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Communicating with the public:

Bringing together plain language, patient
engagement, inclusive communication, and Al

n 2015, Medical Writing published an issue
n on “Plain language and readability”, the
first issue to focus on the value and practice of
writing in plain language.! The issue provided
medical communicators with a consolidated view
on a more challenging form of communication,
one that required the communicator to consider
the needs of a very diverse set of readers. The
goal: the reader should be able to quickly and
easily understand the information provided to
them and be able to use that information in their

doi: 10.56012/0fdv3305

healthcare decisions.

Five years after this landmark issue came the
issue on “Writing for patients”,? with a focus on
how to apply the principles of plain language
communication when developing different types
of documents with different purposes and for use
in different avenues. This issue explored disparate
medical writing domains, such as clinical trial

2 | June 2025 Medical Writing | Volume 34 Number 2

disclosure and reporting, ethics submission,
publication planning, translation, health
communication, all connected by the principles
of plain language communication.

Plain language communication has become a
key skill for medical communicators, and
rightfully so. Effective plain language is crucial for
ensuring that medical information is accessible
and understandable to everyone, improving
patient outcomes and fostering trust. Articles
discussing the application of plain language



GUEST EDITORS
@ Sampoorna Rappaz
sampoorna.rappaz@unibe.ch

Q Lisa Chamberlain James
lisa@trilogywriting.com

communication in specialised writing domains appear in many issues of
Medical Writing, especially those themed on medical journalism,? open
science and open pharma,* clinical trials,6 translation,” and clinical trial
transparency and disclosure.>!! Communicating with the public, be it
patients, research participants, or anyone seeking health information, is
now one of the core activities of the medical writing profession.

Ten years after that first issue on plain language, we are ready for
another consolidated look at how the field of communicating with the
public has evolved, and what the future entails for the medical writing
profession. We are thrilled to present to you in this issue of Medical
Writing, 11 features that provide historical perspectives and explore new
horizons in the realm of communicating with the public from the
nuanced viewpoints of the EMA, regulatory writers, patient advocates,
patient engagement experts, clinical research organizations, scientific
writers, plain language specialists, translators, and visual communicators.
The issue covers everything from communicating drug or medical device
information to the public, improving patient engagement, practicing
inclusive and trustworthy communication, to using artificial intelligence
(AI) in communicating health information and clinical research findings.

The EMA has been at the forefront of patient and public
communication efforts. As the EMA celebrates its 30th anniversary this
year, Nacho Mbaeliachi reflects on the evolution of the agency’s
crowning achievement in transparent public communication, the
European Public Assessment Report, and outlines the agency’s vision
for the future of public communication and patient engagement. This
gives us insights into how the EMA plans to improve transparency,
accessibility, and engagement to build public trust.

One of the latest initiatives by the EMA to make information about
approved drugs easier to access is the electronic Product Information
(ePI). Behtash Bahador et al. discuss the transition from paper-based
product information to the ePI, the implications of this transition, and
how the ePI can be further evolved to benefit different stakeholders.
Medical writers will be involved in shaping the future of the ePI, so
understanding the strategies for creating accessible and user-friendly ePI
that meets the needs of patients, clinicians, and regulators is paramount.

In the medical device sector, manufacturers are now required to
submit the Summary of Safety and Clinical Performance (SSCP), a
document introduced by the European Medical Device Regulation
(MDR 2017/745). The SSCP is meant to clearly and concisely
communicate a medical device’s safety and performance to healthcare
professionals and patients. The SSCP is intended for two audiences, and
with that comes many challenges. Katharina Friedrich outlines the
challenges faced when writing the SSCP sections meant for patients and
how to address them effectively using plain language principles — a must-
read for medical writers in the medical device space!

Patient and public involvement and engagement in clinical trials leads
to useful trial design, efficient trial conduct, and clear reporting. Diana
Daniel et al. discuss a patient-centric writing strategy that medical
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writers can use to support patient engagement
activities across the clinical trial lifecycle, from
protocol writing to results dissemination. When
it comes to clinical trial enrolment specifically,
Ekaterina Bulaeva and Amalia Iljasova explain
how patient-centric landing pages can be used to
address challenges in trial enrolment. Landing
pages with clear and accessible information have
the potential to increase enrolment and improve
patient engagement. Taking the broader view on
patient engagement, Fatima Auwal et al.
encourage medical writers to think holistically
and develop a unified approach to patient
engagement, bringing together medicine
development and research communication, and
thereby help develop and maintain meaningful
and sustainable patient engagement practices.
They base their insightful recommendations on
their ongoing research efforts at King’s College
London in the patient engagement field. For
medical writers, the article underscores the
importance of establishing evidence-based
patient engagement practices.

Effective patient and public involvement and
engagement in healthcare is built upon inclusive
communication. Inclusive communication
ensures that everyone, regardless of their
background, can access and understand medical
information, making healthcare equitable. Ana
Sofia Correia discusses the crucial role medical
translators play in improving patient safety and
equitable healthcare access. She also provides an
actionable translation strategy that can make
language services sustainable, efficient, and
impactful. Also, translating complex medical
concepts into well-designed visual aids, such as
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Medical Writing goes
exclusively digital!

E efore Medical Writing (MEW),
there were the Newsletter and The
Write Stuff. For over 20 years, we have
been delivering print versions to our
membership, at the same time making
the pdf version available online. But as
EMWA continue to learn and evolve as
an organisation, our official publication
follows suit.

It is my pleasure to announce that
MEW is going exclusively digital!

Print-related costs currently repre-
sent approximately 57% of journal ex-
penses and 1% of EMWA’ carbon
footprint. This digital transformation
aligns with EMWA's 2023-27 Strategic
Plan focusing on sustainability initiatives
while potentially providing substantial
cost savings and enhanced member
value.

This MEW June 2025 edition will be
the last issue available in print. From
September 2025 onwards, MEW will
be available as member-only digital
publication downloadable pdfs and
the print edition will be completely
eliminated. A curated selection of

Communicating with the Public:

Bringing together plain language, patient
inclusive ion, and Al

articles will be available publicly as a
freely accessible digital compendium.
Our current EMWA President Martin
Delahunty and his publishing expertise
are especially instrumental in this
transformation.

As we move to this next chapter of
our publication, we shouldn’t lose sight
of our mission-communication.
Replacing a paper issue with a digital
flipbook doesn’t change the need for
clear and accurate content especially in
communicating with the public, an
audience that spans across different
socio-demographics and geography.

For medical writers and communi-
cators, our superpower lies in words.
This issue underlines this power is
accompanied by a huge responsibility.
A big, big thanks to superladies Sam-
poorna Rappaz and Lisa Chamberlain
James for doing the heavy lifting in
putting this issue together.

And to our membership, our reader-
ship, and our contributors, our heartfelt
gratitude for accompanying us all the
way!

Volume 34 Number 2 | Medical Writing June 2025 | §



Incoming President’s Message

Embracing change and building

connection:

Reflections from Riga

Dear Friends, Colleagues, and EMWA Members,
u s I'write this message, I'm still energised by

the exceptional EMWA Spring Con-
ference we experienced together in Riga, (see
picture at right). Four intensive days delivered an
outstanding programme of 45 workshops, a
symposium, four expert seminars, EMWA’s Get
into Medical Writing session for new medical
writers, the Freelance Business Forum, and an
update on The CORE Reference Project, which
will celebrate its 10th anniversary in 2026.

While virtual events serve their purpose,
there is something irreplaceable about in-person
connections — those spontaneous conversations
between sessions, meaningful exchanges over
coffee and a walking tour, and candid insights
from peers that simply don’t translate in a virtual
world.

I was particularly struck by the energy and
enthusiasm of our many first-time EMWA
members and conference attendees, and their
positive experiences with the welcoming nature
of the EMWA family reinforced what makes our
community so special. This truly exemplifies
that EMWA is by members, for members — a
community where experienced professionals
genuinely invest in supporting newcomers and
each other.

With this in mind, I am already looking
forward to next year’s EMWA Spring Conference
in Barcelona.

My journey to the presidency

It was in Riga at the annual meeting that I
transitioned from President-Elect to President,
and this vibrant conference sets the scene for my
12-month tenure. My first conference was
EMWA'’s 2016 Spring Conference in Munich.

I was invited as a medical and scientific
publisher to present and was immediately struck
by the open and welcoming family that is
EMWA. Despite not being a medical writer,
I found that I and other publishing colleagues
were able to bring an important perspective to
help advance the profession of medical writing
and medical communications.

When then President-Elect Sarah Tilly
invited me to apply for this role, I felt both

honoured and privileged, knowing the wealth of
experienced medical writers in our organisation.
The transition for me from President-Elect to
President has been both humbling and inspiring,
building on the exceptional foundation laid by
Sarah’s strong and inspiring leadership.

I am committed to following in her footsteps
and continuing the excellent work of our
organisation.

Acknowledging those who made this
journey possible

I would like to thank the people who made my
EMWA journey possible.

Slavka Barénikova, our Conference Director,
originally invited me to present at the EMWA
2016 Spring Conference in Munich. Sldvka has
made a significant contribution to EMWA over
the past 11 years and greatly encouraged me to
support the organisation in whatever ways I can.
Her dedication to creating exceptional confer-
ence experiences has been truly inspirational.

Outgoing EMWA President Sarah Tilly
(2024-25), expertly guided me through my
President-Elect year and has set a high bar for my
presidential term. Thank you, Sarah, for your
mentorship, strategic vision, and the countless
hours you dedicated to advancing our profession
during particularly challenging times.

Maria  Koltowska-Higgstrom, EMWA
President 2023-24, worked with me on
conference symposia and gave me valuable
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Martin Delahunty
EMWA President 2025-26
president@emwa.org

doi: 10.56012/xsqx3837

insight into how to create impactful and practical
conference experiences for EMWA members.
Her innovative approach to restructuring our
Expert Seminar Series has had lasting benefits for
our community.

Former EMWA Treasurer John Dixon
deserves special recognition for his good humour
and tireless, detailed work to help EMWA
through a difficult transition of Head Office to
our excellent new partner, CJ Association
Management. His financial stewardship during
this period was exemplary.

And thank you to many others who make my
interactions with EMWA a real pleasure,
including all our dedicated volunteers who
contribute so generously to our mission.

Strategic progress and achievements
It has been my privilege to join the Executive
Committee as EMWAs first President-Elect with
a medical and scientific publishing background.
During my President-Elect year, we navigated
particularly challenging times while making
significant progress on our strategic initiatives.
Our Special Interest Groups (SIGs) continue
to flourish, having grown from our first
Pharmacovigilance SIG established in 2015 to
nine active SIGs today. Our newest addition, the
Visual Communications SIG, chaired by Judit
Mészéros, exemplifies how these focus groups
bring together EMWA members who share
common interests and collaborate on topics
shaping the future of medical writing. All SIGs
and their dedicated volunteers actively contribute
to EMWA through journal articles, webinars,
workshops, seminars, and conference sessions.
Our Local EMWA Groups (LEG) in Italy and
Poland have been instrumental in supporting
existing regional members and actively recruiting
new ones. Last year, in addition to LEG-hosted
hubs, EMWA organised eight regional
networking hubs, attracting 243 attendees
collectively. Our post-event survey revealed that



networking was participants’ primary motivation
for attending, with 50% being existing EMWA
members and 13% of non-members indicating
they were very likely to join.

Fostering strategic partnerships

A key component of EMWAs 2023-27
strategic plan focuses on fostering existing
relationships and building new ones to drive
inter-organisational initiatives and strengthen
partnerships with regulatory and associated
agencies. We've engaged in several discussions
about potential collaborations, most recently
with TOPRA (The Organisation for Pro-
fessionals in Regulatory Affairs).

To better focus on this objective, we've
implemented a more systematic approach to
identifying valuable partner organisations through
a two-tiered framework ranging from infor-
mation exchange to educational collaborations.
Moving forward, we will ensure all collaborations
deliver clear benefits to EMWA members,
develop practical and sustainable implementa-
tion processes, and establish metrics to evaluate

success.

Embracing technological innovation
We established an EMWA AI Working Group
comprising Sarah Tilly, Namrata Singh, Slivka
Barénikovd, and myself, with each SIG
appointing a dedicated Al liaison. Our activities
included a full-day AI Symposium in Valencia,
follow-up webinars throughout the year, and
virtual conference sessions featuring publisher
perspectives on Al with input from editors at The
Lancet and JAMA. Our ongoing aim is to
empower EMWA members to be better
informed and more confident when discussing
Al with research authors, agencies, and clients as
this field continues to evolve.

Medical Writing

Drawing on my academic publishing back-

ground, I've worked closely with Journal Editor

Sarah Tilly, Maria Kottowska-Héggstrém,
Martin Delahunty

@ WWW.emwa.org

EMWA Executive Committee

Raquel Billiones and Web Manager Andrew
Balkin to ensure our official journal, Medical
Writing, continues to provide members with a
valuable and practical resource.

We aim to transition Medical Writing from its
current print and basic online format to an
exclusively digital publication. The journal
landing page on the website will also be reworked
to minimise disruption.

These plans align with EMWA’s 2023-27
Strategic Plan focusing on sustainability
initiatives and enhancing membership value.

Recognising our community

I extend my sincere thanks to all our conference
organisers and Head Office staff who work
tirelessly to deliver exceptional experiences for
our members. Special recognition goes to our
Education Officers and the entire EMWA
Professional Development Committee, as well as
all our workshop leaders who contribute their
expertise to advance professional development
within our community.

Finally, I would like to thank all members of
the previous Executive Committee who have
welcomed me and made this transition seamless.
It’s important to remember that despite it feeling
many times like a full-time job, all 12 members
of the EMWA Executive Committee are
volunteers.

Thank you also to Somsuvro Basu, the
outgoing Honorary Secretary, for his humility
and great humour over many years in his
volunteering for EMWA. We are in a much better
position thanks to his organisational work.

Thanks also to Diana Ribeiro, outgoing
Public Relations Officer, whose tireless support
and keen eye for member communications and
building community online has made a huge
difference.

Ilook forward to supporting our experienced
Executive Committee and collaborating with our
new members: Katrin Zaragoza Dérr (President-
Elect), Sarah Choudhury (Honorary Secretary),
Johanna Chester (Press Relations Officer) and
Wendy Kingdom and Julie Cooper (Co-
Treasurers).

I am confident that as a strong team with
diverse skills and competencies, we will continue
to grow the association for the benefit and
professional development of EMWA members.

Looking forward

As we move forward, I am committed to
upholding EMWA’s values and mission of
promoting the medical communication
profession and impacting the industry positively.
My expertise and passion for medical publi-
cations, combined with the collective strength of
our Executive Committee and dedicated
volunteers, positions us well to drive the
organisation forward and ensure its continued
growth and influence.

Ilook forward to serving as your President and
working collaboratively with all stakeholders to
advance our profession, strengthen our
community, and deliver meaningful value to every
EMWA member. Together, we will continue to
build on our proud tradition of excellence in

medical writing and communications.
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Outgoing President’s

Message

Passing the torch:

Reflections on my

tenure as president

Dear EMWA Colleagues,

u s prepare to step down from my role

as President of our medical writing
association, I do so with a deep sense of
gratitude and pride. It has been a genuine
privilege to serve this extraordinary
community—one rooted in friendship,
purpose, and a shared commitment to
clarity in healthcare communication.
When I began my tenure, I expected
challenges, opportunities, and learning.
What I did not anticipate was the sheer scale
of collective progress we would achieve
together. Over the past few years, we have
navigated a rapidly evolving profession—
from the integration of recent technologies
to shifting regulatory landscapes and the
changing role of medical communication.
Among the milestones I am most proud
of are two key achievements that mark a
new era for EMWA: the successful
transition to a new Head Office, CJ Associ-
ation Management, and the launch of our
redesigned, future-ready website. Both
initiatives reflect not only operational

EMWA President 2024-25
president@emwa.org

doi: 10.56012/0h0z5167

progress but a commitment to
improving how we serve and connect
with our members. These were
significant undertakings that were only
made possible by the collaboration,
vision, and hard work of many.
Beyond these projects, we have
continued to champion professional
development, extend our reach
globally, and elevate the visibility of
medical writing as a profession.
Whether supporting early-career
writers or advocating for ethical
standards across the industry, EMWA
has demonstrated time and again what
aresolute community can accomplish.
Medical communicators are often
invisible architects of clarity— transforming
complex medical and scientific data into
clear, impactful communication that drives
better health outcomes. It is demanding
work and being part of a network that values
and uplifts our role has been both humbling
and energising.

Of course, nothing we have achieved
would have been possible without the
outstanding commitment of the Executive
Committee, our tireless volunteers, and the
wider membership. You have challenged,
supported, and inspired me every step of the
way.

Leadership is not a destination but a
transition. I am delighted to be handing over
the presidency to Martin Delahunty, whose
experience, integrity, and passion for the
field will guide the association into its next
exciting chapter. With Martin at the helm, I
have every confidence that our momentum
will continue to build.

Thank you for the honour of serving as
your President. It has been one of the most

fulfilling roles of my professional life.
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Photos of the 59th EMWA Conference
Riga, Latvia, May 2025

“Medical writers have

a significant impact
on the lives of people

like me, and their
words help drive
more inclusive,
respectful, and
human-centred
healthcare
communication.
Thank you, EMWA,
in particular, for truly
listening”

Daniel Newman

Posted on LinkedIn:
https://www.linkedin.com/

in/daniel-newman-15275436

“To the Ones in Purple

So here’s to those who choose to give,
Who help the writer’s voice to live.

They wear their purple, proud and bright,
With care and craft, they spark the light.
They work each day, without delay —

Quiet heroes, in their way. @ (chatGPT)”

Olga Mezeine, referring to the EMWA Executive Committee

Posted on LinkedIn: https://www.linkedin.com/in/olgamezeine/
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Abstracts from the 59th EMWA [

Conference Poster Session

Riga, Latvia, May 2025
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EMWA's Spring Conference
featured 12 posters on a wide
range of topics of interest to
medical writers.

doi: 10.56012/term9194

m Authoring of peer-reviewed articles on the
experiences of patients with rare diseases by
patients and their caregivers: A rapid review

Phil Leventhal

Danielle Drachmann?

Rienne Schinner?

Soren Skovlund?

1 PPD Clinical Research Business of Thermo Fisher Scientific

2 Evidera, a business unit of PPD, a Thermo Fisher Scientific company

Introduction

Partnering with patients and caregivers as authors can help improve the
relevance and reach of peer-reviewed publications, especially when they
describe patients’ experiences. Here, we examined the practice of including
patients and caregivers as authors of peer-reviewed publications on the
experiences of people with rare diseases.

Methods

Embase and Medline were searched on June 20, 2024, for peer-reviewed
articles in English on the experiences, views, and values of patients with rare
diseases using a validated search filter. Articles with patients, caregivers, or
patient organizations as affiliations were selected automatically using search
terms and then screened manually.

Results

One-hundred and ninety-seven articles with patients, caregivers, or patient
organisations as author affiliations were identified. Since the first published
in 2004, numbers have increased. The 197 articles represent 13% of the 1494

10 | June 2025 Medical Writing | Volume 34 Number 2

total peer-reviewed articles found on the experiences, views, and values of

patients with rare diseases published in 2004-24. The proportion increased
steadily with time to 22% in 2021 but has fallen since. The most frequent
article types were qualitative study/survey (31%), consensus/guideline/
recommendation (22%), and reviews (16%). 95% of authors identified as
patients or caregivers were affiliated with rare disease associations. The term
“patient author”, promoted recently, was listed as the affiliation for only a

single article.

Conclusions

Patients and caregivers are increasingly visible as co-authors of peer-reviewed
articles on the experiences, views, and values of patients with rare diseases.
A consistent way of identifying patient and caregiver authors in databases is
needed to better understand their role and impact.

m Use of plain language summaries by healthcare
professionals: an Open Pharma survey

Pippa Hadland - Evidence Generation, Publications and Partnerships,
Oncology Business Unit, AstraZeneca, Cambridge, UK

Sarah Thomas - Ipsen, Wrexham, UK

Géraldine Drevon - GSK, Wavre, Belgium

Sophie Nobes - Oxford PharmaGenesis, Oxford, UK

Slavka Bardnikova - Alfasigma S.p.A., Mechelen, Belgium

Jo Gordon - Oxford PharmaGenesis, Oxford, UK

Tim Koder - Oxford PharmaGenesis, Oxford, UK

Vicky Sanders - Oxford PharmaGenesis, Oxford, UK



Introduction

Plain language summaries (PLS) are easy-to-read summaries of scientific
research articles.! Few articles are published with easy-to-find PLS.2 However,
healthcare professionals (HCPs) and other audiences value PLS,3-5 and
pharmaceutical companies are increasingly writing PLS to accompany
articles.6 Little is known about how HCPs find and use PLS; we developed a
survey to find out.

Methods

An 18-question online survey was sent by email (24 April-17 June 2024) to
5141 individuals who had previously contributed to articles sponsored by
AstraZeneca, Ipsen, or GSK.

Results

Of 188 respondents, three (2%) were excluded for not being HCPs. Most
eligible respondents had >20 years” experience in clinical practice (62%,
115/185); 60% (111/185) did not speak English as their first language. Most
respondents (72%, 133/185) had read/ contributed to at least one PLS. These
respondents found short, text-based (78%, 104/133) and infographic (71%,
94/133) PLS formats most useful; 73% (97/133) would like all Phase 3
articles to include a PLS. However, 5% (7/133) had never read/used the PLS
when an article included one. The 126 respondents (95%, 126/133) who had
read/used PLS used them to: quickly understand an article (76%, 96/126);
keep up to date with topics outside their speciality (33%, 42/126); help
interactions with patients/advocates (32%, 40/126); and/or share with
patients/carers to read alone (32%, 40/126). Most respondents (71%,
89/126) found PLS by chance alongside articles.

Conclusions

PLS help communicate scientific research to time-poor HCPs. Publishing
more PLS and improving how they are found will help broaden the impact
of scientific research.
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E Readability in medical and scientific writing: Current
status and emerging trends from cognitive science
Florencia Garro - Freelance Regulatory Scientific Writer, Writthink Studio

Introduction

Good readability in medical and scientific writing ensures clarity, precision,
and accessibility — three pillars of effective communication.! Yet, it has
steadily declined over the past few decades.2 Most readability metrics rely on
grammatical or surface level features such as sentence and word length.3
Recent research incorporates cognitive theories and Al-based approaches
that better model how the brain processes text.#7 However, these
advancements remain underutilised, with limited diffusion and practical
applications in medical and scientific writing.

