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Introduction

Rare disease therapeutics is an area that has been ripe for innovation for some time. Currently, 
7,000 rare diseases are known,1 and an estimated 250 to 280 more are identified each year.2 
Approximately 70 percent of these are genetic disorders.3 Although the number of individuals 
suffering from a single rare disease may be small, the total number of individuals affected by 
them is significant. Nearly 25 million people in the U.S.4 (almost one in 10), 30 million in Europe5 
and a worldwide total of 400 million5 people’s lives are touched in some way by rare disease. 
Meanwhile, patients, their families and caregivers anxiously await advances in treating these 
serious and often life-threatening illnesses, making it critical to accelerate rare and orphan 
product development. The COVID-19 global pandemic has added another layer of challenges, 
rendering an adaptive and innovative approach to these studies crucial.

Until the passage of the Orphan Drug Act in 1983, 
only a small number of rare diseases had approved 
therapies. Since then, there has been a marked increase 
in rare disease research funding and development 
effort, thanks to regulatory changes (including the 1999 
adoption of regulation establishing the Committee for 
Orphan Medicinal Products in the EU) and multiple 
international initiatives and development incentives. 
Concurrently, the Human Genome Project fueled interest 
for deeper exploration into genetic disease. Today, more 
than 300 rare diseases have approved therapies. In 
2019 alone, 22 of 48 novel drug approvals by the Food 
and Drug Administration (FDA) were for rare or orphan 
diseases, involving a total of 76 orphan indications. 
According to EvaluatePharma, pipeline orphan drugs 
will account for over one-third of total research and 
development (R&D) pipeline sales by 2024.6 

Along with regulatory incentives, major advances in 
science are helping elucidate many more targets for 
rare disease therapies. With some recent successes 
in the cell and gene therapy space, for the first time 
in decades there is potential for a cure for many of 
the rare diseases that involve a single gene mutation. 
Scientific progress and technology advances, combined 
with regulatory and financial incentives, have led to the 
burgeoning of rare disease drug development.

Given those strong tailwinds, worldwide orphan drug 
sales are forecasted to grow at a compound annual 
rate of 12.3 percent from 2019 to 2024, which is 
approximately double the rate forecasted for the non-
orphan drug market. By 2024, orphan drug sales are 
expected to reach $242 billion and capture one-fifth of 
worldwide prescription sales.6

… worldwide orphan drug sales are forecasted to grow at a compound 
annual rate of 12.3 percent from 2019 to 2024 , which is approximately 
double the rate forecasted for the non-orphan drug market.



While rare disease drug development represents one of the fastest growing areas for biopharmaceutical  
research and development (R&D) investment, the inherent challenges pose significant risks that sponsors must 
anticipate and navigate to be successful. These include:

• Extreme heterogeneity among  
rare diseases

• The many unknowns about rare disease 
pathophysiology and natural history 

• The very long and often frustrating  
(and emotionally wrenching) diagnostic 
odyssey many patients and their  
families face

• Complex and changeable global 
regulatory frameworks

• Uncertain reimbursement landscapes

• The limited availability of rare disease 
research expertise

• Rare disease patients fitting the criteria 
to participate in clinical trials 

• The COVID-19 pandemic
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Increasing demand 
for preapproval  

access  

Sales prospects  Medical advances Strong patient 
advocacy

According to a Tufts Center for the Study of Drug Development (CSDD) Impact Report,7 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 forecasted to grow at a 

compound annual growth rate 

(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.6   

New scientific advances such 

as clustered regularly 

interspaced short palindromic 

repeats (CRISPR), gene  

editing and genomics appear  

to be powerful tools for 

addressing rare diseases, 

particularly those driven by 

single-point mutations. 

Patients and caregivers in 

rare disease trials often 

become leading experts in 

specific conditions. Patient 

advocacy groups (PAGs) often 

play a role in connecting 

academic and industry 

researchers to critical insights 

and data, as well as fund 

raising and stakeholder 

education for specific 

research initiatives.
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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.8

Given the high unmet need and complexity 
of rare disease drug development, sponsors 
must find ways to speed the process for both 
humanitarian and commercial reasons.

This white paper identifies some of the key 
challenges that rare disease patients face—
requiring innovative approaches to find the 
cures or disease-modifying treatments they 
need urgently. 

