications.4  

2

Use of Innovations Such as 
Precision Medicine, Artificial 
Intelligence, Digital Health 
Technologies and Virtual  
Clinical Trials
PRECISION MEDICINE 

Right indicationRight patientsRight strategy

Precision medicine, when successfully implemented, can help solidify the:

Because these diseases are monogenetic, there’s a great need to apply biomarkers to determine which subset of patients  
will benefit the most from the treatment. This knowledge is then applied to screening trial participants and ultimately to 
developing the target patient profile. It is important for sponsors to have developed their biomarker strategy as soon as 
possible, ideally in Phase I. Entering Phase I with a biomarker increases the chance of successful development threefold.5

Pinpointing the right genetic 

targets to evaluate

Identifying the patients  

by genetic variation  

and stratifying them by 

treatment response

Identifying which  

clinical trial design to use,  

for example
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ARTIFICIAL INTELLIGENCE
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When combined with big data, artificial intelligence (AI) and machine learning (ML)  
have the potential to improve rare disease drug development greatly. 

AI and ML can be useful in virtually every phase and aspect of development to make sense of large volumes of data  
(some of which is unstructured), add precision to the process, and reduce the development timeline. Especially  
in rare disease therapy areas, AI algorithms are revolutionizing the way that clinical trials are being conducted by: 

•   Identifying the gene mutation that causes the disease 
and testing mechanisms of action to select the best 
targets to pursue.

•   Increasing the speed of diagnosis. In a 2019 study 
published by Clark et al in Science Translational Medicine, 
scientists were able to use electronic health records 
(EHRs) and genome sequencing data to get a provisional 
diagnosis for a rare genetic disease in a median of less 
than one day. Rare diseases are often misdiagnosed and 
accurate diagnosis can often take anywhere from five to 
seven years. Once properly refined, the impact of AI on 
speeding and improving the diagnosis of rare diseases 
will be tremendous.6  

•   Speeding the enrollment process, which otherwise  
can often take two to three years. AI algorithms can be 
used to mine various data sources, e.g., prescriber data, 
EHRs, insurance claims and other real world evidence 
sources. The resulting output can then be compared with 
patients enrolled in clinical trials to identify those who 
might respond well to treatment or be susceptible to 
adverse events.

•   Extracting relevant information from a patient’s medical 
record and comparing it with standard of care or ongoing 
clinical trials to alert physicians of what treatment or 
clinical trial would be best for an individual patient.

•   Optimizing digital health technologies, e.g., wearables 
and sensors, by processing and analyzing multiple 
real-time data sources.



The increasing use of digital technology has the potential to accelerate the 
development of rare disease therapy, making clinical trials easier and less 
burdensome for patients to participate in, as well as reducing development 
costs and accelerating time to market. 

Digital health technology has a significant impact on drug 
development, especially in rare diseases, where patients  
are scarce. Wearables, sensors and smartphones are examples 
of digital health technologies that are readily available to 
patients and can be used, for example, to measure heart rate, 
capture images, monitor movements, and record voice. 

In some cases, new digital health devices are being created and 
used to measure endpoints. For example, Denali Therapeutics 
entered into a collaboration with ALS Therapy Development 
Institute  in 2016 to investigate the use of potential endpoints for 
amyotrophic lateral sclerosis (ALS). The FDA itself is more open 
to looking at novel endpoints, highlighting the impact that digital 
health technologies can have on rare disease drug development.7

DIGITAL HEALTH TECHNOLOGIES

VIRTUAL CLINICAL TRIALS
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Reduced travel for patients 
and their caregivers

Increased protocol compliance

Improved patient recruitment 
and engagement

Ability to collect  
real world evidence

Reduced burden for patients 
and their caregivers

Reduced site costs

A virtual trial brings the trial to the patient versus the traditional way  
of bringing the patient to the trial site. 

A virtual trial is not ideal for all situations. Each trial will need to be carefully evaluated to see if a virtual, hybrid, or traditional trial would  

work better. 

One of the unique challenges posed by rare disease studies is the limited number of patients and how widely they can be spread across 

different geographies. As such, they are ideally suited for virtual clinical trials. Numerous technologies facilitate the use of virtual trials, e.g., 

digital health technologies, online patient screening, telemedicine, and E-consent. There are a number of benefits to using virtual trials, including:



Many regulators, including the FDA, will accept as a control arm historical 
data on a cohort of patients who have been matched on key criteria to 
those in a study, provided that bias can be mitigated. 

