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Abstract
Generics and biosimilars offer effective
treatment alternatives to branded reference
drugs at a lower cost. Despite their
widespread use, patients have mis conceptions
regarding their efficacy and safety. Layperson
materials offer an important means by which
patients can be educated in this regard. Here,
we provide an overview of generics and
biosimilars, describe how layperson materials
fit into this landscape from a patient-
centricity and regulatory perspective, and
provide example language that can be used
when developing layperson-orientated
materials for generics and biosimilars.

In recent years, the pharmaceutical industry 
has seen an increased recognition of the
importance of patient- and layperson-orientated
materials.1,2  This has likely stemmed from an
acknowledgement of the key role that patients
play as active contributors to the drug
development process as study participants, as
well as being the end-users of medicines.
Additionally, patients and patient-advocacy
groups are becoming increasingly mobilised and
vocal in relation to taking control of their health
decisions, and have a growing appetite for
tailored information about the drug development
process and available treatments.3 This increased
appreciation for the central role of patients within
health systems has manifested itself in two
tangible ways:
1. an increase in patient-centred initiatives on

the part of pharmaceutical companies and 
2. new patient-focussed requirements set out by

pharmaceutical regulators. 
Patient centricity has been defined as “Putting

the patient first in an open
and sustained en -
gage  ment of
the patient

to respectfully and compassionately achieve the
best experience and outcome for that person and
their family”. In practice, this involves ensuring
that people who need medicines have access to
them; providing transparent and unbiased
information on diseases, treatment options, and
other available resources; equipping patients to
make informed healthcare decisions; companies
listening and responding to patient feedback with
respect and humility; and providing easy-to-
understand and convenient information in plain
language.4

With regards to regulatory initiatives that have
the patient in mind, European Union
regulation 536/2014 stipulates that, in addition
to providing a technical trial report, sponsors of
clinical trials with at least one site in the
European Union will be required to provide a
trial summary “that is understandable to
laypersons”. This requirement will become live
following the launch of the online EU Clinical
Trial Portal and Database, which is expected to

happen during 2019. Having
this online repository

of plain language
trial summaries

will provide
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patients with a valuable resource,
empowering them to make in -
formed healthcare decisions.
Currently, these plain language trial
summaries are only required for trials
with a site in the European Union, though it
is expected that other regulatory bodies will
implement similar requirements in the future.

Given the outlined growing necessity for
patient-orientated materials, combined with an
increasing patient appetite for such materials, it
is important to understand how best to
communicate often complex scientific content to
a “non-scientific” audience.

Key principles in the
preparation of lay summaries 
There are some key guiding principles that can be
used when developing layperson materials, most
of which can be grouped under three headings:
l Format: Documents should be as short as

possible to improve accessibility and increase
the likelihood that readers will read the whole
document. Content should not be squeezed
onto pages; rather there should be sufficient
white space. Graphics can be used to break up
text and to improve the aesthetic appeal of the
document.

l Word choice: The choice of words used in
these documents should facilitate readability
and be understandable to people from the age
of 12 years. Tools like the Flesch-Kincaid test
can be used to assess readability. Short
sentences can also aid comprehension.

l Numeracy principles: For example, pre -
senting percentages rather than risk ratios or
odds ratios, using whole numbers rather than
decimals, and stating the numerator and
denominator when reporting percentages.

Although following these guidelines will help
develop quality layperson materials, there are still
challenges.5 Perhaps the biggest challenge is the
tension between the need to develop short

documents with the fact that a large number of
words is often required to explain a single medical
term in lay language. For example, to someone
with a basic knowledge of oncology, the single
word ‘metastatic’ will be well-recognised. To
someone with no medical knowledge, however,
it may take several words to explain what this
means: e.g., “a cancer tumour that has spread to
other parts of the body”. It’s therefore easy to see
how the length of a document can increase
substantially. Other challenges include avoiding
generalisations that may be perceived as
promotional, communicating necessarily complex
terms such as lists of adverse events, and selecting
appropriate graph or chart types that can be
understood by non-specialists.6

Recommendations have been provided by
the European Commission on the development
of layperson summaries in the EU regulatory
context.7  However, these recommendations
appear to be open to a degree of interpretation
that may lead to variability between documents
in terms of content and appearance. Further -
more, those who have traditionally been
responsible for developing technical study
reports may not be best suited to developing
clinical trial lay summaries, given that their frame
of reference has almost exclusively been related
to high-level scientific language. Writing for a lay
audience requires not only an understanding of
the science, but also the skillset to communicate
this information to a non-scientific audience.