Impact of COVID-19

To further complicate an already complex 
process, the COVID-19 pandemic has impacted 
the current drug development landscape—
especially in the rare disease space. Several 
sponsors have put development programs on 
hold, patients have had difficulty in getting to 
sites due to movement restrictions and there is 
a reluctance to be involved in trials at this time. 
Hospital sites are diverting resources to care 
for COVID-19 patients. Gene and cell therapies, 
which require extended hospital visits, further 
heighten the complexities. As with any major 
disruption, innovation is the only path forward, 
and our challenge is to accelerate rare disease 
drug development while making strategic 
decisions to ensure commercial success.
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Research Innovation

To address such a complex problem as rare disease drug development, there are a myriad of 
innovative approaches—including the use of artificial intelligence, machine learning, complex 
statistical approaches (e.g., Bayesian methods), telehealth and wearable technologies. These 
can all be used to speed up the path to efficacious therapeutics. For the purposes of this paper, 
we discuss only a few below.

Study design and master protocols for rare disease therapeutics
Rare diseases, due to their genetic and phenotypic heterogeneity, are inherently challenging, 
requiring robust clinical development planning at the outset. To succeed, sponsors should:

• Ensure the preclinical 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 (e.g., does the asset in 
question support an adaptive study design?)

• Incorporate the patient voice into protocol design to ensure that relevant 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 (e.g., can a synthetic control be used 
instead based on RWE?)

• Identify the appropriate clinical outcome assessment (e.g., are there patient-reported 
outcomes that can be used to support endpoints and a value story?)

The urgent need to develop rare disease treatments and accelerate patient access, combined 
with limited patient populations (half of which is pediatric), make it critical to consider 
innovative study designs. They can minimize exposure to placebo harm and shorten the 
development timeline of potential therapies. Study designs that offer flexibility and breadth 
are best. 

Clinical trial design models, such as basket trials, study a single therapy in a number of 
different diseases. This design has often been used in oncology to identify the type of tumor 
that is responsive to treatment. Platform trials have the flexibility to drop ineffective arms and 
introduce new arms based on a defined decision algorithm. Platform trials remain open until a 
cure is identified.
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In umbrella trials, multiple products are tested in a single disease indication, and patients receive treatments 
based on specific gene mutations or biomarkers. The Beat AML™ (acute myeloid leukemia) protocol, sponsored 
by the Leukemia & Lymphoma Society (LLS) and managed by Syneos Health, is an example of an umbrella trial. 
Within a single master trial built initially to support up to 10 different protocols, researchers aim to identify 
subsets of treatment-naive AML patients based on next generation sequencing (NGS) testing for known key 
mutational drivers, and target them with novel agents directed against those mutations. While a typical clinical 
trial studies one drug or one combination of drugs, Beat AML™ is testing multiple therapies in multiple study arms 
simultaneously. This patient-centered, novel clinical trial protocol—developed with guidance from the FDA—not 
only has the potential to bring new therapies to AML patients faster, but also has the potential to be a model for 
future oncology clinical trials. [For more information about the Beat AML Master Trial, visit: https://www.lls.org/
research/bringing-precision-medicine-to-aml-patients] 

Implementing innovative study design models requires specialized statistical methodology and tools to support 
statistical analysis simulation in order to assess whether the design adequately meets the requirements. Utilizing 
advanced technology platforms allows for adaptive study design simulation to assess the merit of the primary 
study design while allowing comparison to alternative designs. 

Endpoint selection
In the case of endpoint selection, a double-pronged approach is highly 
effective, with regulatory experts analyzing the best endpoints to meet 
regulators’ expectations, and and then combining their efforts with 
a commercial team’s assessment of payers’ expectations. Endpoint 
selection should also reflect the patient perspective. While not an 
exhaustive list, an understanding of the patient journey as well as a 
combination of insights from the regulatory team, commercial team 
(payer) and patient perspective are critical factors when determining 
optimal endpoints.

Biomarker selection
Advances in personalized medicine allow for early screening, diagnosis 
and development of individualized treatment of rare diseases. Since 
80 percent of rare diseases are genetic in origin, identification of 
new genes and associated mutations become valuable biomarkers. 
Furthermore, dynamic markers such as expressed genes, metabolites 
and proteins are also very important to follow prognosis and response 
to therapy. For biomarkers to be valuable in a clinical setting, they 
have to have clinical and analytical validity and should be measurable 
through tests that are reliable, accurate and distinguishable between 
pathological and healthy states. 
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Integrated asset development planning 
Constantly changing business, regulatory, health care and patient environments present both challenges and 
opportunities in rare disease product development that are more dynamic and complex than ever before. The 
pandemic has only intensified these challenges. Market volatility, digital transformation and innovation also 
add complexity, as does the shift to more virtual/hybrid clinical models and direct-from-patient data collection 
and telemedicine.

