Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Joint EMA — FDA Scientific Advice (Parallel Scientific Advice — PSA)

Block

(BB) Title

Referenc | http://www.ema.europa.eu/docs/en_GB/document_library/Presentation/2017/11/WC5

es 00239158.pdf
https://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofGlobalRegulatoryOp
erationsandPolicy/OfficeoflnternationalPrograms/UCM557100.pdf

Descripti | The European Medicines Agency (EMA) and the U.S. Food and Drug Administration (FDA)

on of the U.S. Department of Health and Human Services have a program to provide parallel

scientific advice (PSA) to sponsors. The goal of the PSA program is to provide a
mechanism for EMA assessors and FDA reviewers to concurrently exchange with
sponsors their views on scientific issues during the development phase of new medicinal
products (i.e., new human drugs and biologics).

Due to clinical particularities of rare diseases, the development plan of new treatments
may deviate substantially from conventional methods and approaches and this may
result in issues on acceptability of data at the time of marketing authorization
assessment. Regulatory scientific advice may avoid such issues if done early in the
development process, but criteria may diverge between FDA and EMA. Scarcity of
populations do not allow for separate developments for each region to satisfy different
criteria.

Joint FDA-EMA scientific advice allows coordination of the procedure and joint
discussion, so that a mutually recognized position acceptable in both regions is obtained.
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Category

Regulatory Building Block

Geograp
hical

scope

European Union and United States of America

Availabili
ty

Applicants developing medicines for rare and non-rare diseases lacking development
guidelines, or if guidelines do exist, those for which EMA’s and FDA’s guidelines differ
significantly.

Scope of
use

The PSA procedures should focus on sharing information and perspectives. Achieving
harmonization and increased convergence is a potential beneficial outcome of the PSA
process. Following PSA meetings, sponsors should have a clearer understanding of the
agencies’ respective requirements and perspectives regarding the development program
discussed, and if divergent, the reasons for the divergence.

The best candidates for PSA include important medicinal products, especially those being
developed for indications lacking development guidelines, or if guidelines do exist, those
for which EMA’s and FDA’s guidelines differ significantly. In addition, biosimilars,
products with significant clinical safety, animal toxicology, or unique manufacturing
concerns that could impede further product development are appropriate PSA
candidates. Previous PSAs have involved medicinal products for oncology, anti-infectives,
rare diseases, the pediatric population, and cardiovascular disease, as well as post-
licensure commitment clinical trials.

PSA requests should focus primarily on specific questions or issues involving the
development of a medicinal product intended to be commercialized in both the EU and
the USA, and especially if the scarcity of the target population makes it difficult to
conduct conventional developments or replicate data to satisfy divergent regional
requirements, and thus those for which the sponsor desires to have further scientific
input from both EMA and FDA.

Stakehol
ders

* Applicants of the PSA program
e EMA

* FDA

Enablers

/

Require

Sponsors wishing to nominate a product for PSA should address one single “Request for
PSA” letter to both emainternational@ema.europa.eu at EMA and OC-
OIPEurope@fda.hhs.gov at FDA. In this letter, the sponsor should provide the following

information: (1) the product in development, (2) why a discussion with the assessors
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ments (reviewers) of EMA and FDA would be beneficial to the product’s development, (3)
specific questions requiring clarification, (4) the desired goals for the meeting, and (5) an
explicit authorization for the agencies’ comprehensive exchange of all information
relevant to the product, including trade secret information (as defined by U.S. statute).
Pursuant to legally established authorities, both agencies will maintain the confidentiality
of all such information.

Output Advices from both agencies. The advice of each agency may still differ after the joint
discussion. However, both agencies will strive to provide PSA responses that are
convergent.

Best The tool can be used starting at the beginning of the clinical development until market

time to | authorization being the optimal time to apply after human PoC.

apply

and time

window

Expert PROs:

tips

Joint FDA-EMA scientific advice allows coordination of the procedure and joint
discussion, so that a mutually recognized position acceptable in both regions is obtained,
or clear reasons for divergence and ways to approach the development if the former is
not achieved.

CONSs:

The development requirements in case of substantial divergence in criteria may be
overall increased to reach mutually acceptable positions, and these may not be feasible

to comply without substantial resources, which may not be available.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug development in

Rare Diseases (RDs).

ITEM DESCRIPTION
Building Extrapolation of efficacy and safety in medicine development (Extrapolation)
Block (BB)
Title
Reference | https://www.ema.europa.eu/documents/scientific-guideline/adopted-reflection-paper-

S

use-extrapolation-development-medicines-paediatrics-revision-1_en.pdf

https://www.ema.europa.eu/en/events/ema-public-workshop-extrapolation-efficacy-

safety-medicine-development

Extrapolation of Adult Data and Other Data in Pediatric Drug-Development Programs.
Pediatrics 2011;128;e1242

https://www.ncbi.nlm.nih.gov/pubmed/22025597

Extrapolation of Efficacy in Pediatric Drug Development and Evidence-based Medicine:
Progress and Lessons Learned. Ther Innov Regul Sci 2017; 2017: 1-7.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5587157/pdf/nihms901908.pdf

General Clinical Pharmacology Considerations for Pediatric Studies for Drugs and

Biological Products: Guidance for Industry

https://www.fda.gov/downloads/drugs/guidances/ucm425885.pdf

Pediatric Rare Diseases- A Collaborative Approach for Drug Development Using Gaucher

Disease as a Model: Guidance for Industry

https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/G
uidances/UCM587660.pdf
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ITEM

DESCRIPTION

Descriptio
n

The EMA describes extrapolation as extending information and conclusions available
from studies in one or more subgroups of the patient population (source population(s)),
or in related conditions or with related medicinal products, in order to make inferences
for another subgroup of the population (target population), or condition or product,
thus reducing the amount of, or general need for, additional evidence generation (types
of studies, design modifications, number of patients required) needed to reach
conclusions.

The FDA states that extrapolation of efficacy can be considered when the course of the
disease and the expected response to a drug product would be sufficiently similar in the
pediatric and reference population (i.e., adult or other pediatric age population). The
FDA emphasizes that dosing and safety cannot be extrapolated; effects of therapy on
specific pediatric manifestations (i.e. growth rate, onset of puberty and progression of
pubertal development) cannot be extrapolated.

Costs to develop / plan the framework for extrapolation may exist but in the long-term
extrapolation may save money

Category

Development Resource Building Block

Geographi
cal scope

Europe, USA

Availabilit
y

In rare disease research, due to the small numbers of subjects, it is particularly
important to utilise efficiencies. Therefore, it may be appropriate to use available
clinical information in one area to support other aspects of the drug development
programme where modelling and simulation can be used, reducing the burden of
conducting multiple clinical trials.

Scope of
use

Main examples can be found in extrapolating efficacy from adult data to the paediatric
population, potentially streamlining the drug development programme.

There is also increasing interest in basket studies, where extrapolation between groups
may be required.

Paediatrics, basket studies, modelling and simulation

Stakehold
ers

Drug developers, regulatory authorities
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ITEM DESCRIPTION
Enablers/ | Scientific advice with the Central and National Regulatory Authorities is strongly
Requirem | recommended regarding the acceptability of extrapolation proposals
ents
Output Component of the drug development pathway
Best time | Early in the development plan so that the approach can be factored into the overall
to apply | approaches to support marketing authorization.
and time
window
Expert tips | Consider early in the development pathway, consider modelling and simulation (M&S5)

guestion and answers or other regulatory support

https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-

guidelines/clinical-pharmacology-pharmacokinetics/modelling-simulation-questions-

answers
PROs:

* Canspeed up the drug development and reduce the need for clinical trials
CONs:

* Approach should be agreed by seeking scientific advice from regulators
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | National Scientific Advice with HTA bodies (NSA w/ HTA)

Block

(BB) Title

Referenc | https://ec.europa.eu/health/sites/health/files/technology assessment/docs/2018 mapp

es ing_npc_en.pdf
https://ec.europa.eu/health/sites/health/files/technology assessment/docs/2018 mapp
ing_methodologies en.pdf
http://www.cirsci.org/wp-content/uploads/2016/10/cirs-rd-briefing-60-early-scientific-
advice-from-hta-agencies_sept-2016.pdf
Palkmets O, Nagda N, Sear R. Early HTA Advice In European Countries: Scope And
Associated Costs. Value in Health 2017; 20 (9): A695.

Descripti | In Europe, pricing and reimbursement decisions are a national/regional responsibility,

on and are made based on a process of appraisal by national Health technology Agencies

(HTA) that includes value assessment and economic considerations, amongst others.
Regional and national HTA bodies provide recommendations on medicines and other
health technologies that can be financed or reimbursed by the healthcare system in a
particular Member State or region. The assessment criteria used by HTA bodies differ
between Member States, in accordance with regional and national legislation.

At the request of Sponsors, Regional and national HTA bodies can provide
recommendations on the data to be submitted at the time of application for pricing,
funding or reimbursement of medicines and other health technologies by the healthcare
system in a particular Member State or region.

National advice can be sought by sponsors during clinical development, in order to
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advance which will be the likely criteria for value assessment that will drive the price and
reimbursement decision, and whether the data collection that has been planned by the
sponsor for pivotal trials will be appropriate and sufficient to inform the process.

The advice received can be used to timely implement changes to the clinical
development plan to ensure that all the required information is available at the time of
authorization, so that any delays in access due to lack of data can be avoided.

The process of National Scientific Advice with HTA bodies is applicable to any kind of
product, thus not restricted to rare diseases, but may be especially relevant for drugs
intended for rare diseases with anticipated high prices per treatment, because
substantial differences may occur across countries in the criteria for appraisal, due to
differences in standards of medical and social care, as well as in the affordability of high
prices for new drugs.

Category | Regulatory Building Block

Geograp | Procedure is done at the national level, relevant mainly for Europe.

hical

scope

Availabili | Applicants developing medicines for rare and non-rare diseases.

ty

Scope of | Clinical development is mainly focused on regulatory approval of marketing authorization
use applications, and the criteria for approval of orphan drugs in Europe is applied at a supra

national level. However, the competence for pricing and reimbursement decision in
Europe relies on National authorities. While European countries share regulatory criteria,
they diverge in wealth, economic systems and healthcare models, so that funding and
public coverage may be substantially different.

Because of that, despite a common positioning may be reached from supranational
consultation through coordinated procedures involving many HTAs (see BB on parallel
consultation of HTA), it may still be required to gather opinion on particular requirements
for a given country.

National advice would allow for timely planning of data collection (I ex: related to
different clinical practices in a given country) and/or specific studies (I ex: comparison to
different standards of care) that might be required by the HTA in order to appraise the
new product.

The BB is to be used by sponsors in preparation of the post-authorization process of
pricing and reimbursement, in order to anticipate that all the relevant data needed to
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support application for pricing and reimbursement is collected timely and appropriately,
in order to satisfy the HTA procedures for value assessment and criteria for drug
appraisal.

Stakehol * Sponsors of products intended for marketing authorization application and
ders future application for pricing and funding/reimbursement.
* National Health Technology Agencies receive the applications and issue opinions
on the questions raised by the Sponsors.
Enablers | The Sponsor of a given clinical development should identify the strategic need or
/ convenience of a national scientific advice with HTA, and the best moment for
Require consultation. The Sponsor contacts the HTA for requirements, prepares documentation
ments and submits application.
The HTA reviews the materials and prepares answers. The format of consultation can be
in writing or in the form of a face to face meeting, depending on HTA internal
procedures.
Output The HTA issues opinion in writing or in the form of a face to face meeting, depending on
HTA internal procedures. The opinion is generally kept confidential.
Best The tool can be used starting from product discovery until market access being the
time to | optimal times to apply right before First in Human Ready, after human PoC and before
apply market authorization.
and time
window
Expert A description of the European HTAs can be  found here:
tips https://ec.europa.eu/health/sites/health/files/technology assessment/docs/2018 m

apping _npc_en.pdf

A  summary of the different methodologies European HTAs apply:
https://ec.europa.eu/health/sites/health/files/technology assessment/docs/2018 m

apping_methodologies en.pdf

* The Sponsor of a given clinical development identifies the need for a national
scientific advice with HTA, ideally by the end of phase Il, before beginning of phase
M.

* The number of HTAs and the selection of which HTA to approach is an strategic
decision of the sponsor, that may vary depending on the degree of uncertainty on
the country procedures, clinical differences in the standards of care for the indication
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sought for the new treatment, and strategic considerations of the company, amongst

other factors.

* The name of the procedure may be different in each country (HTA Scientific Advice,

pre-submission meeting, Technical consultation, amongst others).

* The Sponsor contacts with the selected National HTA to request advice, and which
are the requirements for the procedure and fees of the HTA, where applicable.

* A product briefing document is produced that is shared with the HTA ahead of
discussions. The document includes a summary of product data and a list of
guestions with background support and proposed sponsor positioning regarding the
potential response.

* The HTA reviews the briefing document and prepares answers to the Sponsor’s
guestions. The answers include whether the sponsor positioning is endorsed or not
acceptable, and if an alternative positioning is hold by the HTA. Answers may be
issued in writing or verbally during a face to face meeting with the sponsor; the
number of meetings may vary between HTA depending on their internal procedures.

* Also depending on the HTA, a final report with recommendation may be
issued, or company minutes of the face to face meeting are circulated.

PROs:

Generally national scientific advice with HTA is a more direct, shorter and agile procedure
than a full parallel consultation process through EUnetHTA. Also, may be a first approach
to obtain initial opinions to prepare a future parallel consultation procedure through
EMA/EUnetHTA, including a preliminary selection of preferred participating/leading HTAs
in the multistate procedure.

When issues on lack of predictability are limited to one singular country, the direct
consultation with the concerned HTA may be agile and may allow the sponsor and the
HTA to define mutually agreed solutions to be implemented only at the national level,
with no involvement of other territories where a more standard approach can be done.
Also, if higher exigencies or more strict policies are expected, these can be handled in
isolation, avoiding generalization of the worst scenario to HTAs in other countries if a
parallel consultation with regulators and health technology assessment bodies was done
involving the concerned HTA.