@ WWW.emwa.org

Methods

We conducted a narrative review, examining relevant peer-reviewed articles
and tools to evaluate current readability metrics and their limitations. The
analysis also identified emerging trends and novel applications for medical
writing. The review is structured into five sections: a history of readability,
cognitive theories of reading, the state of readability in science, new
approaches to quantify readability, and barriers to effective implementation
in medical and scientific writing.

Results

New readability metrics extend beyond surface-level features, including
insights into cognitive mechanisms such as working memory, comprehension,
and predictive processes. We identified key practical gaps for their adoption,
including: 1. the lack of effective tools integrating these metrics into readability
assessment, and 2. proper training and methodological frameworks for writers.

Conclusions

This review highlights advancements in readability methods that integrate
cognitive factors. These can be developed into user-friendly tools for practical
application, significantly improving clarity, precision, and accessibility —
thereby enhancing and facilitating effective communication in medical and
scientific manuscripts.
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Simultaneous interpretation of live dental webi-
nars: Views of an experienced international team

Diarmuid De Faoite - Align Technology

Richard Baker - Align Technology

Stefan Schalansky - Align Technology

Patrizia Mignani - M&A Consulting

Introduction

The Digital Excellence Series features a 90-minute-long webinar on a variety

Volume 34 Number 2 | Medical Writing June 2025 | 11



of topics of interest to dental practitioners. Each webinar is simultaneously
interpreted from English to French, Italian, German, Spanish, Polish and
Turkish. Feedback is solicited from the presenters and audience at each
webinar. This survey gave a voice to the interpreting team.

Methods

The team comprised 12 people, 2 per translated language who change over
every 20 minutes. The interpreters completed an online survey to explore
how they cope with the demands of these webinars.

Results

Table 1. Demographic information
Category N
Spanish i
Turkish
German
Italian
Polish
French

N NN DNN

Languages interpreted from
English 12

Spanish
French
Italian
German
Catalan
Polish
Turkish

_ a NN N N D

Years of experience in simultaneous interpretation
15+ years 12

15 years or less 0

Background

Interpreter specialised in dentistry/medicine 12
Dentist turned interpreter 0

Interpreting Education / Training (highest level obtained)**

Masters’ degree 7
Bachelors' degree 1
Yes but level not specified 5
None 1
Full time 7
Part time 2
Freelancer 3

*One respondent indicated that they have 2 mother tongues.

** Five respondents have 2 or more linguistic-related degrees.

Conclusions

Simultaneous interpretation of dental webinars can be successfully carried
out by non-dentists who are trained and very experienced in simultaneous
interpretation with an ongoing commitment to learning about topics in
dentistry.
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E Informed consent forms (ICFs): Deploying Al and
lean principles to make them simpler and more
concise

Azuka Iwobi - Staburo GmbH

Tatiana R. Martins - Staburo GmbH

Ulrike Fischer - Staburo GmbH

Kathi Kiinnemann - Staburo GmbH

Seyma Oztiirk - Staburo GmbH

Roelof Maarten Van Dijk - Staburo GmbH

Habib Esmaeili - Staburo GmbH

Introduction
Informed consent is a fundamental right for trial participants. Federal
regulations emphasise that documents should be brief and presented in lay
language. Currently, many ICFs score low in metrics assessing ease of
readability, clarity, and appropriate length. In an age where infographics and
media are increasingly popular, bloated and wordy documents impede
understanding, and an overhaul of current practices is essential.

Using specific strategies, we present a useful approach to making informed
consent fit for purpose.

Methods

Specific strategies to reduce verbiage and simplify writing with lean principles
in mind will be discussed, with examples. The skillful use of infographics and
icons to increase engagement, and the value of leveraging artificial intelligence
(AI) to create impactful and leaner documents will also be highlighted.

Results

We show how tried approaches such as writing short and direct sentences in
active voice will improve readability and length of ICFs. Through skillful
deployment of prompts, we show how AI can be used to create brief and
impactful text, while incorporating mandatory elements.

Drawing on lean principles, we additionally show how focusing on the
key message can help reduce redundancies and eliminate excessive verbiage.
Lastly, we show the effectiveness of infographics and pictures in portraying
otherwise complex ideas.

Conclusions

Simplified ICFs will go a long way in enhancing reader experience and
engagement. Trial participants will be better able to understand the “whys”,
“whats”, and “ifs” of a study and be in a better position to give consent (or
not) in such a transparent setting.

m Enhancing clinical and regulatory documentation
with structured content authoring and Al integration
Mati Kargren - Parexel International Co., Ltd., Taipei, Taiwan

Jonathan Mackinnon - Parexel International S.L., Madrid, Spain

Introduction

The pharmaceutical industry is transitioning from manual, unstructured
document development to a content-based approach using structured
content management (SCM) tools. This shift aims to streamline workflows,
improve consistency, and enhance efficiency in clinical and regulatory
documentation. As the industry explores generative artificial intelligence
(GenAl), structured content authoring (SCA) emerges as a key enabler for
integrating Al-based solutions into regulatory and medical writing processes.



Methods

Parexel Medical Writing Services implemented SCA for various clinical
study documents and periodic safety reports in 2022. Recently, we have
been augmenting SCA with GenAl functionality, allowing pre-configured
Al prompts and user-derived GenAl content incorporation. We have
collated qualitative lessons learned from the implementation of SCA and
GenAl augmentation of our SCM system.

Results

SCA implementation demonstrated decreased document production time,
enhanced first-time quality, and improved content strategy implementation
through metadata-driven standardised content incorporation and
configurable templates. GenAl augmentation further enhanced efficiency
by reducing adoption barriers through programmable prompts, allowing
targeted control of prompt usage, and offering users enhanced flexibility in
content generation and modification.

Conclusions

The integration of SCA with GenAl enhances efficiency, consistency, and
quality in the development of clinical and regulatory documents. This
combination streamlines workflows, improves information summarisation,
and enhances quality control. As these technologies evolve, they promise
to transform traditional content creation processes, potentially accelerating
time-to-market for new products while maintaining compliance with
industry standards, marking a significant advancement in regulatory and
medical writing.

Poster withdrawn

m Update On master clinical study protocol
preparation: Roll out and future considerations
Petra Delgado Romero - Global Medical Writing, Merck Healthcare
KGaA, Darmstadt, Germany

Sabrina Stoehr - Global Medical Writing, Merck Healthcare KGaA,
Darmstadt, Germany

Introduction

We developed a master clinical study protocol (CSP) to evaluate the clinical
activity of a new drug across multiple indications, following the structure
presented at the EMWA 2024 Conference in Valencia, Spain.

Methods

The master protocol included the common trial elements, while disease-
specific aspects were presented as separate sub-study protocols. To enhance
clarity and avoid confusion, we outlined the overall protocol structure at
the beginning of the master protocol. Recognising the complexity of a
master CSP, we briefed internal reviewers and the quality control (QC)
team prior to their evaluations.

Results

As medical writers we prioritised clear, unambiguous language and a
consistent structure, aiming for simplification to facilitate efficient trial
implementation and execution. This approach has been validated by
successful submissions and approvals in multiple countries, with no issues
regarding structure, complexity, or readability raised by regulatory

@ WWW.emwa.org

authorities or ethics committees.

The flexibility of the master CSP enables compliance with country-
specific requirements while maintaining a harmonised global protocol and
allows for adaptations as the study progresses. Careful documentation of
amendments and version relationships will be essential for quality

assurance.

Conclusions

The successful development of this master CSP demonstrates the potential
for innovative trial designs to accelerate drug development and sets a
precedent for our future clinical initiatives. This experience underscores the
importance of strategic planning, regulatory alignment, and cross-functional
collaboration in the effective implementation of complex clinical trials,
ultimately demystifying the process of preparing a master CSP.

m From complexity to clarity:
The power of lean and deductive medical writing

Maria Wendt - Merck Healthcare KGaA, Darmstadt, Germany
Michael Gyulay - EMD Serono Research & Development Institute, Inc.,
Billerica, MA USA

Introduction

Deductive writing and lean writing techniques are essential in the regulatory
environment, where clarity and efficiency significantly impact the review and
approval process. Deductive writing emphasises presenting conclusions
upfront, followed by supporting details, ensuring that critical information is
immediately accessible. Lean writing eliminates redundancies and focuses on
delivering concise content, saving reviewers’ time, and facilitating swift data
extraction. Here we report on the steps taken to implement these writing
styles in our company.

Methods

We collected and evaluated different approaches, tools, and training materials
that were used in our company to see which were most successful and why.
We also examined the impact of these writing techniques on clarity, efficiency,
and stakeholder engagement and identified best practices.

Results

To promote the adoption of deductive writing among stakeholders, it is
essential to emphasise its advantages, such as improved document clarity and
reduced review times, while addressing potential drawbacks like perceived
rigidity and resistance from stakeholders accustomed to more traditional
writing styles. By providing tools such as training sessions and practical
examples, stakeholders can be convinced of the benefits of deductive and lean
writing in regulatory contexts. Consistent training is crucial especially within
high turnover teams.

Conclusions

Implementing deductive and lean writing techniques is pivotal in optimizing
the regulatory review process. By prioritizing clarity and brevity, these
methods enable reviewers to locate critical data efficiently, reducing overall
review timelines and enhancing decision-making. However, implementing
these techniques requires a combination of structured training, practical tools,
and active stakeholder engagement.
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m The 7Ps and the 7Cs of Medical Writing

Asha Liju - Parexel International Ltd.
Kavita Muchandi - Parexel International Ltd.

Introduction

Medical Writing encompasses two crucial components: the “writing” aspect
and the “project management” aspect (Figure 1). Both are equally important
and require deliberate effort to master. By honing skills in both areas, one can
advance from being a good medical writer to an excellent one.

Project

: Management

Medical
Writing

Document
Writing

Figure 1. Components of Medical Writing

Methods

To address the need for comprehensive training for interns and new writers,
we conducted a brainstorming session to identify critical aspects of medical
writing that are essential for project success. This collaborative effort led to
the development of training material focused on Project Management and
Good Medical Writing Practices — what we termed as “The 7Ps and the 7Cs
of Medical Writing.”

Results

The 7Ps and the 7Cs of Medical Writing are depicted in Figure 2 and Figure
3. These will be discussed in detail during the session with real-life examples.

Plan

Persistent Prepare

/Ps

Propose

Prompt Prioritize

Proactive

Figure 2. The 7Ps of Medical Writing
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Figure 3. The 7Cs of Medical Writing

Conclusions

Progressing from a good writer to an excellent writer requires dedication and
continuous effort. Continuous learning is a fundamental aspect of a writer’s
journey — we learn and grow every day. Embedding the principles of the 7Ps
and the 7Cs has helped writers enhance their skills, produce higher quality
work, and contribute more effectively to the field of medical writing. We hope
that these insights will support new medical writers as they embark on their
career journey, as well as provide valuable enhancements for experienced

writers in the industry.

m Building a supportive framework for effective
onboarding and integration of medical writers
in a remote/office hybrid team environment

Inge Leysen - SGS Health Science, Mechelen, Belgium

Julie Tobback - SGS Health Science, Mechelen, Belgium

Introduction

Despite a solid onboarding procedure, our first online onboarding was not a
success story, partly because we failed to adjust to the then new online
environment. We also experienced obstacles to the peer experience sharing
that our medical writing (MW) team has always relied on to increase quality
of deliverables, which continued in the current hybrid working environment.

Methods

What we implemented:

® Intense training with daily (face-to-face) contact during first 2 weeks
Designated contacts for questions

Mentoring by dedicated experienced MW

Twice weekly prebooked slots for questions (MW group until 1 or 2 years
experience)

4-weekly check-ins for all team members with ongoing feedback
Monthly team meetings

4-monthly experience sharing workshops for entire team

Generally encouraging team spirit, asking questions, and sharing

experience



Results

Intense training with lower threshold for asking and receiving support led to
smoother onboarding and rapid learning. Client feedback regarding quality
generally does not differ between newly onboarded MWs and the rest of the
team. A major contributing factor to the success of this system is the lowering
of threshold for asking and receiving support, achieved by the mix of
individual contacts and prebooked (partial) team meetings.

Conclusions

Medical writing requires a unique set of competencies that need to be
developed in situ. The flexibility inherent in a CRO setting demands long-
term ongoing training. The supportive framework we implemented allows us
to leverage individually acquired experience to serve the entire team in our
current remote/office hybrid environment.

m Role of a disclosure manager - much more than
study registration and results disclosure

Azuka Iwobi - Staburo GmbH, Munich, Germany

Edith Kiipper - Staburo GmbH, Munich, Germany

Roelof Maarten Van Dijk - Staburo GmbH, Munich, Germany

Enrica Zanuttigh - Staburo GmbH, Munich, Germany

Habib Esmaeili - Staburo GmbH, Munich, Germany

Introduction

The clinical transparency landscape is an ever evolving one, with revised
regulations and requirements changing the way we publicly disclose study
information. At the heart of these processes are disclosure managers or data
transparency specialists. They bridge the gap between the complex regulatory
clinical research environment and the public. But how exactly do they do this
and how does their expertise complement the work we do as medical writers?

Methods

Disclosure managers are involved in a study throughout its entire lifecycle —
from protocol draft to sharing of individual patient data. Along the way, they
interact with many stakeholders, including medical writers, trial leads,
statisticians, programmers, regulatory affairs specialists, pharmacologists, and
patent attorneys.

This poster aims to explore the typical day of a disclosure manager.
We show with examples how a disclosure manager liaises with the medical
writer and others to ensure that trial protocols and reports, before finalisation,
are ready for disclosure on public registries, and that structured data are
properly disclosed.

Results

We present results of how the disclosure manager’s valuable input throughout
a study’s lifecycle results in fit-for-purpose disclosure data. We show specific
examples of how they ensure that disclosed endpoints match study objectives,
study synopses meet regulatory requirements, and adverse event reporting
among others is properly implemented. Through their input at the draft stages
of study documents, multiple revisions and review rounds are prevented.

Conclusions

We highlight how strong interdisciplinary communication between
transparency specialists and medical writers and other stakeholders is
imperative for successful disclosure activities.
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m Patient expert review of data privacy graphic in
informed consent

Karen Hinkle - Boehringer Ingelheim

Kristi Malone - Boehringer Ingelheim

Sebastian Florescu - Boehringer Ingelheim

Introduction

Data privacy is a crucial yet complex concept to convey to potential clinical
trial participants in informed consent forms. To enhance participant
understanding of trial data privacy, we developed a straightforward data
privacy graphic. A recent review by patient experts led to significant
improvements in the graphic, aligning with our goal of maximising patient
comprehension in the informed consent process.

Methods

We gathered feedback on the data privacy graphic from 30 international
patient experts. This feedback was collected through a pre-meeting survey
and a face-to-face meeting. Quantitative and qualitative feedback were
summarised and used to inform updates to the privacy graphic. The
consultants provided insights on various components, including clarity of the
information presented, effectiveness of the visual elements, and overall layout

of the graphic.

Results

Based on the patient expert feedback, we implemented several improvements
to the graphic. These included enhancements to the layout, text, and imagery
to make the information more accessible and easier to understand. The
revised graphic was then re-tested with patient experts to ensure that the
changes led to better comprehension. The feedback from this second round
of testing indicated that the improvements were successful in making the

graphic more accessible.

Conclusions

The results of this ongoing study will be shared with meeting participants.
Overall, the study underscores the importance of incorporating patient
feedback in informed consent forms to improve the understanding of trial
participants. This approach supports best practices in patient-centred
communication and highlights the value of engaging patients in the
development of clinical trial materials.
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EMWA News

Ambassador Programme

The EMWA Ambassador Programme is continuing its efforts to reach out to new
audiences to promote medical writing and EMWA and has supported the

following events:

On February 14, Andrea Rossi and
Johanna Chester gave a presentation
about careers in medical writing and
the benefits of joining EMWA to
participants in a Masters of Regulatory
Activities course at the University of
Sienna. Andrea and Johanna also
discussed EMWA’s Professional
Development Programme, mentoring,
and the Geoff Hall Scholarship for
202S.

On February 19, Philip Burridge
of Morula Health, in cooperation with
the EMWA Ambassador Programme,
gave a presentation at the University
of Surrey at a seminar series aimed at
PhD students and postdocs from the
biosciences. Phillip promoted EMWA
as a resource to learn more about
medical writing in the pharmaceutical
industry.

On February 25, Katrin Zaragoza
Daorr gave a presentation at the

Did you

Check out the back issues of EMWA's journal Medical Writing

know?

University of Barcelona for the
master’s students in molecular
biotechnology. The roundtable was
part of a course on “Legal issues,
Research & Development
management, start-up creation, and
entrepreneurship in biotechnology
and biomedicine.” Katrin shared
copies of Medical Writing, EMWA
flyers, QR codes to the Getting Into
Medical Writing Career Guide, and the
journal issue dedicated to Careers in
Medical Writing that is posted on the
EMWA website.

If you are an experienced medical
writer and EMWA volunteer and are
interested in becoming an EMWA
Ambassador or if you know of any
upcoming career events in your
locality, please contact the EMWA
Head Office (info@emwa.org) or Abe
Shevack (aspscientist@gmail.com).

Medical \Writing
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SOFT SKILLS

FOR MEDICAL WRITERS

SECTION EDITOR

Somsuvro Basu
basu.somsuvro@gmail.com

doi: 10.56012/frnz8066

EMWA volunteers

EMWA volunteers help to further the development
of your association.

You can get involved in a very limited way or become
part of a larger project. The choice is yours, and
everyone shares in the benefits.
Help promote the role of medical writers and
strengthen our association.
Help to raise the standards of your field.
Increase your visibility and communication
opportunities with other medical writing
members.
Add some prestige to your CV while participating
in exciting activities.
Improve your knowledge of medical writing and

related topics.

If you are a member of EMWA and eager to support
ongoing initiatives, please check the following page:
https://www.emwa.org/about-us/emwa-volunteers/
Alternatively, contact the Public Relations officer
(pr@emwa.org) to discuss other opportunities
available.

Existing EMWA members can receive a 10% discount off their next year’s
subscription for referring a new member to EMWA. For more information,
please contact Head Office at info@emwa.org

Medical \Writing Medical \Writing
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EMWA Special Interest Groups

EMWA membership allows you to
participate in any Special Interest Group
(SIG) Meet and Share, even if you are not
an active member of that SIG.

These events are announced in the EMWA
newsletter and in a separate mailing closer
to the event date. The Meet and Share
sessions are great opportunities to learn
more about a particular topic in an
informal setting. Some sessions may be
recorded, but many are not.

SIG members, on the other hand,
participate in all SIG meetings (as their
availability permits) and/or are more
involved in the SIG activities, requiring an
active role in providing more in-depth
knowledge about what is going on in the
SIG area.

If you are interested in knowing more
about the SIGs, please read this:
https://emwa.org/communities-
engagement/find-communities/special-
interest-groups-working-groups/

EMWA Professional Development Committee Webinar

CREFERENCE

CORE Reference

The CORE Reference Project is moving.

It is moving away from email and onto
LinkedIn to streamline our distribution
of educational materials, including the
monthly News Summaries:
https://www.linkedin.com/company/th
e-core-reference-project/

News Summaries and useful information
up to the end of 2024 are archived at:
https://www.core-reference.org/news-

summaries/

EMWA webinars help members to develop skills and keep up to date with new or rapidly developing areas.

Most of our webinars are live, online
seminars with the opportunity for
participant interaction.

Medical Writing

rtificial Intelligence.
and Machine Learning

ioe

Medical Writing

Medical \Writing

Open ScienceandOpenPharma

Medical \Writing

Webinar access is reserved for EMWA
members only and requires registration.
For the planned or past webinars, please

4}

Medical \Writing

refer to this page:
https://emwa.org/education/emwa-
webinars-programme/

Medical \Writin
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Abstract

As the European Medicines Agency (EMA)
marks its 30th anniversary with a series of
events at its offices in Amsterdam, one area in
the spotlight is EMA’s communication with
the public. The Agency has made significant
strides in this area over the past three decades,
and it faces new challenges today. There are
also exciting opportunities brought about by
changes to the pharmaceutical and techno-
logical landscape.

18 | June 2025 Medical Writing | Volume 34 Number 2

s the European Medicines Agency (EMA)

marks its 30th anniversary this year with a
series of events at its offices in Amsterdam, one
area in the spotlight is EMA’s communication
with patients and the public.

It is an area in which EMA’s practices have
evolved considerably over the past 30 years and
one which, given ongoing societal and tech-
nological trends, could be on the cusp of an even
greater transformation.

From its creation in the 1990s, the decade
during which the internet became com-
mercialised and available to everyday people, the
Agency has had to contend with the challenges
and opportunities of transparency from the start.

Photo: Freepik



The European public assessment
report

Early on, EMA introduced the concept of the
European public assessment report (EPAR).
A world first, the EPAR generated significant
disquiet at the time, with some industry insiders
certain that it would sound the death knell for the
pharmaceutical industry in Europe. Up to that
point, the ins and outs of a marketing
authorisation application were considered secret
and the careful weighing of the evidence by
regulators something that should be beyond the
gaze of the wider public. Absurdly, some even
considered the summary of product characteri-
stics (SmPC), which contains valuable informa-
tion for healthcare professionals,
to be proprietary information not
for publication on a regulator’s
website.

Today, the EPAR is a standard
transparency tool underpinned by
EU legislation. Each centrally
authorised medicine has an assess-
ment report, detailing the Agency’s
evaluation of the medicine, acco-
mpanied by a short summary in
lay language, the SmPC and package leaflet as
well as other authorisation details, all published
as part of an EPAR.

To meet the goal of reaching the lay public,
EMA hired professional medical writers who
produce “medicine overviews” - previously
called EPAR summaries — which are available in
all official EU languages and serve as landing
pages for each medicine on EMA’s website.

EMA took the EPAR concept further with the
publication of assessment reports, which include
plain-language question-and-answer summaries,
for medicines that were refused authorisation or
for which companies decided to withdraw their
applications.

This was a sea change in how the Agency saw
its role in connecting with the public. If a patient
had the right to know why a medicine was
authorised, they should also have the right to
know why a medicine might have been denied to
them. Sometimes a medicine might miss out on
an authorisation because of less-than-robust
efficacy or safety data. Sometimes it could be
because the company had failed to address some
uncertainties or because they encountered good
manufacturing practice (GMP) problems and
could therefore not guarantee the quality of
the medicine. Today, the Agency releases
information of this kind routinely, but it had to

@ WWW.emwa.org

European public
assessment
reports were a sea
change in how the
Agency saw its
role in connecting

with the public.
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overcome stiff resistance from an industry not
used to having information on failed applications
freely available to the public.!