Taking an integrated asset development approach enables stakeholders to accelerate timelines, reduce risk, 
improve efficiencies and enhance returns. It is a more comprehensive solution than conventional approaches 
and requires a clear understanding of the interactive nature of the patient voice, asset strategy, organizational 
design and leadership. 

An integrated approach enables companies to:

• Integrate meaningful patient outcomes and 
endpoints into the process

• Deliver a robust orphan medicinal product 
development strategy endorsed by governing 
bodies and supported by program teams

• Align strategic thinking that supports major 
development and resource decisions

• Empower program teams by driving a 
program-based approach rather than a 
siloed functional one

• Support a well-defined value proposition that 
satisfies current unmet needs and enhances 
commercial potential

An integrated development plan (IDP) is a key document used during integrated asset management as part of 
the business planning process. IDPs incorporate high-level strategies to inform the business of the potential cost, 
timing, volume and value of specific strategies, creating a road map to guide rare disease product development 
and mitigate risk (see Fig. 1, next page). 

Market volatility, 
digital transformation 
and innovation all 
add to the complex 
environment …
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Fig. 1. Integrated  Development Plan Creates an Asset Road Map9

PRECLINICAL PHASE I PHASE II PHASE III PHASE IV LIFE CYCLE

OMP Case  
for Approval

OMP Case for 
Reimbursement

OMP Case 
for Use

OMP Goals Odd Application Odd Maintenance Orphan Exclusivity

Early Promise  
and TPP Expert Opinion MAA/HTA/P&R

Supply Chain and Distribution,  
Manufacturing and Packaging

Early Dialogues Conditional MAAPriority Review

EAP/CUP/ATMP Hospital Exemptions

MI Plan and Medical Information Execution

POC Strategy Post-Authorization Commitment/RWE GenerationPOC Validation

Global Value Dossier and Launch Plan

Provision of LSOs

Early Patient Engagement

MA Under  
Exceptional 

Circumstances

P&R

Start-up Seed Capital Financing Rounds  
(Series A Can Be Enough) Mezzanine Round to IPO and/or Larger Partner for Late Stage Development

Milestones PIP or Waver Late Stage-Up Label Broadening

VP                                  TVP National Value and HTA Dossiers

Medical  
Affairs Strategy Recruit and Train MSLs Field Force Deployment and OptimizationKOL Mapping 

Engagement  
Plan

EMA CMA Conversion  
to full MAA Renewal EMA MAAAA

GHEOR, Modeling

Natural History Study/Disease Registry

Fast Track Accelerated ApprovalBRT

Economic Evidence Development

KOL Engagement

Scientific Opinion/Advise,  
Protocol Assistance, PARALLEL Consultation

CMC Production Validation

Infrastructure and Governance

Source: Syneos Health. Presented at World Orphan Drug Congress EU 2020 9

AA = accelerated assessment; ATMP = advanced therapeutic medicinal product; BRT = prime/breakthrough designation; CMA = conditional market authorization;  
CUP = compassionate use programs; EAP = expanded access programs; EMA = European Medicines Agency; GHEOR = global health economics and outcomes research; 
HTA = health technology assessment; IPO = initial public offering; KOL = key opinion leader; LSO = local safety officer; MAA = market authorization approval; MI = medical 
Information; MSL = medical science liaison; ODD = orphan drug designation; OMP = orphan medicinal product; PIP = pediatric investigation plan; PR = priority review; 
P&R = price and reimbursement; TPP = target product profile; TVP = target value profile; VP = value proposition.
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Care Innovation

Keeping the patient front and center in study design
Studies should be designed so that the patient’s point of view permeates every aspect of the 
study. This requires understanding the patient/caregiver journey. This is especially important 
in rare disease therapy areas, as certain clinical endpoints assessed through trials may actually 
be less important to patients than certain quality of life measures.

Collaboration between the contract research organization (CRO), sponsor, medical experts 
and PAGs to design patient-centered study protocols ensures the most inclusive study design. 
Specifically, collaboration ensures the study identifies the most relevant endpoints to all 
stakeholders and that the frequency of procedures and assessments are considered through 
a patient and caregiver lens, while also aligning with stakeholder expectations. This last point 
is particularly critical in many rare diseases since there a void of standardized guidance for 
patient management. 

