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Rare Diseases:
Common Issues in Drug Development
Guidance for Industry’

This draft guidance, when finalized, will represent the current thinking of the Food and Drug
Administration (FDA or Agency) on this topic. It does not create any rights for any person and is not
binding on FDA or the public. You can use an alternative approach if it satisfies the requirements of the
applicable statutes and regulations. To discuss an alternative approach, contact the FDA staff responsible
for this guidance as listed on the title page.

l. INTRODUCTION

This guidance assists sponsors of drug and biological products? intended to treat or prevent rare
diseases in conducting more efficient and successful development programs through a discussion
of selected issues commonly encountered in rare disease drug development. Although similar
issues are encountered in other drug development programs, they are frequently more difficult to
address in the context of a rare disease with which there is often little medical experience. These
issues are also more acute with increasing rarity of the disorder. A rare disease is defined by the
Orphan Drug Act of 1983 as a disorder or condition that affects less than 200,000 persons in the
United States.®> Most rare diseases, however, affect far fewer persons.

This guidance addresses the following important aspects of drug development:
e Adequate description and understanding of the disease’s natural history

e Adequate understanding of the pathophysiology of the disease and the drug’s proposed
mechanism of action

e Nonclinical pharmacotoxicology considerations to support the proposed clinical
investigation or investigations

! This guidance has been prepared by the Office of New Drugs and the Office of Translational Sciences in the
Center for Drug Evaluation and Research (CDER) in cooperation with the Center for Biologics Evaluation and
Research (CBER) at the Food and Drug Administration.

% The term drug as used in this guidance refers to both human drugs and biological products unless otherwise
specified.

® Public Law 97-414, 96 Stat. 2049 (1983). Amended by Public Law 98-551 (1984) to add a numeric prevalence
threshold to the definition of rare diseases.
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e Reliable endpoints and outcome assessment
e Standard of evidence to establish safety and effectiveness
e Drug manufacturing considerations during drug development

Early consideration of these issues allows sponsors to efficiently and adequately address them
during the course of drug development, from early exploratory studies to confirmatory efficacy
and safety studies, and to have productive meetings with FDA. These and other issues, as they
apply to all drug development programs, are also considered in FDA and International
Conference on Harmonisation (ICH) guidances (see References for selected guidances).

In general, FDA'’s guidance documents do not establish legally enforceable responsibilities.
Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only
as recommendations, unless specific regulatory or statutory requirements are cited. The use of
the word should in Agency guidances means that something is suggested or recommended, but
not required.

1. BACKGROUND

The Orphan Drug Act provides incentives associated with orphan-drug designation” to make
developing drugs for small numbers of patients financially viable; however, it does not create a
statutory standard for the approval of orphan drugs that is different from the standard for drugs
for common conditions. Approval of all drugs — for both rare and common conditions — must be
based on demonstration of substantial evidence of effectiveness in treating or preventing the
condition and evidence of safety for that use. Evidence of effectiveness should be obtained from
one or more adequate and well-controlled studies in an identified population (see section VI,
Evidence of Effectiveness and Safety).> FDA acknowledges that certain aspects of drug
development that are feasible for common diseases may not be feasible for rare diseases. FDA
regulations provide flexibility in applying regulatory standards because of the many types and
intended uses of drugs. FDA “exercise[s] its scientific judgment” in determining the kind and
quantity of data a sponsor is required to provide for individual drug development programs.®
This flexibility extends from early phases of development to design of adequate and well-
controlled clinical studies required to demonstrate safety and effectiveness to support marketing
approval.

Many rare disorders are serious conditions with no approved treatments, leaving substantial
unmet medical needs for patients. FDA recognizes that rare diseases are highly diverse and is

* Ibid.
21 CFR 314.126

21 CFR 314.105
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committed to helping sponsors create successful drug development programs that address the
particular challenges posed by each disease.