CONSs:

Asking for individual advice to all concerned HTAs is time and resource consuming and
inefficient.

Also, risks of individual advice with no multistate coordination include divergent advice
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from several national HTA for a single product. Inconsistencies between
recommendations may pose a difficult scenario to Sponsors, who will have to deviate
from part of the advice received. Asking for advice is not binding, but any deviation from
previously received recommendations will require justification and may become
problematic at the time of application. Because of that, generally a parallel consultation
procedure is more sensible than several national procedures.

Waiting for advice before closing the designs of phase Il trials may represent a delay.
Outcomes of the advice may require changing key features of the clinical plan, leading to
strategic discussions on clinical positioning, objectives and goals of the clinical
development plan. This can be difficult to manage within the sponsor team.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Crowdfunding

Block

(BB) Title

Referenc | Multiple websites/platforms provide crowd funding services or describes how to initiate

es crowdfunding for rare diseases, e.g.,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5818677/
https://www.raredr.com/news/crowdfunding-and-rare-disease-therapy

Descripti | The internet and social networking have made crowdfunding a realistic avenue

on for individuals and groups hoping to fund medical and research causes, including
patients in need of whole exome genetic sequencing (WES), as well as R&D
projects.
Traditionally, the main funding sources for rare diseases and orphan drug R&D are
government, pharmaceutical companies, and venture capitalists.
In recent years, crowdfunding is becoming a new funding source via social networks and
the internet.

Category | Funding Building Block

Geograp | International

hical

scope
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Availabili
ty

Applicants developing medicines for rare and non-rare diseases.

Scope of | To raise funding to fund rare disease diagnosis and R&D.
use
Stakehol | Two parties:
ders
¢ stakeholders in rare disease diagnosis and R&D (Patients and families. Patient
groups. Foundations, Researchers, or R&D companies), and
* the public
Enablers | State the cause and justify the amount to be raised and the target raise amount.
/
Require
ments
Output Funding
Best The best time to apply is at very early stage of R&D. While private funding is possible
time to | throughout the development life cycle, public funding usually lasts until the end of
apply human PoC.
and time
window
Expert Be as transparent as possible as to how the funds are used
tips

Do not misuse public donations.
PROs:
— Leverage on public contribution
- Promote public awareness
CONSs:
— May not always meet the target raise amount

— May not always meet the project timing (i.e., when you need the money to
address the scientific question)
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION
Building | National programs for early access
Block
(BB) Title
Referenc | USA:
es
https://www.fda.gov/news-events/public-health-focus/expanded-access
https://www.fda.gov/media/85675/download
Europe:
http://www.hma.eu/fileadmin/dateien/Human_Medicines/01-
About HMA/Working Groups/Timely Access/2018 09 CUP_27-6-18.pdf
Sometimes called “compassionate use”, expanded access is a potential pathway for a
Descripti . . . . . . . . . -
patient with an immediately life-threatening condition or serious disease or condition
on

to gain access to an investigational medical product (drug, biologic, or medical device)
for treatment outside of clinical trials when no comparable or satisfactory alternative
therapy options are available.
Patient access to medicines during their development may be seen as a necessity for
those who have a disease with no satisfactory authorised therapies and who cannot wait
until their eventual approval.

Clinical trials (CT) offer access to medicines for patients while high quality knowledge on
the effects and safety of medicines is produced. However, CT are not always available
everywhere and/or the trial may not be intended to include all patients.

In the USA, expanded access refers to the use of an investigational drug when the
primary purpose is to diagnose, monitor, or treat a patient’s disease or condition rather
than to obtain the kind of information about the drug that is generally derived from
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clinical trials. FDA has a long history of facilitating expanded access to investigational
drugs for treatment use for patients with serious or immediately life- threatening
diseases or conditions who lack therapeutic alternatives.

Under FDA’s current regulations, there are three categories of expanded access:

* Expanded access for individual patients, including for emergency use (21 CFR
312.310)

* Expanded access for intermediate-size patient populations (generally smaller
than those typical of a treatment IND or treatment protocol — a treatment
protocol is submitted as a protocol to an existing IND by the sponsor of the
existing IND)9 (21 CFR 312.315)

* Expanded access for widespread treatment use through a treatment IND or
treatment protocol (designed for use in larger patient populations) (21 CFR
312.320)

In the European Union and the EEA, early access programmes are an option for accessing

medicines before approval. There are roughly two different ways for using an
unauthorised medicine outside a CT:

- cohort access (compassionate use programmes, CUPs) under the provisions of the
Article 83 of the Regulation (EC) No 726/2004, and

- individual access (named patient programmes) under the Article 5(1) of Directive
2001/83/EC.

Both CUPs and named patient use are governed by national legislation and rules. The
individual NCA decide whether or not they include a regulatory framework for CUPs and
named patient use in their legislation. Moreover, the conditions for application and
approval of such programs are defined at national level.

In addition to national regulations there is a procedure to request the opinion of the
CHMP in place under Article 83 of Regulation (EC) No 726/2004.

Early access programs have a focus on patient access. However, there may be
opportunities to collect real world data to supplement the knowledge base of the

product still under investigation.

Category | Regulatory Building Block

Geograp | International (European Union and Unites States of America)

hical

scope

Availabili | Applicants developing medicines in areas of unmet medical need for rare and non-rare
ty diseases.
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Scope of

Consideration of requirements and need for early access should be prospectively planned

use in the development program.
Engage with individual EU member states or FDA on the requirements — for an EU
overview see tables in the link below:
http://www.hma.eu/fileadmin/dateien/Human_Medicines/01-
About HMA/Working Groups/Timely Access/2018 09 CUP_27-6-18.pdf
Stakehol | USA:
ders
even if the patient meet the criteria under the law and FDA regulations, the
licensed physician, the Institutional Review Board (IRB), and the company all
need to agree that expanded access is appropriate for this patient in order to
receive the investigational medical product. In addition, there may be costs not
covered by third-party payers such as private insurance or Medicare.
EU:
* Sponsors,
* National competent authorities,
* Healthcare professionals and health systems,
* Patients
Enablers | Individual national competent authorities/FDA may have a specific regulatory framework
/ for early access in their legislation. Often the conditions for application and approval of
Require such programs are defined at a national level.
ments
Output Patient access in advance of a marketing authorization with the potential to collect real
world evidence, as appropriate. In few cases, a reimbursement of the investigation drug
is envisaged (i.e., ATU in France, 648/96 law in Italy)
Best The tool has its best use later in development when data on the benefits and risks of
time to | using the medicines are available and before the product is placed on the market.
apply
and time
window
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Expert
tips

Can be a useful way to provide patient access and simultaneously collect real world data
to support regulatory decision making e.g. future commissioning decisions.

PROs:
— Fulfilling patient need
— Engagement with KOL in the health systems, health systems also gain experience
of using the medicine
— Potential to collect real world evidence
— Reimbursement of the drug costs in few cases
CONs:

— Different member states have different rules and procedures, may be
burdensome application processes

— There are financial costs and resources needed (e.g. pharmacovigilance systems)
in order to run a scheme and for supplying the medicines to patients
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM

DESCRIPTION

Building
Block
(BB) Title

Tissue Chip for Drug Screening program and Consortium

Referenc
es

https://ncats.nih.gov/tissuechip or several publications, such as DOl
10.1039/c6lc01554a

Descripti
on

NCATS, in collaboration with other NIH Institutes and Centers and the Food and Drug
Administration (FDA), is leading the Tissue Chip for Drug Screening program to develop
human tissue chips that accurately model the structure and function of human organs —
such as the lungs, liver and heart — to help predict drug safety in humans more rapidly
and effectively. During the program’s inception, it has focused on developing
physiologically relevant models for toxicity testing. The current focus of the program is on

disease modelling and efficacy testing.

Once developed and integrated, researchers can use these models to predict whether a
candidate drug, vaccine or biologic agent is safe or toxic in humans in a faster and more

effective way than current methods.

The ultimate goal of the program and Consortium is to accelerate the translation of basic
discoveries into the clinic. By creating an integrated human body-on-a-chip, researchers
can test the varied potential effects of a substance such as a drug across the entire body
before any testing in humans.

Category

Development Opportunity Building Block
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Geograp

International

hical

scope

Availabili | Applicants developing medicines for rare and non-rare diseases.

ty

Scope of | This building block can be used in the early phases of drug development, from disease

use knowledge discovery to product discovery. It can also be used during early clinical trials
to inform patient-relevant decision-making.
Interested parties (academic/industry drug developers, patient advocacy groups) can
make contact with funded investigators within the Tissue Chip Consortium and
potentially form collaborations with them. The Tissue Chip Consortium database
(https://mps.csb.pitt.edu/) has consolidated information gleaned from the projects
within the Consortium and is another aspect of the program that can be utilized by
biomedical researchers.

Stakehol * Funded Tissue Chip Consortium investigators

ders

* NCATS program staff who manage the Tissue Chip program

Enablers | A collaboration with Tissue Chip Consortium investigators or the database; users may

/ need iPSCs or donor samples of tissue, or other relevant sources of data, e.g. clinical

Require data.

ments

Output A collaboration with Tissue Chip Consortium investigators to enable further research into
the disease or body system, e.g. creation of an in vitro tool to test multiple drugs
efficiently.

Best The tool has its best use in the very early phases of drug development, in particular in

time to | basic research or preclinical development stage.

apply

and time

window

Expert Contact program staff to find out more (info@ncats.nih.gov).

tips

Different organs and tissues are at different stages of modeling on tissue chips, so there
may not be available tissue chips yet, or they may be at very early stages of development.
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PROs:

Efficient way to test efficacy and safety without involving animals or vulnerable patient
populations, thereby reducing development cost, while accurately modeling the

structure and function of human organs.
CONSs:

Tissue Chips for drug development are still a relatively new tool, therefore knowledge on

their use is somewhat limited.
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Orphan Drug Development Guidebook Task Force

Galaxy Guide for drug development

This document defines the content of the FACT SHEET to be created for each identified tool,
incentives, initiative or practice (the Building Block) introduced by public bodies or used by
developers to expedite drug development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building Block (BB) Title Data Mining

References https://www.ncbi.nlm.nih.gov/pubmed/28129139

The understanding of rare diseases remains limited at a time when the
Description . .

capacity to generate data continues to grow. These unprecedentedly
large amounts of data — from rare to non-rare to common diseases —
have challenged researchers trying to make sense of it. Meanwhile,
data-sharing initiatives also opens up access to new types of data
including patient records and other real-world data. These data are
ripe for analyses using big data techniques, including computational
models that unveil molecular mechanisms and similarities among
clinical phenotypes, predict compound-ligand interactions, perform
high-throughput screening of molecules against cell lines and network-
based in silico drug efficacy screening, and data mining for potential
therapeutic targets based on existing knowledge. At the point of
convergence of several academic research fields (e.g., applied
mathematics, computer science, artificial intelligence, statistics and
machine learning), data mining takes advantage of the potential to
carry out novel multi-dimensional analytics to connect data on
diseases, mechanisms, proteins, and drugs.

Pieced together, data mining methods enable the discovery of new or

Relevance to rare disease . . . .
the repurposing of previously known pharmaceutical compounds in

drug development C
g P the development of treatments for new indications.

Category Development opportunity

Availability Data mining is a tool, accessible for use in both the public and
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ITEM

DESCRIPTION

private domain, for rare and common diseases, or even outside of
the disease context.

Geographical scope

Globally

Scope of use

To combine different types and kinds of data, and extract most
available information from this.

Subject

Researchers

Enablers/ Requirements

NA

Output

New knowledge based on already available datasets.

Actors and Stakeholders

Researchers (public and private); data experts

Use To discover new connections and ideas, based on already available
data.

PROs/ advantages Allows you to systematically discover new correlations that you
might have missed otherwise.

CONs/ risks Sufficient (freely accessible) data is needed if you want to be able to

find new information

Best time to apply

Especially in the early phases of drug development, to gather the
maximum of information

Duration

Several weeks

Cost

No costs

Practical tips

If you do intend to use data mining strategies, make sure you have
several robust data sets, including different data sources, such as
biological data, patient health record data, and other real-world
data.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM

DESCRIPTION

Building
Block
(BB) Title

BBMRI-ERIC - European research infrastructure for biobanking.

Referenc
es

http://www.bbmri-eric.eu/

Descripti
on

BBMRI-ERIC is a European research infrastructure for biobanking. We bring together all
the main players from the biobanking field — researchers, biobankers, industry, and
patients — to boost biomedical research. To that end, we offer quality management
services, support with ethical, legal and societal issues, and a number of online tools and
software solutions. Ultimately, our goal is to make new treatments possible. BBMRI-ERIC
Expert Centres are non-profit organisations that represent a novel public-private
partnership model. They are responsible for the analysis of samples in the country of
origin under internationally standardised conditions and for the generation of primary
data. BBMRI-ERIC Expert Centres integrate pre-competitive public and private research
and development activities by providing access not only to biological samples and
medical data but also to the broad spectrum of medical and scientific expertise related to
the samples, data, and their analysis.

The directory is the central listing of Biobanks and their collections in the BBMRI-ERIC
member states. For researchers, the Directory offers a means of finding relevant samples
and data for their research. Rare Disease Biobanks have a separate section in the

directory.