Below is a cascade of considerations for optimal patient-centered study design:

1.  Consider the protocol through the eyes of the patient and their caregivers,  
including impact on work or school schedules.

 2.   Make protocol inclusion/exclusion criteria reflective of everyday clinical practice  
and representative of the types of patients that clinicians see.

 3.  Make the protocol practical and realistic and not overly academic or exploratory.

 4.   Consider adaptive designs and minimize placebo control where possible, 
especially in the pediatric population.

 5.  Assess relevant clinical outcomes such as faster time to remission,  
improved quality of life and fewer side effects than current standard  
of care (when available).

 6.  Provide longer-term access to the study drug.

 7.  Consider necessity of invasive procedures.



The patient voice in rare disease drug development 
PAGs are not-for-profit entities typically organized around a mission of improving 
the lives of people experiencing a shared set of healthcare challenges—most often 
a diagnosis, a genetic mutation or a set of symptoms. In rare disease, the patient 
advocacy landscape is made up of a handful of large, highly organized umbrella 
organizations (e.g., National Organization for Rare Disorders, Global Genes) and 
thousands of organizations across the globe that vary in size, focus and sophistication. 
As the onset of many of the most devastating rare diseases takes place in childhood, 
PAGs in rare disease are often spearheaded and financed by parents. 

The role of PAGs in elevating the patient voice in rare disease drug development cannot 
be underestimated. Often collaborating across rare diseases, PAGs advocate for policy 
and regulatory pathways that incentivize and facilitate research, engage in essential 
research fundraising campaigns, educate patients on the value of clinical trials and 
create patient-friendly avenues for learning about available trials.

Key areas for industry-PAG collaborations are:

• Registries

• Trial education and recruitment

• Inclusion/exclusion criteria

• Risk/benefit assessments

• Meaningful endpoints

• Natural history studies

• Patient-reported outcomes

• Trial visit schedule and logistics 

• Trial education and recruitment

For advancing research in a specific rare 
disease, PAGs are quite often the best 
partners for finding and contextualizing 
patient needs, preferences and 
expectations. Collaboration with them 
requires thoughtful recognition of the 
interests and capabilities of individual 
organizations. Successful partnerships 
also require an understanding of optimal 
collaboration models, best practices and 
guardrails for creating mutually beneficial, 
sustainable, respectful and transparent 
PAG engagement.
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Patient perspectives:  
The regulatory message is clear 

Spotlight On: The FDA’s Patient-Focused Drug Development Initiative

The FDA’s Patient-Focused Drug Development (PFDD) initiative, created in 
accordance with the 21st Century Cures Act and the FDA Reauthorization Act of 
2017 Title I, seeks to advance the science of patient input by encouraging the 
collection of meaningful patient experience data and feedback from patients 
and families. The robust initiative has three key elements: guidance, public 
meetings and a clinical outcome assessment (COA) grant program supporting the 
development of publicly available COAs and related endpoints.

The FDA has committed to a four-part series of PFDD guidance documents. The 
first in the series, finalized in the summer of 2020, focuses on quantitative and 
qualitative methodologies for capturing representative patient experience data. In 
various stages of completion, guidances two, three and four will outline practices for 
qualitative patient-focused research, how to integrate patient data/input into COAs, 
and how to integrate COAs into meaningful and measurable endpoints.  

There are two types of PFDD meetings—those led directly by the FDA and those 
led by PAGs. Both focus on surfacing patient input on what matters most to those 
experienced with a condition’s burden of disease and treatment needs. Each 
meeting is followed by a Voice of the Patient report. Recognizing agency barriers to 
hosting PFDD meetings in all disease areas, the FDA encourages PAGs working in 
areas of significant unmet need to host externally led patient-focused development 
meetings. This program extension, which allows PAGs to leverage the credibility 
and structure of the FDA-led meetings, has been utilized by a wide range of rare 
disease PAGs, including Alport syndrome, amyloidosis, Barth syndrome, Charcot-
Marie-Tooth, facioscapulohumeral muscular dystrophy, Friedreich’s ataxia, lupus, 
mitochondrial disease and spinal muscular atrophy.10

12
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Country, site and patient selection 
The right country and sites selection are integral to the success of a clinical trial and necessitates factoring in 
country-specific regulatory requirements into the study design. Properly addressing the varying regulations 
requires a strategic plan, keeping the following considerations in mind:

• Understand each patient population  
by country. The first step is to collaborate on 
protocol strategy development and implementation 
through a deep analysis of epidemiological data at 
the country level.