The principle behind the EPAR has been
extended to other major procedures
at EMA, such as EU-wide safety,
harmonisation, and arbitration
procedures (also known as referrals).
For each of these, the Agency
publishes an assessment report
detailing the basis for the opinion of
its committees (the Committee for
Medicinal Products Human Use
[CHMP] or Pharmacovigilance Risk
Assessment Committee [PRAC]),
preceded by a lay
language document or news item
for the public.

The concept of the EPAR has
now grown beyond the European
Union to become a global
standard. Many types of public
assessment reports (PARs) are
published today by different
regulators across the world. And a
PAR, with or without a lay
summary, for approved and rejected applications
is now a requirement of the WHO’s bench-

marking tool for national regulatory systems.?

Current communication
challenges

But publishing information is just
the start of the challenge. As the
Agency, along with other regu-
lators around the world, has
increased its output, including
information targeted at the public,

The concept of
the European
public assessment
report has now
grown beyond the
European Union
to become a

global standard.

While the
proliferation of
sources of
information can
be of great value,

fears for the future.

And just as the internet brought challenges
and opportunities for transparency about
medicines regulation in the 1990s, so also, and
perhaps to a greater degree, will
artificial intelligence (AI) come
with its own unique challenges
and opportunities. Sources of
information — both credible and
not — are already increasing as
more people use Al to generate
and search for information. In
this new setting, Al could be
used to help guide people
through the vast amount of
information that regulatory
authorities provide.

In some ways it feels just like the 1990s again
with a new technology coming into widespread
use, except that the stakes seem higher. We
operate in a society with higher expectations and
more distrust of authorities than 30 years ago.
And while it is easier to find reliable information
about medicines, it is also easier to come across
information that is unreliable, misleading, or
intentionally false, and harder than ever to tell
them apart.

EMA prioritises communication

with the public

Difliculties in telling reliable
information from false
information is why the latest
strategy of EU regulators prioriti-
ses communication with the
public and the use of technologies
such as AL3 EMA is also looking
for ways to improve the readability

so have other sources. The rise of it also brings the of the materials it publishes and to

social media platforms has risks of ensure that they are easily

changed how public information . . accessible to the public. A prime
misunderstanding

gets shared and received.
While the proliferation of

as well as mis- and

example of work on accessibility is
the electronic product informa-

sources of information can be of disinformation) tion (ePI) initiative, which aims to
great value, it also brings the risks which can make the production information
of misunderstanding as well as . . (including SmPC and package
mis- and disinformation, which negatlvely impact leaflet) more accessible and
can negatively impact people’s PEOPIQ’S health searchable in all EU languages. A

health and their trust in the
regulatory system. The challenge is
particularly acute in times of crisis,
such as during pandemics when
heightened interest in the
regulation of medicines comes face-to-face with
direct concerns about government policies and

and their trust in
the regulatory
system.

recent ePI pilot programme has
paved the way for implementation
in routine regulatory processes.
EMAs strategy for the coming
years goes beyond communica-
tion and focuses too on engaging effectively with
stakeholders, building on the work already done
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with them throughout the medicines lifecycle.*
EMA intends to continue increasing the
participation of patients and consumers in a
variety of pre- and post-authorisation activities,
even as more patient involvement is expected
following the proposed revision to the EU
pharmaceutical legislation.5

Industry also has a critical role to play.
Medical writers working in the private sector
produce many of the documents that patients
will eventually read, including lay summaries for
clinical trials.

Final remark

If we want to avoid mis- and disinformation and
anti-science narratives taking over, work with all
stakeholders will remain crucial. It is important
that the European public is not only adequately
informed about the medicines they use but can
also be confident in the regulatory system that
authorises them.

While it is easier to find reliable
information about medicines, it is
also easier to come across
information that is unreliable,
misleading, or intentionally false
and harder than ever to tell them
apart.
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ePl: What it is, where it began,
and how it is beginning to evolve
roduct information” is the information
E about the eflicacy, safety, and appropriate
use of a drug that is approved by medicines
regulators for distribution to healthcare
professionals, patients, and the public. The term
encompasses the product label, the packaging
leaflet, and a more in-depth technical document
that summarises the data underpinning the
product approval and its approved use.! The
packaging leaflet is the patient-facing information
included within the medicine box that provides
instructions for use and information about
possible side effects. The more technical
document is referred to as the “prescribing
information” in the USA and as the “summary of
product characteristics” in Europe. Product
information has huge potential to support patient

@ Www.emwa.org

Abstract

In an age of increasing digitisation, pharma-
ceutical product information is evolving. This
transformation reflects growing recognition
among regulators of the value of patient
engagement and widespread societal calls for
increased transparency of and access to
medical information. We consider the future
of pharmaceutical product information,
reimagining the electronic product informa-
tion (ePI) as an interoperable and informative
platform that links core product information
to a range of supporting medical information
resources. We consider the benefits that this
evolution can afford different stakeholder
groups in terms of increased transparency,
enriched information provision, and tailored
information solutions, as well as the potential
challenges that will need to be addressed.
We also discuss the critical role that medical
writers can play in informing and shaping the
future of ePI for the benefit of all.

mentary drivers and enablers of change,
including environmental initiatives to reduce
packaging,* the progressive shift towards
digitisation of information, increased emphasis
on patient—physician shared decision-making
practices, and calls for increased transparency in
healthcare information (Figure 1). Together,
these social and regulatory factors have
converged to create a unique opportunity to
reimagine product information as an accessible
and transparent electronic resource tailored to a
range of stakeholder needs.

As part of an ongoing movement towards
digital transformation, the package leaflet is
already available in some regions in an online
PDF format, as a complement to the traditional
paper-based form.5 The content of the PDF
mirrors the paper-based product information,*
but it has the advantage of being searchable and
shareable, and it can also be easily enlarged to aid
legibility. The next step is to transition towards
true electronic product information (ePI) — an
interoperable and informative platform linking
core product information to a range of
supporting medical information resources,
including links to additional patient information

care and inform clinical decision-making, resources.

particularly if it evolves in Traditionally, discussions
response to user needs to embody about  product information
principles of trust and trans- Traditionaﬂ}’; evolving from paper-based to

parency.2 discussions about digital formats have been ap-
froduct 1nformat10;11 is already pro duct prc;ached frorlr)l ;an env1ronmenta§
evolving. It was originally a paper- . . and sustainability perspective.
& & information

based document designed by
regulators primarily for expert

evolving from

These considerations should be
expanded to reflect the potential

audiences, but regulators are paper-based to that ePI offers for improved
already recognising the potential digital formats transparency of medical informa-
value in making the information have b tion, the associated health equity
more user-friendly so that it can ave been benefits, and the potential for
meet the needs of a range of aPProaChed from companies to roll out new medi-

different stakeholders, including
patients.? These changing attitudes
to product information have been
accompanied by several comple-

an environmental
and sustainability
perspective.

cines more quickly with real-time
updates to safety information to
reflect post-authorisation studies,
should a paper leaflet not be
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required. Realising ePI as a layered content
platform would allow all stakeholders (including
healthcare professionals, patients, carers, and
policymakers), to access information relevant to
and appropriate for their own specific needs; in
the case of patients, potentially supporting them
with medication compliance and to engage in
more informed, shared decision-making.
Recent revisions to traditional regulatory
positions on product information reflect growing
recognition of the importance of engaging
patients as partners in healthcare decision-
making.” The official US Food and Drug
Administration (FDA) position (1938) stated
that product information should be for expert
audiences and not necessarily understandable by
the lay person.8 A FDA consultation published in
2023 highlighted evolving regulatory attitudes to
product information, driven by increased
recognition that providing transparent, patient-
friendly, written information about prescription
drugs can improve health outcomes.? In addition,
in 2020, the European Medicines Agency
(EMA) published key principles to guide the
development and use of ePI, with a focus on
improving accessibility, searchability, and
multilingual capabilities.? The EMA’s adoption of
the HL7 Fast Healthcare Interoperability
Resources standard and participation in a one-
year ePI pilot project in Denmark, the Nether-
lands, Spain, and Sweden between July 2023 to
August 2024 have further advanced digital
interoperability within healthcare systems.10 In

Data digitisation

—»9®
/\9

User centricity and

Transparency
and access

digital enablement

addition, technical requirements for structuring
product information from Japan and the USA
have laid the foundations for ePI in these
regions.!l12 The increasing digitisation, stan-
dardisation, and interoperability of medical
information creates an environment ripe for
collaborative approaches to reimagining ePI for

the benefit of all.

Changing regulatory

perspectives

Shared decision-
making

Figure 1. Key factors driving the evolution of product information
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ePl can optimise access to product
information that meets the needs of
all stakeholders

By harnessing the opportunities presented by

digitisation of information, ePI platforms could
provide an opportunity to tailor information for
all stakeholders, ensuring everyone has access to
reliable, transparent, verified, compliant, and
appropriate product information relevant to their
needs.

There is already a wealth of high-quality
medical information available online or in a
digital format, and ePI offers an opportunity to
link these materials together to increase
discoverability and transparency. Including live
links in ePI has the potential to increase access to
the highest-quality, peer-reviewed evidence and
aggregate key medical information at a single,
centralised location. This could also increase the
discoverability of assets that might otherwise be
overlooked in supplementary materials, such as
plain language summaries of publications,
infographics, and guidance for non-healthcare
professionals on how to interpret clinical trial
data. Indeed, ePI could become a tool to improve
health literacy and to enhance accountability,
transparency, and trust in medical research.
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Table 1. Considerations, opportunities, and challenges/risks associated with ePl

Consideration

Cultures/languages

User attitudes and

behaviours

Health literacy

Usability

Learning modes

Opportunity to:

Adapt materials to align with different cultural practices and languages in order to maximise impact across a wide
range of audiences

Address different users’ attitudes and behaviours to healthcare information in order to increase engagement
Develop and link to a broad range of materials suitable for differing levels of health literacy and information needs
among users (e.g., plain language summaries for patients and non-specialist healthcare professionals; linked

clinical trial information for healthcare professionals and researchers)

Consider features such as font size controls, and using a narrator to read text aloud in order to increase access for
users with vision and/or reading challenges

Develop and clearly signpost materials appropriate for different learning styles (e.g., formats tailored to auditory,
visual, and reading/writing learners)

Digital equity

Offer digital formats as an addition to paper-based ePl materials to support a transition from paper-to-digital

formats, recognising differing levels of digital access and comfort across potential user groups

Empowering caregivers

access to medicines information

Trust

Enable caregivers (local or remote) to provide informed support for relatives/friends by allowing them digital

Counteract medical misinformation by linking to high-quality, evidence-based materials (e.g., peer-reviewed and

regulatory-approved information), ideally aggregated through effective use of metadata

Abbreviations: eP], electronic product information

Examples of the ways in which ePI could

potentially benefit different stakeholders include:

® Improving patient care by directly linking ePI
to healthcare applications that support
patients in self-management

® Offering patients and carers links to
additional information about possible drug—
drug interactions and contraindications for
newly and currently prescribed medications
with real-time updates to safety information,
as required, to reflect emerging data from
post-authorisation studies

® Allowing a carer who may be in a different city
to the family member they are caring for to
access information on appropriate dosing to
help “guide their relative at a distance”

® Enabling patients to access a translation (or
more easily understood version) of the product
information for their newly prescribed
medication that is specific to their indication

® Supporting visually impaired patients owing
to the adaptability of font size and compati-
bility with software that reads text aloud

@ WWW.emwa.org

® Countering misinformation about prescribed
medicines through enhanced transparency —
linking users with reliable source information
(e.g,, ClinicalTrial.gov records, plain language
summaries [including clinical trial lay
summaries], and peer-reviewed journal
publications of the study results).

By initiating conversations around digitally
optimised ePI early in the development of a
medicine, a wide range of linkable resources could
be efficiently developed in anticipation of drug
approval, including materials that supplement the
required paper-based product information leaflet
and address additional stakeholder needs.
Thinking digitally from the outset allows materials
to be prepared throughout the development and
lifecycle of a drug with the potential for ePI
curation in mind. The report from the afore-
mentioned European ePI pilot included recom-
mendations for supplementary guidance and
business process updates to support integration of
ePI alongside existing practices.!?

In summary, a standardised ePI template to
address the considerations outlined in Table 1 has
the potential to reduce health inequity, improve
understanding, increase transparency, promote
global engagement for all stakeholders, and help
to support informed shared decision-making. As
with all innovations, however, an evolution to ePI
would need to be handled with consideration to
optimise the potential benefits while minimising
possible unwanted implications, such as
exacerbation of existing inequalities in digital and
health literacy.

Barriers to realising the positive potential of ePI
may need to be overcome

It is important to recognise that digital literacy and
digital access vary between different demographic
and sociodemographic subgroups, and between
different regional and national locations. Until
substantial improvements are made towards
global digital equity, it is important for regulators,
healthcare professionals, and medical writers to
be mindful of ensuring that printed paper copies
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of all components of product information remain
available to those who might otherwise be at risk
of digital exclusion.6!3

The potential drawbacks of digitising product
information should also be considered from the
perspective of healthcare professionals and
pharmacists who may fear that ePI could increase
the time and cost burden associated with
providing accessible and up-to-date information
to patients and caregivers. Furthermore, despite
the focus on the environmental benefits of eP],
the digital storage requirements for ePI combined
with the necessary retention of the paper format
do not necessarily make ePI a carbon-free
alternative to paper-based product information.6

Key considerations and opportunities for ePI,
as well as associated challenges and risks, are
detailed in Table 1.

Considerations for the future of ePl
ePI has the potential to address challenges
associated with understanding product infor-
mation, to offer patients, healthcare providers,
and other stakeholders options and variety in the
format and scope of the information available
about a product. Ultimately, by linking to
additional medical information sources, ePI could
support patients to improve self-management and
informed, shared decision-making. Currently,
extensive work is ongoing to increase the
availability of online patient information in multi-
media formats, and the opportunity to integrate
this with ePI should be explored in the future.!

The future success of a transition to ePI is part
of a broader societal move towards digitisation.
This will require medical writers and healthcare
communications professionals to continue to
build a solid foundation of high-quality, acc-
essible, and discoverable medical information
that is suitable for everyone. The continued
evolution of the ePI landscape will also be
contingent on the pharmaceutical industry,
regulators, healthcare professionals, and medical
writers working together to allocate resources to
the development of ePI platforms and build
multi-stakeholder partnerships to share best
practices and communicate the value of ePI for
all. This should be accompanied by raising
awareness of the importance of providing
appropriate, tailored information about ePI to all
stakeholders.

Meanwhile, medical writers have a key role in
developing the information infrastructure to help
optimise ePI (see Figure 2) by:

Discoverability of
information
Encourage robust use of metadata
and tagging for biomedical
publications and related materials

Shape best practice
Contribute to, and implement,
guidelines governing ePl
quality and consistency;
seek opportunities to avoid
exacerbating digital, access,
and health literacy
inequalities

Medical Writers

Diversity
Contribute to the
development of high-quality
medical information
tailored to different
stakeholder needs and
communication formats

Access to information
Encourage open access
publication of materials to
support access to linked
materials (e.g., plain
language summaries)

Figure 2. Medical writers have a key role to play in the evolution of ePI

Abbreviations: ePl, electronic product information.

® Dublishing with open access to support
transparency and trust

® Using metadata and tagging to support
discoverability and content linkage

® Developing accessible summaries, such as plain
language summaries, infographics, animations,
and other multimedia-based resources to
support the needs of stakeholders with differ-
entlevels of health literacy and learning modes

® Conveying complex medical information in a
more human-centred way

® Developing peer-reviewed articles cognisant
of the fact that the data and interpretation they
contain, and extenders they carry (e.g,
accessible summaries, podcasts, videos),
might one day (subject to future regulatory
agreement) be linked through the ePI to aid
user comprehension

® Creating guidelines for the development of
ePI to support quality and consistency

® Ensuring that ePI ameliorates rather than
exacerbates existing challenges and inequities
in access to health information
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® Leveraging existing tools, including consid-
ered use of artificial intelligence capabilities,
to help adapt, translate, and aggregate medical
content

® Proposing viable and streamlined processes
for linking ePI to relevant sources

Medical writers have a key role to play in the flow
of information from research studies to
healthcare professionals, patients, and other
stakeholders. They can therefore make valuable
contributions to inform and shape the evolution
of the ePI landscape and the medical materials
that could help to realise the potential of ePI, and
can raise awareness of the potential benefits of
ePI for everyone.
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Abstract

Effective communication with patients is
paramount in the medical field, particularly in
the medical device sector, where the
complexity of information can create barriers
to understanding. The Summary of Safety and
Clinical Performance (SSCP) has been
introduced under the European Medical
Device Regulation (MDR 2017/745) as a
new document to bridge this gap, ensuring
transparency and accessibility for patients and
healthcare professionals. This article explores
the best practices for writing the SSCP in
plain language, including strategies to ensure
clarity, accuracy, and engagement. It also
highlights the current limitations of the SSCP.

T he European Medical Device Regulation
(MDR 2017/745) sets higher require-
ments for manufacturers to ensure the safety and
performance of medical devices than the
previous Medical Devices Directive (MDD). An
additional goal of the MDR is to improve
transparency to the public, including healthcare
professionals (HCPs) and patients. This is
reflected in Recital 43 of the regulation:!

“(43) Transparency and adequate access to
information, appropriately presented for the
intended user, are essential in the public interest,
to protect public health, to empower patients and
healthcare professionals and to enable them to

make informed decisions, to provide a sound
basis for regulatory decision-making and to build
confidence in the regulatory system.”

The Summary of Safety and Clinical Per-

formance (SSCP) was introduced under the
European Medical Device Regulation (MDR
2017/745) to provide a clear and concise
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summary of a medical device’s safety and
performance. It is required for class III and
implantable devices. Writing the SSCP in plain
language is not just a regulatory requirement but
a step toward better access for patients to relevant
performance and safety data about medical
devices.




The SSCP:
® Can be seen as a summary of the Clinical
Evaluation Report.
® Will be made available to the public.
® Always includes a section for HCPs.
Should include a section for patients for the
following devices:
® Implantable devices with an implant card
for patients; and
Class III devices directly used by patients.
May include a section for patients for any
other device where patient information
could be relevant. In general, manu-
facturers are expected to provide a
rationale when they don’t draft a section
for patients.

Friedrich | Writing in plain language for the Summary of Safety and Clinical Preformance

Challenges when writing the SSCP for
patients
The SSCP is often intended for a

or any prior knowledge of medical terminology
or clinical research.” This makes it difficult to

present results adequately.

dual audience: HCPs and patients. Testing the In Table 1,34 I elaborate on

While writing for HCPs may . the challenges presented by the

come more naturally to medical readablhty of the different sections of SSCP when
SSCP with

writers, writing the SSCP section

for patients presents some
challenges. Since the content of
the SSCP

entirely from the technical docu-

should be sourced

the document

mentation, the main difficulty for
medical writers lies in balancing a
sufficient level of detail with

readability (discussed further in

next sections). Also, according to MDCG 2019-
19,2 “it should not be assumed that the patient
has any formal education in a medical discipline

laypersons is

meets patient
needs.

Photo: Freepik

written for the patient audience
and how to address them.

essential to ensure

Principles of plain
language writing

Principles of plain language
writing are often in line with
principles of clear writing in
general. Therefore, they are helpful
not only for writing the patient section of the
SSCP but also for any other document. Using the
active voice, writing shorter sentences, and
limiting abbreviations can improve every text,
independent of the audience.5 The most relevant
and useful principles of plain language writing are
summarised in Table 2.

Keeping literacy levels in mind is one of the
most challenging parts of writing the SSCP. The
Programme for the International Assessment of
Adult Competencies (PIAAC) regularly assesses
the literacy skills of people aged 16 to 65 among
the Organization for Economic Co-operation
and Development (OECD) countries on a scale
from Level 1 (lowest level) to Level S (highest
level). According to their latest survey, only 12%
of participants rated Level 4 to S, the highest
proficiency level, can comprehend and evaluate
long texts or grasp complex or hidden meanings.6
This also means that most readers of the SSCP
likely have a lower proficiency level. As medical
writers, we are used to reading and digesting
complex information in our daily routine and
hence may be unable to fully grasp the needs of
general audiences. Therefore, it is essential to test
the readability of the SSCP.

Testing the readability of the SSCP
According to MDCG 2019-9 Rev.1, “(...) the
readability of the part of the SSCP intended for
patients is assessed for example by a test given to
lay persons.”2 Other methods, such as software,
can also be used to evaluate the readability of the
SSCP. Most software solutions, such as Readable
or Microsoft Word, use the Flesch Reading Ease
and Flesch-Kincaid Grade Level tests. Both tests
are briefly described in Table 3.

Considering the limitations of these scores,
readability tests with a group of laypersons may
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Table 1. SSCP sections for patients

Main sections
according to SSCP

template MDCG
2019-9 Rev.1
1. Identification °
of the device L
and the °
manufacturer L
2. Intended use L
of the device
°
3. Device L
description
°
°
°
4. Risks and °
warnings
°
5. Summary of °
the clinical
evaluation,
including post- °

market clinical
follow-up

Subsections according to SSCP
template MDCG 2019-9 Rev.

Device trade name
Manufacturer; name and address
Basic UDI-DI

Year when the device was first
CE-marked

Intended purpose

Indications and intended patient
groups

Contraindications

Device description and
material/substances in contact
with patient tissues

Information about medicinal
substances in the device, if any
Description of how the device is
achieving its intended mode of
action

Description of accessories, if any

How potential risks have been
controlled or managed
Remaining risks and undesirable
effects

Warnings and precautions
Summary of any field safety
corrective action, including field
safety notice, if applicable

Clinical background of the device
The clinical evidence for the
CE-marking

Safety
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Potential challenges and tips to address them

This section is straightforward and can be copied from the section for healthcare
professionals.

Many manufacturers simply copy this information from the Instructions for Use.
However, the intended purpose of the device and related information must also be
provided in plain language. This requires an explanation of all medical terms.
Consider including a glossary to explain all terms and abbreviations in sufficient
detail, especially for complex medical devices and conditions.

Most device descriptions are written with healthcare professionals and Notified
Bodies in mind. For the SSCP, think about the most relevant information for the
patient and adapt the device description accordingly.

For example, it makes sense to precisely describe all relevant accessories to insert
a hip implant for the surgeon, whereas such details are likely overwhelming for the
patient. However, patients are probably more interested in the general procedure
of a hip implant surgery, and it makes sense to clearly describe how the device
achieves its mode of action, including pictures when available.

This section describes the manufacturer’s risk management and post-market
surveillance system in plain language. Patients should be informed about how the
manufacturer identifies, controls, and manages risks.

Moreover, all risks provided in the Instructions for Use must be described here in
plain language. For many risks, this requires an explanation in one or two sentences
rather than replacing a single word. Glossaries for plain language are of great help
here, such as the Plain Language Dictionary of the Michigan Library? or the Plain
Language Thesaurus for Health Communications*“ provided by the CDC.

