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Rare diseases - which remain a major public health issue - are
individually rare yet collectively common, impacting around 300
million people worldwide. For each disease, clinical trial sponsors
face major challenges due to the rarity of patients, coupled

with issues such as a limited pool of experienced investigators,
heterogeneity of indication, lack of established endpoints,

and poorly understood natural history.

Unique challenges
of rare diseases

From the clinical trials perspective,
unigque challenges in working with
rare diseases include:

* Small populations by

As a result, clinical through approval phases for

rare disease drug development take on average
four years longer than those for non-rare diseases,
according to a 2019 study from the Tufts Center

for the Study of Drug Development. On a more
positive note, in 2021, over half of novel drug
approvals by the U.S. Food and Drug Administration
(FDA) - 26 out of 50 - were for rare diseases. Recent
approvals have included therapies for achondroplasia,
rare cancers, Gaucher disease, hereditary angio-
edema, and pulmonary arterial hypertension.

In 2021, over half of novel drug approvals
by the U.S. Food and Drug Administration
(FDA) - 26 out of 50 - were for rare diseases

To build on this progress, a promising approach
is for sponsors to apply an innovative strategic
framework to accelerate rare disease drug
development, leveraging creative approaches
to bring treatments to the patients who need
them so urgently.

Rare diseases currently affect around 300 million people
worldwide; there are more than 6,000 clinically defined
rare diseases, of which 72% are genetic, and of those
70% start in childhood.?3 This calculation is based on
the European Union definition of a rare disease as one
that affects fewer than 5 in 10,000 people.#

In the European Union, rare
diseases affect 27-36 million
people or 6-8% of the popula-
tion.> The European Federation
of Pharmaceutical Industry and
Associations (EFPIA) estimates
that least 577 (current and
pipeline) rare disease products
use new technologies such as
cell and gene therapies, anti-
sense RNA interference therapy
and monoclonal antibodies to

precisely target the disease site.®

In the United States, rare diseases

affect some 30 million people;
these are defined as those
affecting fewer than 200,000
people. Only about 5% of rare
diseases have U.S. Food and
Drug Administration (FDA)-
approved treatments.” One
study estimated 2019 costs
related to rare diseases at
$966 billion in the United States
alone, a figure that includes
direct medical costs as well as
nonmedical and indirect costs
such as loss of income).®

definition, leading to limited
opportunities for study and
replication in clinical trials

Highly heterogeneous
collection of diseases and
significant heterogeneity
within diseases

These diseases are typically
poorly understood

Many rare diseases are
serious or life-threatening

Validated endpoints and
outcome assessment
are lacking

Many rare disease patients
are children

Many clinical sites are inex-
perienced with rare diseases

While the diseases are

rare individually, collectively
they affect more than

300 million people

Some 700 drugs are in development for rare diseases in the U.S,, according
to PhRMA.2° The share of all worldwide new drug approvals that target rare
diseases rose from 29% in 2010 to 58% in 2018, according to Tufts CSDD."



Strategic approaches to speed up rare
disease drug development

Many rare disease drug development plans fail from the outset because they
do not incorporate appropriate strategies nor address key questions.

Each phase from preclinical though to approval
and commercialization requires different strategies
to be integrated at the appropriate time. Key
success factors for sponsors in rare disease

drug development include:

0 Integrating planning across all drug
development phases

Successful drug development includes end-to-end
and integrated planning throughout all phases,
cycles and functions, such as preclinical, clinical,
regulatory and commercial. This is a high-cost,
high-risk enterprise, with the estimated cost of
developing a new drug ranging from less than $1
billion to more than $2 billion.”? Emerging biotech
companies in particular should be aware of the
need to look beyond the next milestone - for
example a clinical trial read-out or meetings with
regulators and investors - and integrate regulatory,
nonclinical, clinical, manufacturing elements from
the earliest stages. This is a critical first step on the
road toward realizing a program’s ultimate goals.

o Performing a gap analysis of the
drug development program

This provides a solid foundation for identifying
precisely where the program is at present, and
where it needs to be. This also takes account of
business strategy and helps answer questions
such as whether the company should develop
and market the new asset itself or license it out
following proof-of-concept. Such considerations
will determine the extent of planning for develop-
ment and lifecycle management; however, many
investors require full, end-to-end plans regardless
of the ultimate goals of the program.

e Identifying and addressing key strategic priorities in clinical development from the
preclinical phase to phase 3

The appropriate strategic questions must be answered at each stage of drug development.