Category

Development Resources Building Block
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Geograp | European Union
hical
scope (http://www.bbmri-eric.eu/national-nodes/)
Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
Scope of | Test biomarkers analyze data. Pre-clinical development work. Biobanks provide
use biomaterials & data derived from those http://www.bbmri-eric.eu/faq/
Stakehol * Biobank holders
ders
* Academia
¢ Industry
* Civil society
* Patient organisations
Enablers | Itis not completely clear from the website who is entitled access.
/
Require
ments
Output Biomaterials & Data thereof
Best The tool has its use during R&D phase.
time to
apply
and time
window
Expert Check early if information on your disease is included in this infrastructure.
tips
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Orphan Drug Development Guidebook Task Force

Galaxy Guide for drug development

This document defines the content of the FACT SHEET to be created for each identified tool,
incentives, initiative or practice (the Building Block) introduced by public bodies or used by

developers to expedite drug development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building Orphanet database

Block  (BB)

Title

References www.orpha.net
www.orphadata.org
Activity report:
https://www.orpha.net/orphacom/cahiers/docs/GB/ActivityReport2017.pdf
Established in 1997, Orphanet is a unique public resource worldwide, gathering and

Description

improving knowledge on all rare diseases (RD), affecting less than 1 in 2’000 people in
the European population. Orphanet derives from its multi-lingual, manually curated and
expert validated knowledge base an ontology of RD (Orphanet Rare Disease Ontology,
ORDO), information on RD (www.orpha.net) and data (www.orphadata.org).

Orphanet maintains the Orphanet RD nomenclature (see Codification BB), improving
the visibility of RD in health and research information systems, acting as an
interoperability vector between healthcare and research
(https://drive.google.com/file/d/1dsfAAdxF4USmsKK9YQ4IpDW440gNIZ--/view?usp=sharing).
The nomenclature is semantically aligned with: OMIM, ICD, SNOMED-CT, MedDRA,
UMLS, MeSH, GARD. RD are annotated with manually curated data on age of onset,
age of death, prevalence, incidence, gene-disease qualified relationship, cross-
references with other databases (OMIM, UniProtKB, HGNC, ensembl, Reactome,
IUPHAR, Genatlas), the frequency of phenotypic features (using HPO), and
International Classification of Functioning (ICF-CY) derived terms.

Orphanet knowledge base includes, besides the nomenclature, scientific annotations
(phenotypes, disabilities, epidemiological data, genes, age of onset and of death),
textual information (produced by Orphanet or from tother sources after quality
assessment), orphan designations and drug data from EMA and FDA, and a catalogue
of expert services/resources in Orphanet consortium countries described with meta-
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IRDIRC

ITEM

DESCRIPTION

data, including: expert centres, diagnostic tests and labs, patient orgnisations, patient
registries, biobanks, research projects, clinical trials and research infrastructures.
Orphanet, and its nomenclature is now an internationally recognized standard:
International Rare Disease Research Consortium (IRDIiRC) awarded Orphanet and
ORDO IRDIRC Recognized Resource status in 2015. These two resources were also
named Human Variome Project Recommended Systems in 2017.

Relevance to
rare disease
drug
developmen
t

As far as the second IRDIRC goal is concerned, namely 1000 new therapies for rare
diseases to be approved by 2027, the majority of which will focus on diseases without
approved options, efficient translation from basic and pre-clinical research to clinical
trials and therapies discovery is required: “this important goal can be achieved only
through a dramatically more efficient development process driven by a radically new
approach utilising common standards across distinct research fields, sharing of best
practices, creating sustainable business models, and redefining the regulatory
environment.” Orphanet and its ontological representation, ORDO, provides a common
language between the healthcare and research field, improving interoperability
between electronic health records, codification systems, registries and cohorts, variant
databases, and biobanks. In Europe, European Reference Networks have adopted the
ORPHA nomenclature for sharing data through their eHealth platform and for their
registries.

In addition, Orphanet database allows for analysis of the research landscape in Europe
(i.e. identification of trends and gaps) and for identification of where the resources are
(i.e.: patient registries, data repositories...).

Category

Regulatory BB

Availability

Data is RD specific and available for all types of publics at the following conditions:

* Products promoting the interoperabity of rare disease data on
www.orphadata.org: free, open access, CC BY 4.0
1. Orphanet nomenclature and definitions, classifications and

cross-references
Disease-gene annotations and cross-references
Disease-phenotype annotations
Epidemiological/natural history annotations
Orphanet Rare Disease Ontology and HPO-ORDO Ontological
Module (HOOM)
* Data sets requiring DTA for academia/ fee for industry:

1. Textual information

2. Catalogue of expert services/ressources

3. Orphandrugdata

VoW

Geographica
| scope

Orphanet database is based at the Inserm, in France.

Coverage of expert resources include 37 countries
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ITEM

DESCRIPTION

https://www.orpha.net/orphacom/cahiers/docs/GB/Orphanet_Network MB_memb
ers.pdf

Scope of use

Academic researchers and the pharmaceutical industry use Orphadata datasets for
research and development purposes. Examples of pharma industry use cases include the
incorporation of Orphadata datasets in pre-competitive tools in order to prioritise
therapies development, as well as epidemiological data to assess market size. Other use
cases include datamining technology applications to generate hypotheses from
Orphanet data and textual information.

Subject

Academic researchers, SMEs, pharma industry, policy decision makers

Enablers/
Requirement
s

Any particular requirement for open access datasets (see above) that are available in:
e XML
e JSON
* Sparqgl EndPoint
* Ontology: OWL, txt, obo (and for ORDO :
http://bioportal.bioontology.org/ontologies/ORDO (OWL, CSV, RDF/XML)

DTA signature for restricted access datasets (academia, public not-for profit
institutions); contract (for fee) for private for-profit companies.

Output

A public website, www.orpha.net: around 30 million pages viewed in 2017, >40,000
daily visitors from 232 countries per day

A download platform (reusable datasets) www.orphadata.org. Orphadata products
were downloaded more than 212,000 times, with an average of 17,690 times per
month in 2017.

Ontologies: ORDO (downloaded 7,137 times in 2017) and HOOM, launched in 2017
(available at orphadata.org)

Actors and
Stakeholders

Funders: Public: Inserm, French Ministry of Health, European Commission, Agence de
la Biomédecine, Ministries of health, universities and hospitals in the countries of the
Orphanet network; Private: AFM-Téléthon, Fondation Groupama pour la Santé

Pharma companies and bio-techs using for-fee data

Academic researchers, public administrations and Patient organisations: using the
open access datasets

Health professionals, patients, researchers, students, decision makers (Orphanet
website users)
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ITEM

DESCRIPTION

Use

Epidemiological data: determination of the size of the market per geographical region

Recruitment, collaborations: identification of experts, patient organisations,
registries, biobanks, research groups developing i.e. animal models, biomarkers,
targets, etc, by disease/group of diseases.

Pre-competitive tools: integration with other sources of data, including private
pharma data, to generate hypothesis.

PROs/
advantages

Computable structured data, manually curated, organized hierarchically (thus
allowing for clustering and aggregation of data) and described with unique identifiers.
Numerous cross-references with other relevant resources (gene function, pathways,
compounds and targets,...)

Versioning and differentials for open access data. Documentation provided.

A number channels are available to help users wishing to access and re-use Orphanet
data. Firstly, there is a contact form on the Orphadata website
(http://www.orphadata.org/cgi-bin/contact.php) as well as a dedicated alias
data.orphanet@inserm.fr, with a 24 hour first response time during office days. A FAQ
and user guide is also available. In addition, there is an ORDO user mailing list (ordo-
users.orphanet) to deliver updates concerning the ontology.

CONSs/ risks

Dataset formats are standardized and on-demand, customized datasets as a service
are not yet developed (but will be)

APIs in development, not yet available.

Hands-on assistance can be necessary to make the best use of the resource (as
proven by the Orphanet participation to the training courses organized by ISS for RD
registries: BYOD (RD-Connect/Excelerate). Not already available as a service, but in

discussion.

Best time to
apply

N/A (Comment: the answer depends on the purpose for which the database content
is used; we can provide more explanations if needed)

Duration

DTA or for-fee contracts are one-year in duration, re-conductible.

Free, open-access data can be accessed at any time and are monthly updated in
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? IRDIRC

ITEM DESCRIPTION
Orphadata.
Cost Open datasets are for free.
For fee datasets (for for-profit organisations) are here:

http://www.orphadata.org/cgi-bin/img/PDF/Catalogue_Orphadata_2018.pdf

(The catalog will be updated in 2019, in particular: epidemiological data will become
open access)

\Practical tips\ This can include DOs and DON'Ts and strategic considerations. Ana Rath 9-12-18 20:02

Opmerking [1]: Need clarification to answer this

item.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | NCATS and NHGRI Genetic and Rare Diseases Information Center (GARD)

Block

(BB) Title

Referenc | https://ncats.nih.gov/gard

es
https://rarediseases.info.nih.gov/

Descripti | The Genetic and Rare Diseases Information Center (GARD) is a program of the National

on Center for Advancing Translational Sciences (NCATS) and is funded by two parts of the
National Institutes of Health (NIH): NCATS and the National Human Genome Research
Institute (NHGRI). GARD provides the public with access to current, reliable, and easy-to-
understand information about rare or genetic diseases their families, health care
providers, researchers, and the public in English or Spanish.
It provides accurate, up-to-date information about ongoing research, symptoms,
treatment options, and other details. Sources for GARD and other hard-to-find
information include the National Library of Medicine, scientific conferences, support
groups, and clinical trials and research.

Category | Development Resource Building Block

Geograp | International

hical

scope
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Availabili
ty

Applicants developing medicines for rare and non-rare diseases.

Scope of | Foundational information and links to data sources organized by disease.
use
Access to the website and to find appropriate information by disease.

Stakehol * Any Developer
ders

* NIH

* National Center for Advancing Translational Sciences (NCATS) and National

Human Genome Research Institute (NHGRI)

Enablers | Internet access to resources and information.
/
Require
ments
Output Disease-specific information and resources
Best The tool is best to access early on in development to get full view of research and
time to | activities in the disease-specific space.
apply
and time
window
Expert If you can’t find the information you need on the GARD website, call or write to
tips GARD, and the Information Specialists will answer your questions.

E-mail form: https://rarediseases.info.nih.gov/about-gard/contact-gard
Website: http://rarediseases.info.nih.gov/
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Coding of Rare Diseases: Orphanet nomenclature

Block

(BB) Title
Downloadable nomenclature and related resources here: http://www.orphadata.org/cgi-

Referenc bin/rare_free.html

es SOPs for producing the nomenclature here:
http://www.orpha.net/orphacom/cahiers/docs/GB/eproc_disease inventory PR_R1 No
m_04.pdf
http://www.orpha.net/orphacom/cahiers/docs/GB/Orphanet ICD10 coding rules.pdf
http://www.orpha.net/orphacom/cahiers/docs/GB/eproc_Disease naming _rules in Eng
lish PR_R1 Nom 01.pdf
http://www.orpha.net/orphacom/cahiers/docs/GB/eproc_Rare_disease_Nomenclature
Production national-language.pdf
Standard procedure and guide for coding with Orphacodes http://www.rd-action.eu/wp-
content/uploads/2017/05/D5.2_Standard-procedure-and-guide_final.pdf
Recommendation for routine maintenance
http://www.rd-action.eu/wp-
content/uploads/2018/09/677024 DEL5.5 Recommendation-routine-maintenance-
codification.pdf
State-of-Art of codification and Tool specifications here: http://www.rd-
action.eu/leaflet-and-documents/

Descripti | The Orphanet nomenclature of RD comprises the list of rare clinical entities (<1/2000 in

on prevalence; <5/10000 according to Regulation 141/2000) defined by an ORPHA number

(the Orphacode) unique and stable over time, a preferred term, exact synonyms, a
typology (category, group of disorder, disorder (including: disease, malformation
syndrome, clinical syndrome, morphological anomaly, biological anomaly, particular
clinical situation), sub-type of disorder (including clinical, etiological and histopathological
subtypes)), and a definition. Orphanet nomenclature is provided as a flat list and as a
multi-hierarchical classification system. It is also provided with semantic alignments to
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OMIM, ICD10, MedDRA, MeSH, UMLS, GARD, and mapping files with ICD11 and SNOMED
CT are under development.

The European Commission Expert Group on Rare Diseases has also promoted the
inclusion of ORPHA codes in health information systems (“Recommendation on Ways to
Improve Codification for Rare Diseases in Health Information Systems” 2014).

The Orphanet nomenclature is annotated with genes (gene-disease relationships) (with
genes being aligned to HGNC, OMIM, and other resources), as well as with phenotypes
(HPO terms), and disability-related terms (controlled vocabulary derived from WHOQ'’s
ICF). These annotations are semantic (qualified) and computable as xml and JSON
formats and as OWL and obo formats: the Orphanet Rare Diseases Ontology (ORDO) and
the HPO-ORDO ontological module (HOOM) from Orphadata.org

Orphanet nomenclature is released monthly as xml and JSON files in 9 languages,
together with obsolete and deprecated entities and their corresponding active codes.
Differentials between monthly versions can be retrieved and computed in the Orphanet
GitHub https://github.com/Orphanet/Orphadata.org

Finally, documentation is provided (User’s guides, procedures) both in Orphanet and in
Orphadata.

Category | Regulatory Building Block

Geograp | International

hical

scope

Availabili | Applicants developing medicines for rare diseases.

ty

Scope of | Being able to identify RD patients in healthcare systems should speed recruitment, and a
use specific RD codification is therefore a key step toward this aim. RD are poorly

represented in any other medical terminology for use in hospitals. Orphacodes have been
recognized a best practice by the SGPP (Steering Group for Promotion of health and
Prevention of non-communicable diseases) and EU funding is dedicated to fasten the
implementation in EU MS. Orphacodes are increasingly adopted in EU countries, as well
as in Australia, Japan and Argentina. China will also adopt it and translations will start
soon. Orphacodes are adopted in ERNs CPMS and in RD registries and biobanks
progressively. The use of Orphacodes is also recommended in the Common Data
Elements defined by the Joint Research Center (JRC) when building a registry for RD. It
also constitutes the core of RD representation in aggregated ontologies like MONDO
(Monarch initiative). In use in healthcare and in research the adoption of Orphacodes as
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INTERNATIONAL
RARE DISEASES RESEARCH
CONSORTIUM

a standard codification system for RD increases semantic interoperability between

resources and therefore improves data sharing and exchange.

