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Abstract
Lay summaries of Phase I trials in healthy
volunteers pose a challenge because their endpoints are complex, the targeted indication
may not be known when they are conducted,
their results are often reported years after the
trial ended, and the majority of substances
tested in Phase I never reach the market.
Nevertheless, the European Union Clinical
Trials Regulation (EU CTR) mandates that
lay summaries are to be provided for all
clinical trials regardless of clinical phase. As
lay summaries are intended to inform the
public about the results of clinical studies,
they need to be understandable to people
without specific knowledge of the disease or
the clinical research process. It is challenging
to write lay summaries for Phase I trials that
are both meaningful for the public and in line
with the requirements of the EU CTR. We
have developed a template to facilitate writing
of lay summaries of Phase I trials in healthy
volunteers. Using a template ensures that
study designs and endpoints are described in
a consistent lay-friendly manner across
diﬀerent types of Phase I trials.

Introduction
A lay summary is a short document that provides
important information about a clinical trial in
language that the public can easily understand.
Providing lay summaries enables transparency
and ensures that the clinical trial results are
accessible to participants and the public. The
European Union Clinical Trials Regulation
536/2014 (EU CTR) mandates that lay summaries are to be provided for all clinical trials
regardless of clinical phase, therapeutic area, and
trial outcome. Thus, the provision includes Phase
I trials in healthy volunteers (in the text we will
use “Phase I trials” as a shorthand for Phase I
trials in healthy volunteers; this article does not
address lay summaries for Phase I trials in
patients such as those in oncology). The content
of lay summaries is specified by Annex V of the
EU CTR in the form of a list comprising 10
items.1 Lay summaries are to be posted on a webportal that will serve as a database for information on clinical trials, together with other trial
documents such as the scientific summary, the
protocol, and the clinical study report (§67 of the
EU CTR).
Following the publication of the EU CTR in
2014, an expert group of stakeholders developed
guidance on the structure and content of lay
summaries (referred to as “expert recommendations” in the text).2 The expert recommendations state that the primary audience for lay
summaries is the general public, who should not
be assumed to have any prior knowledge of
medical terminology, clinical research, or the
specific context of the study. Lay summaries need
to be written in a way that they are understandable to people with low literacy skills.
Literacy levels within the general population are
typically at level 2 to 3 on the International Adult
Literacy Survey (a scale from 1 to 5), with level
3 roughly corresponding to a level attained after
completing secondary school.3–5
It is a considerable challenge to transfer
complex information about a clinical trial into a
short summary that is both accessible and
relevant to a lay audience. Lay summaries of
later phase trials (Phase II and above) may
provide results that are relevant to patients
because they include data on a new therapeutic
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principle or confirm the eﬃcacy of a new
substance in a large group of patients. Phase I
trials, on the other hand, address clinical
questions that are only of indirect relevance to
patients. Phase I trials are generally conducted in
early stages of clinical development and usually
evaluate the pharmacokinetic and pharmacodynamic properties of a new compound and
assess initial tolerability but do not evaluate
clinical endpoints. In this article, we outline some
of the challenges associated with writing lay
summaries of Phase I trials and provide
recommendations.

Challenges in writing lay
summaries of Phase I studies
To help readers understand a Phase I trial, a lay
summary needs to describe it in a way that shows
its contribution to the overall clinical development process. The evaluation of a new substance
in humans usually starts with single and multiple
rising dose trials, progressing through drug-drug
interaction trials, food-eﬀect trials, and bioavailability and bioequivalence trials until the
pharmacokinetic and pharmacodynamics properties are established. Occasionally, Phase I trials
are conducted in the later stages of clinical
development (for example, bioequivalence trials
for fixed-dose combinations).
Endpoints assessed in Phase I trials have
limited meaning for readers
A characteristic feature of Phase I trials is that the
endpoints are usually not as meaningful to lay
readers as the clinical endpoints in higher phase
trials. Endpoints assessed in Phase I trials pertain
to uptake, metabolism, and excretion of a new
substance and essentially consist of a series of
measurements of blood concentrations of the
new substance and its metabolites at various time
points. Such endpoints include, among others,
the maximal concentration (Cmax) and exposure
(area under the curve, AUC), half-life, and
concentration at steady state. These endpoints are
complex and often require mathematical derivation. Generally, individual pharmacokinetic
endpoints cannot be interpreted in isolation but
need to be evaluated in conjunction with each
other. Both the individual endpoints and their
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The expert recommendations
state that the primary
audience for lay summaries
is the general public, who
should not be assumed to
have any prior knowledge of
medical terminology, clinical
research, or the specific
context of the study.