Example questions include:

PRIOR TO PHASE 1 PHASE 1 PHASE 2 PHASE 3

1.

Which regulatory
agencies will be
the focus for the
investigational new
drug application
or equivalent?

. Will the formulation

be changed for the
clinical trial?

. Are the disease

epidemiology,
treatment paradigm
and standard of care
fully understood? Do
treatment paradigm
and standard of care
vary in the countries
of interest?

. Are the outcomes

that are being
measured relevant
from both clinical
and patient
perspectives?

1. Are biomarkers

being considered

to support indication
of exposure or
possible pharma-
cologic activity?

. Will clinical

development
decisions be guided
by an established
Scientific Advisory
Board or a group of
Key Opinion
Leaders?

. How will proof

of concept be
confirmed and

how will go/no go
decisions be made?

. Which endpoints

could differentiate
the new therapy?

1. Are Patient Reported
Outcomes being
considered to
support value
demonstration?

2. Does the interim
analysis support
a breakthrough
designation?

3. How will the

clinical endpoints
be optimized

to support
market access?

1. What type of

comparative
effectiveness study
will be needed

to support the
product’s value?

. Will a global

pharmacovigilance
plan be in place?

. Does the

target country
selection fulfil the
regulatory agency’s
expectations for
heterogeneity?

o Gathering intelligence on the therapeutic and commercial landscape

A thorough landscape assessment can inform endpoints and identify unmet needs in
the therapeutic area of interest, the existence of competing therapies in development
that could change the standard of care, critical value drivers for patients, and the likely
therapeutic environment at planned launch.



e Engaging with regulators early
and often

Recent increases in approvals for rare disease
drugs indicate the value of early, frequent
engagement with regulators. Recognizing the high
unmet need in the rare disease space, regulatory
agencies around the world are increasingly open
to engaging with sponsors and providing scientific
advice to help accelerate development. Regulatory
authorities in the US, the EU and Japan have
developed programs that can be applied to

review rare disease drug development. Expedited
programs that can directly benefit rare disease
drugs - including offering increased guidance,
dialogue and advice - include:

e FDA: fast track, breakthrough, priority
review, and accelerated approval

* European Medicines Agency: Prime
scheme for priority medicines,’® adaptive
pathways, conditional approval, and
accelerated assessment

¢ Japanese Pharmaceuticals and Medical
Devices Agency: ‘Sakigake’ strategy to
advance innovative medical products,
and priority review

e Including innovative approaches
in clinical trials

Examples of innovations that can benefit rare
disease drug development include decentralized
trial elements, precision medicine, digital health,
artificial intelligence, and real-world evidence
data. These elements are discussed in detail in
the ERGOMED white paper “Decentralization and
Innovative Approaches to advance Rare Disease
Drug Development.”

° Advancing patient-centricity

The FDA’s plan to develop guidance under the 21st
Century Cures Act stipulates that sponsors should
reflect a patient and caregiver focus throughout
clinical development. This starts with the protocol,
aiming to minimize the burden of study participation,
and continues through to market access, with the
goal of making drugs affordable. As evidence of
the benefit of a holistic approach to the patient
experience in clinical trials and development, an
Economist Intelligence Unit study found that
patient-centric rare-disease trials took only a fifth
of the time to recruit 100 patients compared with
non-patient-centric trials; new drugs viewed as
innovative were 3-41% more likely to be added

by payers to a formulary or reimbursement list.
Rare disease patient-focused solutions are
illustrated in Figure 1.

e Working closely with patient advocacy groups

A patient-centric approach depends on working closely as partners
with appropriate patient advocacy groups throughout development
to fully understand patient and caregiver needs. These groups comprise
a powerful voice for the patient and an important ally for biopharma-
ceutical companies. They can be a valuable resource for sponsors for:

* Reaching patients and potential trial participants: Patients
frequently 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: For
example, the FDA has established relationships with advocacy
groups to ensure that patient concerns are understood and
addressed in regulatory decisions.

e Accessing research funds: Some advocacy groups have grants
available to researchers. from helping to increase patient
enrollment during the trial to gaining acceptance of the product
from patients, payers and physicians they can be powerful
allies for the sponsor.