Warnings and precautions can be restricted to information relevant to the patient.
For example, it is not necessary to describe warnings or precautions related to the
assembly of a hip implant in plain language.

Regarding field safety corrective actions, the patient should be informed about the
underlying reason and how the manufacturer addressed the issue.

As the heading implies, this section is nothing less than a lay summary of the
Clinical Evaluation Report, including performance and safety data from clinical
investigations, registries, scientific publications, and any other sources. Similar to
the section for healthcare professionals, it makes sense to provide these dataina
tabular format. The most relevant performance and safety parameters should be
compared with the state-of-the-art. This allows the patient to understand how the
device performs when compared to the standard of care.



Main sections
according to SSCP
template MDCG
2019-9 Rev.1

6. General
description of
therapeutic

alternatives

alternatives

7. Suggested
training for
users

Subsections according to SSCP
template MDCG 2019-9 Rev.

® General description of therapeutic

® Suggested training for users
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Potential challenges and tips to address them

Patients should be informed that they should consult their healthcare professional

about alternative diagnostics or treatments. It is important to communicate to the

patient that the SSCP is not supposed to provide treatment recommendations.

Hence, this section should briefly describe the most relevant alternatives, including

their benefits and disadvantages. This can also be done in a tabular format.

professionals.

This section is straightforward and can be copied from the section for healthcare

Abbreviations: CDC, Centers for Disease Control and Prevention; CE, conformité européenne [European conformity]; MDCG, Medical Device Coordination Group;

SSCP, Summary of Safety and Clinical Performance; UDI-DI, Unique Device Identification — Device Identifier.

Table 2. Principles of plain language writing

Principles of plain language writing

1. Clarity and
simplicity

Use clear and simple
language

2. Structure Structure in alogic

way

3. Engagement Use visuals for more

engagement
4. Empathy Write with empathy
and and be inclusive
inclusivity

Abbreviation: SSCP, Summary of Safety and Clinical Performance

be the more robust option. However, such tests
are expected to be performed with a represen-
tative group of people (note: employees of a
medical device manufacturer are usually not
representative of the standard reader). The tests
should be conducted according to a predefined
plan and with an appropriate sample size with a
statistical rationale. The plan should also
describe how updates of the SSCP affect the
document’s readability and should define criteria

@ WWW.emwa.org

Write short sentences.
Avoid jargon, technical, or medical terms.
Use abbreviations consistently.

v Use active voice.
v Avoid nominalisation.
v/ Use whole numbers, if possible.

Organise information in a clear, logical flow: start with the broader picture and get into detail step by

step.

Use headings, subheadings, and bullet points to break down content into manageable sections.

Incorporate visuals such as diagrams, tables, or flow charts to explain complex data.
Use white space effectively to make the document less intimidating.

Consider the diverse backgrounds and literacy levels of readers.
Avoid language that could inadvertently stigmatise or alienate readers.

For example, do not write “the patient” but rather address the reader directly in the SSCP.

when readability tests have to be repeated.

Limitations of the SSCP

The SSCP can potentially improve patient

empowerment and transparency but faces

significant hurdles in practice. Here are a few

thoughts on current limitations:

® Limited awareness: Many patients may not
know the document exists. It is also unclear

when the European Database on Medical

Devices (EUDAMED) will be fully
operational and whether the platform will be
user friendly.

Inconsistency in content and detail: The level
of detail provided in SSCPs from different
manufacturers varies significantly, limiting
the ability to make informed decisions.
Inconsistency in readability: The readability
of SSCPs also varies significantly. So far, there
seems to be no consistent way of evaluating
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Table 3. Overview of standard readability tests

Flesch Reading Ease Score

Flesch-Kincaid Grade Level Test

Description This score rates text on a scale of 0 to 100, where higher This score translates the readability of a document into a US school
scores indicate easier readability. It is calculated based grade level, e.g., a score of 8.0 means the text is understandable by
on the average sentence length (in words) and the an 8th grader. It uses the same factors as the Flesch Reading Ease
average number of syllables per word. Score but provides results in grade levels instead of a numerical

scale.

Benefits ® FEasytointerpret: A higher score directly correlates ® More intuitive for educators or writers aiming to match content

to simpler text. to a specific grade level.
® Useful for targeting audiences of different reading ® Useful in educational contexts or for writing age-appropriate
abilities. materials.

Drawbacks ® May oversimplify readability, as it focuses only on ® Similar to the Flesch Reading Ease, it doesn't consider deeper

sentence and word length without considering
content complexity or context.

semantic and structural complexities.

® May not reflect the actual difficulty of content beyond syntax

® | ess effective for non-English texts or highly

technical content.

the readability of SSPCs. Patients may find it
difficult to understand critical safety and
performance data.

® Limited to specific device types: As described
above, the patient section of the SSCP is
limited to certain device types. However,
many manufacturers create a patient section,
even if it is optional.

Conclusion

Writing the SSCP in plain language is critical to
improving transparency and trust in the medical
device industry. However, the SSCP’s impact on
patients will become more apparent with the full
implementation of EUDAMED. So far, there is
no strategy to increase awareness of this
document, limiting its reach. Medical writers are
crucial in ensuring the document’s readability by
prioritising clarity, empathy, and inclusivity.
When possible, medical writers can also
encourage manufacturers to make their SSCPs
more visible, for example, by presenting them on
their websites or including links in their social
media channels.
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Abstract

Patient and public involvement and engage-
ment (PPIE) in clinical trial design, conduct,
and reporting provides an opportunity for
patients and members of the public to provide
input on what is important to them. This
supports patient-centric trial design, more
efficient trial conduct, and more transparent
trial reporting. Patient input can enhance the
trial’s purpose by ensuring the trial’s goals are
meaningful and relevant, can allow explora-
tion of the barriers and facilitators of
compliance and adherence, improving
recruitment and retention, and can ensure
that studies address real-world issues. Medical
writers can support the communication of
PPIE activities across the clinical trial lifecycle
through clear and effective writing.

ood clinical practice and ethics guidelines

have always emphasised the rights of
clinical trial participants.t2 This focus has
sharpened over time, shifting the role of patients
from passive participants to active partners in the
research process and giving rise to Patient and
Public Involvement and Engagement (PPIE)
initiatives. PPIE promotes the “Nothing About
Us Without Us” statement, where patients and
the public regularly contribute their insights
throughout the clinical research process.3

Public contributors include not only trial
participants but also individuals with a disease or
condition, members of patient advocacy groups,
caregivers or family members, and providers of
social services.* By providing real-life lived
experiences, they can provide meaningful insight
into the disease or condition being investigated
(Figure 1). Adopting a more patient-centric
approach can ensure that the design and conduct
of clinical trials are tailored to the needs of the
participants and limit the increasing complexity
and cost of clinical research.’

PPIE is not one-size-fits-all. Country-specific
regulatory frameworks provide a variety of ways
through which public involvement can improve
the relevance and quality of research. These
frameworks provide a mutually beneficial
environment in which all trial stakeholders can
work together.515 To understand the full impact
of PPIE, let us examine how patients can influence
clinical research throughout its lifecycle.

From design to dissemination: how
patients can influence clinical
research

Patients’ unmet needs are the main driver in the
development of medicines. Researchers now
recognise that PPIE can improve the quality of
clinical trials (Figure 2). Patients, caregivers, and
the public can be involved at all stages of a clinical

research project.!6 They can set and refine
research questions based on their perspectives
and lived experiences, for example, by providing
input on endpoints that are meaningful to them.
They can also participate in key decisions relating
to the design and conduct of trials, such as
identifying appropriate eligibility criteria and
selecting benefit and risk assessments. Patients
and the public can explain how they engage with
instruments and activities, helping researchers
determine the most effective way of assessing
patient-reported adverse events, outcomes, and
quality of life. Additionally, patients and the
public can support the dissemination of research
findings by participating in patient reviews and
contributing to lay summaries. Patients can also
act as reviewers and co-authors of peer-reviewed
journal publications resulting from clinical
research.!”

The TransCelerate P-PET User Guide!8 is a
practical resource that helps clinical research
teams systematically incorporate patient and
public input early in the clinical trial protocol
development. It recommends that research teams
responsible for the design, planning, and conduct
of a clinical programme or clinical trial should
consider implementing PPIE as early as possible
in the clinical trial protocol development
lifecycle. Doing this can boost the success of a

clinical trial in several ways, such as:

Caregivers and people

who use
health/social care
services

Patients and
potential patients

Members of organisations
that represent people
who use services and

members of the public.

L

Figure 1. Who represents the public when designing clinical research?
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® Aligning a clinical trial with the experi-
ences, preferences, needs, and concerns of
people with lived experience which is
crucial for developing effective therapies.
Scientists and those living with a disease or
medical condition may interpret “unmet
needs” differently, leading to potential over-
sights in important outcomes, such as
symptom scores or quality of life measures
that affect an individual’s ability to live a full
life."” To address this and incorporate patient

perspectives effectively, several strategies can °

be implemented:
© Early engagement: Involve patients in trial
design through focus groups or advisory

boards.

Refine Refine
research eligibility
question criteria

—
e —
Patient

perspectives

Select
meaningful
endpoints

® Protocol development: Include patient
representatives on review committees.

© Endpoint selection: Incorporate patient-
reported outcomes alongside traditional
clinical measures.

Collaborate with

patients to create clear, understandable

® Informed consent:

documents.
® Trial implementation: Consult patients on
schedules and procedures to minimise the
burden.19-21
Increasing participant enrolment and
retention in research. Patients may feel more
inclined to participate in trials that are
inclusive and transparent, represent their
needs and interests, interfere little with their

Disseminate
findings

—
> .
—_— ——3  Aligned
—_ ) ——> research
f— —>  outcomes
—
—>

Support trial
conduct decisionmaking
(e.g., outcomes)

daily lives, and avoid unnecessary dis-
comfort.”” Patient insights can also support
clinical trial protocol design. For example,
clinical trials with lengthy and complex
clinical procedures and unnecessarily invasive
diagnostic procedures are likely to be
unattractive to patients and to have poor
recruitment and retention.2,23 Pharmaceuti-
cal companies that decide not to implement
patient input into the protocol or do it too late
may face enrolment and retention challenges,
as well as increased costs and time needed to
complete their trials (Figure 3).2!

® Building trust. Including patients in decisions
about trial design and dissemination may help
trial participants feel more in control of the
process and outcome, foster trust and
collaboration, and broaden the impact and
application of the findings.2*

® Improving relevance, quality, and outcomes
of drug development. Soliciting patient input
early in the drug development process can
identify endpoints that address unmet needs
that are important to them.?s Clinicals using
trial endpoints based solely on patho-
physiology may miss aspects of the disease
that affect quality oflife or increase burden on
patients.2627

Guidelines and standards for
effective PPIE in research

Many global initiatives have developed frame-
works, training, and tools to enhance PPIE in
clinical trials (Table 1). The National Institute for
Health Research in the UK provides com-
prehensive guidelines for incorporating patient
perspectives in all stages of research to ensure

Figure 2. Patient and public involvement in research stages
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inclusivity and diversity in clinical trial design
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Potential costly
amendments

=
. &)
Potential costly 1

amendments

Increased efficiency,
reduced costs

Accepted patient
design modification
suggestions

Potential costly

amendments

Figure 3. Timely patient feedback enhances protocol efficiency

and implementation.28 The Patient-Focused
Drug Development and the Patient-Centred
Outcomes Research Institute in the US provide
guidelines to design research around patient’s
concerns and priorities.57 The European Patients’

Academy on Therapeutic Innovation provides
education and training initiatives for patients, as
well as guidance for including PPIE in ethics
committees, regulatory authorities, and health
technology assessments, further embedding the

patient’s voice in the drug development
process.8-11  Additionally, initiatives like
TransCelerate’s Patient Experience!2and Clinical
Trials Transformation Initiative!3 emphasise
involving patients and caregivers early in trial
design and execution, with the aim of improving
feasibility, recruitment, and retention, and
ensuring trial outcomes reflect real-world patient
experiences. Also, the Public Involvement Impact
Assessment Framework!* and Guidance for
Reporting the Involvement of Patients and the
Public's chart and assess the impact of PPIE in
research, ensuring that clinical trials continually
improve based on patient feedback.

While these guidelines provide a framework
for PPIE, implementing effective patient
engagement strategies is crucial for their success.

Patient engagement strategies

Clinical trial researchers must balance patient
input with scientific understanding and business,
legal, and regulatory requirements. Researchers
have traditionally used unidirectional approach-
es, like surveys or questionnaires, to gather
feedback on trial participants’ experiences, but
they have been shifting towards strategies that

Table 1. Global frameworks and initiatives for patient engagement in clinical research

Organisation/Initiative

Clinical Trials Transformation Initiative (CTTI)

European Patient Academy (EUPATI)

Guidance for Reporting Involvement of

Patients and the Public (GRIPP2)

National Institute for Health and Care
Research (NIHR)

Patient Centred Outcomes Research Institute
(PCORI)

Patient-Focused Drug Development (PFDD)

Public Involvement Impact Assessment
Framework (PiiAF)

TransCelerate Patient Experience (PE)
Initiative

Description

Recommendations for patient group engagement in clinical trials

Network supporting patient involvement in medicines research
and providing training across Europe

Reporting checklists for improving documentation of patient
and public involvement in research

UK standards for public involvement in research

US standards and engagement rubric for patient centred

research

FDA guidance on collecting and submitting patient experience
data for medical product development

Framework for assessing the impact of public involvement
inresearch

Initiative to improve patient experience in clinical trials
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Link

CTTI Recommendations

EUPATI

GRIPP2 Checklist

NIHR Standards

PCORI Standards

PFDD Guidance

PiiAF

TransCelerate PE
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Informed

During trial

End of treatment

i hase
Awareness Recruitment consent p
I I t 1 I Study visits Follow-up I
Access Screening .
Randomisation End of trial

® Aim for demographic diversity in ® Simplify and customise the informed consent process
regional and site selection ® Apply strategies to make trial participation less burdensome
® Engage communities ® Provide cultural competency training
® Provide education to improve ® Ensure representation among investigators and trial committees
population research readiness ® Ensure that sociodemographic information is collected and
® Develop action plans and targets reported
for representativeness, aiming for ~ ® Consider novel trial designs
a participant-to-prevalence ratio Embedded Registry-based RCTs
of 0.8-1.2 Decentralised Adaptive
® Use broad inclusion criteria ® Monitor the representativeness of participants through interim

Data Lock

Post trial

Reporting

Data analysis
complete

Ensure data protection
Provide plain language
summaries including culturally
competent, accessible
information

Involve participants
indissemination

Engage diverse investigatorsin
the authorship of primary and
secondary anaysis

analyses

Abbreviations: RCT: randomised controlled trials.

Figure 4. Strategies to increase representativeness in clinical trials

increase involvement, collaboration, and engage-
ment with patients and caregivers (Figure 4).2!
These strategies include conducting periodic
surveys to gather input on clinical trials,
partnering with patient advocacy groups and
caregivers to keep abreast of patients’ unmet
needs, and maintaining a bank of patient insights
for key opinion leaders and scientific staff to
consider when designing clinical trials.2? Follow-
ing are additional suggestions for strategies to
improve patient engagement:
® C(Create organisational standard operating
procedures (SOPs) for patient engagement.
SOPs that consider local regulations can be
used to define roles and responsibilities for
patient partners, patient advocates, and
pharmaceutical industry stakeholders.3When
used as a standardised framework, these SOPs
ensure quality, consistency, and relevance in
patient engagement strategies, while allowing
room for adaptation and accommodation of
different therapeutic areas. A standardised
internal process can help maintain ongoing,
mutually beneficial partnerships between
researchers and patient partners; establish
knowledge banks of patient insights, develop
contextual online surveys, or organise virtual
meetings with patient partners to help prepare
clinical trials;

for and ensure timely

@ WWW.emwa.org

stakeholder feedback before initiating or
modifying clinical trial protocols.

Allocate budget, timelines, and resources
to support patient engagement. Dedicated
budgets may be needed for infrastructural
costs, preparation and delivery of training and
educational materials, compensation (finan-
cial or non-financial) of patient partners, and
translation of patient input into actionable
research strategies by key opinion leaders.
Putting these patient engagement strategies
into action and managing timelines for them
will also require adequately trained resources
and their management by strategic leads.2!
Specify goals for patient engagement
initiatives. The backgrounds, perceptions,
and interests of researchers and their patient
collaborators may not always be aligned.s To
avoid potentially costly conflicts and delays,
expectations and rules of engagement must be
clarified from the outset.3! Key aspects
include: having a simple contract of under-
standing and confidentiality or non-disclosure
agreements to protect the researcher’s
interests; compensating participants; having
a regular touchpoint with participants;
developing a plan for how the data resulting
from patient engagement activities will be
collected, shared, stored, assessed, and

utilised in designing the trial; and establishing
the role of an institutional review board.

With the increasing emphasis on PPIE, medical
writers play a crucial role in ensuring that patient
perspectives are effectively integrated into all
aspects of clinical trial documentation and
communication.

The role of medical writers in
integrating patient perspectives
Medical writers play a crucial role in ensuring that
patient experiences and insights are included in
research materials, such as clinical trial protocols,
lay language summaries, thank-you communi-
Also,
according to regulatory requirements, clinical

cations, and educational materials.
trial results must now be shared with study
participants.32 This implies translation of complex
medical concepts into plain language for a range
of non-specialist audiences. Medical writers can
help bridge the gap between researchers’
intentions and patients’ needs by creating well-
crafted, patient-facing materials that are not just
scientifically accurate but also inclusive and
accessible to patients.
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Table 2. Medical writer considerations for incorporating patient input into clinical trial protocols

Protocol element

Trial objectives
and endpoints

Trial design

Eligibility and
participation

Trial drug

Patient-reported

outcomes (PROs)

Trial results

Patient input
Unmet needs, disease burden, important

endpoints

Concerns about travel, invasive procedures,
technical support needs

Representation, support during screening,
withdrawal process

Administration concerns, expectations about

side effects

Relevance, complexity, administration of PROs

How and when patients will receive results

Medical writer considerations

Clearly articulate patient-identified unmet needs and how trial objectives
address them. Explain how objectives or endpoints that are important to
patients have been incorporated.

Describe what patient input has been achieved and how the trial design
accommodates patient preferences (e.g., decentralised visits, minimised
invasive procedures). Explain any patient support systems in place.

Highlight how eligibility criteria have been modified to encourage diverse
representation. Clearly describe the informed consent process, including

withdrawal procedures.

Explain how patient concerns about drug administration are addressed.
Clearly communicate expected side effects and their management.

Describe how PROs were selected or modified based on patient input.
Explain measures taken to ensure PRO accessibility and ease of completion.

Clearly state in the protocol how and when trial results will be

Incorporating patient input into clinical trial
protocols

Medical writers can weave patient experiences
and insights into clinical trial documents. Starting
with the clinical trial protocol, the writer can
make it clear that patient input into the document
is an expected part of the clinical trial design.
This should be expected by the trial team
because most clinical trial protocol templates
(based on the Common Protocol Template by
TransCelerate) include a subsection on patient
input into the trial design.** Also, recent ICH
E8(R1) and ICH E6(R3) guidance highlights the
need for a “Quality by Design” approach, where
quality factors are built into the scientific and
operational design of the trial, ensuring that the
trial meets its objectives.l:3 Patient input into the
trial design is a fundamental part of this approach.
In alignment with this, the medical writer can
ensure that patient input is transparently included
in the clinical trial protocol (Table 2). This
information can be reused or repurposed at later
stages in the clinical trial.

Adapting language for diverse audiences

Medical writers optimise accessibility and
understanding of communications by tailoring
them to the targeted cultural backgrounds and

communicated to participants.

literacy levels. Although approximately three-
quarters of clinical trial participants value
receiving lay language summaries, including the
trial results, only approximately one-third
actually receive them.3s About 90% of clinical
trial participants are likely to enrol if they know
that a study summary will be provided after the
trial.3¥ Medical writers can help by creating clear,
concise, and accessible summaries that translate
complex scientific terms into understandable
language.

Improving recruitment and retention materials
Over 20% of patients either trust the medical
decision of the investigator for their enrolment
or are unaware that clinical trials involve more
clinical visits and tests than standard care.3
Medical writers can help by producing informed
consent forms that include plain language
descriptions of the clinical trial and incorporate
patient feedback to better reflect patient
priorities. Medical writers can collaborate with
patients and the public to develop relatable
messaging that addresses their concerns and
explains how the clinical trial has been adapted
to suit their needs. Retention can also be im-
proved by connecting with trial participants and
supporting them with follow-up communica-
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tions.3” Medical writers may also collaborate with
patients to create recruitment materials that
address common concerns and emphasise the
benefits of participating in clinical trials and to
produce follow-up communications that can
enhance retention.3839

Concluding remarks

PPIE has become an essential part of clinical trial
development. Medical writers are well-position-
ed to support it by asking targeted questions
when developing clinical trial documentation
and ensuring that these insights are communi-
cated throughout the trial lifecycle and the
documents. Detailed and accurate reporting of
PPIE helps increase its visibility and promote its

adoption by the clinical research community.
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Abstract

This article highlights that patient-centric
landing pages offer a powerful and effective
solution to the persistent challenges of clinical
trial enrolment. Besides, implementing these
strategies can also bridge the awareness gap
and accelerate access to vital new treatments.
By addressing patient needs and offering clear,
accessible information and addressing
patients’ concerns directly, we can overcome
all the above-mentioned barriers. The
potential for increased recruitment and
patient engagement underscores the value of

this strategy.

he statistics are stark: Scientific Research

Publishing! reports that over 80% of
clinical trials struggle with enrolment, causing
costly delays and requiring the addition of new
research sites. While traditional recruitment
methods like physician referrals and printed
materials remain relevant, innovative approaches
are needed to boost awareness and engagement,
particularly in regions with low levels of clinical
trial understanding.

Despite the critical role of clinical trials in
advancing medical breakthroughs, awareness
remains shockingly low in many parts of the
world. In Eastern Europe, for example, surveys
reveal that a significant percentage of the
population has never heard of clinical trials, while
others lack essential knowledge about the trial
process and how to participate in a trial. This
knowledge gap underscores the need for
proactive and accessible communication and
enrolment strategies. One effective approach for
connecting with potential trial subjects is the use
of landing pages. These dedicated single-page

websites serve as a dynamic communication

channel, delivering accessible and compelling
information about specific studies. They provide
a valuable solution in that they offer patient-
centric information online in a readily digestible
format. The key lies in understanding that the
target audience is not composed of scientific
experts, so clear, accessible language is essential.
Here are the key elements of an effective landing
page for clinical trial recruitment:

® Address the pain point
Start by directly addressing the problem the
study aims to solve. For example: “Struggling
with insomnia?” or, as in Figure 1, “Are you
suffering from constant lower back pain?”.
Connect with potential participants by
immediately acknowledging their unmet

needs (see figure 1).