This use of real world evidence minimizes the number  
of patients needed for trial participation, thus speeding 
recruitment and start-up, and ensuring that all participants 
receive the investigational therapy. This removes ethical 
concerns about some participants receiving the standard  
of care, which in many disease areas is only palliative care. 
(NOTE: It is important to work closely with regulators when 
considering an external control arm based on real-world data.)

Many rare diseases have substantial variation in the 
associated genotype and phenotype, so the natural history  
of each rare disease is usually poorly understood and very 

poorly characterized. A natural history study may uncover 
various aspects of the progression of the disease that will  
be useful in identifying patients and biomarkers. Such a  
study could also help in selecting the best endpoints to be 
measured in a clinical trial. Many existing patient registries 
could, theoretically, be used to perform natural history 
studies (which can also serve as the source of the control arm); 
however, most are proprietary. While there is a movement 
aimed at opening up registry data so that many can benefit 
from it, companies just entering the market may need to 
create their own patient registry.

10

3

Real World Evidence and 
Natural History Studies 
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Sponsors should design studies so that the patient’s point  
of view permeates every aspect of the study, which requires  
understanding issues that patients and caregivers face  
and thinking of creative ways to minimize them. Doing so  
is especially important in rare disease therapy areas, as the 
clinical endpoints assessed through trials may actually be less 
important to patients than certain quality of life (QoL) measures. 
Patients with rare diseases and their caregivers are often highly 
educated on their disease and can offer input as true experts. 

Given the scarcity of patients, the severity of their disease, and 
the fact that most are children, sponsors should also aim to 
minimize the burden of the study on patients. Protocols can be 
assessed for their patient burden by discussing the proposed 
protocol directly with patients and advocacy groups, which can 
be done in various ways, such as focus groups, surveys, etc.

Patient advocacy groups are a powerful force in rare diseases 
and can be a valuable resource for sponsors for:

• Reaching patients and potential trial participants. 
Patients frequently have nowhere else to turn, and  
so they look to advocacy groups for information and 
advice. Thus, advocacy groups are a conduit to patients. 

• Understanding the natural history of disease. Many 
patient advocacy groups manage patient registries  
and have deep expertise in the disease state.

• Connecting with regulators, legislators, and payers.  
The FDA has established relationships with rare disease 
advocacy groups to ensure that patient concerns are 
understood and addressed in regulatory decisions.  

• Research funds. Some advocacy groups have grants 
available to researchers.  

By demonstrating a willingness to listen to patients and 
accommodating their needs, sponsors can speed recruitment, 
which is typically one of the biggest bottlenecks in the 
development timeline. 

4

Patient and  
Patient Advocacy Voice
As outlined in the 21st Century Cures Act, the FDA recommends that  
sponsors reflect the voice of the patient in clinical development. 

Sponsors should design studies so that 
the patient’s point of view permeates 
every aspect of the study.
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In 2019, the FDA approved 22 novel drugs and biologics with  
an orphan drug designation. Some noteworthy approvals 
included (1) the first triple combination therapy to treat patients 
with cystic fibrosis, (2) gene therapy to treat spinal muscular 
atrophy and (3) the first treatment for neuromyelitis optica 
spectrum disorder.

The Orphan Drug Act (ODA) grants special status to a drug or 
biological product (“drug”) to treat a rare disease or condition 
upon a sponsor’s request. This status is referred to as orphan 
designation (or sometimes “orphan status”). For a drug to 
qualify for orphan designation, both the drug and the disease 
or condition must meet certain criteria specified in the ODA and 
regulations. Orphan designation qualifies the sponsor of the 
drug for various development incentives of the ODA, including 
a seven-year market exclusivity, fee waivers, and tax credits for 
qualified clinical testing.  A sponsor seeking orphan designation 
for a drug must submit a request for designation, and each 
designation request must stand on its own merit. 

The EU and Japan also offer an orphan drug designation (ODD) 
with incentives. In the EU, for example, incentives include 
10-year market exclusivity, plus two years when complying  
with a Pediatric Investigation Plan (PIP), and access to EU 
development funding. Applications can be submitted in parallel 
with US and Japan ODD applications. 