• Connect with available registries. Academic 
research centers and/or PAGs maintain registries 
for many rare diseases. While the data from 
the registries may be used to support a better 
understanding of the population, with the limitation 
of the non-homogeneous data collected, the 
connection with the registry owner could support 
the rapid identification of new cases and outreach 
to existing patients.

• Collaborate with genetic testing laboratories. 
Nearly 80 percent of rare diseases are genetic, 
making partnerships with genetic testing labs 
extremely beneficial for identifying retrospective 
and prospective patients —so long as they have 
consented to be notified about potential clinical 
trials. These labs offer an epidemiological source of 
data and a tremendous opportunity to connect with 
the patients who have an unmet medical need.

• Connect through real-world data. Our network 
connects the dots by sharing real-world data (RWD) 
to make clinical and observational research easier 
and more efficient. Connecting the pharmaceutical 
company to the study site and the investigator 
to the patient by sharing RWD enables us to test 
protocol inclusion/exclusion criteria impact on the 
recruitment, analyze RWD, conduct site feasibility, 
and pre-identify patients.

• Patient community engagement. Impactful 
patient engagement, specifically recruitment, 
occurs mostly online through support groups, 
blogs and advocacy sites, as well as on Facebook 
and Google. Search engine optimization teams can 
develop and place strategic online ads for each 
study. Teams can also work with adept community 
managers to support patient communities through 
tailored digital campaigns. Effective community 
management enables sponsors to find ideal 
geographic targeting.

Properly addressing 
the varying regulations 
requires a strategic 
plan …
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Supporting patients throughout the study
Anticipating and creatively addressing the needs of patients and families as they participate in the study is 
essential. Therefore, selecting partners who understand and prioritize the unique needs of the community is key. 
Factors to consider include: 

• Travel logistics and advocacy. A study site often is a quite a distance from where the patient lives. 
Expectations around site visit duration and travel expectations must be clearly communicated early on in the 
recruitment process. Additionally, patients need to be clear on any costs they may be expected to incur, and 
the sponsor should make all efforts to absorb these costs. When possible, we have had success contracting 
travel and logistics services with an advocacy group. This can be beneficial given that PAGs are highly trusted 
and the greatest source of knowledge about needs within a specific community. When that option is not 
available, we collaborate with qualified and trusted vendors.

• Telemedicine and decentralized approaches. Because rare disease patients are often scattered geographically, 
the rare disease clinical trial should be taken to the patient’s home, if possible, rather than requiring the patient 
to travel to the clinical trial site. For gene therapies, as an example, after the initial course of candidate therapy is 
administered at a qualified hospital center (e.g., a one-and-done approach), the patient might be able to provide 
many of the follow-up procedures via home health visits or remote monitoring. With the onset of the COVID-19 
pandemic, optimizing telehealth methods are now becoming a more acceptable way to monitor and engage with 
the patient, while keeping them safe from potential exposure to the virus.

• Home care. Home-site visits are optimal for many patients and their families. Specialized and trained nurses 
can facilitate and support patients in multiple ways. This includes drug administration and accountability, vital 
sign assessments, collection of patient-reported outcomes, collection and processing of biological samples 
and, in some dermatological rare disease cases, collection of photos of skin lesions with a specialized camera. 
Conducting multiple assessments at a patient’s home without compromising the data availability and quality 
is possible. All the data collected from a patient’s home can be automatically transferred to the study site and 
linked to the electronic data capture (EDC) system.

Decentralized clinical trials

Reduced travel for patients 
and their caregivers

Increased protocol compliance

Improved patient recruitment 
and engagement

Ability to collect RWE

Reduced burden for patients 
and their caregivers

Reduced site costs

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 locations. As such, they are ideally suited for decentralized clinical trials— 
i.e., a trial that brings the study to the patient rather than requiring the patient go to the study site. 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:

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. 
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Scientific Innovation

Gene therapy studies
In gene therapy studies, it is particularly important to 
ensure that the site is properly qualified and equipped 
for gene therapy administration. This requires specific 
training, as well as certification of the facility for 
the safe administration of gene therapy to patients. 
This oversight and training, referred to commonly as 
biosafety, may involve additional review boards and 
committees. Specific training tools to support sites in 
assessing their qualification status to act as dosing 
centers in gene therapy studies should be developed. 
Providing close, ongoing support for the site staff 
through intensive site management, including an on-
site refresher session before patient dosing begins, 
ensures the study is optimized. The clinical research 
associate (CRA) can be on site during the first patient 
dosing and will closely monitor site compliance with 
protocol requirements for each subject throughout 
their participation.