I11.  NATURAL HISTORY STUDIES

All drug development programs should have a firm scientific foundation, and understanding the
natural history of a disease is an important element in this foundation. Because of the small
numbers of patients affected, and with clinical experience dispersed among a small number of
clinical referral centers, the natural history of rare diseases is often poorly described. FDA
advises sponsors to evaluate the depth and quality of existing natural history knowledge early in
drug development. FDA does not require that natural history studies be conducted, but when
knowledge about the disease is insufficient to guide clinical development, a well-designed
natural history study may help in designing an efficient drug development program.

In-depth understanding of the disease helps sponsors avoid mistakes that may be costly in time
and resources. Efficient study of the small number of affected patients may be guided better by
greater understanding of the disease. A natural history study can provide critical information to
guide every stage of drug development from drug discovery to determining effectiveness and
safety of the drug in treating a disease. Knowledge about the disease’s natural history can
inform important aspects of drug development including:

e Defining the disease population, including a description of the full range of disease
manifestations and identification of important disease subtypes

e Understanding and implementation of critical elements in clinical study design, such as
study duration and choice of subpopulations

e Developing and selecting outcome measures that are more specific or sensitive to
changes in the manifestations of the disease or more quickly demonstrate safety or
efficacy than existing measures.

e Developing new or optimized biomarkers that may provide proof-of-concept (POC)
information, guide dose selection, allow early recognition of safety concerns, or provide
supportive evidence of efficacy. In some cases, biomarkers can be used for surrogate
endpoints.’

No single set of data elements adequately describes all rare diseases. Rare diseases are highly
diverse and as a group affect many organ systems with wide variations in the rates and patterns
of manifestations and progression. Selection of the data elements to collect in a natural history
study should be broad and based on features of the disease, including morbidities that are most
important to patients (i.e., disease aspects most likely to be life-limiting or life-altering),
potential prognostic characteristics, and disease features that, even if not serious aspects of the

" See References, including the guidance for industry Expedited Programs for Serious Conditions — Drugs and
Biologics.
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disease, may help formulate a sensitive clinical endpoint. It is critical to know, for example,
which disease manifestations are likely to develop and when, and which are likely to persist. It
is also critical to identify disease signs that predict the development of the most important
disease manifestations. The types of data to collect may include clinical examination findings,
laboratory measurements, imaging, and patient reports of function and feeling. The frequency of
data collection is informed in part by knowledge of disease characteristics, such as the rate of
deterioration and the presence or absence of exacerbations of a disease. The type and extent of
data collection in a natural history study may be modified based on accumulating knowledge.

Because there is substantial phenotypic variability in many rare disorders, FDA recommends that
natural history studies include patients across as wide a spectrum of disease severity and
phenotypes as possible, rather than focusing too early on a particular subset. This broad
inclusion can allow identification and better characterization of disease phenotypes for which
therapy development may be more feasible or needed. Understanding whether there is a
continuous range of, or distinctly separable, phenotypes can greatly alter the drug development
program.

Natural history data should be collected for a sufficient duration to capture clinically meaningful
outcomes and determine variability in the course of the disease. Although the emphasis in this
section is on the use of natural history studies as critical background information, such studies
may be continued during clinical development to assess the suitability of new measurement tools
and outcome measures for use in future treatment trials.

The data for natural history studies can be collected prospectively or retrospectively, but
prospective longitudinal natural history studies are likely to generate the most useful information
about a disease. Prospective studies can be designed to systematically and comprehensively
capture data using consistent medical terms relevant to future clinical studies. Data collected
retrospectively from clinical care chart review may be incomplete or difficult to interpret. For
example, these data may not include concomitant medication information or evaluation of
disease features of particular interest, or they may be encoded with varying medical terms for the
same clinical condition. Longitudinal studies characterize the course of disease within
individuals and better enable different phenotypes to be distinguished.