Background to generics and
biosimilars
Before it can be approved for its use in humans,

a new drug undergoes a protracted
and complex stage of development

and testing. This involves the
systematic completion of laboratory-

based studies, studies in animals, safety
testing in humans, and large-scale clinical

trials. Once complete, data from these studies are
assessed by regulatory bodies such as the Food
and Drug Administration (FDA) or the
European Medicines Agency (EMA), who
decide whether or not the drug may be made
available for use. This process is both lengthy and
costly, and once approved, the drug makers may
have limited time to make and sell the drug
exclusively before the patent expires. Once this
exclusivity period comes to an end other
companies may seek to develop and market the
same (or very similar) drug under a different
name. Such drugs are known as generics and
biosimilars; the key characteristics of generics
and biosimilars are outlined in Table 1.

One of the key differences between a newly
developed drug (i.e., a reference or originator
drug) and a generic or biosimilar is the regulatory
approval process applied. The reference drug will
have gone through a lengthy rigorous develop -
ment process, as described above. However, the
manufacturer of a generic must simply provide
evidence that the generic drug is equivalent to the
reference. Equivalence must be shown with
respect to identity, strength, purity, and quality,
and it must be demonstrated that the generic
medicine produces the same levels of the active
substance in the human body as the reference
medicine. This is usually achieved by conducting
“bioequivalence” studies, demonstrating that the
generic drug reaches the bloodstream in the same
time and at the same concentration as the
reference drug. Once the generic drug has been
shown to have an identical structure in vitro and
identical pharmacokinetics in vivo to the
reference, it can be approved.8

In the case of biosimilars, the regulatory
bodies compare molecules from the biosimilar to

Given the outlined growing necessity for patient-orientated
materials, combined with an increasing patient appetite for

such materials, it is important to understand how best to
communicate often complex scientific content to

a “non-scientific” audience.

Table 1. Key characteristics of generics and biosimilars

                                                          Generics                                                                     Biosimilars
Composition                              Simple molecules                                                 Complex molecules
Storage                                           Stable and easy to store                                      Sensitive to storage and handling conditions
Mechanism of action              Do not induce an immune response             Induce an immune response
Manufacture                               Straightforward to manufacture                     Require intensive complex processes
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those of the reference drug to make sure that
there are no meaningful differences that would
affect how the drug works in the body. In
practice, this involves establishing that the new
medicine is similar to the reference in its
physicochemical characteristics, composition,
and in vitro biological function (based on a wide
range of relevant assays). Additionally, a single
pharmacokinetic study must be conducted to
establish equivalence, and a single suitably-sized
randomised trial conducted to demonstrate
clinical and safety equivalence (including
immunogenicity).8 Biosimilars may be approved

via “extrapolation”, a process that allows approval
of a biosimilar in a non-studied indication, based
on studies in other indications. Extrapolation is
permitted by regulatory authorities providing
biosimilarity has been established and there is a
scientific justification.

Lay summaries in the sphere
of generics and biosimilars
What then is the role of lay summaries in the
sphere of generics and biosimilars? Generics and
biosimilars are often copies of well-established
well-known drugs for common diseases. Add to

this the fact that they are far less expensive than
reference drugs; therefore, generics and
biosimilars are widely used by the general
population. Despite their widespread availability
and use, patients still have misconceptions about
these types of medicines, including that generic
drugs are less effective and take longer to work,
are not safe, and are manufactured in substandard
facilities.9,10 Here then lies one of the key reasons
why lay person materials are important in this
context: to ensure that patients understand that
generics and biosimilars are of the same standard
as the original ‘branded’ reference drug, and are

Table 2. Example lay language for commonly used technical terminology in the sphere of generics and biosimilars