Are you suffering from
constant lower back pain?

Take the test to see if you qualify for

a trial for

Figure 1. Example of a section of a landing page addressing a particular pain

point of a potential trial candidate

40 | June 2025 Medical Writing | Volume 34 Number 2
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" —— preliminary screening, injection procedures,
About investigational drug

This investigational drug developed by a German-based company is code-named STA3E3.
The drug has leted a first-in-h dinical trial, as well as a series of pre-clinical studies
i

et observation and monitoring stages, and

P i its safety and effi

doctor consultations.
() Safe Administration (/) Positive Results
= ® Highlight CRO relevant expertise
Showcase the CRO’s experience and succ-

the structure of the intervertebral disc.

. = essful track record. Displaying logos of global
|~ Single Injection |~ Approved by the Ministry of Health . e .
g g pharmaceutical partners or highlighting

PR — ) . i
previous successful projects can positively
influence potential trial participants’ deci-

The i igati drugi i i ini vghe injection int: two intervertebral discs believed . . .
to be the source of pain. Itis that ic effect of the drug changes in th fthe sions. Including demonstrable evidence of
intervertebral dise, which b by bead to " of the disc and a reduction in the production of pain- and
flammation-causing No serious ady rts were abserved during the ane-year follow-up of participants experience, like years in the industry, the
the first-in-human clinical trial. MR changes in p ip the that i drug impacts
n f the intervertebral i number of patients recruited across various
urth priorto thenitiation of clinical trial,the drug aseriesof p in animals, studies, a map showing office locations, can
: influence potential participants’ decisions.
Figure 2. Example of a section of a landing page with information about the ® List the benefits

investigational product Clearly state any additional benefits of partici-
pating, such as free study medication or
coverage of travel expenses. Figure 4 shows
® Give clear information about investigational

® Demystify the process how a CRO can offer patients reimbursement

products

Provide concise information about the
investigational drug and its manufacturer.
Mentioning a well-known pharmaceutical
company can significantly enhance trust and
credibility, as people tend to trust information
which they are already familiar with. See
Figure 2 for examples of what to include in
this section.

How will the study be conducted?

Include a dedicated section outlining “What
to expect during the study.” Provide a clear
overview of each stage, including the number
of injections, clinic visit frequency (including
whether a nurse will visit the subject at

for transportation costs for visits to the
research centre. While financial compensa-
tion is not always the primary motivator
(especially for those seeking access to
innovative treatments), transparency regard-

home), and the duration of the observation
period. Transparency builds confidence.
As illustrated in Figure 3, you can clearly
outline the patient journey, detailing

The study will last approximately 15 months and will be conducted in several stages.

Throughout the study, you will under the supervision of the treating physician-investigator.

o Preliminary Screening

You will be invited to attend a screening visit at a medical center
for more detailed examinations and to determine your eligibility
for participation in the study and then you will undergo an MRI
scan and the requisite laboratory tests. All expenses for
laboratory tests and related activities are covered by the
manufacturing company or study organizer.

a Injection Procedure

If, based on the results of the screening, you are included in the
study, you will need to come to the clinic for the injection and
then for subsequent monitoring visits 1, 6, and 12 months after
the administration of the drug.

e Observation and Monitoring

During your clinic visits, you will undergo: MRI scans (3 times),
laboratory analyses and instrumental assessments. These will
evaluate your health before enrollment in the study and then
monitor the effectiveness and safety of the treatment being
carried out.

o Doctor Consultations

Three months after the injection, you will be contacted by phone
to gather information about your well-being. You will also always
have the opportunity to consult a doctor, ask questions, and
report on your condition.

ing costs is essential.

Patient transportation costs for visits to the
research center will be covered by the study
budget. Travel from regional towns to the
main regional center will also be arranged
and paid for in full.

Figure 4. Example of a section of a
landing page dedicated to optional
benefits of participating in a trial

Figure 3. Example of a section of a landing page outlining the study stages that
participants can expect

@ WWW.emwa.org
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Are you suffering from cons

nt lower back p

Are you between 18 and 65 years old?

Yes

No

Next

Have you been suffering from chronic lower

back pain for more than 6 months?

Yes

Do you experience pain when bending over
or lifting moderately heavy objects?

Yes

Next

Figure 5. Example of questions that can be used in an online eligibility test to determine if a user qualifies for a trial

® Post an eligibility test

Placing the online test if a user qualifies for a
trial is a unique strategy for a CRO. The goal
is to quickly get information from a potential
candidate. In this test, you can ask basic
questions, such as those presented in Figure
S: Are you between 18 and 65 years of age?
Experiencing pain? What kind of pain? As a
common result, a significant number of those
completing the questionnaire can be
identified as potentially eligible and advance
to the screening process.

® Answer questions
Include a frequently asked questions (FAQs)
section to address common concerns and
provide additional details about the study.

Where to promote a landing page

Landing page links can be strategically distri-
buted across various online channels, including:
® Pharmacy and clinic websites;

® Medical forums;

Author information

Ekaterina Bulaeva is a Content Director at OCT, the leading
organisation for conducting clinical trials in Russia and the
Eurasian Economic Union (EAEU). (A team of 130
professionals provides a full range of high-quality services
for Phase I-1V and BE studies across 29 therapeutic areas
including oncology, infectious diseases, and rheuma-
tology.) Ekaterina has contributed articles and insights to
industry publications since 2018, bringing years of

experience to the field.

Social media platforms (targeted ads);
Patient advocacy groups;
Online support communities;

Partnerships with healthcare providers.

Positive outcomes
Implementing patient-centric landing pages for
clinical trial recruitment has yielded tangible
improvements. Beyond accelerating enrolment
timelines, with recruitment speeds increasing
compared to average enrolment rates in similar
studies, landing pages contribute to several
positive outcomes. For example, they enhance
the quality of candidate leads, reduce screen-
failure rates by ensuring better-informed
participants, and increase overall patient engage-
ment throughout the trial process. Ultimately, a
well-designed landing page empowers potential
subjects to carefully evaluate their goals and
interests in relation to the specific trial and its
potential benefits.

Landing pages, therefore, represent a trans-
formative tool for enhancing patient com-
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munication, optimising recruitment efficiency,
and improving overall clinical trial success. By
prioritising a patient-centric approach, providing
clear and accessible information, and strategically
leveraging online distribution channels, clinical
research organisations can not only bridge the
awareness gap but also fundamentally transform
the patient experience and accelerate the delivery
of life-changing treatments.
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Abstract

Research efforts within the Centre for Pharma-
ceutical Medicine Research, King’s College
London, are advancing patient engagement in
medicine development and communications
through evidence generation. This article
presents the ongoing work of two doctoral
researchers within the department, whose
joint efforts aim to contribute to the evidence
base on the integration of meaningful and
sustainable patient engagement and involve-
ment across the medicine development life-
cycle and within peer-reviewed publications.
These works have so far included a systematic
literature review as well as qualitative inter-
view-based analyses of both the perceived
value of patient engagement across stake-
holders and the landscape of patient
involvement practices within peer-reviewed
publications. Together, these research themes
share foundational values, activities, and
aspirations that this article explores within a

incorporated into the development of new
medicines and the public sharing of research
results. They have reviewed previous studies
and interviewed patients and other
researchers, including those working in the
pharmaceutical industry, to better understand
their perspectives and experiences. In this
article, the researchers consider where their
projects overlap and discuss the flow of
communication between patients and the
pharmaceutical industry.

Background

n atient engagement in clinical research and

medicine development has grown

significantly since it first began in
the 1980s.! As the concept of
involving patients in research has
gained broader acceptance, both
the practice and related academic

We conducted
a systematic
literature review

is limited evidence that these are consistently
implemented in a meaningful and sustainable
manner throughout the medicine development
process. To better understand why, FA’s research
focuses on the generation of evidence for patient
engagement in the development and use of
medicines. To begin, we conducted a systematic
literature review of patient engagement models
in medicine development to assess the current

landscape.8

Key findings from this review are as follows:
® Patient engagement in research is widely
recognised as a process that positions patients
as valued partners who should be actively
involved and respected throughout the
development and lifecycle man-
agement of medicines. Despite the
shared emphasis on the value of
patient inputs, the lack of unified
definition and understanding of

literature have expanded consid- of patient patient engagement hinders its

erably.2 At the Centre for Pharma- engagement consistent application. This lack of

ceutical Medicine Research models in standardisation is further com-

(CPMR), King’s College London, . . pounded by the absence of
. ‘ . medicine ]

patient engagement in medicine consensus on which aspects of

development is one of three development to patient engagement are most

primary research themes, with the
goals of generating a research base
and embedding patient engage-
ment in the practice of future

assess the current
landscape.

critical or should be prioritised.
® Current patient engagement
guidelines are nonbinding and

nonprescriptive, serving only as

framework of patients communicating to generations of researchers and other stakeholders general frameworks for stake-holders

industry, industry communicating to patients, in this field.> Here, we outline the ongoing seeking to incorporate patient engagement

and patients and industry communicating research efforts of two of our doctoral researchers into their practices. Despite numerous

with each other. (FA and AR) working in the patient engagement initiatives intended to promote patient

space, explore the intersections between the engagement, evidence of its consistent,
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meaningful, and sustainable application in
drug development remains sparse.
® Some of the challenges identified that hinder
the systematic implementation of patient
engagement include insufficient training and
expertise among stakeholders; lack of
practical tools and industry-specific metrics
to evaluate the impact of patient contribu-
tions; behavioural resistance to valuing
patient engagement; lack of skills, awareness,
and competencies for undertaking effective
patient engagement; and unclear definitions
of the scope, expectations, and respon-
sibilities associated with patient engagement.
® Addressing these barriers is essential for
advancing patient engagement and translating
theoretical frameworks into actionable
practice. In addition, existing frameworks for
assessing the impact of patient engagement
must undergo rigorous validation to establish
robust evidence supporting its routine inte-
gration into drug development processes.

The research gaps identified in this review led to
our current study, which explores the perceived
value of patient engagement in medicine
development from the perspectives of key stake-
holders: pharmaceutical industry professionals,

@ WWW.emwa.org

patients and patient support groups, and regu-
lators. Our goal is for these insights to guide the
future integration of meaningful and sustainable
patient engagement in medicine development.

Patient involvement in peer-reviewed
publications

The research communications community,
including scholarly publishing, has recognised
patients as important stakeholders
with potential for involvement
throughout the publication life-
cycle,® and in recent years, several
reviews and analyses have
characterised different aspects of
this rapidly evolving practice.10-12
Meanwhile, pharmaceutical com-
panies are beginning to adopt and
formalise broader frameworks for

Our ongoing
researchisa
qualitative
mapping of the
current landscape
of patient
involvement in

e

P __. . —
King’s College London

—

better support such frameworks and contribute
towards building an evidence base for best
practices, AR’s ongoing research is a qualitative
mapping of the current landscape of patient
involvement in publications within the
pharmaceutical industry. Current efforts so far
include a thematic analysis of scoping interviews
with multistakeholder experts in the field - such
as patients and other publication professionals —
to translate experiential know-
ledge into theory and evidence.!6

Where do these research
themes intersect?
Although these two bodies of
research focus on distinct aspects
of patient engagement and
involvement within the pharma-
ceutical industry, they share

patient engagement in medicine publications foundational values, with overlap-
development, including internal 1 ing and heterogenous concepts

clopment § mten within the ping 8 P
policies for publication h ical and best practices across three
processes.'3-15S However, owing to pharmaceutica broad and not readily delineated
the novel and innovative nature of indUSth- domains (see Figure 1).

the practice as well as challenges
associated with identifying such involvement,

consistency across the industry is still being

established and best practices are evolving.!? To

This overview is intended to
reflect the top-line themes and elements
common to our combined research efforts,
spanning research and development, regulatory,
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Figure 1. Intersecting research themes.

The activities, aspired outcomes, and values that are shared across our combined research efforts. PLSP, Plain Language Summary Publications

market access, and publications contexts.
We recognise that there is a wealth of further
activities, aspired outcomes, and values within
the broader patient engagement space that we
have not included within the scope of this non-

exhaustive summary.

1. Inward communication from patients to
industry

Patients are actively contributing to pharma-
ceutical industry processes by communicating
their priorities and perspectives. Many of these
interactions and engagements may be solicited by
industry and happening on industry’s terms — i.e.,
industry seeking input from patients — but
patients are also leading the charge in ensuring
their voices are heard. These activities and their
associated values, for example identifying unmet
needs and trial protocol reviews, are largely
intended to embed the patient voice across

industry processes and practice patient-centric
medicine development. This domain drives a
shift towards patient-relevant outcomes and
sustainable models of patient engagement that
foster better alignment between research
objectives and patient priorities.®17

2. Outward communication from industry to
patients

Through both fulfilment of regulatory require-
ments as well as a broader move towards open
science principles, pharmaceutical companies are
communicating research information to patient
communities through multiple channels and
formats. These methods of communication, for
example plain language summaries of publi-
cations and regulatory lay summaries, are an
important opportunity for industry to
demonstrate transparency and trustworthiness.

Through this domain, industry aims to bridge the
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gap between scientific research and patient
understanding, promoting an accessible ap-
proach and an ethical commitment towards
enhancing health literacy and information
equity.!8

3. Communicating with each other and co-
creation

At the intersection of these themes is the domain
of bidirectional communication and collabora-
tive exchange between stakeholders. Here,
patients and industry are communicating
together, with, and alongside each other. In cases
of best practice and genuine co-creation, they are
doing so from a position of equals. The increasing
prevalence of patients within pharmaceutical and
scientific processes — in such roles as peer
researchers and advisory board members to co-
authors and journal editorial board members®*®

— is a result of the increasing recognition of
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patients as lived experience experts and
experiential knowledge as an equally robust form
of knowledge or epistemology as other forms of
scientific knowledge.202! This domain of
(intended) co-creation, built on values of
inclusivity and plurality, acknowledges that there
is rarely such a clear-cut distinction between
stakeholders on a personal level, with individuals
capable of bringing multiple perspectives,
identities, and experiences to the table.!6

At the foundation of these three domains are core
values that guide meaningful patient engagement
and interactions — respect; diversity, equity, and
inclusion; and environmental, social, and
governance (ESG) goals.182224 These principles
help industry work within ethical and responsible
frameworks to maximise the impact of patient
engagement across all processes and stages of
medicine development.

Recommendations arising from our

research efforts so far

Through continued multistakeholder communi-

cation and concerted efforts between patient and

industry communities, future work on patient

engagement and involvement in medicines

development and research communications

should focus on the following:

® Establishing a universal, global framework of
shared values and principles which can
inform the choices involved in good practice.
For example, this can include unified termi-
nology as well as an adaptable code of practice
that aligns with global regulatory standards.

® Fostering a pre-competitive space to avoid
duplication of efforts and resource waste by
stakeholders. For example, there may be a role
for global industry/regulatory organisations
to facilitate collaboration and conversation,
such as the International Council for
Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use, the
World Health Organization, or the Council
for International Organizations of Medical
Sciences, as well as professional organisations
such as EMWA.

® Harmonising guidance and training, tailored
for specific stakeholder groups and ideally
accessible on a digital platform, to provide a
common standard whilst saving duplication
of effort. For example, standards can be
established through publishing case studies of
best practices.

@ WWW.emwa.org

® Testing and validating tools, frameworks, and
impact measures over time to form a robust
evidence base that supports good practice.
For example, communications professionals
are implementing more meaningful publi-
cation metrics.25
® Assessing the equity of digital platforms and
accessibility of content for all patient popu-
lations and particularly under-served com-
munities, to build inclusive and reputable
practices, as well as to support the ESG targets
for companies. For example, accreditation of
health content creators via the Patient
Information Forum’s PIF TICK scheme helps
communities identify trustworthy health
content.26
These recommendations will help medical
writers and industry professionals create a
comprehensive, sustainable, and more systematic
patient engagement practice that can be
effectively integrated into routine medicine
development and communications processes.
By doing so, we believe that the effectiveness of
research will improve, leading to medicines that
are more likely to meet the real needs of patients,
and thereby benefitting all stakeholders.

Take-home message

The intersection of research themes presented
here represents the potential starting point for a
coherent approach for the evolution of patient
engagement in medicine development and

Photo: Wikimedia

research communications. Additionally, based
on our collective research efforts so far, we have
found that researchers and sponsors have
generally maintained a positive attitude toward
patient engagement. However, the regulatory
“push” from governments and the “pull” from
patients and their representatives have yet to
achieve consistent and sustainable patient en-
gagement practices across medicine development
and communications processes. We encourage
medical writers and industry professionals to
focus on identifying and developing a unified
patient engagement approach whereby all
stakeholders drive progress and harmonisation
and ensure long-term momentum in the interests
of patients.
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Abstract

Language barriers in healthcare can put
patients at risk, leading to misdiagnoses,
delays in treatment, and exclusion from
clinical trials. Clear communication requires
cultural adaptation to ensure patients
understand and trust the information they
receive. Professional medical translation plays
a key role in preventing errors. A smart
approach to language access can make
healthcare more inclusive and efficient.
Investing in better communication helps
patients follow treatment plans, reduces
health disparities, and builds trust. By making
language access a priority, healthcare
providers can ensure that every patient, no
matter their native language, gets the care they
need.

magine the panic of rushing your child to

the hospital during a medical emergency -
perhaps they have a dangerously high fever,
severe breathing difficulties, or a sudden allergic
reaction. You expect immediate, life-saving care.
But upon arrival, you face an unexpected and
overwhelming obstacle: no one at the hospital
speaks your language.

You try to explain your child’s symptoms,
medical history, and any allergies, but the doctors
and nurses don’t understand you. They attempt
to communicate using gestures, fragmented
phrases, or even a translation app that struggles
with medical terminology. The stress of the

emergency is compounded by the fear that
something critical will be lost in translation — and
that fear quickly becomes reality.

Now, imagine you have been diagnosed with
a severe, life-threatening condition. Standard
treatments have failed, and your
best hope is an experimental
therapy in a clinical trial. The study
offers a promising, cutting-edge

Language barriers

Why should healthcare speak your
language?

Effective
empowers patients to engage actively in their

communication in  healthcare
treatment, leading to improved health outcomes
and higher satisfaction with care.
When  patients  understand

medical instructions — facilitated

in healthcare can

by materials in their native

treatment. However, when you try lead to life- language — they are more likely to
to enrol, you are excluded - not threatening adhere to prescribed treatments
due to medical ineligibility, but and communicate openly with
nengibiih) consequences, e openty

because the trial's materials, ) healthcare providers, fostering a
o making ‘ o

including informed consent forms, trusting relationship that benefits
patient instructions, and follow-up PrOfeSSIOnal both parties.!

assessments, are only available in translation Beyond individual patient care,

the local language. There are no
translation services, no multi-
lingual support, and no accom-
modations  for  non-native
speakers.

Consider a global crisis, such
as a pandemic, where clear and timely
communication is crucial. Governments, health
organisations, and companies rush to release
safety guidelines, prevention measures, and
testing instructions to the public. However, when
this life-saving information is translated using
unsupervised Al translation without human
oversight, the consequences become dangerously
clear — misinterpretations, misinformation, and
preventable harm.

These are not hypothetical scenarios. These
are real risks faced by patients worldwide due to
inadequate language support in healthcare
settings. The need for professional language
services is critical to ensuring accurate
communication between healthcare providers
and patients, safeguarding health and well-being.

Language barriers in healthcare can lead to
life-threatening consequences, making profes-
sional translation services essential for patient
safety and effective treatment.

50 | June 2025 Medical Writing | Volume 34 Number 2

services essential
for patient safety
and effective
treatment.

ensuring language accessibility
enhances healthcare efliciency.
However, despite the growing
recognition of the need for quality
patient information in native
languages, health disparities
persist among populations with limited access to
translated materials. Many patients encounter
barriers that lead to poorer health outcomes,
underscoring the urgency for inclusive strategies
that bridge these gaps. Without accessible
language support, patients may rely on family
members or online tools, increasing the risk of
misinterpretation and medical errors.2

Patients who do not speak the local language
often face delays in care, misunderstand
diagnoses, and struggle to follow treatment plans.
Implementing targeted language access strategies
can help healthcare systems bridge these gaps,
creating a more equitable patient experience.

By prioritising accessible, high-quality
healthcare communication, we can improve
patient outcomes, reduce disparities, and foster
trust between patients and healthcare providers.3



How do we make healthcare
information culturally relevant,
not just translated?

Health beliefs, perceptions of illness, and
attitudes toward medical interventions vary
widely across cultures, shaping how patients
interpret symptoms, treatments, and preventive
care. Direct translation alone is often insufficient
- without proper cultural adaptation, even well
intended health messages can lead to
misunderstanding, distrust, or non-adherence to
treatment plans.

By prioritising cultural adaptation in medical
translation, healthcare providers can improve
patient education, support treatment adherence,
and build trust in medical interventions. Aligning
translated materials with local expectations and
healthcare realities significantly enhances the
effectiveness of health communication.s

Cultural adaptation involves understanding
health perceptions, using appropriate tone and
language, adapting medical terminology, and
incorporating culturally relevant visuals. This
ensures that information is not only accurate but
also meaningful and actionable for
diverse patient populations. By
prioritising multilingual health
resources, organisations can bridge
language gaps, improve patient
engagement, and  ultimately
enhance global health equity.
(Table 1).

By prioritising
accessible, high-
quality healthcare

communication,

Correia | Making medical communication accessible to all

we can improve

patient outcomes,

How do we make sure
medical translations are
accurate every time?

reduce disparities,
and foster trust

How do we make
language access
affordable without

Ensuring accuracy in medical between Patlents cutting corners?
translations requires a structured, and healthcare Implementing language services
multistep review process. A well- providers requires a strategic balance

defined workflow minimises errors,
enhances clarity, and improves the
overall effectiveness of patient communication.
The Translation, Editing, and Proofreading
(TEP) model is a widely accepted best practice
that ensures quality at every stage of translation.”
By implementing a robust, multistep review
process, organisations can safeguard accuracy,
clarity, consistency, as well as compliance with
ethical
Whenever possible, usability testing with native

local regulations and standards.

speakers helps validate patient-facing materials
before distribution.

@ Www.emwa.org

between quality, cost, and

efficiency. While comprehensive
multilingual support is ideal, budget and time
constraints often limit what can be immediately
achieved. However, a well-planned translation
strategy ensures that essential language services

remain sustainable, efficient, and impactful.

A well-planned translation
strategy ensures that essential
language services remain
sustainable, efficient, and
impactful.