What are gene therapies?
With an estimate of more than 5,000 rare 
diseases being genetic, gene therapies, 
and the potential disease modifying and/
or curative nature of them, is a particularly 
important area of R&D. Gene therapies 
primarily target diseases caused by a genetic 
mutation (or mutations) that is believed to 
be the underlying cause of a specific disease 
and works by replacing, stopping or adding 
a missing or malfunctioning native gene. 
Most gene therapies address the abnormal 
genetic code solution by inserting new DNA 
to replace, silence or remove the existing 
genetic coding causing the disease. There 
are now several ways that gene therapies 
can be delivered to patients. Some are done 
by directly introducing the new genetic 
code directly into the patient (in vivo), and 
others employ modification of the patient’s 
or a donor’s cells outside the body (ex-vivo) 
and then the cells are re-introduced to the 
patient. Today, the prevalent method is to 
use a viral vector that exploits the natural 
function of a virus to introduce the new DNA 
sequence into the cell. As an example, the 
gene therapy sold under the brand name 
Zolgensma, created by Avexis/Novartis, is 
an example of a highly specific gene therapy 
that used a virus vector to introduce new 
DNA targeted at the SMN1 gene.  

Today’s technology lends itself to these 
highly specific targeted therapies, often 
looking to fix a single genetic mutation. But 
as new editing platforms are developed, the 
ability to target multiple sequences and for 
vectors to carry multiple payloads of edits 
will enable us to treat a wider spectrum of 
genetic-related diseases. 

Providing close, 
ongoing support for 
the site staff through 
intensive site 
management 
ensures the study  
is optimized.



16

RARE DISEASE DRUG DEVELOPMENT: INNOVATION PERSPECTIVES

Data and Technology Innovation

Real World Evidence (RWE)
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 RWE, facilitated by the increasing use of 
digital health technologies, 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.  

The use of RWE has also become an effective way 
to collect evidence to further our understanding 
of a disease. RWE has supported label extensions 
for different age groups with the same type of rare 
disease, as well as other related rare diseases. In our 
experience with implementing RWE study designs, it 
has also paved the way for wider and faster access to 
treatments by shortening development timelines and 
expanding the use of the approved product to a larger 
population and other related diseases.

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

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 gene mutations that causes the disease 
and testing mechanisms of action to select the best 
targets to pursue

• Increasing the speed of diagnosis. In one study, 
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. Once properly refined, 
the potential impact of AI on speeding and improving 
the diagnosis of rare diseases will be tremendous11

• Speeding the enrollment process, which otherwise 
often can take two to three years. AI algorithms 
can be used to mine various data sources (e.g., 
prescriber data, EHRs, insurance claims and other 
RWE sources. The resulting output then can 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
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Summary

Recent scientific advances and regulatory incentives are opening up massive opportunities 
for discovering effective therapies for rare diseases, an area where drug development had 
stalled in recent decades resulting in a high, unmet need. 

Accelerating the development process to overcome the stagnation is critical, but incorporating the voice of the 
patient into the drug development process is equally so. With the science and technology now available, dynamic 
and innovative studies now can be conducted more efficiently. The potential for precision medicine to improve 
patient outcomes, particularly those with rare diseases, is very exciting. An efficient patient-centric approach is 
targeted, coordinated, expertise-driven and spans the drug development cycle, from prior to administration of the 
candidate therapy into the first patient through to commercialization. Being adept at flexible study design, combined 
with newer decentralized approaches, will ease patient burden while helping to pave the way for an accelerated path 
to effective therapies. For the 400 million people worldwide who are impacted by a rare disease, this is exciting news.

Better together: The Syneos Health rare disease consortium
This collaborative group harnesses the power of our physicians, scientists, commercial strategists and 
key professionals to ensure a holistic view—from clinical trial planning and execution through successful 
commercialization—as only Syneos Health can.

Together, we: 

• Understand the unique considerations 
and issues associated with developing 
innovative new treatments for  
rare diseases 

• Believe in a patient-centered approach 
to allow the best patient experience 
and most robust clinical data 

• Integrate strong medical, operational, 
regulatory science and commercial 
expertise driven by collaborative 
relationships between investigative 
sites, treating physicians, PAGs, 
academic thought leaders and  
sponsor companies 

• Shorten the distance from lab to life 
for products and patients with rare 
diseases in a faster, better way
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