(024

~| Countries that use Orphacodes to code
Rare Disease patients (as of May 2017)

[l Orphacodes (national, regional
and/or local implementation)
[ Other nomenclature

According to the RD-ACTION survey answers

Countries that use ORPHA codes to code rare disease patients (as of May 2017) - Source:
http://www.rd-action.eu/wp-content/uploads/2017/09/2017-09 RD-ACTION-

implementation-coding-survey2.pdf

Stakehol
ders

e}

* Users:

e Funders:

Public: Inserm, French Ministry of Health, European Commission, Agence
de la Biomédecine, Ministries of health, universities and hospitals in the
countries of the Orphanet network;

Private: AFM-Téléthon, Fondation Groupama pour la Santé

Health information systems (ex DIMDI in Germany, BNDMR in France)
and registries (ex: Veneto registry)

Pharma companies and bio-techs

Academic researchers, public administrations and Patient organisations
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o Health professionals, patients, researchers, students, decision makers
(Orphanet website users)

o European Reference Networks: both using and contributing to Orphanet
data.

Any particular requirement for open access datasets (see above) that are available in:

Enablers . XML

/ « JSON

Require e Spargl EndPoint

ments * Ontology: OWL, txt, obo (and for ORDO :

http://bioportal.bioontology.org/ontologies/ORDO (OWL, CSV, RDF/XML)

Tutorials were developed to support the use of Orphanet nomenclature: Orphanet
Tutorials channel — What is the Orpha nomenclature

Output A nomenclature and classifications of RD accessible at the Orphanet website
(www.orpha.net), as a flat list in PDF format updated twice/year
(https://www.orpha.net/consor/cgi-bin/Education Home.php?Ing=EN), and as
dowloadable formats (XML, JSON) in Orphadata (www.orphadata.org), updated the 1*
day of each month.
An ontology of RD: Orphanet rare diseases ontology (ORDO) updated twice/year (OWL,
txt, obo) available at orphadata.org and on
http://bioportal.bioontology.org/ontologies/ORDO (OWL, CSV, RDF/XML)

Best N/A

time to

apply

and time

window

Expert PROs:

tips

— Computable structured data, manually curated, organized hierarchically (thus
allowing for clustering and aggregation of data) and described with unique
identifiers. Numerous cross-references with other relevant resources (gene
function, pathways, compounds and targets,...).

— Versioning and differentials for open access data. Documentation provided.

— A number channels are available to help users wishing to access and re-use
Orphanet data. Firstly, there is a contact form on the Orphadata website
(http://www.orphadata.org/cqi-bin/contact.php) as well as a dedicated alias

data.orphanet@inserm.fr, with a 24 hour first response time during office days.
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A FAQ and user guide is also available. In addition, there is an ORDO user mailing
list (ordo-users.orphanet) to deliver updates concerning the ontology.

CONSs:

— APIs in development, not yet available.
— Hands-on assistance can be necessary to make the best use of the resource (as
proven by the Orphanet participation to the training courses organized by ISS for

RD registries: BYOD (RD-Connect/Excelerate). Not already available as a service,
but in discussion.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,
initiative or practice introduced by public bodies or used by developers to expedite drug development in
Rare Diseases (RDs).

ITEM DESCRIPTION

Building Block (BB) Title | Decentralized trials

References https://www.fda.gov/NewsEvents/Speeches/ucm629942.htm

Sommer C, Zuccolin D, Arnera V, Schmitz N, Adolfsson P, Colombo N, Gilg
R, McDowell B. Building clinical trials around patients: Evaluation and
comparison of decentralized and conventional site models in patients
with low back pain. Contemp Clin Trials Commun. 2018 Jun 28;11:120-
126.

https://www.imi.europa.eu/sites/default/files/uploads/documents/apply-

for-funding/future-topics/IndicativeTopic_RemoteTrials.pdf

https://www.ctti-clinicaltrials.org/sites/www.ctti-

clinicaltrials.org/files/dct_recommendations_final.pdf

Description One of the identified key barriers to patients’ participation in trials is
geography and the distance to the clinical site, as well as the burden that
participation represents to patients, including the duration and number of
clinical visits. Decentralized trials aim to improve patient access to trials
by enabling patient follow-up from home or community care, increase the
participation of more diverse populations, and enhancing data collection
by combining the adoption of digital endpoints and telemedicine as
applied to trials. To that purpose, web-based platforms, tele-health,
online patient diaries, e-informed consent programs, patient apps,
wearables and systems adapted to capture data from electronic medical
records are used to collect clinical information in the setting of clinical
trials.

The European Medicines Agency has identified amongst its strategic goals
for 2025 to develop the regulatory framework for emerging clinical data
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ITEM DESCRIPTION

generation. The specific goals include to develop methodology to
incorporate clinical care data sources in regulatory decision-making, to
modernize the GCP regulatory oversight to enable decentralized models
of clinical trials coupled with direct digital data accrual, to develop the
capability to assess complex datasets captured by technology such as
wearables, and to facilitate training and understanding of healthcare
professionals and patients to access and participate effectively in such
trials. However, the approval of all the clinical trials still under the
responsibility of the National Competent Authorities (NCA).

Similarly, the FDA has identified the used of decentralized, or virtual, or
patient-centric clinical trials as a key development step that would
facilitate recruiting, enrolling and retaining participants in clinical studies
(I.e., a major challenge and cost for study sponsors). FDA has established
a formal working group on decentralized trials that is responsible for
developing the guidance further outlining these approaches.

Category Development Practices Building Block

Geographical scope International.

(The BB is based on the availability of internet and the potential of remote
virtual connection, thus is available globally).

Availability There are a number of previous experiences in development, and tools
and companies specialized in different aspects of decentralized trials, and
projects focused on the subject. https://www.ctti-

clinicaltrials.org/projects/decentralized-clinical-trials

These initiatives are particularly important in assessing rare disease
therapies affecting small patient populations. The extremely low
prevalence of certain rare diseases condition that patients are scarce at a
given site, are geographically disperse, and may have difficulties to reach
the reference sites for trial participation. Long traveling for frequent
visiting, required for clinical trials, represents a burden for families and a
barrier to participation. Also, international trials with many centers
require a high investment for setting up, and are costly in terms of
monitoring. The use of information technologies may enable international
collaborations of sites regardless of their distance, ease access to trial
participation of bigger number of patients, and remove barriers to
recruitment and visit patients living far from the reference sites.
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ITEM

DESCRIPTION

Also, the use of wearables, apps and tools for collecting patient reported
outcomes may enable to enrich clinical information by collecting patient’s
input on the benefits and risks of experimental treatments as a part of
clinical trial data.

Scope of use

The BB can be used at the time of study planning and design, as a tool to
manage practical issues related to the burden of visits, the duration of
visits or those derived from the lack of access to geographically distant

resources.

Stakeholders

Sponsors of clinical trials, clinical researchers and networks of clinical
researchers, patients and patient’s associations, members of Ethic’s
Committees, regulatory authorities.

Enablers/
Requirements

The BB may be considered in any clinical situation characterized by
geographical dispersion of patients and/or clinical sites where the
decentralization of the trial may be of benefit to ensure its feasibility.

Output

A clinical trial design and protocol that involves many sites and settings
for the conduction of the study, with variable degrees of implementation
of remote data capture for the assessment of efficacy, safety, quality of
life or other relevant parameters, that may involve telemedicine and
virtual visiting, applications, electronic records, wearables, web-based
data capture or other tools.

Best time to apply and
time window

By the time of planning a clinical trial in rare diseases. The approach may
start before or at the time of planning a clinical trial.

Expert tips

A number of recommendations can be found in relevant literature:

https://www.ctti-clinicaltrials.org/sites/www.ctti-

clinicaltrials.org/files/dct_recommendations_final.pdf

The process should begin early at the time of clinical trial planning, by
considering the potential setting of the study to be widened from a few
sites to a broader setting including smaller sites / primary care / other
settings, and the number of visits that require physical attendance vs
those that can be supported by the use of remote or virtual systems.

The extent of application or use of any web based tools, apps, or other
systems should be considered early in the development to allow for
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ITEM

DESCRIPTION

design and validation if required, and checking of acceptability for
regulatory purposes should include not only ethic’s committees but also
regulatory authorities through scientific advice procedures. Issues such as
accuracy and sensibility, robustness and privacy secureness must be
properly addressed. Any tools used during the trials will require
development, validation, setting up and training, and also a strong user
support during the trial conduction.

PROs:

DCTs using telemedicine and other emerging and novel information
technology (IT) services offer the potential for local HCPs to participate in
clinical trials. This may provide several advantages compared to
traditional clinical trials conducted at more centralized clinical trial sites,

including the following:

* The use of web-based systems for randomization may ease the
connection of several sites that are physically distant into a single
trial, and may be useful to reduce barriers and costs of international
multisite clinical research in small populations.

* Also, the use of remote monitoring technologies may also reduce the
need for traditional on-site monitoring of each clinical site, while
assuring the integrity of data needed to assess patient safety and
product efficacy.

* A potential benefit would be to reduce administrative and economic
burdens on sponsors and investigators, while also permitting patients
to receive treatments from community providers without
compromising the quality of the study or the integrity of data.

¢ Other potential benefits may include:
o Faster trial participant recruitment.

o Improved trial participant retention, which may reduce
missing data, shorten clinical trial timelines, and improve data
interpretability.

o Greater control, convenience, and comfort for trial
participants by offering at-home or local patient care.

o Increased diversity of the population enrolled in clinical trials.

An opportunity for home administration or home use of the IMP, which
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ITEM

DESCRIPTION

may be more representative of real-world administration/use post-

approval.

CONs:

Decentralized trials may be challenging for coordination, since
dispersion of sites and an increased number of investigators open
the room for heterogeneity in interpretation or application of
study protocols.

Simpler designs are required that ensure coherence.

Smaller human contact across the team and lower physical
presence may require stronger systems to ensure robustness of
methods.

Special attention should be paid to the treatment supply chain,
since decentralized trials may pose challenges to the distribution,
control and traceability of investigational medicinal products —
the issue is less worrisome if trial medication is already approved.

A deep understanding of the data is needed; understand how it
may be presented and how it should be analyzed to avoid errors
or use of frail, biased or inaccurate information for decision

making.

Guidelines on standards and validation of data and tools are
needed to ensure they are robust enough for regulatory decision-
making.

Secure mechanisms to protect patient confidentiality in line with
data protection legislation will be critical for securing patient

trust.

Apps and software can also pose potential risks. A flexible, risk-
based framework that protects patients without blocking advance
of digital health will be required, that provides the necessary
guarantees.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Use of Biomarkers in Orphan Drug Development

Block

(BB) Title

Referenc | FDA Accelerated Approval (surrogate endpoint):

es
https://www.fda.gov/drugs/resourcesforyou/healthprofessionals/ucm313768.htm
FDA Biomarker Qualification Program:
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualif
icationProgram/BiomarkerQualificationProgram/default.htm
FDA/NIH BEST (Biomarkers, EndpointS, and other Tools) Resource:
https: //www.ncbi.nlm.nih.gov/books/NBK326791/
FDA Rare Disease Guidance:
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Gui
dances/UCMA458485.pdf
Qualification of novel methodologies for drug development: guidance to applicants
https://www.ema.europa.eu/documents/regulatory-procedural-guideline/qualification-
novel-methodologies-drug-development-guidance-applicants_en.pdf

Descripti | Biomarkers can be utilized as primary surrogate endpoint as a basis for accelerated

on approval (US), and as secondary or exploratory endpoints for drug mechanism of action

or aspects of safety monitoring.
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For Europe, see BB# 110 on “EMA Qualification of novel methodologies for medicine

development”.

Category | Regulatory Building Block
Geograp | International
hical
scope
Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
Scope of | This BB provides specific guidance regarding the different ways (contexts of use) that
use biomarkers may be incorporated into clinical trial designs in regulatory programs for
drugs used to treat patients with rare diseases.
It helps drug developers consider the incorporation of biomarkers into their trials in
multiple contexts of use, including patient selection (diagnostic), demonstration that a
drug is hitting the target (pharmacodynamic), as a reasonably likely surrogate endpoint
for accelerated approval (FDA, JP), as in indicator of drug toxicity (reflective of safety),
and as a validated and qualified surrogate endpoint used in place of a primary clinical
outcome measure to support market approval (reflective of efficacy). Differences
between FDA and EMA will be highlighted when they exist, and the path to a validated
surrogate biomarker will be outlined.
Stakehol * Drug developers
ders
* Regulatory agencies
* Patients and caregivers
* Foundation/not-for-profits
Enablers | None
/
Require
ments
Output A tool to incorporate biomarkers into clinical trial design.
Best The tool has its best use at trial planning stages.
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time to

apply

and time

window

Expert Present early plan to regulatory agency. Pre-specify biomarkers as primary, secondary or
tips exploratory outcomes, with specific context of use identified. Be prepared to defend,

with data, why your biomarker is fit for the stated purpose.

PROs:

A biomarker can serve as a surrogate endpoint and thus expedite time to

approval via Accelerated Approval pathways (USA, JP)

— A qualified biomarker bridged to later clinical outcomes may serve as a surrogate
endpoint in any approval pathway, and thus expedite drug approval (US)

— An exploratory biomarker indicating a drug hitting its designated target may aid
dose selection in dose-ranging studies, and in early de-risking of an orphan drug
program.

— Implementation of biomarkers in clinical trials can provide objective endpoints
not subject to placebo effect, and thus bolstering clinical findings in early open
label clinical trials.

— Biomarkers can augment clinical trial design, increasing efficiency of trials,

enables performance of smaller, early-phase, proof-of-concept studies in

patients, improve safety monitoring.

CONSs:

— ltis quite challenging to obtain qualification for new biomarkers.

— May not have concordance between EMA/FDA/JP on biomarker context of use,
and fit for purpose.