The potential use of natural history data as a historical comparator for patients treated in a
clinical trial is often of interest but the challenges associated with the use of historical controls
are well recognized. Although comparability of study patients with historical controls on known
covariates can be assessed, comparability on subjectively influenced measures or unknown
covariates is more difficult to assure. Even diseases thought to have tightly stereotyped, rapidly
progressive clinical courses and objectively verifiable outcomes (e.g., mortality) may have
important prognostic covariates either unknown or unrecorded in the historical data. While
studies with historical controls have been used in clinical development programs of rare diseases,
historical controls may be unsuitable for adequate and well-controlled studies in many
circumstances. In general, studies using historical controls are credible only when the observed
effect is large in comparison to variability in disease course (e.g., substantial improvement in
outcome is observed with treatment in a disease that does not naturally remit).
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DISEASE PATHOPHYSIOLOGY AND IDENTIFICATION AND USE OF
BIOMARKERS

General knowledge about a rare disease’s pathophysiology is frequently incomplete. FDA does
not require sponsors to study the biochemical basis of a disease, but sponsors should seek to
understand the pathophysiology of a disease as fully as possible at the outset of drug
development. Knowledge about a disease’s pathophysiology and how it is clinically manifest
over time can be invaluable to successful development of a treatment in a number of ways:

Identifying clinical manifestations of the disease that may have greater or earlier
responsiveness to treatment. These disease manifestations may be useful in the design of
study endpoints. For example, manifestations that are dynamically linked to the severity
of the pathophysiology may more readily show a response to treatment. Manifestations
of the disease that are the result of long-standing pathophysiologic processes may be less
responsive than those that are the result of acute processes.

Estimating the amount of effect on the drug target that may provide clinically meaningful
effects. For example, if there are distinct phenotypes differentiated by pathophysiologic
severity, it might be possible to target a drug effect to lessen the pathophysiological
severity and alter a more severe phenotype, making it more like a less severe phenotype.

Estimating when to test the treatment in patients in the course of the disease. If some
disease manifestations occur later than when the patients could be identified and enrolled
in a study, then targeting patients for treatment before secondary manifestations develop
may be important.

Estimating the schedule of drug administration that will provide adequate drug exposure.
The rate of pathophysiologic response to drug action on the target, both onset of action
and washout, may guide the selection of drug regimen. For example, if a limited duration
of drug exposure produces a long-lasting alteration in a critical pathophysiologic process,
then a treatment administration schedule that does not ensure continuous exposure may
be sufficient. In contrast, if the pathophysiologic process is rapidly reestablished after
loss of drug exposure, more frequent drug administration may be needed.

Identifying therapeutic targets that may lead to drug candidates for nonclinical and
clinical testing.

Identifying new biomarkers, or refining existing ones, that may indicate effects on
different steps in the pathophysiologic processes. These biomarkers may have critical
roles in POC and dose selection studies, or in identifying characteristics of patients with a
greater potential to respond to therapy. Biomarkers that promptly indicate drug response
might be used in a patient-specific manner to individualize the treatment in dosage or
regimen.
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e Identifying early markers and responses that could be used in adaptive and enrichment
designs for greater efficiency.® For example, response of an early laboratory
measurement sensitive to drug effect could be used as a screen to identify potential
responders for inclusion in efficacy trials. It also may be possible to identify patient or
genomic characteristics that predict response using these early markers.

Substantial amounts of drug development work have not been done for most rare diseases and
well-developed assays with the potential to serve as informative biomarkers may not be
available. When such biomarkers are to be used in a drug development program, a reliable and
sufficiently sensitive assay should be developed early in advance of initiating clinical studies that
will rely on measurement of that biomarker. Similar concerns also may apply to other types of
pathophysiologic markers such as imaging.

Sponsors should consider applying pathophysiologic knowledge and developing disease
biomarkers early in the drug development program. Although some decisions during drug
development might be guided entirely by accumulated clinical trial results, drug development
may be more efficient when informed by detailed knowledge about pathophysiologic processes.
Starting research early to improve understanding of the pathophysiology may help to shorten a
drug development program.

FDA recommends that sponsors discuss the available knowledge about disease pathophysiology,
the drug mechanism, and downstream effects of drug activity at initial meetings with FDA,
including pre-investigational new drug application (pre-IND) meetings. Sponsors should
discuss how to evaluate the drug-target interaction and downstream aspects of the disease
process. These discussions can be instrumental in guiding the clinical program.