Technical term/concept                                  Lay language explanation
Generic medicine                                             l     A generic medicine is a medicine that contains the same ingredients and has been made in the same way as

another medicine already available for use by patients.
                                                                                l     The medicine that is already available for use by patients is known as the reference medicine.
                                                                                l     Generic medicines have a simple chemical design (or structure) and the manufacturing process for generic

medicines is quite straightforward.
                                                                                l     It is therefore possible to make generic medicines that are almost identical to the reference medicine.
Generic medicine approval process            l     Reference medicines go through a very long and complex development process before they can be used by

patients, to make sure they are effective and safe to use in humans.
                                                                                                   l     This involves doing tests in laboratories and running several studies in humans known as clinical trials.
                                                                                l     Generic medicines do not need to go through as much testing before they can be used by patients.
                                                                                l     Instead, the makers of a generic medicine only need to show that their medicine works in the body in the same

way as the reference medicine.
Biosimilar                                                            l     A biosimilar is a very complex type of medicine that has been designed to work in the body the same way as a

medicine already available for use by patients.
                                                                                l    The medicine already available for use by patients is known as the reference (or bio-originator).
                                                                                l     Bio-originators have very complex chemical designs and require precise manufacturing processes.
                                                                                l     This makes it very difficult to make a biosimilar that is exactly the same as the bio-originator.
Biosimilar approval process                           l     Bio-originators go through a very long and complex development process before they can be used by patients,

to make sure they are effective and safe to use in humans.
                                                                                l     This involves doing tests in laboratories and running several studies in humans known as clinical trials.
                                                                                l     Biosimilars do not need to go through as much testing before they can be used by patients.
                                                                                l     Instead, the makers of a biosimilar need to show that there are no major differences between their medicine and

the bio-originator. This involves doing tests in laboratories and doing one clinical trial in patients to show that
the biosimilar has a similar level of effectiveness and safety compared with the bio-originator.

Regulatory body/agency                                l     A committee of experts that reviews laboratory and clinical trial data for a medicine and decides whether the
medicine can be used safely in patients.

Bioequivalence                                                  l     Two drugs are said to be bioequivalent if, when taken at the same dose, they reach the same concentration levels
in the body and reach these concentrations after a similar period of time.

Immunogenicity                                                l     Immunogenicity is the term used to describe the process of the body’s immune system being activated against a
perceived external threat. This can sometimes happen when patients take biosimilars.

Pharmacokinetics                                             l     Pharmacokinetics describes the study of how a drug moves in the body. This relates to the maximum
concentration a drug will reach in the body, how long it will take for a drug to reach the maximum
concentration, and how long it will take for a drug to leave the body.

Pharmacodynamics                                          l     Pharmacodynamics describes the study of how a drug affects the body. For example, establishing whether a 
drug speeds up or slows down certain normal biological processes in the way it was designed to do.

In vitro                                                              l     In vitro relates to study techniques that are done on cells or molecules outside of their normal living
environment. For example, studies done using test tubes in the laboratory. 

In vivo                                                               l     In vivo relates to study techniques carried out using whole living things such as animals or humans.
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not in any way “substandard” because of their
lower price. 

While clinical trials are not necessary for the
approval of generics, and therefore not subject to
the requirement of EU regulation 536/2014 to
have an associated lay person summary,
sometimes the manufacturers of a generic drug
will run a trial comparing the generic to its
reference. In such cases, the trial sponsor will be
required to develop a lay person summary in
addition to the technical trial report. With
regards to biosimilars, because a single clinical
trial is required to establish clinical and safety
equivalence, then a corresponding lay person
summary will be required. As such, from a
regulatory perspective, lay summaries of clinical
trials may be more prevalent for biosimilars than
generics.

Aside from the regulatory imperative for
clinical trial lay summaries, given the increasing
move towards patient centricity, it may be
prudent for the makers of generics and bio -
similars to develop layperson materials as
standard practice. In so doing, they will help to
educate patients, empowering them in their
treatment decisions.

Describing the clinical trial process in
layperson language can be challenging at the best
of times, and this arguably becomes more
complex by adding generics and biosimilars into
the equation, because of the need to explain
complex processes and procedures like pharma -
cokinetics, pharmacodynamics, and bio -
equivalence. As such, we have provided some
suggested wording that writers may find helpful
to use when developing layperson materials
related to generics or biosimilars (Table 2).

Conclusions
Generic medicines and biosimilars are widely
used, yet there is large scale misconception
among patients regarding their safety and
effectiveness. Layperson materials therefore
represent an important way to educate patients
in this regard, helping them to make better-
informed treatment decisions. Fewer clinical
trials are required in the development of generics
and biosimilars compared with reference or
originator drugs. However, there are still
circumstances where trials are carried out in this
setting, and where there will therefore be the
requirement for a trial lay summary, in line with
EU regulation. Outside of the regulatory sphere,

while not mandatory, it may be prudent for the
manufacturers of generics and biosimilars to
develop layperson materials as standard practice,
given the increasing appetite for, and importance
of, patient-orientated materials.
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