overall interpretation are diﬃcult to explain in lay
language. In addition, usually none of these endpoints corresponds to a physical or psychological
experience of the study participants. Lay
summaries of Phase I trials therefore need to
summarise and aggregate pharmacokinetic and
pharmacodynamic endpoints at the appropriate
level to facilitate understanding. Providing details
may impede, rather than enable, comprehension
of the results. Therefore, it is more informative to
summarise the trial results in a qualitative
statement.
Another key objective of Phase I trials is the
initial evaluation of the tolerability of new
substances. However, the assessment of tolerability in Phase I trials is always preliminary because
the participants do not have the target disease
and because the small number of participants
does not allow infrequent adverse events to be
detected. The safety signals seen in Phase I trials
need to be confirmed in later phase studies.
Therefore, the safety results of a single Phase I
trial may be of limited value to a reader who is
interested in the possible side eﬀects of a finally
marketed medicine.
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The indication for substances tested in a
Phase I trial may not be known when the trial
is conducted
Unlike in later phase clinical trials, the intended
indication of a new substance may not have been
determined at this early stage. In most instances,
new molecules that are tested in humans will be
designed to modify a certain biochemical entity
that characterises a particular disease. However,
some substances that act on the immune system,
such as antibodies to interleukins, aﬀect many
pathways that are relevant for diﬀerent diseases.
Hence, the target disease may not have been
established when the substance is tested in
Phase I. If the disease area is not known when the
lay summary is written, or the one provided in
the lay summary changes during the course of
further clinical development, its usefulness for
the public is limited.
Many substances evaluated in Phase I trials do
not reach market authorisation
It is very hard to obtain reliable estimates of the
number of Phase I trials conducted in Europe or
in the US. This is mainly because registration

obligations for trials in healthy volunteers diﬀer
from those in patients. Either no registration is
required (ClinicalTrials.gov) or registered trials
are available to authorities only but are not made
public (EudraCT). However, the overall number
of clinical studies in healthy volunteers is likely
to be very high, outnumbering the trials in other
clinical phases by far. The high number of new
substances in early phase trials is in great contrast
to the number of molecules that reach market
approval after full clinical development. Recent
calculations show that across all therapeutic areas
only 13.8% of all drug development programmes
lead to approval.6 Most substances that are
evaluated in Phase I trials never become available
to patients. Therefore, lay summaries of such
trials are likely to be of limited or no value to the
public. However, the workload and cost associated with their generation is considerable for
both commercial and academic sponsors.
Results of Phase I trials in healthy volunteers
are not made available immediately
At the time of the first testing in humans, the
details of an investigational substance are kept
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Table 1. Key issues and proposals for writing lay summaries of Phase I trials in healthy volunteers
Issue
To avoid misleading
conclusions, readers must
understand that the purpose
of the trial was not curative
and that it was not conducted
in patients with a disease.
Readers may not have the
knowledge to understand the
purpose of the trial.

Pharmacokinetic endpoints
are the focus of Phase I trials
in healthy volunteers but are
unlikely to be of immediate
relevance to a lay reader.
Intended indication(s) of the
investigational product may
not be known at the time of
writing.
Phase I trials may have
complicated designs, details
of which may confuse readers.

Numerical data for endpoints
typically evaluated in Phase I
trials in healthy volunteers
may be not meaningful to
readers.