V. NONCLINICAL STUDIES

As a general matter, nonclinical studies are a necessary part of drug development for both rare
and common diseases.’ Before first-in-human use of an investigational drug, FDA requires
toxicology information from in vitro studies, animal studies, or both. These nonclinical studies
provide essential evidence that the drug is “reasonably safe to conduct the proposed clinical
investigation.”*® Nonclinical studies can also contribute to a better understanding of the drug’s
mechanism of action. The data generated from nonclinical studies are important to the design of
the early stage clinical trials, particularly for selecting the starting clinical dose level, dose-
escalation plan, dosing regimen, and route of administration. The nonclinical data may help
guide patient eligibility criteria and will often determine some important safety monitoring
procedures.

8 See References, including the draft guidances for industry Enrichment Strategies for Clinical Trials to Support
Approval of Human Drugs and Biological Products and Adaptive Design Clinical Trials for Drugs and Biologics.
When final, these guidances will represent the FDA’s current thinking on these topics.

°21 CFR 312.23(a)(8)

1% 1bid.
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Sponsors should base toxicology study design on the biology of the disease, expected
pharmacology of the drug, existing POC data, clinical trial design or designs to be proposed, and
the indication being sought. Healthy animals generally are the test system used in traditional
toxicology testing and, in most circumstances, should be the test system used to support clinical
trials. Internationally accepted, general guidances are available for the timing and nature of
nonclinical safety studies relative to clinical trials in drug development.** These guidances also
describe potential areas of FDA flexibility in determining the nonclinical data necessary to
support an evolving clinical development program. Among the factors FDA considers are the
design and objectives of the proposed clinical investigations, the existing accumulated
nonclinical and human data and experience with the drug, and the possible risks to humans.
Information from previous nonclinical and human use has the potential to decrease the amount of
new toxicology data needed. Factors such as drug constituents, dosage form, route, and dose and
regimen of administration may be considered in determining the relevance of prior data. FDA
also considers the diverse biology and structure of drugs and biologics (e.g., chemically
synthesized drug products, recombinant protein products, plasma-derived products, cell therapy
products, and gene therapy products)*? in determining the nonclinical data necessary.

FDA may apply additional flexibility in evaluating development programs for drugs to treat
serious and life-threatening disorders.™®> Under limited circumstances, clinical studies can
proceed in the absence of standard toxicology studies; however, this approach should be well
justified and is only appropriate for serious or life-threatening diseases where current treatments,
if any, are inadequate. In these circumstances, we strongly recommend that sponsors meet with
FDA before starting animal studies to obtain concurrence with an abbreviated nonclinical
program that can support the proposed clinical trials.

When an animal model of the disease is available, pharmacology studies may contribute to
understanding the actions of the drug on disease pathophysiology and guide plans for measuring
biological effects in patients. Toxicology testing in an animal model might be performed, but
usually will not substitute for all toxicology testing in healthy animals because of concern that
the disease pathophysiology may obscure some drug toxicity. Safety evaluation in an animal
model also may be particularly valuable when it is suspected that drug toxicity may be more
severe in the presence of disease pathophysiology.

11 See the ICH guidances for industry M3(R2) Nonclinical Safety Studies for the Conduct of Human Clinical Trials
and Marketing Authorization for Pharmaceuticals and S6 (R1) Preclinical Safety Evaluation of Biotechnology-
Derived Pharmaceuticals. We update guidances periodically. To make sure you have the most recent version of a
guidance, check the FDA Drugs guidance Web page at
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default.htm.

12 For recommendations on the substance and scope of nonclinical information needed to support clinical trials for
cell therapy and gene therapy products, refer to the guidance for industry Preclinical Assessment of Investigational
Cellular and Gene Therapy Products on the Cellular & Gene Therapy Guidances Web page at
http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatorylnformation/Guidances/CellularandG
eneTherapy/default.htm.