— If the biomarker is a surrogate primary endpoint, then method development, a
method validation plan, and method validation data should be presented to

regulators for acceptance prior to testing clinical trial samples.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Patient surveys / Patient Preferences studies / Ethnographic research

Block

(BB) Title

Referenc | https://www.imi-prefer.eu

es
https://www.fda.gov/media/92593/download

Descripti | Qualitative or quantitative assessments of the relative desirability or acceptability to

on patients of specified alternatives or choices among outcomes or other attributes that
differ among alternative health interventions.
Patient preference studies may be particularly useful in evaluating a drug’s benefit-risk
profile when patient decisions are “preference sensitive.” Patient decisions regarding
treatment options are preference sensitive when:
1) multiple treatment options exist and there is no option that is clearly superior for all
patients;
2) when the evidence supporting one option over others is considerably uncertain or
variable; and/or
3) patients’ views about the most important benefits and acceptable risks of a drug vary
considerably within a population, or differ from those of healthcare professionals.

Category | Development Practices Building Block
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Geograp

International

hical
scope
Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
Patient preference studies can be useful during regulatory benefit-risk assessment for
Scope of certain drugs in several major ways, including:
use
1) to help identify the most important benefits and risks of a drug from a patient’s
perspective (including to inform selection of primary or secondary endpoints);
2) to assess the relative importance to patients of different attributes of benefit and risk,
and clarify how patients think about the trade-offs of these benefits and risks for a given
drugs (including to inform minimum clinically important benefit and effect size);
3) to help understand the heterogeneity or distribution of patient preferences regarding
benefits and risks of various treatment options (including to inform patient subgroup
considerations as part of benefit-risk assessments).
The specific role of quantitative patient preference studies are to provide estimates of
how much different outcomes, endpoints or other attributes are valued by patients, and
the tradeoffs that patients state or demonstrate they are willing to make among them.
Stakehol * EMA, FDA and/or MHLW
ders
* Drug developers
* Patient organisations
* Reimbursement agencies
Early contact with patient organizations.
Enablers
/
Require
ments
A report on the outcomes of the preferences of patients regarding treatment options,
Output . ,
that can be used for different purposes, such as regulatory or payer’s assessment.
Best The tool may be used at several stages during drug development, therefore an early
time to | developmentis recommended.
apply
and time
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window

Expert
tips

Patient preference studies may not be relevant or appropriate for all drug types.
Submission of patient preference studies to regulatory agencies is voluntary.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Development and use of Patient-Centred Outcomes Measures (PCOMs)

Block

(BB) Title

Referenc | OrphanetJ Rare Dis. 2017 Nov 2;12(1):171 :

es https://ojrd.biomedcentral.com/articles/10.1186/s13023-017-0718-x
https://link.springer.com/chapter/10.1007/978-981-10-4068-9 9
US FDA Guidance (2009) on Patient-Reported Outcome Measures:
https://www.fda.gov/downloads/drugs/guidances/ucm193282.pdf
US FDA Draft Guidance (2018) ‘Select, Develop or Modify Fit-for-Purpose Clinical
Outcomes Assessments’:
https://www.fda.gov/downloads/Drugs/NewsEvents/UCM620708.pdf

Descripti | Despite growing acceptance that patients have the clearest view of the health outcomes

on that matter, the success (or failure) of the majority of rare disease drug development

programmes rests on surrogate outcomes (e.g. laboratory measures, organ size) that may
not reflect treatment benefits that patients value.

Patient-Centred Outcomes Measures (PCOMs) are questionnaires that ‘directly’ quantify
the impact of a disease and treatment on health outcomes that matter to patients (as
identified or affirmed by patients themselves, or their caregivers). PCOMs embrace all
forms of clinical outcome assessments, namely ‘patient-reported outcome’ (PRO),
clinician-reported (ClinRO), observer-reported (ObsRO) and performance outcome
(PerfO) measures. ldeally, PCOMs should be co-created with patients.

At present, appropriate and fit-for purpose PCOMs do not exist for most rare diseases,
and their use has been largely omitted across the medical and research community.
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IRDIiRC

PCOMs are tools to translate care or observed treatment effect into an ‘interpretable’
measure of patient benefit, and thereby help demonstrate clinical effectiveness.

Category | Development Practices Building Block
Geograp | International
hical
scope
Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
Scope of | PCOMs are tools that seek to understand the patient’s perspective and daily impact of
use their disease to better adapt therapies, whenever available. PCOMs may be used for
several purposes, such as: efficacy endpoints in clinical trials, outcomes measures in
registries, guides to treatment choices for daily care, or tools to monitor care delivery.
PCOMs bring value across all healthcare stakeholders involved, as illustrated below.
A more meaningful and interpretable
measure of patient benefit
Measure
what matters
to patients
Patient -
Centered
Outcome
Measures
Contribute to
understanding
The use of PROMs in the development of RD products is to enhance the ability of
researchers to understand the effect of new medicines and their impact on the patient’s
daily life.
Stakehol * Network of patients/patient’s groups
ders

* Health professionals
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* Researchers

* Drug developers

Enablers | Generating an extensive amount of patient evidence and of psychometric data is

/ required to develop/establish the use of a PCOM.

Require

ments Multi-stakeholder collaboration and the conduct of scientific advice (with regulatory and
health technology assessment bodies) are highly recommended to promote the scientific
rationale and use of a PCOM.
When developing a PCOM de novo, it is recommended to seek regular scientific advice
from regulatory bodies. Qualification of a new PCOM may also be sought (e.g. US FDA’s
Drug Development Tool Qualification Programs).

Output A PCOM is a tool aimed to better capture the patient experience and to measure the
outcomes that matter most to patients.

Best The tool has its best use at as early as possible during clinical development. Developing

time to | and testing a patient-centred outcomes measurement strategy takes time therefore

apply activities should initiate as you start planning phase 1 clinical trial.

and time

window

Expert Many PCOMs are generic and not tailored to the specifics of individual rare diseases. It is

tips best to identify whether a PCOM is available and usable in early phase clinical trials,

because if they are not, developing a new PCOM or adapting a PCOM and then validating

it, will require time and resources.
PROs:

— PCOMs generate interpretable data for the demonstration of treatment benefit

in patients.
CONs:

— PCOM development is a time- and resource- intensive activity.

ODDG - Building Block 1415 — Version 1 | 3




Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION
Building | Companion Diagnostics
Block
(BB) Title
Referenc | https://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guidan
es ceDocuments/UCM262327.pdf
Descripti | A companion diagnostic is a medical device, often an in vitro device, which provides
on information that is essential for the safe and effective use of a corresponding drug or
biological product. The test helps a health care professional determine whether a
particular therapeutic product’s benefits to patients will outweigh any potential serious
side effects or risks.
Companion diagnostics can:
— identify patients who are most likely to benefit from a particular therapeutic
product;
— identify patients likely to be at increased risk for serious side effects as a result of
treatment with a particular therapeutic product; or
— monitor response to treatment with a particular therapeutic product for the
purpose of adjusting treatment to achieve improved safety or effectiveness.
Category | Development Practices Building Block
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Geograp

International

hical

scope

Availabili | Applicants developing medicines for rare and non-rare diseases.

ty

Scope of | Drug developers often develop drugs for a specific subtype of patients based on

use particular genetic or molecular features. Drugs in development that are intended to be
used in a biomarker-defined subtype of patients may require a companion diagnostic.
Companion diagnostics are tests that provide information essential for the safe and
effective use of a corresponding drug. Therefore, if the drug is likely to only have a
favorable benefit-risk profile in a biomarker-defined subtype of patients, the drug
developer should consider developing a companion diagnostic early in the development.

Stakehol * Drug developers

ders

* FDA

Enablers | Not applicable

/

Require

ments

Output Diagnostic Tool

Best The tool has its best use at the early phases of development.

time to

apply

and time

window

Expert Companion diagnostics enable personalised medicine by analysing a patient’s DNA to

tips determine if their genetics are a match for a given drug.

In most circumstances, if use of an in vitro companion diagnostic device is essential for
the safe and effective use of a therapeutic product, the IVD companion diagnostic device
and therapeutic product should be approved or cleared contemporaneously by FDA for
the use indicated in the therapeutic product labelling.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Development of product specific bio-analytical assays

Block

(BB) Title

Referenc | https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-bioanalytical-

es method-validation _en.pdf
https://www.fda.gov/files/drugs/published/Bioanalytical-Method-Validation-Guidance-
for-Industry.pdf
https://www.nihs.go.jp/drug/BMV/index.html

Descripti | Measurement of drug concentrations in biological matrices (such as serum, plasma,

on blood, urine, and saliva) is an important aspect of drug development. These methods
provide data to support the safety and effectiveness of drugs, which may be needed to
support applications for new drugs in regulatory pathways. The results of animal
toxicokinetic studies and of clinical trials, including bioequivalence studies are used to
make critical decisions supporting the safety and efficacy of a drug. It is therefore
necessary that the applied bioanalytical methods used are well characterized, fully
validated and documented in order to yield reliable results, and to be used in regulatory
processes.
The bioanalytical assays could be chromatographic assays and ligand binding assays that
guantitatively determine the levels of drugs, their metabolites, therapeutic proteins, and
biomarkers in biological matrices.

Category | Development Practices Building Block

Geograp | International
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hical

scope
Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
Validating the analytical method ensures that the data are reliable by addressing certain
Scope of . . .
key questions, including:
use

* Does the method measure the intended analyte? For example, does anything
interfere with the measurement, and is the method specific or selective for the
analyte?

* What is the variability associated with these measurements? For example, what
are the accuracy and precision of the method?

* What is the range in measurements that provide reliable data? For example,
what is the sensitivity of the method (e.g., what is the lower limit of quantitation
(LLOQ) of the method, and what is the upper limit of quantitation the method
(uLoQ)?)

* How do sample collection, handling, and storage affect the reliability of the data
from the bioanalytical method? For example, what steps need to be followed
while collecting samples? Do the samples need to be frozen during shipping?
What temperatures are required to store the samples, and how long can the
samples be stored?

Stakehol * EMA, FDA and/or MHLW
ders
* Drug developers
Pivotal studies submitted in an application that requires regulatory decision making for
Enablers . . . - .
approval, safety or labeling, such as bioequivalence or pharmacokinetic studies, should
/ _ include bioanalytical methods that are fully validated.
Require Exploratory methods that would not be used to support regulatory decision making (e.g.,
ments candidate selection) may not require such stringent validation.
A well-documented, reliable, and optimized bioanalytical method, that can be used for
Output N . . . . . -
validation and is suited for the analysis of study samples. A detailed, written description
(e.g., protocol, study plan, and/or standard operating procedure (SOP)) should have been
established for the bioanalytical method before initiating validation. The description
should identify procedures that control critical parameters in the method (e.g.,
environmental, matrix, procedural variables) from the time of collection of the samples
to the time of analysis to minimize their effects on the measurement of the analyte in the
matrix.
Best The tool may be used at several stages during drug development, therefore an early
time to
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apply development is recommended.
and time
window

General and specific SOPs and good record keeping are essential to a properly validated
Fxpert analytical method. The data generated for bioanalytical method development and/or
tips validation should be documented and available for data audit and inspection.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION
Building | Natural History Studies
Block
(BB) Title
Referenc | PAVIN P. Exp. Opin. Orph. Drugs vol. 3 2015
es
Descripti | Natural histories studies are a major issue in Rare Diseases research. RDs are
on characterized by a variety of phenotypes and severity inside the same genetic condition.

A Natural History is the understanding of a disease progression throughout the lifespan
of a patient. The collection of data from a significant number of patients affected by
diverse phenotypes inside the same condition contribute to describe the history of a
disease.

Natural histories studies may help to address the special needs of the Orphan Drug
Development Process and the approval of Orphan Drugs. The understanding of the
development and progression of diseases will help in understanding how therapies may
impact the progression of the disease delaying it or stopping it. The knowledge of the
natural histories of disease help the policy makers and the payers to better evaluate how
to sustain orphan drugs.

At present, natural histories are most of the time build with scarce data due to the
reduced number of patients diagnosed at different ages, delay in the diagnosis which is
preventing to generate data from birth to the diagnosis, different management protocols
and availability of therapies. In fact, the availability of therapies in EU countries is
changing the natural progression of the disease, for this reason natural histories studies

ODDG - Building Block 1418 — Version 1 | 1




cannot be performed in countries where Orphan Drugs are reimbursed. However, the
lack of proper natural histories is the cause of controversy for the reimbursement of
orphan drugs.

Category | Development Practices Building Block
Geograp | International
hical
scope
Availabili | Applicants developing medicines for rare diseases.
ty
— To follow the progression of the disease from birth for the entire lifespan of the
Scope of patient
use - To describe the different phenotypes of a disease
— To understand the real impact of therapies at different moments of the diseases
— To generate better guidelines regarding the management of patients
— To perform better genetic and clinical counselling regarding the prognosis of a
rare disease
— To help the policy maker and payers to better decide the reimbursement and
sustainability of Orphan Drugs
— To help policy makers and payers to better understand the impact of reimbursed
drugs
Stakehol * Healthcare professionals
ders
* Pharmaceutical industries
* Patient organizations
* Policy makers and payers
Enablers | Enablers: ERNs representatives, Patients Organization and Pharmaceutical Industries,
/ Policy Makers and Payers.
Require
ments Requirements:

* Inform (e.g. how to perform a clinical history study);
* Consult (written — e.g. surveys);

* Consult and involve (direct interactions — e.g. stakeholder meetings, workshops,
stakeholder conferences);
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* Cooperate / participate (direct interactions - e.g. technical expert groups)

Output Report on the situation of natural history studies with case reports. Generation of
recommendation regarding the methods to generate natural history studies, generation
of collaborative agreement for the generation of natural history.

Best The tool has its best use as early as possible at the beginning of the development.

time to

apply

and time

window

Expert PROs:

tips

— Early diagnosis, generation of data relevant to the understanding of the evolution
and different phenotypes of rare diseases, generation of useful data to better
understand the real safety efficacy and efficiency of therapies, generation of data
usefeul for the suteinability and reimbursement of RDs therapies.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM

DESCRIPTION

Building
Block
(BB) Title

Registries for Rare Diseases

Referenc

es

www.orpha.net/orphacom/cahiers/docs/GB/registries.pdf

www.ncbi.nlm.nih.gov/books/NBK208609/

Descripti
on

Registries collect information on patients afflicted by a particular disease or group of
diseases. By combining data on as many patients as possible, at the regional, national,
European or global level, the potency of the data increases exponentially. Registries,
particularly when used by many different centers, enable researchers to accrue a so-
called ‘critical mass’ of patients which would often otherwise be impossible.