Solutions
l
l
l

l

l

l
l

l
l

l

Specify in the lay title that trial participants were healthy
people.
Add a statement to emphasise that the trial was done in
healthy people who volunteered to participate.
Visually distinguish lay summaries of Phase I trials from those
of higher phases.
Explain why the trial is conducted in healthy volunteers,
e.g.: “When we develop a new medicine, we need to understand
how the body processes it. Studies in healthy people help us
answer this question”.
Describe the underlying trial design in lay language,
e.g.: “This study tested whether there is a diﬀerence in how the
body processes <<medicine A>> and <<medicine B>> when they
are taken as 1 single tablet or as 2 separate tablets”.
Avoid technical terms like bioequivalence.
Include a broader statement about the target organ or group
of diseases instead of a specific indication, e.g., “diseases of the
brain” instead of “Alzheimer’s disease”.

Provide details of the trial design and procedures sparingly.
Do not use technical terms (e.g., two-sequence crossover study).
Example: “We measured the amount of <<medicine A>> and
<<medicine B>> in the blood when the participants took them as
separate tablets and combined in a single tablet. The doctors took
blood samples at diﬀerent times during the study. The doctors also
collected information about the participants’ health.”
Describe the results qualitatively, e.g., “This study showed that
the amount of <<medicine>> in the blood was about the same, no
matter whether it was taken as <<formulation 1>> or
<<formulation 2>>.”

confidential to protect the sponsors’ intellectual
property. Unlike later phase trials, the results of
Phase I trials are usually not made available
within 1 year after study completion. In major
clinical trial registries, Phase I trial results only
need to be made publicly available once a drug
receives marketing approval and this is usually
many years after the Phase I trial is conducted.

Even after the EU CTR comes into eﬀect, it will
be possible to defer Phase I study results from
publication for 30 months, and sponsors are
likely to make use of this option.7 Hence, when a
Phase I trial is completed, the participants will
not be informed about the results in a timely
manner.
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A standardised approach to
writing lay summaries of
Phase I trials
As outlined above, writing a lay summary for a
Phase I trial presents specific challenges,
particularly making it relevant for the public.
On the other hand, there is considerable scope
for harmonising lay summaries of Phase I trials
in terms of wording, structure, and overall
appearance. This is because Phase I trials tend to
have similar types of designs and endpoints,
independent of the therapeutic area or intended
indication. Therefore, for each Phase I trial
design, standardised lay-friendly wording could
be used to describe the background, methodology, and results for any investigational substance.
A template for writing lay summaries of
Phase I trials
To establish an eﬃcient, lean, and cost-saving
process for writing lay summaries of Phase I
trials, we designed a template. We based the
template on the proposals in the expert
recommendations and on our standard for lay
summaries of higher phase trials. Our template
not only provides the structure of the lay
summary and annotated guidance for the writer,
but also includes standard text that the writer can
select depending on the trial design. The template
aids the writing and ensures that lay summaries
are harmonised with regard to the overall
structure, the level of detail given, and the lay
language used. Table 1 shows our approach
according to this template and Figure 1 provides
an example lay summary.
Title and statement that the trial was
conducted in healthy volunteers
We routinely develop lay titles for all clinical
studies based on the full scientific title. A good
lay title allows the reader to judge quickly
whether the trial is relevant for them. For
Phase I trials, readers should understand that the
trial was not conducted in patients with a certain
disease. Therefore, our lay titles always specify
that trial participants were healthy. To highlight
this fact, we add a statement immediately below
the title (see Figure 1). The lay titles are also used
for other trial-related documents such as
informed consent forms and for the posting on
ClinicalTrials.gov.8
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Figure 1. A lay summary for a phase I trial in healthy volunteers, also available
at the Boehringer Ingelheim Trial Results page:
https://trials.boehringer-ingelheim.com/public/trial_results_ documents/
1361/1361–0011_english_136111laysummaryenglishpdf. pdf#page=1 or search
for Trijardy
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blood was about the same as when they took
medicine B alone.

Furthermore, in
consideration of the low- to
medium numeracy of the
general population, we try to
limit the amount of
numerical information.