321 CFR 312.80, subpart E
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FDA generally does not require that the sponsor perform testing for safety or pharmacologic
activity in an animal model of a disease. In some cases, however, such as for therapies that
might have long-lasting or irreversible adverse effects, animal model studies showing a drug’s
potential for beneficial activity may be valuable in supporting a conclusion that risks of the drug
are not unreasonable in light of the potential for benefit."* For many rare diseases, however, an
animal disease model may not exist or may not exhibit some clinically important manifestations
of the disease. Sponsors should thoroughly understand the biological relevance and limitations
of the animal model of disease if used in nonclinical studies.

In a nonclinical development program, in vitro and in vivo investigations for drug discovery and
POC commonly precede toxicology studies. If care is taken to preserve the organs, tissues, and
other samples during nonclinical studies focused on drug discovery and POC, toxicological
analyses might be deferred on these samples until there is confidence that the specific molecule
used in the animal study will be relevant to the human clinical trial. Although these analyses
alone usually do not provide a sufficient toxicological evaluation before clinical studies, this
information might supplement toxicology-focused studies.

The timing and specific design of nonclinical studies vary with the type of drug or biological
product being studied, the information needed to support administration in the initial human
studies and later stages of drug development, and the intended clinical use. FDA encourages
sponsors to seek early communication with FDA, such as at pre-IND meetings, to discuss an
appropriate nonclinical development program for the investigational product. Such discussions
can facilitate the timely conduct of clinical trials, and may reduce the use of animals and other
drug development resources.

VI. EFFICACY ENDPOINTS

The selection of appropriate endpoints is critical for a clinical trial to meet its objectives. For
many rare diseases, well-characterized efficacy endpoints appropriate for the disease are not
available. Defining a study endpoint includes selecting a patient assessment to be used as an
outcome measure and the times in the study when the patient will be assessed. Early in drug
development, sponsors should begin to consider the available patient assessment tools and assess
their suitability. Sponsors should recognize the need to develop new assessment tools, or modify
existing ones, early to maximize time to develop and evaluate a new tool before relying upon it
as the basis of an endpoint in a clinical trial.

Endpoint selection for a clinical trial entails multiple considerations including:

e An understanding of the disease, including the likelihood, range, and course of clinical
manifestations associated with the disease (disease definition). Sponsors can often obtain
this knowledge, along with disease characteristics of patient subsets, from a natural
history study of the disease (see section Il1, Natural History Studies).

421 CFR 312.42(b)
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An understanding of the clinical characteristics (manifestations and timing) of the
specific population targeted by the drug (which may be a subset of the total population
with a disease).

An understanding of which aspects of the disease are meaningful to the patient and might
also be affected by the drug’s activity. This evaluation is influenced by knowledge of the
pathophysiology of the disease and prior experience (if any) with the drug or related
drugs, including nonclinical and clinical effects and pharmacology.

Knowledge of what patient assessments exist or might be refined or developed for use as
outcome assessment tools to measure selected aspects of the disease.

A detailed understanding of assessment tools’ characteristics guides selection among multiple
tools that might be considered for outcome assessment. Characteristics of an assessment tool
that are important to consider when evaluating its potential for use in a study endpoint include:

Validity, that is, how well scores used to define a study endpoint represent the selected
aspects of the disease reflected in the objectives of the clinical trial.

Reliability, including inter-rater and intra-rater (test-retest) reliability. Reliability is
especially important when clinical trials assess small numbers of patients.

Feasibility, including expense, tolerability, and availability of any specialized equipment
or skills necessary to perform the assessment. For example, rare disease clinical trials are
often conducted at a small number of centers that have the appropriate specialized
equipment, and long travel distances for patients may be a barrier. In other cases,
complex patient assessments capable of detecting small changes may rely upon
procedures that are difficult and poorly accepted by the patient. Both may hinder patient
enrollment or completeness of study visits.

Resistance to bias. Although treatment-assignment blinding is important to lessening the
potential for bias in study results, ensuring perfect blinding is difficult for many
treatments. An assessment that is less readily influenced by a patient’s or investigator’s
knowledge of treatment assignment can improve confidence in the study results.

Ability to detect change. Assessments that are more finely detailed, with commensurate
reliability, may offer the potential to detect smaller changes in a disease manifestation
that it is intended to measure (i.e., the potential for greater sensitivity to clinical effects).