Data on any rare condition is extremely precious. No single country will see a sufficient
number of patients with any very rare disease to fully understand the condition, in terms
of its epidemiology (e.g. how many cases exists in any given population), the range of
symptoms observed, the development of the disease over time, and the likely outlook for
newly-diagnosed patients, the effect in terms of safety and efficacy of therapies tested in
clinical trials or in post-marketing surveillance programs.

The generation of validated data regarding natural histories of rare diseases helps to
define the target to address for the therapy of rare diseases, the endpoints to be
matched by innovative therapies and the level of safety and efficacy reached by therapies
by comparing pre and post treatment data.

Category

Development Practices Building Block
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Geograp

International

hical
scope
Availabili | Applicants developing medicines for rare diseases.
ty
s ¢ — Natural Histories of RD: By collecting data over a long period of time
cope o — Epidemiology of RD: how the disease is caused and the incidence on a certain
use population
— Assessment of disease threats and planning of health services: analysis of quality
of life
— Assessment of efficacy and efficiency of diagnosis
— Assessment of the safety, efficacy and efficiency of treatments
— Choice of endpoints to be used in clinical trials on different population and at
different disease conditions.
— Post Marketing surveillance
— Genotype-phenotype correlation
Stakehol * Healthcare professionals
ders
* Pharmaceutical industries
* Patient organizations
* ECrepresentatives
Enablers | Enablers: ERNs representatives, Patients Organization and Pharmaceutical Industries, EC
/ representatives for Information and consultantships.
Require
ments Requirements:
* Inform (e.g. announcement of guidance on registries);
* Consult (written — e.g. surveys);
* Consult and involve (direct interactions — e.g. stakeholder meetings, workshops,
stakeholder conferences);
* Cooperate / participate (direct interactions - e.g. technical expert groups
Output Report on the mapping of registries for RD, generation of recommendation regarding the
need of unified registries.
Best The tool has its best use at the start of development.
time to
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apply
and time
window

Expert No
tips

ODDG - Building Block 1419 — Version 1 | 3




? IRDIRC

Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,
initiative or practice introduced by public bodies or used by developers to expedite drug development in
Rare Diseases (RDs).

ITEM DESCRIPTION

Building Block (BB) Title Private funding

References https://www.sciencedirect.com/science/article/pii/51359644613004030

Description Different kinds of private funding is available for orphan drug

development, for example:
¢ Crowd funding
* Major gifts (including awards)
* Donation/Private-Charity grants
* Angel investments
* Venture capitalism
* Research backed obligations
* Equity investments

* Loans

Category Development Opportunity Building Block

_ International
Geographical scope

Availabili Different kind of funding is available for public or private drug
t
vaflabiiity developers. Different private funders provide research and innovation

funding for multi-national collaboration projects as well as for individual
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ITEM

DESCRIPTION

researchers and supports SMEs.

Scope of use

To get funds for different phases of drug development. Different kind of
funding is accessible by different type of developer according to their
legal status.

Stakeholders

Funder, drug developer (both public or private).

Enablers/ Requirements

Not applicable

Output

A successful funding application both results in a research proposal and
the means to conduct the research.

Best time to apply and
time window

Throughout different phases; requesting for funding throughout the
different phases is a continuous process.

Expert tips

Start applying for funding well in advance, and also consider alternative
funding options.

CONs:

* The initiatives are many, scattered and fragmented therefore
you have to do an extensive horizon scanning.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM

DESCRIPTION

Building
Block
(BB) Title

Alternative designs for Small Population Clinical Trials

Referenc
es

https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-trials-

small-populations_en.pdf

https://www.ema.europa.eu/documents/scientific-guideline/draft-ich-e11rl-

guideline-clinical-investigation-medicinal-products-pediatric-population-step-
2b_en.pdf

www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianceRegulatorylnf
ormation/Guidances/CellularandGeneTherapy/UCM610802.pdf

https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-

gen/documents/document/ucm614641.pdf

https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-

gen/documents/document/ucm623293.pdf

https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-

gen/documents/document/ucm629579.pdf

https://www.nap.edu/catalog/10078/small-clinical-trials-issues-and-challenges

Day S, Jonker AH, Lau LPL, et al. Recommendations for the design of small population
clinical trials. Orphanet J Rare Dis. 2018 Nov 6;13(1):195.

Descripti

Recognizing the difficulties of clinical research in rare diseases, a number of general
recommendations are available to select the most efficient study design for each medical
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on

condition or trial, and on potential adaptions of conventional designs to the low sample

size scenario.

Within the multiple alternative trial designs available, master protocols allow to evaluate
more than one or two treatments in more than one patient type or disease within the
same overall trial structure. Particular cases include multi-arm trials, platform trials,
umbrella trials, and basket trials. These designs allow for a collaborative approach where
more than one sponsor may test their products in a single trial; use of a single control
arm allows minimizing sample size and placebo exposure.

Low prevalence inherent to rare diseases results in lack of feasibility of large randomized
trials as often required by conventional regulatory requirements. The use alternative
designs suited to small populations may help in certain circumstances to gather the most
robust evidence feasible from small datasets. In certain types of conditions, the use of
master protocols for multiple-arms, umbrella, basket or platform trials, may be
appropriate.

Category

Development Practices Building Block

Geograp
hical
scope

International

Availabili
ty

Applicants developing medicines for rare and non-rare diseases.

Scope of
use

Sponsors and investigators may use the available guidance to plan the most efficient
approach at the time of selection of the design of exploratory and confirmatory trials and
the overall development plan.

Methods especially suited to the study of small populations should be considered early
during the planning of clinical development, and especially for early trials.

Master protocol trials could be considered before reaching the clinical phase, whenever
competitive intelligence suggests that several products might be developed
independently for similar indications, and/or potentially predictive biomarkers might be
applied to refine the target population and product indication.

Regulators will apply knowledge on alternative methods to their assessment at the time
of scientific advice procedures and for assessment of marketing authorization
applications.

Should be applied by:

¢ Sponsors should consider methods especially suited to the study of small
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populations early during the planning of clinical development. If master
protocols are applicable, these should be considered early during strategic
discussions on clinical development of drug candidates.

Clinical researchers, statisticians, other persons involved at any of the initial
stages of clinical research planning should consider alternative options to
classical designs that are suited to small populations.

Ethics Committees assess the acceptability of the proposed approaches as
regards to ability to conclude on proposed objectives and protection of subjects’
rights and wellbeing.

Patients provide input on the acceptability of the proposed approach and impact
on their participation and interests.

Regulators may be consulted at an early stage on acceptability of the approaches through
Scientific Advice or similar procedures. Regulators assess the robustness and
acceptability of data at the time of marketing regulatory applications.

Stakehol
ders

Sponsors,

Investigators,

Any person involved in the strategic planning of clinical development,
Ethic’s Committees,

Regulators,

Patients.

Enablers
/
Require
ments

Sponsors consider the applicability of alternative methods at the time of
planning the clinical development of a drug candidate. If master protocols are
suited involving products from other Sponsors, they approach at an early stage
other companies potentially interested to coordinate and arrange any legal,
economic and logistic issues.

Investigators, statisticians and other persons involved in the trial contribute to
study design and implement designs into study protocols and provide input
during study conduction as required for any planned interim analysis or
adaptions.

Ethics Committees and regulators review the proposed protocol and issue
authorizations for execution.

Regulators provide input at early consultation and assess results as presented at
the time of marketing authorization application.

Output

Clinical protocols implementing methodologies especially suited to the study of small
populations.
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Best The tool has its best use at the time of selection of the design of exploratory trials and
time to | planning of the overall development plan, ideally before first-into-human trials. Timely
apply consideration very early during the process of drug development is necessary whenever
and time | coordination across companies or research groups is needed.

window

Expert PROs:

tips

CONs:

The application of alternative designs suited to the study of small populations
may reduce the requirements for sample size, improve the feasibility of clinical
trials, increase the robustness of the data, and improve the ethical aspects of the
trial, such as proportion of subjects exposed to placebo or potentially poor
therapeutic options.

Master protocols advantages may be expected once their set-up is complete.
They may allow the use of a trial network with infrastructure in place to
streamline trial logistics, improve data quality, and facilitate data collection and
sharing, speeding-up the execution of clinical trials. Patients may be more
efficiently screened, only once as compared to many times in independent trials
and may have increased chances of participation into a relevant investigation.

The use of alternative designs or trial adaptions suited to the study of small
populations may be a challenge to sponsors, because of regulatory perception of
technical complexity and secondary reluctance to deviate from the double-blind
randomized gold standard.

Setting-up of trials under a master protocol approach may be long and costly,
and requires good coordination and formal agreements between several
sponsors for trial governance. Stakeholder coordination, infrastructure
requirements, and complex trial design elements can extend the start-up time for
a master protocol considerably, as compared with that for a single-purpose trial.

Reluctance to share sensitive competitive information between sponsors may be
a barrier to collaboration.

While the exploratory setting in early development is less stringent as regards to
multiplicity issues, multiple objectives may represent an issue when the objective
of the trial is confirmatory, due to the extent of multiplicity adjustments required
in a confirmative setting.

Changes in the standard of care during the study conduct may require temporary
interruption of recruitment to allow for implementation of changes in arms and
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design to include the new standard, to adapt the statistical analysis plans to new
comparators, and may impact the potential for recruitment if an effective
standard of care impacts the perception of medical need.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Feasibility-Patient engagement in trial design and feasibility

Block

(BB) Title

Referenc | Eurordis as first point of contact; the patient organization of the specific disease

es
https://www.eurordis.org
https://www.eupati.eu

Descripti | It is important to involve patients at an early stage of designing clinical trials. This will

on ensure the trial is better tailored to patient needs. Specifically, patient input can help
ensure that the burden of the trial is acceptable to and feasible by patients (e.g. with
regards to accessibility issues, fatigue, assessments) but also ensuring inclusion criteria
do not exclude all patients). Patient input is also important to confirm that trials are
measuring what matters to people living with the condition. This is especially the case for
diseases with no clinical trial history or no regulatory pathway.

Category | Development Practices Building Block

Geograp | International

hical

scope

Availabili | Applicants developing medicines for rare diseases.

ty

Scope of | Involving patients may potentially expedite recruitment, support retention and enhance
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use execution of clinical trials and potentially avoid trial amendments. Involving patients in
trial design will likely increase compliance and will prevent designs that are unrealistic or
with too high a patient or caregiver burden, or to design a trial that makes it impossible
to recruit the required cohort.
Patient input can also be helpful in operationalization aspects of the trial, eg input into
informed consent process and the ICF, supportive documentation, material and
communication.

Stakehol * Patient representatives

ders

* Drug developer of rare and non-rare disease

Enablers | None

/

Require

ments

Output More patient-centric trial design and easier/potentially faster recruitment and study
completion

Best The tool has its best use between First-in-human ready and before Pivotal data.

time to

apply

and time

window

Expert — When doing this, the conflict / declaration of interest of patients needs to be

tips taken into account (participating in this effort may preclude them from

participating as patient experts in scientific advice to the regulators)
— Ensure sufficient time is built in to the process to allow for quality input

— Provide feedback to patients about the impact of their input

PROs:
— This avoids the set-up of trial with a high burden or designs that are not feasible
for patients (accessibility, physical tests, caregiver impact, inclusion criteria etc)
— Health Authorities encourage greater patient involvement in drug development
CONs:
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One patient cannot be representative of the whole patient community — ideally
multiple patients, or sources of patient input, are involved, e.g.: a CAB, or patient
representatives who can reflect the needs of their community

Adequate time should be factored into the clinical trial development process to
allow for patient input.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Feasibility-Patient engagement in trial endpoint selection

Block

(BB) Title

Referenc

es

Descripti | It is important that pivotal clinical trials measure something that is relevant to patients.

on This is something that only patients can tell you. Academics can then assess whether
there is an outcome measure available that can measure this — if not, outcome
measure(s) may need to be developed.
Regulators will approve medicines based on the clinical benefit/risk profile — as such it is
important that the trial endpoint measures something that is meaningful to patients.
Health Authorities encourage patient input into development of medicines.
Having patient input around potential endpoints will be important, particularly where no
regulatory precedence or pathway exists.

Category | Development Practices Building Block

Geograp | International

hical

scope
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Availabili
ty

Applicants developing medicines for rare and non-rare diseases.

Scope of | To select primary endpoints for pivotal trials.
use
Selecting a trial endpoint that is relevant to patients will help ensure that the results of
the trial (if positive) are acceptable to the regulators
Stakehol * Patients and Drug developers
ders
* Regulators to confirm if selected endpoint is regulatory compliant
Enablers | The sponsor of the trial should initiate this initiative
/
Require
ments
Output Better trial design
Best The tool has its best use between First-in-human ready and before Pivotal data.
time to
apply
and time
window
Expert Involve patient representatives that are aware of the regulatory system.
tips

PROs:
— An endpoint that is relevant to the patients
CONs:

— The patients involved need to either be aware of the needs of their community,
or multiple patients need to be involved, to avoid tailoring the endpoint selection
to the wishes of one patient

— Patients involved need to be aware of the regulatory issues (e.g. EURORDIS
summer school or EUPATI alumni)
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | Ethic's Committees assessment of protocols for trials with orphan medications

Block

(BB) Title

Referenc | https://www.coe.int/t/dg3/healthbioethic/activities/02 biomedical _research_en/Guide/

es Guide EN.pdf
https://www.hra.nhs.uk/about-us/committees-and-services/res-and-recs/research-
ethics-committee-members-area/guidance-and-policy-for-rec-members/
https://doi.org/10.1016/j.clinthera.2014.01.013
https://www.ema.europa.eu/documents/scientific-guideline/international-conference-
harmonisation-technical-requirements-registration-pharmaceuticals-human-use_en-
30.pdf

Descripti | To improve the quality of data supporting regulatory evaluation and clinical use of

on orphan medications, the ethical assessment of clinical trials in orphan populations should

be done by experienced committees, which should ensure that all relevant aspects on
patient protection are present, but also that the trials apply robust methodology and the
most efficient clinical design able to conclude on the efficacy and safety or the studied
treatments.