Background to the trial
This section should provide the reader with
suﬃcient information to understand what the
trial was about and why it was needed. It should
start with a purpose statement followed by an
explanation as to why the trial was conducted in
healthy volunteers. We keep the text about the
trial rationale at a high level and omit scientific
details that are not relevant for lay readers. For
the trial rationale, we developed standardised text
covering diﬀerent trial types (e.g., dose escalation, drug-drug interaction, or bioavailability/
bioequivalence trials). As the name of the investigational product (usually a code number or
International Nonproprietary Name, INN) is
linked with the trial rationale, we provide it in this
section. With regard to the intended indication,
we only include a general statement (e.g.,
“diseases of the brain” rather than “Alzheimer’s
disease”).
Trial participants
We include the total number of participants and
their breakdown by age and sex. We list key
inclusion or exclusion criteria if relevant, e.g., if
participants had to be within a certain BMI range.
We also provide the country in which the trial
was conducted. We use the term participant
instead of subject because we feel that this term is
the most appropriate factual description.

How the trial was done
To help the readers understand the trial and in
the interest of transparency, we provide some
detail on procedures performed during the trial.
This includes dose groups and dosing intervals,
whether some participants received placebo (and
a definition of placebo), the mode of administration of the investigational medicine(s), and
information about blood sampling (or other
sampling) and any special procedures (e.g.,
imaging). This section also includes a statement
that the overall health of the participants was
regularly monitored during the trial.
The results of the trial
In line with the expert recommendations, the
results of the primary endpoint are given.
Pharmacokinetic endpoints are diﬃcult to
translate into lay language. Furthermore, in
consideration of the low- to medium numeracy
of the general population,5 we try to limit the
amount of numerical information. We therefore
recommend providing the results of the primary
endpoint in a qualitative statement addressing
the purpose of the trial. An example from the
results section of a drug-drug interaction trial is
shown below:
This study showed that taking medicine A did not
aﬀect the removal of medicine B from the blood.
When the participants took medicine B with
medicine A, the amount of medicine B in the
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In some Phase I trials, the primary endpoint is a
safety endpoint, e.g., the frequency of drugrelated adverse events. In this case, the results
section and adverse reactions section (described
below) may be combined.
Description of adverse reactions and their
frequency
We usually list the most frequent adverse
reactions by treatment group in a table. We use
the term unwanted eﬀects because this is more layfriendly than adverse reactions. If very few adverse
reactions are reported, it may be suﬃcient to
provide them in a sentence or bulleted list rather
than a table. The Medical Dictionary for Regulatory Activities (MedDRA) preferred terms are
often not lay-friendly, therefore we additionally
provide a lay term. Retaining the MedDRA term
provides consistency with other sources such as
postings in registries, publications, and clinical
study report synopses. We add the number of
serious adverse reactions in each treatment group
if any have occurred.

Discussion and conclusion
Results of a Phase I trial are not as relevant to
patients as the results of Phase III trials that
investigate eﬃcacy and safety in specific indications. Indeed, even the Multi-Regional Clinical
Trial guideline on returning results to participants suggests that lay summaries of certain types
of studies may not be warranted because the
results may not be informative, or because the
benefit may not justify the administrative burden
and expense.9 Also, in a comment on the EU
CTR, the European Federation of Exploratory
Medicine (EUFEMED), an association of
organisations involved in early clinical development, proposed publishing lay summaries of
Phase I trials only once trial information has
ceased to be commercially confidential.10
Nonetheless, lay summaries for Phase I trials
remain mandated by the EU CTR and serve the
overarching objective of making the entire
clinical research process transparent, which was
one of the driving principles of the EU CTR.
Therefore, sponsors need to find eﬃcient ways
for providing these lay summaries.
The challenge for writing lay summaries of
Phase I trials is to achieve a balance between
providing meaningful information about trial
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design and results, making the information
accessible without over-simplification, preventing the release of commercially sensitive information, and finding an eﬃcient way of writing these
documents. Our template for lay summaries of
Phase I trials provides standards for structure,
content, and wording for the diﬀerent types of
Phase I trials. It provides information that is
informative for lay readers with the aim of
maximising the value of these documents for the
public.
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