Relationship to meaningful symptoms or function. Some assessments directly measure
the symptoms or functional abilities that are important to understand treatment benefit in
the patient with the disease of interest. Other assessments, such as clinical outcome
assessments and certain biomarkers used as surrogate endpoints do not directly measure
these but are used to predict clinical benefit. This relationship should be taken into
consideration.
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e Clinical interpretability. The clinical meaning of changes in an outcome assessment
should be understood within the context of the disease and population being studied. The
clinical meaning and importance of the observed effects of the drug influence the final
benefit-risk comparison made both by FDA in determining whether to grant marketing
approval and by health care providers in determining whether to prescribe the marketed
drug.

Sponsors may also consider approaches to study design and procedures for applying the patient
assessment as an endpoint in a clinical trial that may improve the utility of the assessment tool.
For example, a detailed description of procedures for performing the assessment may improve
the reliability of the assessment. This can be particularly important for small clinical trials. An
assessment tool training program for investigators may improve both intra-rater and inter-rater
(i.e., across study sites) consistency. As another example, effective blinding of treatments can
reduce concern about bias in the subjective aspects of an assessment, as can conduct of endpoint
evaluation by people not involved in other aspects of the trial (e.g., radiologists, exercise testers).

Sponsors should be aware that the endpoint used to demonstrate efficacy often will not be the
best endpoint for all studies in a development program. Sponsors should select endpoints
considering the objectives of each study in the context of the overall clinical development
program. Different endpoints are often advantageous for the evolving objectives of successive
clinical trials. The earliest clinical investigations usually will focus on safety assessments and
also can be useful in evaluating drug pharmacokinetics and pharmacodynamic effects. Early and
middle period clinical investigations should be designed to guide selection of dose strength and
frequency, and may rely on pharmacodynamic or intermediate clinical effects (i.e., prompt
response). Later clinical investigations are generally designed to provide the clearest
determinations of efficacy and safety. Clinical outcome assessments are usually the basis of
endpoints of adequate and well-controlled studies (section VII) that will provide the substantial
evidence of effectiveness supporting marketing approval of the drug. All of these considerations
should be addressed during the course of drug development, although development programs in
rare diseases often are compressed into as few trials as feasible.

Clinical trials within a drug development program generally build upon the knowledge gained in
early studies to guide the design and endpoint selection for later phases of development. A drug
development program consisting of only a single trial intended to demonstrate the safety and
effectiveness of a drug may fail due to insufficient exploratory evidence gained from earlier
phases of study.

Different endpoints have different combinations of characteristics. Ability to readily detect
change may be more important than clinical meaningfulness for an early phase trial with a POC
primary objective. In contrast, clinical meaningfulness is an important endpoint characteristic in
a study intended to provide evidence of effectiveness to support a marketing application.
Including several endpoints with different characteristics may improve the overall interpretability
of the study results. For example, a phase 3 clinical trial with a clinically meaningful but
subjective primary efficacy endpoint (i.e., one that may be prone to bias) may benefit from
having secondary endpoints that are resistant to bias (such as laboratory measurements).

10
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Sponsors should also consider the characteristics of an endpoint for the full range of patients to
be enrolled into a clinical trial. For rare diseases, practical considerations may warrant inclusion
of a broader range of disease stage (e.g., severity of manifestations, development of
manifestations secondary to long-standing primary disease manifestations) or phenotype than
might be used for studies of common diseases. The validity, sensitivity, reliability, or
interpretability of an endpoint may be different for patients with early-stage or slowly
progressive forms of a disease as compared to patients with severe, late-stage, or rapidly
progressive forms of the same disease.

Identifying and characterizing potential clinical assessments can be time-consuming, and
sponsors should start these processes at the outset of the clinical development program.

Sponsors might not complete characterization or refinement of clinical assessments used as
endpoints by the time of endpoint selection for confirmatory studies if initiated late in the clinical
program, thus delaying drug development. FDA advises sponsors to consider the
appropriateness of existing tools for the disease under study, and to discuss the availability of
appropriate endpoints and strategies to develop or refine endpoints at all meetings with FDA.