Conclusion

ERGOMED’s rare
disease advantage'”’

ERGOMED'’s rare disease
experience includes:

* Being a pioneer in rare disease
drug development since 2008

e Offering genuine family-
and patient-centricity

e Using global reach in
55+ countries to access
patients with rare and
ultra-rare diseases

e Closely collaborating with
patient advocacy groups to
maximize sponsors’ success

¢ Advancing 300+ orphan
projects

e Involvement with trials over
125 unique indications

In a rare disease drug

Based on extensive experience at ERGOMED, key takeaways for this
planning process include the need to:

Social

development ecosystem

Figure 1: Rare disease
patient-focused solutions
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that is fraught with
challenges and includes
the pressure of bringing
treatments to market
quicky, sponsors should
plan strategically plan
for success.

» Put in place an end-to-end
drug development life cycle
plan as early as possible

* Build a strategic road map
regardless of development
stage to help achieve objectives

» Consider incorporating
innovations when and where
appropriate to gain efficiencies
and advantages

* Understand and mitigate
challenges

* Select an experienced
partner to support
sponsors’ rare disease
development efforts and
navigate pitfalls. This can
be particularly helpful for
emerging biotech companies



ERGOMED

Founded in 1997, ERGOMED is a global provider
of high-quality services to the biopharmaceutical
industry, spanning all phases of clinical trials,
post-approval pharmacovigilance, and medical
information. ERGOMED Clinical Research is a
complete, global Phase I-1V clinical development
and trial management service with a strong
heritage in the development of drugs in rare

diseases and oncology.

References

1 https://www.globenewswire.com/
news-release/2019/07/09/1880174,/0/
en/Growth-in-Rare-Disease-R-D-Is-
Challenging-Development-Strate-
gy-and-Execution-According-to-Tufts-
Center-for-the-Study-of-Drug-Develop-
ment.html

2 https://www.rarediseasesinternational.
org/new-scientific-paper-confirms-
300-million-people-living-with-a-rare-
disease-worldwide/

3 https://www.nature.com/articles/
s41431-019-0508-0

4 https://rarediseases.info.nih.gov/
diseases/pages/31/fags-about-ra-
re-diseases

5 https://ec.europa.eu/health/non_com-
municable diseases/rare_diseases_en

6 https://www.efpia.eu/about-medicines/
development-of-medicines/intellectu-
al-property/help-us-make-rare-dis-
ease-even-rarer/

7 https://ncats.nih.gov/pubs/fea-
tures/2021-rare-disease-day-at-nih-
finding-hope-within-uncertainty

8 https://www.gao.gov/products/
gao-22-104235

9 https://phrma.org/resource-center/
Topics/Medicines-in-Development/
Medicines-in-Development-for-Ra-
re-Diseases-2021-Report

10 https://catalyst.phrma.org/new-re-
port-nearly-800-new-medicines-in-
development-to-treat-rare-diseases

11 https://www.globenewswire.com/
news-release/2019/07/09/1880174/0/
en/Growth-in-Rare-Disease-R-D-Is-
Challenging-Development-Strate-
gy-and-Execution-According-to-Tufts-
Center-for-the-Study-of-Drug-Devel-
opment.html

© ERGOMED plc 2022
ERD-2022-1

UK Headquarters

1 Occam Court
Surrey Research Park
Guildford

Surrey GU2 7HJ
United Kingdom

US Headquarters
8045 Arco Corporate
Drive, Suite 310
Raleigh NC 27617
United States

12 https://www.cbo.gov/system/
files/2021-04/57025-Rx-RnD.pdf

13 https://www.ema.europa.eu/en/
human-regulatory/research-develop-
ment/prime-priority-medicines

14 https://www.pmda.go.jp/english/
review-services/reviews/advanced-ef-
forts/0001.html

15 https://www.fda.gov/files/about%20
fda/published/Plan-for-Issu-
ance-of-Patient%E2%80%90Fo-
cused-Drug-Development-Guidance.
pdf

16 https://druginnovation.eiu.com/
wp-content/uploads/2019/05/
Parexel-innovations-in-drug-develop-
ment-part-1_V14 . pdf

17 https://ergomedplc.com/news/
see-you-at-the-world-orphan-drug-
congress-usa-2020-virtual-event/

(G ERGOMED

Clinical Research

www.ergomedplc.com