Protocols of clinical trials studying orphan medications raise particular difficulties at the
time of ethical assessment by ethic’s committees or Institutional Review Boards. Ethical
assessment of clinical trials in orphan diseases should be done by experienced
committees, and should ensure that all relevant aspects of this particular type of trials is
properly assessed.

Trials in RD are often conducted in vulnerable populations (children or disabled), use
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uncommon methodologies due to the scarcity of eligible population, use biomarkers due
to lack of power to assess clinical end-points, lack information on populations to support
dose selection or apply modelling from other populations or diseases to that purpose,
and face concerns on placebo use in severe conditions with no available alternatives.

Often marketing authorizations are granted based on early evidence of efficacy when the
severity of the condition is high and there are no available alternatives. Because of this, it
is required that investigators apply the most efficient clinical design able to conclude on
causality even in very early or preliminary clinical studies.

There are general guidances and procedures for Ethical review of research, such as the
one in UK, and similar documents in other countries:
https://www.hra.nhs.uk/documents/1065/Ethical Review Form V2 2 2017.09.01.docx
Also, some ICH guidance for ethical assessment of paediatric trials can be found:

https://www.ema.europa.eu/documents/scientific-guideline/international-conference-

harmonisation-technical-requirements-registration-pharmaceuticals-human-use_en-

30.pdf
Guidance on methods and general approach to study desing in small populations is also

available:
https://www.ema.europa.eu/documents/scientific-guideline/guideline-clinical-trials-

small-populations_en.pdf

https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Gui
dances/ucm458485.pdf

However, guidance for ethical assessment of trials in rare diseases are currently
unavailable and would be needed. These may include recommendations and check-lists.

The duration of the tasks related to study drafting and protocol submission is dependent
on the sponsor and investigators, and does not have a predetermined duration.

Tasks related to ethical assessment by committees are of variable duration across
countries, and may depend on the type of applications and products, ranging between 30
and 120 days.

Category | Development Practices Building Block

Geograp | International

hical

scope

Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
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Scope of | During protocol design and assessment, to ensure that ethical, safety and practical
use aspects are considered, and that relevant outcomes are included in the trial.
Should be applied by:
¢ C(linical researchers at the initial stages of clinical research planning
Ethic’s committee members at the time of authorization of a trial, and during the follow-
up of the study.
The BB may be used by investigators at the time of designing a trial and writing a
protocol and by Ethic’s Committees members to guide the assessment of clinical research
in patients with orphan diseases.
Stakehol e Clinical researchers,
ders
e Members of Ethic’s Committees,
* Authorities responsible to qualify/recognize/audit Ethic’s Committees
Enablers | - Investigators should use the BB at the time of drafting the study protocol in RD
/
Require - The sponsor submits the study protocol in RD to Ethic’s Committee for review
ments ] ] ) ) ]
- Ethic’s Committees implement the BB to ensure that their procedures implement the
required steps to guarantee appropriate review of studies in RD.
Output Report with the result of the ethical review of a clinical trial in RD by IRBs/Ethic’s
committee, including specific considerations for RD.
Best The tool has its best use by the time a trial is being conceived and designed, and at the
time to | time of assessing a trial before start.
apply
and time
window
Expert The process begins when investigators decide that a clinical trial is required to test a
tips working hypothesis.

The investigators draft a protocol and work in teams with statisticians, methodologists,
other clinicians and investigators and patients to gather multidisciplinary input. A number
of tools such as guidances and check-lists may help to improve the protocol quality and
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consistency.

The sponsor of the trial is responsible to gather all the required documentation and
submits the study for review and approval by both the regulatory body and the ethic’s
committee; each has the responsibility to assess key aspects of the trial to ensure
compliance with regulation and laws, as well as ethical principles of research involving
human beings.

The ethic’s committee liaises with members and, where required, external experts, to
prepare the evaluation report. To that purpose, Standard Operating Procedures, relevant
guidances and check-lists are applied. The project is discussed in a meeting and a list of
guestions or comments is sent to the sponsor for amendment or clarification. Once (if)
resolved, an authorization is issued when appropriate, within the pre-established
timelines as set by regional/local regulation.

PROs:

— Availability of ethical and methodological standards will improve the quality of
data supporting regulatory evaluation and clinical use of orphan medications.

— Application of standards during design and review should ensure that all relevant
aspects on patient protection are present, but also that the trials apply robust
methodology and the most efficient clinical design able to conclude on the
efficacy and safety or the studied treatments.

CONSs:

— It is difficult to reflect all possible situations in a single guidance given the variety
of clinical situations and methods potentially applicable to study them, and thus
there is risk of incompleteness.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,
initiative or practice introduced by public bodies or used by developers to expedite drug
development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | FAIR Principle for Data use
Block
(BB) Title

Referenc | https://www.nature.com/articles/sdata201618

es
https://www.go-fair.org/fair-principles/

Descripti | Lack of ultimate data use in rare disease created many silos slowing down development.

on The FAIR is coming to bridge this gap by proving essential guidelines for optimal data use.

Category | Regulatory Building Block

Geograp | International
hical
scope

Availabili | Applicants developing medicines for rare diseases.
ty

Scope of | FAIR is trying to gap the scarcity and fragmentation of data in rare disease.
use

Stakehol * Patient organizations
ders
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* Academia
* HCPs
¢ Industry

* Regulatory bodies

Enablers

/
Require
ments

Patient organizations can be the enablers by supporting the FAIR principles in their

advocacy

Output

It is a set of principles that need to be followed when dealing with data.

Best

time to
apply
and time
window

The tool has its best use throughout the life cycle development.

Expert
tips

PROs:

— Findable: easy to identify and find for both humans and computers, with
metadata that facilitate searching for specific datasets,

— Accessible: stored for long term so that they can easily be accessed and/or
downloaded with well-defined access conditions, whether at the level of
metadata, or at the level of the actual data,

— Interoperable: ready to be combined with other datasets by humans or
computers, without ambiguities in the meanings of terms and values,

— Reusable: ready to be used for future research and to be further processed using
computational methods. This requires adequate information about how the data
were obtained and processed (provenance) and an appropriate license
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION
Building | Initiatives for undiagnosed diseases
Block
(BB) Title
Referenc | https://undiagnosed.hms.harvard.edu/
es
http://www.udninternational.org/
http://care4rare.ca/
http://solve-rd.eu/
Am J Hum Genet. 2014 Jun 5;94(6):809-17. doi: 10.1016/j.ajhg.2014.05.003.
Mol Genet Metab. 2016 Apr;117(4):393-400. doi: 10.1016/j.ymgme.2016.01.007. Epub
2016 Jan 22.
IRDIRC vision: http://www.irdirc.org/future-of-rare-diseases-research-2017-2027-an-
irdircs-perspective/
Descripti | The purposes of Undiagnosed Diseases Programs (UDPs) are to provide patients with an
on unknown genetic condition a diagnosis and to find the correlation between genotype and

phenotype; to share globally the information to facilitate the diagnosis through a
matchmaking for finding possible second cases. Worldwide the UDPs are performed
primarily using Next Generation Sequencing (NGS) approaches (whole exome or whole
genome sequencing) applied to the family trio or quartet UDPs shorten the time to reach
a diagnosis, the so-called “diagnostic odyssey”, from years to weeks.
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The early diagnosis of an ultra-rare disease gives to the physician the possibility of
choosing the most adequate treatment, if available and to the patient the possibility to
benefit from the treatment before the possible worsening of the clinical condition.
Further insights on genetic diseases could trigger new therapeutic approaches. The
matchmaking allows the identification of other overlapping cases that can confirm
diagnosis and therefore provide relevant information regarding available treatments.

Category | Development Practices Building Block
Geograp | International
hical
scope
Availabili | Applicants developing medicines for rare and non-rare diseases.
ty
s ¢ — ldentification of molecular diagnosis by NGS and other OMICS approaches
cope o — Genotype-phenotype data sharing to find a second case through matchmaking

use — Generation of new diagnostic technologies for genetic diseases

— Generation of new informatics approaches (analysis pipeline and artificial

intelligence) to shorten the “diagnostic odyssey”.

Stakehol * Healthcare professionals,
ders

* Pharmaceutical industries,

* Genomics and bioinformatics centers,

* Patient organizations,

* Policy makers,

* NHS

Enablers: healthcare professionals’ organizations, National Health Systems - NHS, research

Enablers institutes, genomics centers.
/
Require Requirements:
ments * Inform (e.g. announcement of guidance on UDPs);

* Consult and involve (direct interactions — e.g. stakeholder meetings, workshops,
stakeholder conferences);

* Cooperate / participate (direct interactions - e.g. technical expert groups and
networks)

* Genotype and phenotype data sharing
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Output The number of enrolled patients and diagnosis provided are UDPs outputs. Report on the
mapping of the scenario of UDPs and networks worldwide, generation of
recommendation regarding the need of applying NGS approaches to undiagnosed
patients as first-tier test.

Best The tool should be applied as soon as possible.

time to

apply

and time

window

Expert Strategic considerations:

tips

- UDPs must be embedded in a multidisciplinary network, including clinicians,
bioinformaticians, psychologists etc

DOs:
- UDP adopted by NHS as of limited value if performed only in the research
environment
- Increased awareness on available programs among any interested stakeholders
(i.e., patients)
- Data sharing is crucial
- Awareness and empowerment of patients enrolled in the UDPs, extended also
after the positive/negative response received, through appropriate genetic
and/or psychological counseling.
- A cost-effective analysis to be conducted
DON'Ts:
- Do not limit to the “pure research” environment
- Do not limit to genomics analysis only, but consider alternative diagnostic
approaches
PROs:

— Shortening the time to reach the diagnosis, early treatment if available,
generation of data about ultra-rare disease, more adequate choice of the
treatment if available, better follow up with supportive therapies, prevention of
life-threatening events and casualties.

— Data sharing to allow research on disease mechanisms and to find other ultra-
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CONSs:

rare cases worldwide.

UDPs kept as research programs vs. NHS adoption; increase of diagnostic cost for
the NHS; unmet patients’ expectations (unsolved cases; possible lack of available

treatments for diagnosed patients).
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | New-born screening programs for rare diseases

Block

(BB) Title

Referenc | www.cdc.gov/newbornscreening/

es
www.nichd.nih.gov/health/topics/newborn/conditioninfo/purpose

Descripti | The purpose of NBS is to detect potentially fatal or disabling conditions in newborns as

on early as possible and possibly before onset of symptoms. Such detection allows the early
treatment which may significantly modify the natural history of the disease and
potentially prevent developmental delays, physical disabilities and eventually death.
The identification of rare diseases before the onset and the clinical evidence gives to the
physician the possibility of choosing the most adequate treatment and to the patient the
possibility to benefit of the treatment before the onset of irreversible defects.
Regarding the development of new drugs, the possibility of studying pre-symptomatic
patient might facilitate the understanding of the real efficacy of innovative therapies in
modifying the natural history of diseases.

Category | Developmental Resources Building Block

Geograp | International

hical

scope
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Availabili | Applicants developing medicines for rare diseases.
ty
Scope of — ldentification of rare diseases at early stage, potentially at the pre-symptomatic
use stage
— Epidemiology of RD: how the disease is caused and the incidence on a certain
population
— Prevention of disease threats and planning of health services: analysis of quality
of life
— Assessment of efficacy and efficiency of diagnosis
— Assessment of the safety, efficacy and efficiency of treatments
— Generation of awareness programs on RD for the early identification and
treatment of RD
— Generation of new technologies for NBS methods
Stakehol * Healthcare professionals,
ders
* Pharmaceutical industries/drug developers
* Patient organizations,
* Policy makers
Enablers | Enablers: ERNs representatives, Patients Organization and Pharmaceutical Industries,
/ BoMS
Require
ments Requirements:
* Inform (e.g. announcement of guidance on NBS);
* Consult (written — e.g. surveys);
* Consult and involve (direct interactions — e.g. stakeholder meetings, workshops,
stakeholder conferences);
* Cooperate / participate (direct interactions - e.g. technical expert groups
Output Report on the mapping of the situation of NBS for RD, generation of recommendation
regarding the need of apply NBS in an extended manner.
Best The tool has its use as early as possible at disease knowledge phase.
time to
apply
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and time
window

Expert PROs:

tips

— Early diagnosis, early treatment, generation of data about efficacy of therapies,
more adequate choice of the treatment is available, better follow up with
supportive therapies, prevention of life-threatening events and casualties.

— Generation of data regarding epidemiology and prevalence of RDs.

CONSs:

— Increase of diagnostic cost for the NHS, increase of cost due to the treatments
applied to pre-symptomatic and early identified patients.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug

development in Rare Diseases (RDs).

ITEM DESCRIPTION

Building | IRDIiRC Recognized Resources

Block

(BB) Title

Referenc | http://www.irdirc.org/research/irdirc-recognized-resources/

es
or doi: 10.1038/ejhg.2016.137

Descripti | IRDIRC Recognized Resources is a quality indicator, based on a specific set of criteria that

on was created to highlight key resources, which, if used more broadly, would accelerate the
pace of translating discoveries into clinical applications. Any resource compliant with the
criteria may apply for the label. Selected platforms, tools, standards, and guidelines must
be of fundamental importance to the international rare diseases research and
development community.
IRDIRC Recognized Resources is a quality indicator, which is expected to help accelerate
the pace of translating discoveries into clinical applications. It therefore lists a number of
resources important for Orphan Drug Development.

Category | Development Resources Building Block

Geograp | International

hical

scope

Availabili | Applicants developing medicines for rare diseases.
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ty

Scope of | This tool is mostly used to provide visibility to the different resources specifically relevant

use for the rare diseases field.