1.

.

Photo: freepik

A

R

Prioritise high-impact materials

Focus on translating documents that directly
affect patient care and compliance, such as
informed consent forms, discharge instruct-
ions, emergency department signage, and
medication guides.

If full translation is not feasible, start with core
materials and expand based on patient needs,
risk factors, and available funding.

. Optimise translation workflows for

efficiency

Plan translation workflows in advance to allow
sufficient time for review, quality assurance,
and regulatory compliance checks.
Standardise processes across departments to
streamline translation efforts and prevent
duplicated work.

Assign dedicated project managers to oversee
translation requests, standardise terminology,

and ensure timely execution.
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Table 1. Making medical information culturally relevant: Key considerations and approaches

Key consideration

Understand cultural
perceptions of health and
illness

Ensure culturally
appropriate language and
tone

Adapt medical terminology
to local use

Use visuals that reflect the
target audience

Adapt educational
materials to different
literacy levels

Align with local healthcare
policies and medical
practices

Provide digital and print
accessibility

Train healthcare providers
on cultural sensitivity

Gather feedback from
native speakers and
patients

Approach

Messaging should be crafted in a sensitive and unbiased way to encourage patient engagement without
reinforcing stigma or fear.

Some cultures favour a direct, authoritative tone from medical professionals, while others prefer a more
collaborative, patient-centred approach. Content should be adapted accordingly to build trust and engagement.
Certain idiomatic expressions, metaphors, or humour used in health education materials need careful adaptation
and localisation to maintain clarity and relevance

Even when a language is shared across multiple regions (e.g., Portuguese in Portugal vs. Brazil), medical
terminology and common usage can differ. Additionally, some medical terms have direct translations that are
technically correct but may not be commonly understood. Ensuring local adaptations avoids confusion and
enhances patient understanding.

Including diverse representations in patient education materials helps foster inclusivity. Patients are more likely
to trust information that visually reflects their community and lifestyle. Imagery, colours, and symbols should align
with cultural expectations. For example, white represents mourning in some Asian cultures, while it symbolises
cleanliness in Western contexts.

Many patients, even in developed countries, have low health literacy. Using plain language principles ensures that
materials are clear, concise, and actionable. Instead of long paragraphs, use bullet points, numbered steps, and
infographics to present critical health information. Visual adaptations should also consider literacy levels,
ensuring that pictograms, icons, and step-by-step illustrations are intuitive and support comprehension.

Healthcare protocols, treatment guidelines, and healthcare systems vary between countries. Translated materials
should accurately reflect the medical landscape of the target region. Consent forms, prescription instructions,
and discharge summaries should comply with both legal requirements and patient expectations in each country.
Materials should reflect these norms to ensure patients feel comfortable engaging with their care.

Not all patients have reliable internet access or the ability to navigate digital health portals. Providing printed
versions of translated materials ensures accessibility for older patients, rural populations, and those without
digital literacy. For digital formats, ensuring text-to-speech compatibility and mobile-friendly design enhances
usability for diverse populations.

Even the best-translated materials cannot replace culturally competent healthcare providers. Training
programmes that teach providers how to use these materials effectively and communicate across cultural
boundaries improve overall patient care.

The most effective way to ensure cultural appropriateness is to involve local healthcare professionals, patient
advocates, and community representatives. Conducting usability tests and gathering real-world patient feedback
can reveal hidden barriers and provide insights for continuous improvement.
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Table 2. Best practices for medical translation

Key strategy

Best practice

Prioritise clarity over
literal accuracy

Use plain language principles to make medical information more digestible, avoiding complex jargon where
possible. A technically correct translation may not always be understandable to patients. Instead, messages

should be clear, simple, and patient-friendly. Provide alternative phrasing or explanatory footnotes for medical
terms that may not have a widely recognised equivalent in the target language.

Advocate for early
involvement in content
development

Emphasise contextual and
cultural understanding

Encourage continuous
improvement and
feedback loops

Monitor and continuously
improve Al outputs

. Develop reusable translation assets
Create pre-approved, frequently used multi-
lingual templates for common patient
materials, such as appointment reminders,
discharge instructions, and medication
guides.
Structure content in modular, reusable
segments to minimise redundant translation
work.
Maintain an updated glossary of standardised
medical terminology to ensure consistency
across translations.

. Leverage Al-assisted translation with
human oversight
Al-powered translation tools can assist with
handling large volumes of content, thus
accelerating workflows and reducing costs.
However, human editing remains essential to
ensure medical accuracy and cultural
appropriateness.
Consider using a tiered approach:
High-priority materials: Invest in full pro-
fessional human translation for critical medi-
cal documents like patient safety materials,
informed consent forms, and emergency
guidelines.

@ WWW.emwa.org

. Monitor performance and

the content is structured in a way that facilitates translation.

Moderate priority materials: Use Al-
assisted translation with human post-editing
for patient education materials and general
healthcare guidance.

Low-priority materials: For internal use or
administrative documents, Al translation
with minimal human review

Engage translators from the outset rather than at the final stage of content production. This minimises the need
for extensive revisions later. Implement a collaborative workflow where all stakeholders work together to ensure

Consider literacy levels, medical practices, and attitudes toward healthcare in the target audience’s community.
Localise examples, recommendations, and treatment references to align with regional norms and accessibility.

Engage with healthcare providers and patient advocacy groups to gather feedback on translated materials.
Identify terms or phrases that may be confusing and refine accordingly. Regularly update translations to align with
evolving guidelines and advancements in healthcare and communication.

Perform regular audits of Al-translated content to identify common errors and areas for improvement. Evaluate Al
performance using feedback from healthcare professionals, patients, and linguists to refine translation quality.

A translator’s perspective:

Some final recommendations

As a freelance medical translator, I have wit-

nessed first-hand the challenges of making

patient information technically accurate and

accessible to diverse audiences. (Table 2).
Quality patient information in

may be sufficient, helping scale Engaging skilled native languages is not a conveni-

efforts while keeping costs medical ence — it is a fundamental compo-

down. nent of patient safety, empower-
translators P v P

adjust strategies

Track key metrics such as
patient satisfaction, reduced
miscommunication incidents,
and compliance improvements
to evaluate the effectiveness of
translation efforts.

Identify which translated mat-
erials are most frequently used
and address existing language
gaps to refine future translation priorities.
Regularly revisit translation strategies to
maintain cost-efficiency while ensuring
accessibility.

ensures that
patient materials

are not only

linguistically
accurate but also

culturally

appropriate and
patient-friendly.

ment, and equitable healthcare
access. Prioritising language
accessibility is essential for a more
inclusive and effective healthcare
system. Engaging skilled medical
translators ensures that patient
materials are not only linguistically
accurate but also culturally
appropriate and patient-friendly.
To conclude, I invite you to
read the March 2024 issue of
this journal on Translation
[https://journal.emwa. org/translation/] which
explores the transformative role of translation in
advancing medical communications and improv-
ing access to healthcare. Lastly, I leave you with a
reflection: Medical translation is essentially
medical writing, but in another language.
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Abstract
Effective medical communication s critical for
patient consent, adherence to treatment, and
improved health outcomes. Visual aids, such
as infographics, diagrams, and charts, have
proven invaluable for enhancing comprehen-
sion, particularly of complex medical concepts
like risks and numerical data. Historically,
medical visualisations have played a vital role,
from Renaissance anatomical atlases to
modern-day graphical abstracts and patient-
centred infographics. Innovations in visual
communication underscore their transforma-
tive power in healthcare. Despite their long-
standing utility, visual aids remain underused
in patient information, which often suffers from
overly complex language and poor design.
The integration of visuals into clinical trial
reporting, informed consent forms, and treat-
ment plans has gained momentum, supported
by guidelines advocating for patient-focused
communication. Recent studies confirm that
well-designed visuals improve comprehen-
sion, engagement, and equity in healthcare
communication. As user-friendly tools
become more accessible, visual aids will
become integral in advancing patient-centred,
inclusive healthcare practices.

Introduction

nderstandable medical communication is
m important for consent, adherence to
therapy, and positive health outcomes, and is
foundational for high-quality care. Pictures and
visual aids have demonstrable benefits for
comprehension, particularly for risk, uncertainty,
and numerical information.! The importance of
visualisations for medical writing has been
highlighted in the March 2020 issue of Medical
Writing, which showcased example explanatory
visualisations, designs for study protocols, and
graphical abstracts.># A notable

the printing press. Then in the 19th century
extraordinary progress was made in data
visualisation with the development of diagrams.®
Notably, the advent of diagrams was largely
driven by the need to communicate medicine
and healthcare issues to politicians, patients (also
those with no or low literacy), and newly trained
healthcare workers. Several data visualisation
pioneers were working in the medical sector at
this time, namely Florence Nightingale, John
Snow, and Etienne-Jules Marey. Among these
three: Nightingale developed the “coxcomb”

diagram to visually demonstrate

article was even entitled with the Notably, the the positive effect of healthcare
well-known adage “A picture is dvent of reforms for saving soldiers’ lives;
worth a thousand words” and advento Snow established cartographic
emphasised why humans are dlagrams was maps as a tool to trace cholera

drawn to pictures and memorise
information better when supple-
mented with visual components.5
It is therefore not surprising that
today data visualisations and
visual aids are becoming more
frequent in medical communi-

cation.

patients, and

largely driven by cases  and
the need to
communicate
medicine and
healthcare issues
to politicians,

visually  reveal
epidemiological hot spots; and
Marey invented movie animations
to capture the intricacies of human
motion.?10

The recent Coronavirus 2019
(COVID-19) pandemic once
more underscored the critical

importance of the healthcare

Pictures and visual aids in nerY trained sector, and its role in tracking,
medicine - a look back healthcare exploring, and explaining diseases
Pictures are not a new addition to workers. to empower individuals and

the field of medicine: they have
always been integral in medical
practice and research and can be traced back to
antiquity. Medical atlases were essential for
physicians, offering illustrations of human
anatomy and botanical diagrams of medicinal
plants, but they were also admired by the elite.®
Ilustrations of the typical appearance of a plant
or animal would serve as a reference and were
passed along among scholars and regularly
transcribed.® Atlases provided an accessible way
to summarise and convey complex information
in an era when literacy was limited, linguistic
barriers were high. They were a portable means
of communication.”

During the Renaissance, more systematic ap-
proaches to medical visualisation were developed,
fuelled by technological advancements such as

56 | June 2025 Medical Writing | Volume 34 Number 2

policymakers to make informed

decisions. In addition, today’s
digital tools and user-friendly software power the
adoption of data visualisations widely in the
healthcare sector. A non-exhaustive summary of
open-source user-friendly software, icon libraries,
and web-based illustration tools is provided in
Table 1.

Health literacy challenges

and the need for visual aids

Patients’ involvement in clinical trial design, such
as identifying key endpoints and measures, has
received increasing attention in recent years.
In the EU, the EMA has introduced initiatives to
enhance patient involvement in regulatory
decision-making, such as the Patient Engagement
in the Benefit-Risk Assessment of Medicines
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Table 1. Tools and resources for prototyping visual aids

Name

Generalicons

SVGrepo

Fontawesome

PowerPoint

Biology icons

Bioicons

NIH BioArt

Phylopic

Reactome

SciDraw

Medical icons

Healthlcons

SmartServier

Design tools

Figma

Inkscape

What is it used for?

Large scalable vector graphic icon library, search function for icon style and appearances
(colour, line style).

Unicode-based icon library with many free icons, individual/batch download as scalable
vector graphic (SVG).

Inbuild image and icon libraries and many pre-drawn shapes that are free to use.

Expanding repository of biology and laboratory icons from petri dishes to model organisms
available under free licenses (CCO).

A collection of free, high-quality, vectors, icons - created by professional illustrators.

Shapes of numerous animals, plants and further model organisms, e.qg., for phylogenetic
trees.

Provides scientific pictograms and chemical drawings for free re-use and encourages the
upload of user-designed pictograms for sharing with the scientific community.

Free repository of high-quality icons.

A global volunteer effort to create common icons for many specialised medical scenarios
available under creative commons license (CCO).

A free collection of medical drawings from Servier Medical Art that can be downloaded as a
full slide-deck and used with attribution

Online prototyping, free form, charts, and icons can be integrated.

Open-source, offline, professional vector graphic program, compatible with programming
approaches, expandable functionality with packages.

Website

https://www.svgrepo.com

https://fontawesome.com

https://bioicons.com

https://bioart.niaid.nih.gov

https://www.phylopic.org

https://reactome.org/icon-lib

https://scidraw.io

https://healthicons.org

https://smart.servier.com

project. This initiative aims to ensure that clinical
trials and drug development processes reflect
patient priorities and improve accessibility.!! The
US FDA released a set of guidelines to facilitate
patient-focused drug development to help
clinical trial sponsors identify what matters to
patients, and to ultimately design more clinically
meaningful trials.!?

@ WWW.emwa.org

However, while involving patients in drug
development is gaining more traction, informed
consent documents (e.g., for procedures, surgery,
or medical treatments with material risks such as
radiation therapy) are often focused on
information necessary to protect against
litigation.!> A comprehensive analysis of consent
forms from across US hospitals for surgical or

invasive procedures revealed that these are
written for a high reading level with a mean
reading score of 12.6 (high-school graduate
level) and additionally are often printed in non-
legible print.!* Similarly, in Europe, studies have
shown that patient information leaflets and
consent forms often exceed the recommended

readability level. The European Commission has
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guidelines encouraging the use of clear and
simple language in medical documents, but im-
plementation varies across member states.!s
Likewise, oral communication is often too
complex to be understood fully, and medical
teams regularly overestimate the literacy of their
patients.!6-19 Thus, many patients may not be able
to effectively use health information and are at
increased risk for adverse outcomes. Indeed,
health literacy is one of the strongest predictors
of an individual’s health, and using visuals can

help enhance comprehension and literacy.20

Visual aids in healthcare and clinical
development

Despite their long history and benefits for
communication, pictures and visual aids are still
underused in most patient information. This is
even more surprising considering the increas-
ingly well-documented literacy and numeracy
gaps between medical staff and patients,
particularly in those experiencing cognitive
decline due to age or stress brought on by health

issues and medical interventions.
These gaps challenge effective
communication in healthcare
settings. Visuals can help bridge
this gap by improving compre-
hension and ensuring that
information is accessible to a
broader audience.

Visual aids in patient-focused
drug development

The drug development process
can be broken down into three
broad phases: pre-clinical dev-
elopment, clinical development,
and clinical practice. Visual aids
are mostly used during the
second and third phases for the
purpose of communicating with

the public (here defined as

Many patients may
not be able to
effectively use

health information

and are at increased
risk for adverse
outcomes. Indeed,
health literacy is
one of the strongest
predictors of an
individual’s health,
and using visuals
can help enhance
comprehension and
literacy.

audiences or regulatory author-
ities; therefore, the visuals’
primary purpose is to com-
municate the research data in
graphs and charts.

Once a drug enters clinical
development, presenting infor-
mation to the public, investi-
gators, and clinical trial personnel
in a digestible way becomes more
important. Clinical studies are
lengthy, quality controlled, and
regulated procedures with docu-
ments that are tens to hundreds
of pages long. As patients are
more and more actively involved
(for instance, through patient
boards), it is
mandated that trial information

increasingly

is accessible to them, i.e., with lay-

patients, carers, and other lay persons) (Figure
1). During drug discovery in the pre-clinical
phase, most documents are prepared for expert
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person summaries and visual aids. In the EU,
since 2014 the EMA has required lay summaries
of clinical trial results under the Clinical Trials



Visualizations used during the drug development process

N Clinical
discovery ) trials
Regulatory MedComms
CSR synopsis Manuscripts, abstracts
Protocol, ICF, IB, Slide decks
Patient information Posters

Data visualizations
(graphs, plots, charts)

Graphical abstracts

PRE-CLINICAL

Visuals

Visual CSR
ol Graphical abstracts
synopses
Study schema Graphs/charts

CLINICAL DEVELOPMENT

information
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Medical
journalism Marketing

materials

Public/HCP
communications
Patient
Medical
Education

MedComms

Graphical abstracts
Infographics Graphs/charts

CLINICAL PRACTICE >

Figure 1. Overview of selected key documents and visualisations during the drug development process
Broadly, drug development can be broken down into three phases of pre-clinical research and development, clinical development, and marketing and clinical

practice. During the pre-clinical drug discovery phase, visuals are mainly used to present research results to other experts using data visualisations, and

graphical abstracts can accompany research manuscripts. During the clinical development phase, patient focused communication becomes more important,

where explanatory visuals can used in regulatory documents (study schema in protocols or visual CSR synopsis). In addition, medical communications are

used to communicate trial results in manuscripts, slide decks, posters, etc., and these are often accompanied by visualisations. In routine clinical practice,

accessible public and HCP communications become even more crucial. Here visuals can be used to enhance content for medical education, patient

information, marketing and other materials.

Abbreviations: CSR, clinical study report; HCP, healthcare personnel; IB, Investigator’s Brochure; ICF, informed consent form; MedComms, medical communications.

Regulation (EU No. 536/2014), ensuring that
patients can access comprehensible trial data.2!
One of the most crucial documents at the
beginning of a clinical trial is the clinical study
protocol, which is meant to be an easy-to-use
reference for investigators throughout the study.
Study schemas are diagrams used in the protocol
synopsis to present the most important
milestones and interventions of the trial, and a
well-designed schema can be of great help to
investigators and used for quick reference.
However, a poorly designed or inconsistent
diagram can slow processes and hinder
understanding; therefore, study schemas always
need to be checked for consistency with the rest
of the protocol. The Investigator’s Brochure is
another important document at this stage, which
summarises all available information about a
drug that the investigator can reference. Here,
visualisations are primarily used for presenting

@ www.emwa.org

data, e.g., as graphs and charts.

Two key public-facing regulatory documents
in clinical trials are the informed consent form
(ICF) and the lay summary of the clinical trial
results (the second being a requirement by the
EMA for submissions within the EU). An ICF
explains to patients what is going to happen to
them during the trial and importantly, what risks
and potential benefits they may see - it is their
primary source of information for the procedures
they agreed to participate in. While the
International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for
Human Use (ICH) guidelines (E6[R3]) outline
the requirements for the content of an ICF, the
presentation should enhance understanding using
design principles and simple graphics.22 In
Europe, the Plain Language Summaries initiative
is gaining traction, aiming to improve patient
understanding of complex medical information

through simplified text and visuals.21:23

On the other end, the clinical trial lay
summary explains the key results and takeaways
of a trial. For this document, the official
guidelines already suggest supplementing the text
with infographics.?' Interestingly, the Inter-
national Kidney Cancer Coalition has been one
of the first alliances that offer downloadable,
patient-friendly infographics for clinical trial
results, but the documents’ design has its
drawbacks.2* The downloadable documents
include overcrowded graphs and densely packed
data that can make interpretation challenging.
The combination of small fonts, insufficient
contrast, and complex visual elements may
reduce readability and accessibility for some
readers. Additionally, the document’s findability
is hindered by a lack of descriptive metadata,
such as searchable keywords, alternative text for
visuals, or clear tagging within the file. This
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TITLEOFTHE  PATIENTS
STUDY 2 .

What the study is trying
to find out / show...

* Age and Gender,
¢ Health Conditions,
* Medical History, etc.

STUDY PLAN

Checking Phase

Treatment Phase

End-Of-Study Check-Up

—<

STUDY RESULTS

STUDY NUMBER o o XX
o 44 M
STUDY PHASE* .
XXX T
STUDY TIME PERIOD XXX XXX
XXX

I
NEW TREATMENT XXX
XXX
g)?XMPARISONTREATMENT T CONCLUSIONS

XXXX

COMPANY RUNNING THE STUDY
XXX

IMPORTANT INFORMATION

CONTACT INFORMATION

XXX
XXX
XXX

Figure 2. Template for a visual clinical study report (CSR) synopsis in lay language

*The study phase is an optional element that may require further plain language explanation in a callout box.

Randomisation Phase**

gy

XXX

WHERE TO FIND
MORE INFORMATION
XXXX

Designed by: XXX (Date: XX.XX.XX)

**The term “randomisation” requires explanation in plain language in a callout box. Please feel free to download the original .pptx template (size: 71 KB) here:

https://drive.google.com/drive/folders/1iSSZV1-GBCoZO SkbvGFdMSZuEph2bMOw?usp=sharing

omission can make it difficult for lay audiences to

locate relevant information or navigate the 1.

content efficiently.

Once a trial is finished and the results can be
publicly disclosed, various tools of medical
communications are used to explain the results,
e.g, graphical abstracts to
manuscripts, educational slide decks, and patient
information documents. Typically, visual aids are

heavily used to support these communications.

Simplifying layouts and enhancing the clarity 3.

ot charts can improve the visual effectiveness of
the above documents. For that reason, we created
downloadable, exemplar PowerPoint templates
for a visual CSR synopsis (Figure 2) and a
graphical abstract (Figure 3) in lay language.

accompany 2.

Key elements of our templates:

Structured layout: A4 size (CSR synopsis)
or AS size (graphical abstract), horizontal
layout with clearly divided sections, such as
“Study Plan”, “Study Results”, “Sites”,
“Countries”, etc.

Icons and graphics: Use of simplified icons
(e.g, for patients), charts, and graphs (e.g., bar
chart, pie chart, survival curves) to visualise
datc

Colour coding: Minimal use of colours to
differentiate sections or elements, focus on
colour accessibility (e.g., visible to audiences
with colour vision deficiency).

In our example the following colours were
used:

® Teal: RGB (63, 143, 146), Hex #3f8f92

60 | June 2025 Medical Writing | Volume 34 Number 2

. Infographic

® Orange-brown: RGB (200, 148, 71),
Hex #c89447

® Black: RGB (0, 0, 0), Hex #000000

® White: RGB (255,255, 255), Hex #{HHf

® Medium grey: RGB (127, 127, 127),
Hex #7f7f7f

® Light grey: RGB (217, 217, 217),
Hex #d9d9d9

. Typography: Bold headings and readable

font sizes to emphasize key points. In our
example the typography uses a sans serif font
(e.g., Aptos, Arial, Helvetica), which is
commonly chosen for clean, modern layouts
in presentations and infographics.
Presents

style: complex

information in a concise, visual format.
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What the study is trying to find out / show (main message)...

PATIENTS

+ Age and Gender
[ ] + Health Conditions,
* Medical History, etc.

i xxx

COUNTRIES

XXX

ecking Phase (XXX) / Randomisation*

Treatment Phase (XXX)

End-Of-Study{(e; 1 /ElV )
(XXX)

: New Treatment (XXX)
L]
=] vs.

