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Questions to address 

What are the sample size and study design considerations in a rare 
disease study? 
How do they differ or are they similar to considerations in diseases 
that are not rare?  
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Questions to address 

Is it justifiable to combine etiologically heterogeneous diseases with 
similar clinical, biochemical and histopathological features in the 
same study? If so, how would you design such a study? 

 
Given the rarity of these diseases, can or should adults and children 

with the same disease be combined in the same study? 
 
Is it justifiable to extrapolate clinical trial results obtained in one 

disease to other, etiologically and/or phenotypically related 
conditions in order to obtain broader drug approval? If so, what are 
the criteria for extrapolation (including consideration of genetic and 
histopathological information)? 
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Umbrella studies 

One condition 

Many candidate 
treatments 

KDIGO



KDIGO Controversies Conference on Common Elements in Uncommon Kidney Diseases 
June 16 - 19, 2016   |   Amsterdam, Netherlands 

Umbrella studies             Basket studies 

One condition 

Many candidate 
treatments Many conditions 

One candidate 
treatment 
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Questions to address 

combine heterogeneous diseases into the same study? 
 
adults and children in the same study? 
 
extrapolate results from one disease to another? 
 
 
 
From a (statistical?) study design perspective – not impossible 
 
But… 
Interpretation / conclusions likely to rest substantively on how well we 
really understand disease biology and mechanism of drug action 
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Questions to address 

What is the value of observational data, (e.g. registries, natural 
history studies), as supporting information? 

 

My opinion... 100%... 
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Questions to address 

What outcomes should be targeted in clinical studies? 
clinical endpoints? 
surrogates or other outcome measures? 
patient-reported outcomes (not just QoL) 

 
Non-renal manifestations of renal disease: 

hypertension outcomes or cardiac outcomes? 
what are the important cognitive, psychosocial, and developmental 
outcomes for adults and children? 

•  Implications/acceptance by drug regulatory authorities? 
•  We all want treatments that give real benefits to patients 
•  Treatments may be licensable – but indication wording may be limited 
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Questions to address 

What are some of the ethical challenges in designing clinical trials in 
rare and ultra-rare diseases, especially in pediatrics? 

 
Role of patient advocacy groups: How can different priorities and 

perceptions of stakeholders be best negotiated into the design of 
clinical trials?  
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Questions to address 

What are the major conceptual differences in clinical study design 
between academic and industry-driven clinical trials? 
Quality, science, organisation, … 
Implications? 
What’s good and what’s bad? 

 
Is there a risk that better-funded industry studies may decrease 

patient availability for academic research? 
 
Role of patient advocacy groups: How can different priorities and 

perceptions of stakeholders be best negotiated into the design of 
clinical trials?  
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We’re not alone… 

2001 
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We’re not alone… 
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We’re not alone… 
 

 

 
 
 
 
 
 

 
 
 
 

 

 
 
 

 
 

 

 

Rare Diseases:  
Common Issues in  
Drug Development  

Guidance for Industry  

DRAFT GUIDANCE  
This guidance document is being distributed for comment purposes only. 

Comments and suggestions regarding this draft document should be submitted within 60 days of 
publication in the Federal Register of the notice announcing the availability of the draft 
guidance. Submit electronic comments to http://www.regulations.gov.  Submit written 
comments to the Division of Dockets Management (HFA-305), Food and Drug Administration, 
5630 Fishers Lane, rm. 1061, Rockville, MD  20852. All comments should be identified with 
the docket number listed in the notice of availability that publishes in the Federal Register. 

For questions regarding this draft document, contact (CDER) Jonathan Goldsmith at 240-402-
9959, or (CBER) Office of Communication, Outreach, and Development at 800-835-4709 or 
240-402-8010. 
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A guide to the design and analysis of small
clinical studies
Farid Kianifard! and M. Zahur Islam

Clinical studies, which have a small number of patients, are conducted by pharmaceutical companies and research
institutions. Examples of constraints that lead to a small clinical study include a single investigative site with a highly
specialized expertise or equipment, rare diseases, and limited time and budget. We consider the following topics, which we
believe will be helpful for the investigator and statistician working together on the design and analysis of small clinical
studies: definitions of various types of small studies (exploratory, pilot, proof of concept); bias and ways to mitigate the
bias; commonly used study designs for randomized and nonrandomized studies, and some less commonly used designs;
potential ethical issues associated with small underpowered clinical studies; sample size for small studies; statistical
analysis methods for different types of variables and multiplicity issues. We conclude the paper with recommendations
made by an Institute of Medicine committee, which was asked to assess the current methodologies and appropriate
situations for conducting small clinical studies. Copyright r 2010 John Wiley & Sons, Ltd.

Keywords: exploratory study; pilot study; proof of concept; sample size

1. INTRODUCTION

Clinical studies, which have a small number of patients,
are conducted by pharmaceutical companies and research
institutions. A clinical study may be conducted by a single
investigative site with a highly specialized expertise or equip-
ment, which naturally limits the number of patients that can be
recruited into the study. There may be more than one
investigative site, but if the disease being studied is very rare,
again the number of available patients for the study is small.
Limited time and budget also impact the number of patients
that can be enrolled. The consequence of the above constraints
is that these studies typically have a small sample size; we refer
to them as small clinical studies.

Some small clinical studies are well controlled and adequately
powered; examples include bioequivalence studies [1,2] and
studies using functional magnetic resonance imaging techni-
ques [3]. This paper primarily deals with underpowered small
studies.

We believe that a discussion of some of the topics related to
design and analysis of small clinical studies will be helpful to
investigators and statisticians. Definitions of various types of
small studies (exploratory, pilot, proof of concept) are provided
in Section 2. Bias in clinical studies and ways to mitigate the bias
are discussed in Section 3. Section 4 covers commonly used
study designs for randomized and nonrandomized studies, as
well as some less commonly used designs. Potential ethical
issues associated with conducting small, underpowered clinical
studies are discussed in Section 5. Section 6 covers several topics
related to determining a sample size for small studies. Brief
accounts of the statistical analysis methods for different types of
variables and multiplicity issues are included in Section 7. We
conclude the paper in Section 8 with a summary of recommen-
dations made by an Institute of Medicine committee, which was

asked to assess the current methodologies and appropriate
situations for conducting clinical studies with small sample sizes.

2. DEFINITIONS OF DIFFERENT TYPES OF
SMALL STUDIES

Underpowered small studies are likely to be given one of three
labels: exploratory, pilot, and proof of concept. The definitions
of these three types of small studies are quoted below from
Dictionary for Clinical Trials [4].

! ‘Exploratory study – a study that aims to generate
hypotheses rather than to definitively test them.’ [[4], p. 63]

! ‘Pilot study – a small study for helping to design a further
study. The main uses of pilot studies are to test practical
arrangements (for example, how long do various activities
take? Is it possible to do all the things we want to?), to test
questionnaires (do the subjects understand the questions in
the way we intended?), and to investigate variability in data.’
[4, p. 154]

! ‘Proof of concept – an attempt to show that a product
might have a desired clinical effect. This is often carried out
in phase II studies by using biological markers or surrogate
markers. If an effect is seen on a biological marker, then it
suggests that the product might have a therapeutic effect.’
[4, p. 166]
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Βυτ ωε’ρε στιλλ στρυγγλινγ….
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