Stakehol * Developers

ders

* Reviewers from the IRDiRC Scientific Committees and beyond
* The users of these resources

Enablers | A working internet connection and access via PubMed.

/

Require

ments

Output IRDIRC Recognized Resources criteria encourage long-term sustainability, peer review,
and widespread relevance of the platforms, tools, standards, and guidelines. Applications
for the label are accepted on a rolling basis and evaluated through a peer-review process
by IRDIiRC Scientific Committee members as well as experts in the relevant field. It is a
public label which can be made visible on and by the resource, giving users an assurance
of its quality and appropriateness.

Best The tool has its best use in the very early phases of the orphan drug pipeline.

time to

apply

and time

window

Expert Look regularly through the list of IRDIRC Recognized Resources in order to be informed of

tips new resources that have come around.

PROs:
— Freely accessible, easy to access.

CONSs:

— Not a complete list, key resources might be missing, as resource holders need to
apply themselves.
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? IRDIRC

Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,

initiative or practice introduced by public bodies or used by developers to expedite drug development in

Rare Diseases (RDs).

ITEM

DESCRIPTION

Building Block (BB)
Title

TREAT-NMD advisory committee for therapeutics (TACT)

References http://www.treat-nmd.eu/resources/tact/introduction/
https://doi.org/10.1038/d41573-019-00199-1
Established in 2009, the TREAT-NMD Advisory Committee for Therapeutics
Description

(TACT) is a unique multi-disciplinary international group of internationally
recognized academic and industry drug development experts as well as
representatives of patient foundations and regulatory experts. The group meet
twice a year to review and provide guidance on the translation and
development path of therapeutics programs in rare neuromuscular diseases
with large unmet need, such as muscular dystrophies and amyotrophic lateral
sclerosis (ALS). The confidential and comprehensive review provides
recommendations including go/no-go milestones, and is independent of any
funding stream.

TACT will:

e Convene a bespoke panel of expert reviewers covered by full CDA and
free from conflicts of interest.

e Provide a one point in time multi-disciplinary review.

e Meet 2 times per year (once every 6 months, 1 in Europe and 1 in North
America).

e Accept applications for therapeutics targeted to any form of rare
inherited neuromuscular disease.

e Applications are accepted from anywhere in the world.

e Carry out reviews under a confidential disclosure agreement.

e Review therapeutics at any stage of development (once a lead compound
is identified) that are presented as having a clear perspective within the
translational process with the long-term goal of an intended clinical trial
and potential registration.
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ITEM

DESCRIPTION

* Consider reviewing previously-reviewed programmes if they have
substantially progressed or changed and if the committee felt that it
could add further value.

* Address issues of drug formulation, bioavailability and toxicology as well
as possible regulatory requirements and marketing considerations.

*  Provide applicants with a comprehensive written review, including
recommendations no later than 6 weeks following the meeting.

*  Publish a non-confidential summary to ensure the community receives
expert feedback on the progress of the application.

* Provide information about the projects reviewed and planned to be
reviewed at TACT meetings on the TREAT-NMD website and in TREAT-
NMD newsletters.

* Include patient representatives on every review panel.

TACT will not:

* Provide on-going feedback to applicants on the development
programme.

* Respond to queries following the issue of the final report.

* Amend or update the final report.

* Engage with funding organisations on behalf of applicants.

*  Provide funding; TACT is not a funding organization but provides
evaluation and recommendations which may facilitate development of a
review into an application to a funding organization.

If you wish to find out more about TACT you may want to view a video of a
presentation given at the Faster Cures Conference in New York City, November
2012.

For academic applicants TACT requests no contribution — they have however to
cover the travel costs to the TACT meeting.

Category

Development Resources Building Block

Geographical
scope

International.

Availability

Companies and academic researchers planning to perform clinical trials in the
neuromuscular disorders can initiate a TACT review.

Currently TACT focuses on neuromuscular disorders. However the “ACT” model
could easily be implemented also for other disease groups.

TACT is available to both Industry (for a contribution towards meeting costs) or
academic researchers (no contribution requested). TACT is a not for profit
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ITEM

DESCRIPTION

organization and reviewers receive only a small honorarium for their time.

Scope of use

TACT will provide an assessment and advice that involves all aspects of drug
development. It will encourage early phase developers to already start thinking
about requirements for later phases (e.g. upscaling manufacturing). It will
provide all developers with information to set clear go/no-go criteria and with
information to design their trials better. It reduces the risk of sub-optimal trials
and/or taking drugs into clinical trials without sufficient preclinical data.

So far 17 TACT meetings have been held reviewing 50 applications. 30% have
been from academics and 70% from industry. 34 applications have been for
therapies for Duchenne muscular dystrophy, 5 for spinal muscular atrophy and
11 for other NMDs including myotubular myopathy, FSHD and Pompe disease.

TACT has received applications in both early (first in man) and later (phase 2/3)
clinical trials. The aim of TACT is to provide a multi-disciplinary assessment of a
therapeutic approach, to help define clear go/no go decision points and to help
optimize clinical trials.

Stakeholders

TACT consists of a core group (around 10) with expertise in preclinical
experiments, clinical trials, toxicology, outcome measures and regulatory
issues. In addition there are a number of extended members (around 60) who
can provide additional expertise for specific neuromuscular disorders or for
different aspects of therapy development including the patient perspective. A
typical review panel is made up of 12-18 experts depending on the
requirements of each application.

The core and extended committee can be seen here: http://www.treat-

nmd.eu/resources/tact/committee-members/

The TACT Secretariat is based at Newecastle University and supports the
running, logistics and administration of TACT.

TACT is and has been supported by generous funding from patient
organisations including: CNMC (via DoD grant), PPMD, Cure Duchenne, MDUK,
MDA, Joining Jack, Duchenne UK, Duchenne Ireland, Myotubular Trust,
Duchenne Now, Duchenne Children’s Trust, SMA Europe

Enablers/
Requirements

Interested companies/researchers contact the TACT coordinator located at the
TREAT-NMD Secretariat (currently Cathy Turner, cathy.turner@ncl.ac.uk) to
discuss the eligibility and timing of the TACT review. When eligible, the

applicant needs to fill out the ‘TACT review form”, thus providing the TACT
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review committee with the requested information for assessment. In addition
they can provide additional information (publications, posters, manuscripts
etc).

The information is then reviewed by committee members (selected as needed
for each application’s panel). They provide feedback (both strengths and
limitations) and address specific questions from the applicant based on their
individual expertise and collected by the TACT coordinator. One experienced
TACT expert is assigned the role of ‘Lead reviewer’ and he/she collates the
comments to be shared with the panel. During the TACT face-to-face meeting,
the Lead briefly introduces the application, and chairs further discussion by the
committee. The applicant then joins the committee meeting to facilitate
clarification and further discussion about the application. Finally, the TACT
committee discusses further in light of the face-to-face meeting. Subsequently,
the Lead writes the TACT report, which is then distributed amongst the
committee members for input. The final report is shared with the applicant as a
confidential document which is for their own use. The applicant may choose to
share this with others but TACT will not do so.

Output TACT helps to provide independent, expert advice and go/no-go decisions
which may be used to prioritize which drugs should be taken into clinical trials.
TACT helps to ensure that trials are well planned and data is robust — it helps to
ensure more optimal clinical trials.

The applicants will be provided with a confidential comprehensive TACT report
that includes a multidisciplinary assessment from the TACT reviewers (with
input on preclinical data, clinical data (if available), clinical trial design,
manufacturing, safety, regulatory and patient perspective). Furthermore, a
brief non-confidential summary will be provided on the TREAT-NMD website
(this is done in collaboration with the applicant to avoid that any confidential
information becomes public).

Best time to apply | In order to submit a TACT application, applicants need to have at least
and time window identified a lead compound. However, applications can also be reviewed during
later clinical phases of a development program, before the initiation of a
clinical trial.

Pre-application at least 3 months in advance of a TACT meeting (dates
published on the TACT website). Full application submitted at least 8 weeks in
advance of a TACT meeting.

Applicant requested to attend the face-to-face meeting for up to half a day.
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ITEM DESCRIPTION
TACT confidential report provided to applicant within 6 weeks of the face-to-
face meeting.
Non-confidential report for the TACT website agreed within 2 weeks of the full
report being issued.
Expert tips Contact the TACT coordinator early when considering to apply for a review so

the best timing can be discussed
PROs:
*  Multidisciplinary approach

* Constructive approach (the aim is to make things better through advice
from world experts and optimize therapy development)

* One stop shop for companies needing scientific advise
CONSs:

* At the moment only applicable for the neuromuscular disorder field
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,
initiative or practice introduced by public bodies or used by developers to expedite drug development in
Rare Diseases (RDs).

ITEM DESCRIPTION

Building Block (BB) Title Technology Transfer Offices (TTOs)

References Associated with the related research institute/university
Most universities/research institutes have a technology transfer office

D ipti . . .

escription responsible for technology transfer or collaboration of R&D projects.

The TTOs are responsible for the protection and management of the
intellectual property rights. TTOs increase research
institute/university’s visibility among for-profit players in the field
(including pharma and biotech companies as well as venture capital
firms) and active advertise of the most advanced projects. TTOs also
negotiate agreements with for-profit players in the field.

Category Development Resources Building Block

Geographical scope International
Many rare disease programs originate from research at or

Availability . . S
collaboration with academic institutions. The TTOs support the
researchers working both in rare and non-rare disease areas.

Scope of use Related to the protection and management of the intellectual
property rights, R&D collaboration and program licensing.

Stakeholders Party A: university/ research institute
Party B: biotech/pharma company
Typically, party A will ask for licensing upfront payment and royalty
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DESCRIPTION

payment on technology/program it licenses to party B.

Enablers/ Requirements

R&D licensing ownership

Output

R&D licensing agreement

Best time to apply and time

TTOs should be involved since early in the research/program

window development so that they can protect and manage properly the
intellectual property rights.
Expert tips PROs:

TTOs facilitate and maximize the interactions between a researcher
and a pharma company on a potential license interest.

CONs:

Technology transfer offices sometimes may consider only the
commercial terms when choosing a party to collaborate with or
license to.
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,
initiative or practice introduced by public bodies or used by developers to expedite drug development in
Rare Diseases (RDs).

ITEM DESCRIPTION

Building Block (BB) Title Target Patient Value Profile

References https://www.eurordis.org/content/eurordis-community-advisory-

board-cab-programme

https://www.fda.gov/drugs/development-approval-process-

drugs/external-resources-or-information-related-patients-
experience

https://www.ctti-clinicaltrials.org/projects/patient-groups-clinical-

trials

https://rarediseases.info.nih.gov/toolkit/home

https://patientfocusedmedicine.org/

A document outlining the goals, profile and potential benefit of a

Description
P specific product, addressing relevant current and future patient needs

in a differentiated way.
It provides accurate, up-to-date information describing the expected
benefit for patients and describe the drug.

Category Development Resources Building Block

Geographical scope International
This tool is developed for the benefit of drug developers.

Availability
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DESCRIPTION

Scope of use

Guides product discovery and development towards the meaningful
benefit and needs expressed by patients, and can also be used as a
communication tool to patients and investigators and regulatory
authorities to frame the potential value of the product in
development from the patient perspective. As guide and starting
point to define the product development plan.

Stakeholders

Drug developers, patients

Enablers/ Requirements

Access to patients, likely through advocacy groups

Output

Patient-centric information and resources

Best time to apply and time

Best to access early on in development to get full view of research

window and activities in the disease-specific space.
Prepared first at the beginning of development, and periodically
reviewed.

Expert tips Best developed at the very start of drug development.

PROs:

Comprehensive information about patient group for which the drug
will be developed.

CON:s:

None
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Orphan Drug Development Guidebook

This document defines the content of the Building Block created for each identified tool, incentives,
initiative or practice introduced by public bodies or used by developers to expedite drug development in
Rare Diseases (RDs).

ITEM DESCRIPTION

Building Block (BB) Title Horizon Scanning: Landscape analysis/ Stakeholder identification
and engagement

References https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4234281/

o Analysis performed by the drug developer and by Health Technology
Description Assessment (HTA) bodies to assess: 1. the future real need for the
therapy for the product at the time of market entry; 2. the potential
future place in therapy for the product; 3. the current and future
competitive landscape of an early-stage drug to determine the
possibilities of market entry and the viability of possible differentiation
strategies to compete in the market; 4. the best technology suitable to

fulfil patient’s need at the beginning of development.

Category Development Resources Building Block

Geographical scope International

Availabili This tool is developed for drug developers and for HTA bodies. A
vailability horizon scanning can be done for any drug that will be developed,

not limited to an orphan medicinal product.

Scope of use To project the clinical and market situation at the time of product
launch.

To refine the target product profile and development plan, using this
BB as a decision support tool for go-no-go decision making in drug
development.
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ITEM

DESCRIPTION

To allow Health Technology Assessment bodies prioritize new
technologies and pharmaceuticals, based on the expected health
benefit or financial impact, inappropriate use, and variation of use
across the country and effect on other health-related policies, such
as reduction in health inequalities.

Stakeholders

Drug developers, HTA bodies

Enablers/ Requirements

There are different tools available that could assist in horizon

scanning, each with a different focus.

Output

Document

Best time to apply and time

Best to access early on in development to get full view of research

window and activities in the disease-specific space.
To be produced at the start, periodically repeated throughout the
development process.

Expert tips Best developed at the very start of drug development.

PROs:

Benefits could be:

¢ Understanding the therapeutic solution landscape, now
and at the time of approval

e Align the development of the product with the future
potential place in therapy and existing therapeutic
trends

* To avoid investing resources in potentially useless or
out of date targets/ drugs

* To understand existing potential competitors or
collaborators

* Targeting the right group of patients considering the
therapeutic toolkit at the time of approval

CONs:

Given the complexity of the therapeutic landscape in certain
diseases, and drug development attrition rate, results of landscape
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DESCRIPTION

analysis should always be handled with care in informing drug
development decisions to avoid errors in execution.
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