VIl. EVIDENCE OF EFFECTIVENESS AND SAFETY

The overall goals of drug development programs are to evaluate whether a drug is effective in
treating or preventing a disease or condition, assessing the magnitude and frequency of that
effect, and to assess the risks of the drug, thereby enabling a benefit-risk comparison and
appropriate labeling.

The statutory requirement for marketing approval is “substantial evidence” that the drug will
have its claimed effect.”® This requirement is the same for common and rare diseases.
Substantial evidence is based on the results of adequate and well-controlled investigations.'®
Adequate and well-controlled studies are defined as studies that are designed and conducted such
that they are able to “distinguish the effect of a drug from other influences, such as spontaneous
change in the course of a disease, placebo effect, or biased observation.”"” Many years of
scientific and medical experience have established essential elements that determine whether a
study is adequate and well-controlled, and these characteristics are both required by regulation
and generally recognized and accepted by the scientific community. Design features of an
adequate and well-controlled study must include:*®

1> Section 505(d) of the Federal Food, Drug, and Cosmetic Act (FD&C Act) (21 U.S.C. 355(d))

'8 In some circumstances, data from one adequate and well-controlled clinical investigation and confirmatory
evidence are sufficient. See section 505(d) of the FD&C Act and References, including the guidance for industry
Providing Clinical Evidence of Effectiveness for Human Drug and Biological Products.

1721 CFR 314.126

'8 1bid.
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e A clear statement of the study objectives.

e A design that permits a valid comparison with a control. Controls may be concurrent
(e.g., placebo, no-treatment, active treatment, dose comparison) or, in limited and special
circumstances, historical.

e Methods of patient selection that are well-defined and result in the selection of an
appropriate population for study.

e Methods that minimize bias in assigning patients to study groups and ensure
comparability between study groups (e.g., randomization).

e Methods that minimize bias in study conduct, outcome measures, and analysis (e.g.,
blinding techniques).

e Methods of assessment of patients’ response that are well defined and reliable (e.qg.,
appropriate endpoints for the study objectives).

e Methods of analysis adequate to assess effects of treatment (e.g., an appropriate statistical
analysis plan).

These design features should be prospectively specified and included in the investigational plan
(e.g., study protocol) with sufficient details of study design, conduct, and analysis to allow
critical evaluation and determination of whether the characteristics of an adequate and well-
controlled study are present. Internationally recognized principles for the conduct of clinical
studies are published,*® and sponsors are urged to consult these resources throughout drug
development.

Assessment of the safety of the drug should use “all tests reasonably applicable” to establish
safety for its intended use.”® Clinical trials should also include a monitoring plan adequate to
ensure the safety of clinical trial patients. The elements and procedures of the monitoring plan
should be based upon what is known about the drug, including nonclinical toxicology and
chemistry, manufacturing, and controls (CMC) information, and, if available, previous human
experience.

There is no specific minimum number of patients that should be studied to establish effectiveness
and safety of a treatment for any rare disease. The number of patients to establish effectiveness
and safety is determined on a case-by-case basis, taking into consideration the persuasiveness of
the data (e.g., comprehensiveness and quality), the nature of the benefit provided (or expected in
the case of surrogate endpoints), the length of treatment or exposure, the patient population that
would be treated after marketing approval, and the concern for potential of harm from the

19 See References, including the ICH guidances for industry E9 Statistical Principles for Clinical Trials and E10
Choice of Control Group and Related Issues in Clinical Trials.

0 See References, including the reviewer guidance Conducting a Clinical Safety Review of a New Product
Application and Preparing a Report on the Review.
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treatment. Treatment duration should also be appropriate for the disease under study (e.g.,
chronic as compared to acute conditions). When conducting a benefit-risk assessment for a drug
for a serious or life-threatening illness, FDA also recognizes that greater risks may be accepted
for a treatment that is an advantage over available therapy.”* This reflects FDA’s commitment to
expediting the availability of drugs for serious diseases as soon as it can be concluded that the
benefits of the drugs exceed their risks, while preserving appropriate standards for safety and
effectiveness, especially when these patients have unmet needs, as is often the case with patients
with rare diseases.