Comparision Treatment (XXX)

Icon, Logo, Image

lcon  STUDY RESULT 1

XXX
WHERE TO FIND
MORE INFORMATION
XXXX XXX

XXX
XXX

Figure 3. Template for a graphical abstract in lay language
*The term “randomisation” requires an explanation in plain language in a callout box. Please feel free to download the original .pptx template (size 104 KB) here:

https://drive.google.com/drive/folders/1iSSZV1-GBCoZOSkbvGFdMSZuEph2bMOwusp=sharing

We envisiage that a visual CSR synopsis in lay
language may become an integral part of the
CSR, whereas a graphical abstract in lay
language could be an encore element in
publications and social media communica-
tions.2S However, visual aids in patient-focused
drug development are often not findable by lay
audiences due to several key challenges. They
typically lack standardised metadata, such as
keywords or descriptive tags, which hinders
indexing by search engines and databases.
Stored as non-searchable image files (e.g.,
PNG, JPEG, or PDFs), these visuals are rarely
enhanced with alt-text or optical character
recognition, making them inaccessible to
search algorithms. Additionally, visual aids are
often isolated from the full text of a clinical
document or a publication and are not linked
to related content, limiting their discovera-
bility.26 Poor integration with search systems
and a lack of standardised terminology in
captions or descriptions further reduce their
visibility. To improve findability, medical
communicators could enrich metadata, inte-

@ WWW.emwa.org

grate image recognition tech-
nologies, adopt standardised
formats, and ensure better index-
ing within scientific databases.

Visual aids in routine clinical
practice

Once a product has received
marketing authorisation and can
be used in clinical practice,
visualisations could take a more
central stage. A wide range of
visuals could be integrated in
clinical care for different purposes,
from eye-catching illustrations and
simpler graphics for educational/
informational content (e.g., for
patient  information leaflets,
healthcare personnel training/
advice materials) to more detailed
infographics and visual abstracts

(e.g., for study results).

Explanatory visualisations have already
become essential diagrams in clinical trials, pro-

icon STUDY RESULT 2

To improve
findability,
medical
communicators
could enrich
metadata,
integrate image
recognition
technologies,
adopt
standardised
formats, and
ensure better
indexing within
scientific
databases.

CONCLUSIONS
XXXX

IMPORTANT
INFORMATION

Designed by: XXX (Date: XX.XX.XX)

minently featured in graphical
abstracts and participant edu-
cation materials, and we recently
contributed a comprehensive
guide to their design.?” Building
on this, Jambor et al. recently
conducted a comprehensive study
and clinical evaluation of picto-
gram-based timeline visualisations
for routine clinical practice,
specifically in treating patients
with haematological neoplasms.28
These visual cancer treatment
timelines were developed colla-
boratively with patient representa-
tives and physicians and designed
to summarise complex treatment
timelines (Figure 4).

The study revealed that these
visual aids significantly enhanced
comprehension among partici-
pants and instilled a greater sense

of security regarding their treatment. By
comparing different formats for encoding key
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information, the study demonstrated that
abstract pictograms performed as well as, and in
some cases better than, more realistic comics or
photographs. These simplified visuals were
particularly effective across all age groups,
including older adults who are more frequently
affected by haematological neoplasms.

In the EU, various healthcare initiatives have
embraced visual tools to improve patient com-
munication. For instance, the European Patients’
Forum advocates for better use of pictograms and
simplified visuals in patient information leaflets
across EU languages, ensuring consistency and
accessibility.2?

Clinical evaluations further validated the
utility of these visual cancer treatment timelines.
Participants demonstrated improved information
retention, and both patients and physicians
perceived the aids as beneficial 28 Importantly,
these visuals made complex medical information
more accessible to a diverse patient population,
offering a promising strategy for enhancing
equity in healthcare communication and
outcomes.

Conclusions

Visual aids present a transformative opportunity
to improve healthcare communication, aligning
with the Institute of Medicine’s quality criteria for
patient-centeredness and equitable care.303! The
increasing availability of user-friendly software,
icon libraries, and web-based illustration tools
makes it easier than ever to design accessible and
effective visual aids, even for non-experts.

By empowering patients to make informed
decisions, these tools complement traditional
methods of medical communication. Their
adoption in informed consent processes,
treatment plans, and clinical trial reporting is
likely to become more widespread — and perhaps
even mandatory — in the future. Incorporating
visuals into healthcare dialogues fosters a more
inclusive, engaging, and impactful approach to
patient education, ultimately contributing to
improved patient outcomes and equity in care.
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Abstract

Medical communicators can choose words
that influence how people perceive
individuals and populations who take part in
research. For many years, the term subjects was
used ubiquitously and internationally in
clinical research. However, this term can fuel
disrespect, mistrust, and bias in clinical
practice and research. As a result, subjects has
been increasingly replaced with the more
precise and respectful term participants.
However, other terms may more accurately
and precisely describe people who take part
in clinical research while also recognising
their contributions, autonomy, humanity,
and individuality with respect, empathy,
compassion, and kindness.

Introduction
edical communicators have the power to
m choose words that influence how people
perceive individuals and populations who take
part in research. They can choose precise
language that empowers, humanises, and builds
trust with respect, empathy, compassion, and
kindness. Or they can choose language that
erodes trust, disregards the humanity and
individuality of people, and contributes to
explicit and implicit bias in health care.l
For many years, people who took part in
clinical research were ubiquitously and
internationally referred to as subjects. However,
over the past three decades, subjects has been
increasingly replaced with the term participants.

This shift is due to differences in the denotations
and connotations of these terms.

Denotation vs. connotation

Denotation refers to the direct and specific
meaning of a word (i.e,, the definition).5 On the
other hand, connotation refers to the suggested
meaning of a word separate from the explicit
name or definition (i.e., the ideas or feelings
associated with that word). In other words,
denotation is the explicit or objective meaning of
a word, and connotation is the implicit or
subjective meaning of a word. For example, the
denotation of “public speaking” is “the act or
process of making speeches in public.”” However,
for many people, the connotation of “public
speaking” includes feelings of anxiety, fear, and
dread.

The denotations and conno-
tations of the terms subjects and
participants can give insight into
the reasoning for shifting away
from using subjects toward using
participants. The word subject can
be used as a noun, adjective, or
verb and, therefore, has many
definitions. As a result, use of
subjects is imprecise and risks
creating confusion and mis-
understanding. As a noun (the
appropriate use in the case of
referring to study participants),
the word “subject” can mean “an
individual whose reactions or responses are
studied.”8 This definition may seem appropriate
in research and relatively harmless. However,
other definitions include “one that is placed
under authority or control” and “one that is acted
on.8 These definitions connote a power
differential that can fuel a perception of people
who participate in research as “less than”. This
connotation is disrespectful and contributes to
bias.210

On the other hand, the definition of
participant is “one that participates.”!! With this
singular and clear definition, there is no room for
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interpretation or misunderstanding. This term
also does not connote a power differential and,
thus, is more respectful to people who take part
in research. Based on these definitions alone, one
can deduce that the term participants is a better
choice than subjects.

Alternatives to participants
Although participants is now the preferred term,
some people argue that participants is not always
the appropriate choice. For example, some
believe that the term subjects more accurately and
honestly represents a participant’s vulnerability
within  research  that requires formal
protections.!213 Others acknowledge that they do
not like the term subject, but they believe that the
word is a clearer choice than participants. They
argue that everyone who is involved in a study -
patients,  investigators, study
coordinators, committee members,
etc. — are all “participants” in a
study.1415
Given these perspectives, are
there alternatives to the terms
subjects and participants? One
possibility is to use the term
volunteers. However, this term may
be most appropriate for non-
therapeutic ~research4 or in
reference to a comparison group.
For example, the National Institutes
of Health (NIH) defines a healthy
volunteer as “someone with no
known significant health problems who
participates in research to test a new drug, device,
or intervention” and whose “health information
can be used as a comparison.”16 Alternatively, the
AMA Manual of Style defines such a person as a
control participant, albeit with a more nuanced
definition: “a person who does not have at least
some of the characteristics under study or does
not receive the intervention but provides a basis
of comparison.” This definition infers that the
control participant may not be “healthy,”
supporting that healthy volunteers may not be the

most accurate choice for a comparison group.
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The term volunteer also may not be appropriate
in other cases, such as studies involving people
who could not consent or willingly participate
(e.g., people who have died, people whose family
provided consent on their behalf).

Another option is to use patients. However,
this term may not be appropriate in all
circumstances. For example, the AMA Manual of
Style describes a patient as “a
particular person under medical
care”” Similarly, the Publication
Manual of the American Psy-
chological Association describes a
patient as “an individual diagnosed
with a mental health, behavioural
health, and/or medical disease,
disorder, or problem who is
receiving services from a health
care provider”!7 Given these
definitions, patients may not be
appropriate for studies in which
people are not receiving medical
care, such as survey research or
community projects.

In some studies, sample might
be the most appropriate term. This term would
be most applicable to analyses of large, de-
identified data sets. This term would also be
established

statistical terms and describing study designs

appropriate  when discussing

@ www.emwa.org

For example, use
terms that clearly
define the person
or population,
such as children,
adults, women,
men, respondents,
or people with a
certain condition
(e.g., patients with
breast cancer).

(e.g., “between-samples estimate”).!7

Another consideration is to use the term case,
but only with caution. Like subject, the term case
can be dehumanising when referring to a specific
person.® To distinguish case from participant,
both the AMA Manual of Style and Publication
Manual of the American Psychological Association
specify that a case is an instance of a disease or
disorder, and a patient or person is
affected by a disease or disorder
and is receiving care from a health
care professional.%17 Thus, case is
more appropriate for describing
case-control studies (e.g., cases,
patients in the case group, or case
patients and controls).o

Other options include the
terms clients and consumers. How-
ever, these terms are appropriate
in limited settings. For example,
clients might be appropriate in
some academic, business, school,
or other settings.!” This term
might also be appropriate for
referring to people under the care
of psychologists or enrolled in treatment
programs for substance misuse or other dis-
orders.® Occasionally, consumer might also be
appropriate, such as describing people who
“consume” information on the internet. However,

this term should not be used to refer to patients.?

Anideal option is to choose the most specific
language possible to describe people who take
part in research.!” For example, use terms that
clearly define the person or population, such as
children, adults, women, men, respondents, or
people with a certain condition (e.g,, patients with
breast cancer). This approach ensures accuracy,
precision, and clarity while respecting people
who take part in research.

Recommendations

Many different terms can be used to refer to
people who take part in clinical research. But is
there one best term? Unfortunately, no. In many
situations, participants is the most clear and
respectful choice. In others, medical com-
municators must carefully consider the context
and refer to people in a way that accurately
acknowledges their contributions and autonomy.
And in every case, medical communicators must
use language that recognises people’s humanity
and individuality with respect, empathy,

compassion, and kindness.
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Abstract

Artificial Intelligence (AI) integration in
clinical practice has intensified in the last few
years, from systems analysing and interpreting
existing data to generative Al systems capable
of creating new information and offering new
possibilities for patient communication.!
However, the public’s perception of Al-
generated health information remains largely
unexplored. This study aimed to assess public
trust in Al-generated health information,
identifying influencing factors on their trust
and evaluating the accuracy of Al-produced
content. A mixed-method approach was
employed, involving a survey distributed via
social media to individuals with recent access
to health information. Results revealed that
while the public knew Al systems’ capabi-
lities, their trust in Al-generated content was
moderate. Key concerns included: the
accuracy of the information, potential biases
in Al algorithms, and ethical issues related to
privacy. Results showed that transparency,
healthcare professional endorsements, and
clear evidence of accuracy are critical in
building trust in Al-generated health
information. Addressing these concerns is
essential for successfully integrating Al into
patient communication, to enable the
reliability and use of AI as an ethical tool in
healthcare.

Background

rtificial Intelligence (AI)’s previous use in

healthcare was initially focused on data
analysis and interpretation. Generative Al can
now create de novo documents and “new”
information. Though AI has proven its benefits
in patient education? and diagnostics, public
doubt and trust in this technology remain. AI's
capability to generate de novo health information
raises concerns about the information’s accuracy,
transparency, and the risk of AI hallucinations
(where incorrect or fabricated data can be
generated). Meeting these concerns is essential
for AI developers to continue developing better
versions of the tools for use in healthcare and
decision-making.> The gap between developer
knowledge and public concerns formed the basis
for the research featured in this article, which was
aimed at exploring public trust and concerns
regarding Al-generated health information and
identifying any influencing factors.

Evolution of Al in healthcare

Communication with patients has taken on new
dimensions throughout the evolving medical
writing landscape, particularly with the advent
of AL AT’s integration into clinical practice has
been transformative, specifically in generating
health information. Tools such as ChatGPT,
Google’s Bard, and Microsoft’s Copilot represent
the beginning of what generative Al can offer in
developing new, context-specific health informa-
tion in real-time. These advancements can
potentially revolutionise patients’ access to
medical information, as this gives them quick and
personalised insights without healthcare pro-
fessionals. However, the integration of Al-gen-
erated content into healthcare communication
does come with challenges. It is important to
note the increasing questions about its accuracy,
public trust in the information produced, and the
ethical implications of its use Trust is a
cornerstone of efficient communication within
healthcare. Trust erosion results in poor patient
outcomes due to disengagement from healthcare
services.S This article, derived from a dissertation
submitted to King’s College, London, explores
the public perception of Al-generated health
information, discussing public trust, their
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concerns, and the influencing factors shaping this
evolving relationship.

Examining these aspects of Al-generated
health information should help medical writers
to effectively communicate and understand the
nuances of the complex topic of Al-generated
health information, contributing to the academic
discourse on Al in healthcare. Furthermore, this
work offers evidence-based insights into public
perceptions, with practical recommendations for
improving patient communications and ensuring
the ethical use of Al in accordance with the

guidelines in place.6

Study methodology
A mixed-methods approach was employed, using
quantitative and qualitative methods to gather
data. An online survey was disseminated from
May-June 2024 via Instagram and shared
through friends and family. Instagram was chosen
due to its widespread use, specifically among the
younger populations who are more engaged with
Al tools. Furthermore, the survey was shared
through personal networks to prevent the
limitation of younger populations and to increase
the response rate. A sampling strategy approach
targeted individuals aged 18 and above with
recent access to health information (within the
past 3 months3) to aid in the accuracy of
participant responses. The survey included
Likert-scale questions to measure public trust in
Al-generated content and open-ended responses
to capture public concerns and suggestions. In a
related project, the accuracy of Al-generated
health information was also assessed through
cross-verification of the information with trusted
medical sources. The study responses were
gathered anonymously and the information was
secured per King’s College London’s data
protection policies.

The survey received 75 responses, of which
60 responses were included in the final analysis.
The remaining participants either did not meet
the inclusion criteria or did not complete the
survey. Most respondents (65%) were 18-24
years old; 15% were 25-54 years old; 11.7% were
55-64; and 8.3% were 65 years or older. The
survey was open to global participation, but the
social networks used for recruitment were in



Kuwait and the UK. Gender data were not
collected.

What was the public perception of
information generated by Al?

The public perception of Al presented a complex
mix of optimism and scepticism. While most
respondents (68.5%) demonstrated a willingness
to engage with Al-produced content, there were
significant concerns about the accuracy, biases,
and ethical implications of the information
generated. Most participants had a moderate
understanding of how AI produces health
information. The study highlighted varying levels
of awareness, trust, and knowledge of Al-
generated health data. Survey results indicated
that while 27.8% of respondents would be willing
to read Al-produced health information without
hesitation, the majority were open to its use but
were concerned about fully trusting the informa-
tion. Another prominent concern voiced by
participants (83.3%) was the accuracy of this
health information. Respondents were worried
that AI systems might provide inaccurate
information, resulting in poor health decisions.
This concern was compounded by “AI hallu-
cinations” (Al tools adding information to fill in
gaps in some cases). Many respondents were
unaware of this, highlighting the need for greater
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transparency in Al systems. This was voiced
particularly by a respondent as quoted: “AI
hallucinations being a big issue at the moment
possibly misleading the public about healthcare but
also the key difference of using the right prompt to
extract much more accurate healthcare information
that most people aren’t aware of.”

This lack of exposure to Al technologies can
affect public perception, limiting their trust and
acceptance of such technologies. Privacy was
another critical issue for respondents, as there is
an increasing apprehension surrounding data
security, specifically with the potential of un-
authorised access to health information. Ethical
concerns were raised around the transparency of
Al systems’ decision-making processes, reflecting
a broader unease with the adaption of Al in
healthcare without robust safeguards.”

Why were people searching for health
information?

The motivation of individuals seeking health
information plays a critical role in understanding
how and why they engage with Al-generated
content. The survey revealed that most people
searched for health information through general
curiosity, the desire to manage personal or family
health, or seeking health information after
recommendations from healthcare professionals.

This motivation often drove individuals to
explore symptoms, treatment, and preventative
measures. Motivations to manage personal or
family health stem from patient empowerment
and self-care, seeking to actively manage their
health conditions and the importance of sharing
health information with others.

Is there a link between various age groups and
trust in Al-generated health information?

The relationship between age and trust in Al-
generated health information is critical in
understanding how various age groups engage
with healthcare technologies. The study revealed
significant correlations between age and trust
levels. A t-test analysis revealed that younger age
groups were more trusting and familiar with
Al-generated health information than older
groups (t=2.14[58]; p=.036). Younger partici-
pants, mainly those aged 18-24, exhibited the
highest levels of trust in Al-generated health
information. This age group had more exposure
to Al technologies such as chatbots and digital
health platforms. Respondents in this age group
(75%) were aware of Al capabilities in generating
health information, and a significant portion
were open to using Al for health-related inquiries.
Despite this overall trust, some participants still

expressed concerns about the accuracy of the
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information provided by Al systems.

Examination of trust among older adults
revealed a lower level of awareness of Al capa-
bilities. Many expressed their scepticism about
the accuracy of Al systems and were more
inclined to trust advice from healthcare pro-
fessionals instead. Several factors contributed to
this mistrust, including lower digital literacy
levels, limited exposure to Al technologies, and
data privacy concerns.

What are the main benefits of health
information generated by Al?

Al-generated health information presents various
benefits with the potential to revolutionise how
healthcare providers and patients access and
utilise health data. Respondents identified the
primary benefits of Al-generated health infor-
mation as efficient and rapid access to informa-
tion, reduced workload for healthcare
professionals, provision of personalised health
advice, and the ability to deliver up-to-date health
information. Overall, it was observed that most
participants were optimistic about the potential
use of Al in improving healthcare in the future.
A respondent emphasised this: “T am very critical
about technology but in terms of Al being
implemented in healthcare, I look forward to that
day as it would make it easier for me to enquire
about my health online.”

What factors Influenced public perception
of Al-generated health information?

Technological, social, and ethical factors shaped
public perception of Al-generated health
information. The study identified several vital
factors influencing respondents’ perception of
Al-produced health content, including a clear
explanation of how health information was pro-
duced, evidence of data accuracy, endorsements
from healthcare professionals, and the ability to
provide feedback. This was particularly voiced by
respondents as followed: “Information may be
biased based on the region and be personalised to a
specific area.”

Another respondent quoted: “T believe Al
needs more endorsements from healthcare pro-

viders.”

How accurate is health information generated
by Al vs. trusted medical sources?

A companion project involved cross-verifying
the accuracy of Al-generated health information,
with information from trusted medical sources
(e.g. BNF, NICE, WHO). Prompts were entered
into ChatGPT to request information on
symptoms, treatments, and lifestyle advice for the
common health conditions of hypertension,
Type 2 diabetes, depression, and tuberculosis.
The results of this analysis showed that AI-
generated content generally aligned closely with
information from medical sources. Although the
information was not always fully detailed, it did
not fail to provide accurate content. However, it
is important to note that lack of detail in medical

information can result in damage and mis-
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interpretation, thus it is vital for this information
to be verified clinically.

This was specifically emphasised by a
respondent as followed: “I find Al produced health
information very convenient and I use it often for
starting my research. However, I always double check
with trusted sources like UK guidance. I'm sure that
Al tech will keep getting better and making our lives
easier by giving reliable health information quickly.”

Recommendations for the future
Based on the data gathered from the study, there
are several recommendations for future research
in enhancing the fields of Al-generated health
information. This research should be specific to
elderly age groups as this demographic varies in
their trust and familiarity with Al Developing
user-friendly tools may help healthcare providers
and patients understand Al-generated health
information. Assessing the long-term effect of AI
technologies, patient satisfaction, and healthcare
costs would help AI developers enhance their AT
systems.® Furthermore, mitigating potential
biases in Al algorithms could ensure accurate and
equitable healthcare recommendations.
Moreover, addressing Al hallucinations and
limiting this issue could increase public trust and
ensure patient safety. Finally, implementing
educational programmes to increase patient
literacy around Al tools could help patients to
comprehend Al’s capabilities and limitations.
These enhancements can improve patient care
and health outcomes globally.

Discussion and conclusion

This article explored the public’s perception and
trust regarding Al-generated health information.
Key findings revealed general openness to using Al
for health-related inquiries, but significant
concerns remained about the accuracy and
transparency of Al-generated content. Younger
individuals exhibited higher trust levels due to their
exposure to technology. The trust gap suggests that
targeted educational campaigns or more user-
friendly AT tools designed for elderly populations
may be necessary to bridge this gap and increase
confidence and comfort with AI use. Healthcare
providers and AI developers must focus on
transparency, accuracy and ethical considerations
to address the trust gap between age groups.

The general interest in health information
reflects a proactive approach and the public’s
willingness to become well-informed and take
ownership of their healthcare decisions. It is



crucial to understand further the public’s motives
behind their access to health information, as this
aids in developing efficient strategies to enhance
how reliable the health information is.
Individuals can adhere better to treatment
plans and healthier lifestyles if they have per-
sonalised health advice. Thus, Al can assist in
rapidly disseminating the latest evidence-based
information and ensuring that healthcare
providers and the public are informed of the
most recent developments in healthcare. Easy
and rapid healthcare access is advantageous in
situations where individuals seek immediate
information about symptoms, treatment options
or preventative care.? This convenience allows
users to obtain relevant health information
without the delays typically associated with
clinical consultations. Moreover, as Al tools can
automate administrative and informational duties,
healthcare professionals can focus on more
complex tasks, enhancing the efficiency of health-
care systems and improving patient outcomes.