Regulatory authorities in the US, EU and Japan have also 
developed various expedited programs that can be applied to 
review rare and orphan drug development. In order to qualify 
for an expedited program, a drug must address an unmet 
medical need in treatment of a serious condition.

The following expedited programs are available in the US, EU 
and Japan:

 

In general, regulators are eager to be engaged with sponsors, 
patients and stakeholders in the rare disease community  
and prefer to be consulted early in the development process. 
Such consultations do not need to be reserved for regular 
milestone meetings; for instance in the US, sponsors can 
request an INTERACT meeting with the FDA at any time for 
guidance. The best approach is to engage with regulatory 
agencies early and often.

5

Regulatory Agency 
Engagement
Regulators in the US, EU and Japan all have expedited pathways for bringing 
rare disease treatments to market. Nearly 40 percent of the new molecular 
entities approved in 2017 and 2018 in the US and EU were for rare disease drugs.

US FDA: 
Fast Track, Breakthrough,  
Priority Review,  
Accelerated Approval 

EU: 
Prime, Adaptive Pathways, 
Conditional Approval, and 
Accelerated Assessment

JAPAN: 
Sakigake, Priority Review
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Ensure the pre-clinical study is carefully planned to obtain relevant and 
useful data to move into the clinical stage.

 Understand the disease epidemiology, treatment paradigm and standard 
of care.

Use precision medicine (biomarkers, genomics)  for prognosis and 
treatment response.

 Assess what study design elements work better for the study—for 
example, does the asset in question support an adaptive study design?

Incorporate the patient voice into the protocol design to make sure  
that the relevant patient endpoints are being captured and are not 
burdensome to patients and their caregivers.

Decide what type of controls will be used. In some instances where 
children are involved, it may be perceived as unethical to use a placebo. 
Can a synthetic control be used instead based on real world evidence? 

Identify the appropriate clinical outcome assessment. Are there patient- 
reported outcomes that can be used to support endpoints and a value story?

INNOVATIONS AND STRATEGIC CONSIDERATIONS TO ACCELERATE RARE DISEASE DRUG DEVELOPMENT IN LIGHT OF 
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6

Robust Clinical Study Designs 
Rare diseases, due to their genetic and phenotypic heterogeneity, are 
inherently challenging. As a result, careful consideration needs to be given  
to ensure that there is effective and robust clinical development planning. 
Sponsors should, among other things: 
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Patient/caregiver/site burden

 – Perform a patient pathway analysis to understand both  

the physical and the emotional journey that patients travel 

 – Use logistics management to support patients and 

caregivers with transportation, lodging, etc., so that  

they can more easily make it to study visits 

 – Minimize site visits, using home nursing support  

where possible

 – Minimize protocol complexity

Study start-up timelines and compliance

 – Ensure that the sample size is based on adequate 

assumptions 

 – Select the proper endpoints and assessments

 – Get informed consent in pediatric populations 

 – Formulate a site selection strategy with the deep 

involvement of medical experts

 – Assign responsibilities to a National Coordinator 

Dispersed population and diagnoses

 – Select sites based on patient locales 

 – Form relationships with patient advocacy groups  

and specialized networks 

 – Seek the support of available registries

 – Partner with a genetic testing lab and local labs

 – Practice social listening

Site experience in clinical trials

 – Turn to sites with a history of excellence in specific  

disease areas

 – Provide adequate training to help less experienced  

sites comply with Good Clinical Practices (GCPs) 

 – Provide study sites with support through a Clinical 

Research Associate (CRA) acting as a site manager

 – Create a data review plan to ensure data quality  

and follow up with early withdrawals

 – Minimize patients and data lost to follow-up  

by implementing strategies to keep sites and  

patients engaged 

7

Address Operational Hurdles
Rare disease studies pose specific challenges for clinical operations due to 
their inherent nature. Here we list a few recommended solutions, although 
this is by no means a complete list: 
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Conclusion
The COVID-19 pandemic has impacted  
drug development, and rare disease drug 
development in particular. The pandemic  
and the numerous challenges involved in rare 
disease drug development have heightened 
the need to adapt innovations and strategic 
considerations to accelerate development. 
Careful consideration and planning in the  
key areas mentioned in this paper will help  
to overcome many of the challenges. 
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