Clinical trial plans should ensure that data are collected and recorded in an accurate way.
Sponsors should conform to internationally accepted scientific quality principles for recording
and reporting trials to assure that clinical trial data are credible. Ethical principles for the
conduct of clinical trials are described in international guidelines and agreements such as the

ICH guidance for industry E6 Good Clinical Practice: Consolidated Guidance. In addition to
ensuring the safety and rights of human subjects participating in clinical trials,? FDA’s oversight
of clinical investigations provides assurance that the quality of scientific investigations of a drug
is adequate to permit an evaluation of the benefits and risks of the drug, and that the data
generated from these investigations can meet statutory standard for marketing approval.

The investigational plan and content of applications for approval of new drugs can vary widely
depending on the drug and disease under study.?*** FDA recognizes that the investigation of
potential drugs for the treatment of rare diseases is challenging, and study approaches used in
common diseases are not always feasible for rare diseases. Sponsors should meet early with
FDA to identify clinical trial designs that are feasible for the patient population and disease
under study, and that will have sufficient scientific rigor to meet the standards for adequate and
well-controlled investigations. Given the complexity of drug development for rare diseases,
FDA encourages frequent communication throughout drug development.

VIiIl. CHEMISTRY, MANUFACTURING, AND CONTROLS

Manufacturing of drugs for both rare and common diseases typically undergoes development in
parallel with clinical development. FDA encourages sponsors to discuss their CMC
development plans early (such as at pre-IND meetings) and throughout drug development to
decrease the potential for developmental or approval delays related to drug manufacturing.

As drug development proceeds to later-phase studies, factors such as increasing experience with
manufacture of the drug, changes in available technology, and the need for larger amounts of the
drug in later phases of clinical development may lead to manufacturing changes that include

2121 CFR 312.84, subpart E
2221 CFR part 50, Protection of Human Subjects; 21 CFR part 56, Institutional Review Boards
21 CFR 312.80 and 21 CFR 314.105

2 See References, including the guidance for industry Providing Clinical Evidence of Effectiveness for Human Drug
and Biological Products.
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manufacturing procedures, purification methods, and increased scale. FDA also recognizes that
transfer of manufacturing responsibilities may occur after initial testing (e.g., from a single
investigator to a company, or a small company to a larger one), which may be a particular
consideration for rare disease drugs. Any of these changes (even changes expected to be minor)
might result in unanticipated changes to drug characteristics (e.g., drug impurities and physical-
chemical characteristics of proteins). If significant differences are identified in drug
characteristics after a manufacturing change compared to drug batches used in earlier nonclinical
or clinical studies, then additional nonclinical and clinical studies may be needed because these
differences raise concerns that the knowledge gained will not apply to further use of the drug.
Examples of some of the many ways a change in drug characteristics may adversely affect drug
development include the following:

e Changes in the amount or type of impurities compared to batches used in toxicology
studies might raise concerns that the drug used in later clinical studies has unknown
toxicological characteristics. In some cases this concern can only be addressed with
additional toxicology studies evaluating the newly produced drug, delaying the clinical
development program.

e Product characteristic changes in the planned commercial drug after the end of clinical
studies might raise concern that the effectiveness and safety findings of the clinical
studies do not apply to the newly manufactured drug. This could warrant additional
studies (nonclinical, clinical, or both) to address the concern before marketing approval.

FDA recommends that sponsors consider the potential development of the manufacturing
process in the entire drug development program early, including which nonclinical and clinical
studies are intended to be conducted with each change in the manufacturing process, and whether
bridging studies will be needed. Sponsors should design adequate testing procedures early and
implement them in a timely manner to mitigate delays. Changes in the manufacturing process
should be implemented as early as feasible to decrease the potential for delay-causing drug
differences or, if there are differences, to allow time to evaluate their effects. Given the wide
variety of drugs, some of which are complex, FDA advises sponsors to consult existing
manufacturing guidances (see References for a list of selected guidances; consult the FDA Web
site for other pertinent guidances).
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