On the other hand, users need to be aware of Al
algorithms and data types (whether medical
databases, peer-reviewed databases, etc.) as this
transparency can help foster trust and acceptance
of Al technologies. Cross-referencing Al output
with trusted medical outlets could help enhance
Al accuracy and user trust.!0 Incorporating
feedback from healthcare providers could help
refine Al applications by making users feel more
engaged throughout. Through addressing these
needs, the benefits of Al technologies can be
ensured by stakeholders, guaranteeing public
engagement with Al tools. Furthermore, rigorous
validations and manual verification processes
could be implemented to achieve reliable
healthcare outcomes. Implementing robust data-
cleaning techniques and quality control would
avoid inconsistencies in AI algorithms,!! and if
implemented accurately, this could be one of the
first steps in enhancing data quality. Although AI-
generated health information has the potential to
enhance healthcare delivery, addressing concerns
around accuracy and ethical implications is
essential in building public trust and ensuring the
correct use of Al in healthcare.!2 Furthermore,
increasing public awareness is crucial in limiting
public scepticism of Al tools. This can be fulfilled
through implementing educational programmes
(teaching the foundation of Al tools in health-
care), collaborating with trusted media outlets to
reach a broader audience, and involving health-
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care providers in supporting these technologies.
Implementation of Al systems in clinical settings
can help them achieve their full potential,
allowing members of the public to overcome
their scepticism of Al tools.

Once public trust in Al tools is enhanced,
patient engagement, which provides health
insights that are reliable and accessible in
increasing public engagement’s decision-making
in healthcare, could also be enhanced.
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Abstract

The clinical research landscape is constantly
evolving, as new regulations and innovations
come together to help accelerate scientific
discoveries and medical advances. A promi-
nent example of this is the rapidly emerging
technology of artificial intelligence (AI).
Using Al to develop lay summaries (LS) of
clinical trial results can enhance transparency
and accessibility, while maximising efficien-
cies and facilitating scalability. This document
is a product of collaboration between experts
from over 1S organisations in the US and the
EU, including industry, academia, and a
patient-focused nonprofit. It aims to explore
how AI can be responsibly applied to LS
development. While aligning with current
industry standards, this document provides
several recommendations for Al implementa-
tion that highlight the necessity of human
oversight and expertise. This joint effort
between human and machine can help LS
achieve high standards in accuracy, trans-
parency, and compliance, while building
public trust and empowering patients to make
informed healthcare decisions.

Introduction

he landscape of pharmaceutical research is
constantly evolving as emerging tech-
nologies reshape conventional practices. One such
advancement is the use of artificial intelligence
(AI) to support the development of lay summaries
(LS) of clinical trial results. LS play a crucial role
in increasing transparency and ensuring that trial
results are accessible and understandable to
patients, their caregivers, and the wider public. As
Al technology rapidly evolves, it presents both
considerable benefits while also introducing risks
that must be thoughtfully managed in the context
of LS development.

This document reflects the collaborative
efforts of a diverse working group consisting of
over 1S5 organisations from the US and EU,
representing industry, academia, and a non-profit
patient-focused organisation. The working group
is composed of professionals with expertise in
medical writing, technology, clinical operations,
plain language, clinical trial transparency,
and patient engagement. Together, they explored
how Al can be responsibly applied to the creation
of LS.

Working group members

Sanjay Bagani, Vice President, Clinical
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Behtash Bahador, Director, Health Literacy,
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Kimbra Edwards, Senior Director, Health
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Director, Tufts CSDD
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This document aligns with all broadly accepted
industry standards, particularly the Good Lay
Summary Practice (GLSP) guidance.

Background

Lay summaries are designed to make clinical
research results more accessible to non-scientific
audiences by translating complex medical
information into plain language. Al can improve
the efficiency of drafting LS by reducing manual
effort (i, time and resources). Whereas the
lack of sufficient human oversight can lead
to inaccuracies or misinterpretations. For
example, using data solely from sources like
ClinicalTrials.gov may lack the proper context to
appropriately develop an accurate and complete
LS.

Al applications in health care are increasingly
subject to oversight from regulatory authorities.
At the time this document was authored, the US
and EU are developing frameworks aimed at
ensuring data privacy, accuracy, and ethics, such
as the US Blueprint for an Al Bill of Rights,! the
NIST AI Risk Management Framework,? the EU
Artificial Intelligence Act, the EU Ethics
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Al and LS terminology

In this document, Al will be used to refer primarily to large language models (LLMs) that generate text,such as GPT, Gemini, Claude, and

Llama.

Additionally, lay summaries (LS) of clinical trial results are also known as lay language summaries (LLS) of clinical trial results, plain language
summaries (PLS) of trial results, or trial results summaries (TRS).

Guidelines for Trustworthy AI# and the FDA’s
Guidance on the use of Al in the development of
drugs and biological products.® In addition,
organisations like ICMJE, AMWA, EMWA, and
ISMPP emphasised the need for transparency,
accuracy, and human oversight in Al-generated
medical writing. In turn, at the enterprise level,
sponsor organisations are developing and
deploying Al use cases and policy documents,
including tools for drafting scientific and public-
or patient-facing documents.

As Al regulatory frameworks, guidelines, and
technology evolve, stakeholders must stay
informed and adopt best practices to ensure high
quality and compliant LS. At the time of this
writing, there were limited guidelines on Al use
in medical information, and none specifically
addressing LS or other patient-facing clinical
research information.

This document was initially drafted using AI
to evaluate the feasibility of the outlined
recommendations and considerations we have
developed. Human experts reviewed and revised
the content through multiple iterations, including
feedback from a public comment period. The
feedback received during this period was largely
from research professionals, but also included
some patients or members of the public. Both
human review and Al were used to review and

revise drafts for tone, spelling, and grammar.

Opportunities and risks

AT has the potential to enhance the efficiency of
LS creation and promote health literacy by
supporting broader dissemination of clinical trial
results to patients and the public in a faster and
cost-effective way. When used effectively, Al can
streamline development, allowing for quicker
delivery of clear, concise content. With reduced
resource demands, research sponsors may be able
to develop LS for more trials. However, without
appropriate safeguards, Al-generated LS may
contain inaccuracies. Potential issues include
hallucinations (false, fabricated or misleading
information that may arise when the AI model
does not have adequate input and training), lack
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nuance (especially as it relates to scientific data),
and insensitivity to tone and culture.

A hybrid approach, where AI supports
drafting and experts ensure accuracy and
appropriateness, can maximise benefits while
minimising risks. This way, sponsors can maintain
regulatory compliance while ensuring the public
and patients receive timely, understandable, and
accurate information to make effective decisions
about their health.

Application and scope

This document supplements existing LS
development practices, including the GLSP
guidance, which remains the accepted industry
standard for creating and delivering high quality
LS. The GLSP has been adopted by the Clinical
Trials Expert Group, a working group of the
European Commission. It is not the intent of this
document to replace general best practices for
writing LS. Instead, it offers key considerations
for incorporating AI into established LS
workflows. These principles could also apply to
other public- and patient-facing materials, such as
lay language protocol synopses.

The recommended approach emphasises that
responsible Al use is critical — it is to complement,
not replace, human expertise. By combining
thoughtful AT use with expert review, we aim to
create clear and useful materials that enhance
public and patient understanding of clinical
research and promote accuracy, transparency and
trust.

Considerations

Human involvement

Standalone use of Al for creating LS concerns
clinical trial sponsors because AI lacks the
nuanced understanding and contextual know-
ledge human experts provide in understanding
complex clinical trial data. Without proper
oversight, Al-generated LS may misrepresent
these data or miss critical details leading to
inaccurate summaries. This concern was observed
in 2023 in a large-scale instance of publicly posted,
Al-generated LS that lacked proper human

oversight. These lay summaries were eventually
removed from the public domain after significant
concerns were raised regarding their accuracy. To
better ensure accuracy and appropriate tone, Al
should complement, not replace, human expertise
and review, with professionals and members of
the target readership reviewing and refining
content.

Disclosure of Al use

Transparency regarding Al involvement in
developing LS is essential for maintaining public
trust and upholding ethical standards. Failure to
disclose Al involvement can lead to skepticism,
undermine confidence in the information, and
damage the credibility of the author or
organisation.

As Al capabilities continue to advance, open
communication helps address misconceptions
about the technology and build a more informed
and trusting relationship between the public and
the research community. To support this, clear
disclosure of Al involvement, the extent of human
oversight, compliance with regulations such as the
EU AI Act, and acknowledgment of sponsor or
patient community involvement are important
considerations. See Appendix C for additional

guidance and example disclosure statements.

Research sponsor involvement

Research sponsors are responsible for the study
design, objectives, endpoints, and interpretation
of results. Their input is vital for ensuring that LS
accurately reflect trial findings and for precise
interpretation of complex data. As public access
to trial results increases, isolated creation of LS
by external parties risks misinterpretation and
loss of important context. While improved acc-
essibility tools can promote equity in
information dissemination, the absence of
sponsor oversight has been demonstrated to lead
to misinterpretation or omission of important
details in the LS.
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EU Artificial Intelligence Act disclosure guidance

Per Chapter 4, Article 50, Paragraph 4 of the EU Artificial Intelligence Act:
Deployers of an Al system that generates or manipulates text which is published with the purpose of informing the public on matters of public
interest shall disclose that the text has been artificially generated or manipulated.

Misinformation and disinformation
Misinformation refers to unintentional errors,
that can occur when AI misinterprets data or
lacks the context to understand scientific
concepts. Disinformation, on the other hand, is
the deliberate distortion of facts with the intent
to mislead. Either issue may arise if the AI
systems being utilised are open-source or trained
on public data without proper vetting. The
opaque nature of AI decision-making com-
pounds these risks.

Implicit bias and cultural sensitivity

Bias in training date or user prompts — whether
intentional or unintentional — can lead to biased
outputs. When AI models are trained on large
datasets that may not fully reflect the diverse
cultural backgrounds, the generated content can
lack cultural awareness and sensitivity. Al can
reproduce and even amplify those biases,
resulting in skewed summaries that compromise
the objectivity of information shared with
patients and the public.

Promotional tone

LS should be written in a neutral, non-
promotional tone. Al models are trained on large
datasets, potentially including marketing content,
which may result in the use of persuasive or
overly positive language. This can bias the
presentation of results, potentially misleading
readers about the study’s significance, benefits, or
risks. In a clinical research context, maintaining
a neutral, factual tone is essential to accurately
convey findings and uphold public trust.

Rapid technological change

Al technologies evolve quickly, and using
outdated models may lead to inaccuracies and
inconsistencies in the generated content. This
rapid pace of change may also make it challenging
to keep Al tools aligned with the latest standards
and best practices. This could increase the risk
that LS may not meet current regulatory or
quality expectations. With appropriate Al
governance (see Appendix B for more details)
this risk can be mitigated effectively.

Data privacy

Clinical study data sets contain sensitive personal
health information about the participants. To
ensure data privacy is maintained, all inputs used
to create the LS should not include identifiable
patient data. Aggregated data should be used, and
organizations must ensure that Al models are not
retaining sensitive information. Good data
stewardship is required.

Recommendations for effective
Aluse in LS development

Al is a transformative tool that can enhance
productivity in LS development. Examples of
productivity include handling repetitive tasks like
drafting, organising information, and simplifying
technical language. It’s important to ensure that
all machine-generated outputs are reviewed by
humans, who bring essential judgment in areas
where Al may fall short. By using Al to support
—not replace — human expertise, organisations
can improve efficiency while ensuring LS remain
accurate, appropriately written for their target
audience, and aligned with regulatory standards.

Suggested additions to process flow

Al should be integrated at specific points in the
existing LS development process, such as the best
practices and overall process (as laid out in the
GLSP) with clear roles for human review and
approval (see Figure 1).

Key stakeholders and expertise

The effectiveness of Al in generating LS is
contingent upon the expertise of the humans
involved in its training, prompting, oversight,
generation and revisions of LS. To ensure
adherence to best practices and maintain quality
and accountability, all reviewers and approvers
recommended by the GLSP should retain their
essential roles, skills, and qualifications in the LS
process, even when Al tools are integrated. While
standard operating procedures and resourcing at
organisations may vary, stakeholders possessing
the following additional AI knowledge and
experience may play critical roles at various
stages:
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® AIJ training and development experts: Al
development experience is required to design
and calibrate the Al systems to properly train
the system on relevant inputs and datasets.

® Health literacy specialists: Expertise in
health literacy and plain language writing
should be leveraged to help train the Al on
simplifying complex medical language into
terms that are understandable, including
guiding AT on which terminologies, explana-
tions, and formatting best align with the
needs of the reader.

® Legal and compliance teams: To ensure that
Al systems use data safely and in accordance
with approved AI and/or data use laws and
policies (such as GDPR or HIPAA), appro-
priate expertise should be incorporated into
training, building the appropriate framework.
Data privacy monitoring can be achieved
through standard LS review procedures.

® LS and medical writers: Once Al generates
a draft, medical writers will need to ensure the
AT’s interpretation of clinical results are
factual and that no critical scientific nuances
are absent in the LS. This will be different than
what they have traditionally done in
authoring this information for the LS.

Additional considerations

It is important to recognise that while LLMs are

capable of generating human-like text, they still

have limitations to be managed. This section

outlines several additional considerations when

implementing Al for LS.

® Templates and glossaries: Standardised
templates can help ensure consistency and
compliance with regulatory requirements. Al
should be trained to work within these
templates while allowing for necessary
flexibility such as study design and/or different
therapeutic areas. Al should also be trained to
use a glossary for preferred terminology within
aparticular document or set of documents and
previously completed summaries.

® Data inputs: The quality and comprehensive-
ness of data inputs are crucial for generating
accurate and relevant LS. Reducing the risk of
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Initial Draft Creation

Human Refinement

(Al and Human Involvement) > (Human Involvement)

Al can be used to help
draft lay summaries by
processing study data,
simplifying technical
details, and ensuring
consistency, reducing
time spent on manual
tasks. Human experts
should be involved in
thoughtful prompt
writing and data input.

Human experts,
including medical
writers and health
literacy specialists,
should review
Al-generated drafts
to ensure accuracy,
ethical compliance, and
audience-appropriate
language, while
correcting errors and
contextualising
findings.

>

Initial Draft Creation
(Human Involvement)

After refinement, the
document should
undergo a quality
control (QC)and
compliance check in
alignment with existing
processes. This
ensures compliance
with data privacy laws,
reqgulatory standards.
and ethical guidelines
for communicating
study results.

Initial Draft Creation
(Human and Al involvement)

>

Review and approval
should align with existing
processes including
cross-functional teams.
patient advocates and/or
advisory groups. This
ensures the document is
clear. engaging, and
culturally sensitive.
During this time, Al could
likely assist with smaller
tasks such as grammar
and spelling checks.

Figure 1. Suggested additions to process flow

Al hallucinations or overconfidence helps
prevent seemingly legitimate responses that
may omit critical information or draw
incorrect conclusions. It would be beneficial
for AI models to include references from
source documents from which data and
information are being pulled. Key data
sources may include:

® Aggregate tables, figures, and listings
(TFLs)

Clinical study protocols (CSP)

Clinical study reports (CSR)

Informed consent forms (ICF)

Lay protocol synopsis

Other nonpromotional public or patient-
facing documents
® Glossaries of medical terms and plain

language equivalents

® Prompt engineering: A critical component
of using Al effectively is prompt engineering,
which guides the AI in creating accurate,
understandable, and public- and patient-
appropriate content. For each LS document
to be drafted multiple and sequential prompts
should be provided to the Al for drafting
individual sections and for clear context
setting. Specific instructions on tone and
style, and guidelines for simplifying complex
concepts should be provided. These prompts
help the AI create the right tone, ensure
consistency with approved medical termino-
logy, and address potential biases. By includ-
ing reminders to provide necessary context

@ WWW.emwa.org

and caveats, prompt engineering can help
ensure that Al-generated content is both
informative and patient-friendly. Please see
Appendix A for components of good prompts
and example prompts.

® Governance: Robust Al governance is
essential for overseeing any new system
including an AI system. Implementing Al is
an iterative process that requires initial testing
and continuous improvement. Please see
Appendix B for additional considerations.

® Advanced Al architectures: Leveraging Al
most effectively may require more advanced
architecture, such as AI agent networks.
Agent networks employ multiple Al agents,
each with a specialised role such as a medical
fact-checker, readability optimiser, and bias
and sensitivity detector. Orchestrator agents
can also be integrated into the architecture to
coordinate the work of specialised agents, like
a project manager, while humans continue to
provide expert oversight and intervention at
key points.

Organisations can harness the potential of AI to
enhance their LS processes through carefully
addressing both opportunities and risks outlined
in this document, and through continuous learn-
ing. Regular monitoring and updates to processes
and Al models with the latest medical and
regulatory information will likely be essential to
mitigate associated risks and maintain the highest
standards of accuracy, clarity, and ethical LS
practice.

Conclusion

Incorporating Al into LS development presents
both opportunities and risks, underscoring the
need for thorough planning and careful imple-
mentation. While AT can improve efficiency and
reach, its output must be guided by human
expertise to ensure accuracy, sensitivity, and
compliance. Successful implementation will be
an ongoing process that requires continuous
monitoring, evaluation, and refinement. Ultima-
tely, integrating Al into LS development necessi-
tates balancing innovation with oversight, ensuring
each summary meets the highest standards of
quality, accuracy, and transparency, better ensur-
ing trust and clarity for patients and the public.
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the public.

Appendix A - Prompt engineering considerations

Components of good prompts:

Clear context setting (e.g., “You are writing
a lay summary for a clinical trial on
[condition] for people with a 6th-grade
reading level.”)

Specific instructions on tone and style (e.g.,
“Use a compassionate and encouraging tone
while maintaining factual accuracy.”)
Guidelines for simplifying complex concepts
(e.g., “Explain [medical term] in simple
language a non-expert can understand.”)
Reminders to include necessary context and
caveats (e.g., “Ensure to mention that these
results may not apply to all patients and
individual responses may vary.”)

Use of sequential prompts for refinement
can help improve the quality of a draft.

Example prompts:

“Please create a lay summary of clinical trial
results for a new diabetes medication. Your
audience is the general public, including
patients with type 2 diabetes, who have a
6th-grade readinglevel. Use a compassionate
and encouraging tone while maintaining
factual accuracy. Simplify complex medical
terms but include them in parentheses after
the simplified explanation. Ensure you

mention the study’s limitations and that
results may not apply to all patients.
Structure the summary with understandable
headings and bullet points for easy
readability.”

“Please write a 3-paragraph explanation for
why this trial: [trial name and NCT number
from publicly available website] is being
done. In the first paragraph please explain
the condition, in the second paragraph
please explain the study drug and why it is
being developed, and in the third paragraph
please discuss the trial design and restate the
hypothesis for the final sentence. Please
write the entire explanation at a 12 year old
reading level”

“You are tasked with creating a lay summary
of clinical trial results for a new diabetes
medication. Your audience is the general
public, including patients with type 2
diabetes, who have a 6th-grade reading level.
Here are the clinical trial results you will be
summarising: [insert documentation if
within LLM capabilities/applicable].

Follow these guidelines to create your
summary:
1. Use a compassionate and encouraging tone

throughout the summary. Be warm and
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2. Write at a 6th-grade reading level. Use
simple words and short sentences. Avoid
jargon or complex medical terminology.

3. Structure your summary with the following
headings:

What was the study about?
What did the study find?
What does this mean for me?
What are the next steps?

4. Under each heading, use bullet points to
present information clearly and concisely.

S. When introducing medical terms or
concepts, first provide a simple explanation,
then include the technical term in
parentheses. For example: “sugar in the
blood (glucose)”

6. Mention the study’s limitations and clearly
state that the results may not apply to all
patients.

7. Begin your summary with a brief overview
of the study’s purpose (2-3 sentences).

Write your complete summary inside
<summary> tags. Ensure that your summary is
factually accurate based on the provided clinical
trial results, while being easy to understand for
the target audience.”
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Appendix B - Considerations for Al governance

Effective governance is crucial when implementing Al for plain language summaries. A well-structured Establish a process for staying updated on

governance framework ensures that the use of AI aligns with organisational goals, regulatory evolving regulations and adjusting AI

requirements, and ethical standards. Key components of governance should include: systems and governance practices
accordingly.

® Internal collaboration & standards 4. Iterate based on feedback, making nece-

development/implementation ssary adjustments to prompts or Al ® Ethical considerations

Establish a cross-functional team inc-
luding medical writers, statisticians, legal
experts, patient advocates, and AI
specialists.

Develop clear guidelines and standard

models

. Repeat steps 1-S until satisfactory results

are achieved

. Implement in a limited rollout and

monitor performance

Develop an ethical framework for AT use
in patient communications, addressing
issues such as bias, privacy, and trans-
parency.

Implement safeguards to protect patient

operating procedures (SOPs) for Al use Scale implementation based on successful data and ensure confidentiality through-

in patient communications. performance metrics out the Al-assisted communication process.

Implement a review and approval process Regularly assess the ethical implications

involving subject matter experts to ® Ongoing monitoring given AI’s of Al use and make necessary adjust-

validate Al-generated content. continuous learning ments to maintain alignment with organi-

Create a feedback loop to continuously
improve Al performance based on human
expert input.

® Initial testing

Develop a comprehensive test suite

covering various scenarios, e.g., study

phase, design, endpoints, safety data sets,

patient populations

Conduct A/B testing comparing Al-

generated content with human-written

content for patient preference and

understanding

Implement a feedback loop incorporating

input from patients, healthcare providers,

and subject matter experts

Regularly update and retrain AT models

based on new data, feedback, and

evolving best practices

Testing process example:

1. Generate initial content using Al

. Review by humans for accuracy, reada-
bility, and health literacy levels using
validated tools

. Incorporate public and patient involve-
ment for feedback on understandability
and relevance

Implement a phased rollout, starting with
low-risk applications and gradually
expanding to more complex tasks.
Establish key performance indicators
(KPIs) to measure the accuracy, reada-
bility, and effectiveness of Al-generated
communications.

Conduct regular audits to assess Al
performance.

Implement a system for ongoing moni-
toring of Al outputs, including random
sampling and human expert review.
Develop protocols for addressing and
correcting any errors or biases identified
in Al-generated content.

Stay informed about advancements in AT
technology and update systems accord-
ingly to maintain state-of-the-art
performance.

® Regulatory compliance

Ensure compliance with relevant regu-
lations, such as the EU AI Act, GDPR,
and FDA guidelines.

Maintain detailed documentation of Al
training data, algorithms, and decision-
making processes for regulatory audits.

sational values, industry best practices,
and societal expectations.

® Training and education

Provide comprehensive training for staff
involved in Al-assisted patient communi-
cation processes.

Develop resources to help team members
understand Al capabilities, limitations,
and best practices for collaboration
between humans and Al systems.

® Continuous improvement

Establish a process for collecting and
analysing feedback from patients, health-
care providers, and other stakeholders on
Al-generated communications.

Use insights gained from feedback and
performance monitoring to refine Al
models and improve the quality of patient
communications over time.
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Appendix C - Considerations for Al disclosure

Transparency regarding the use of generative Al in creating patient

communications is essential for maintaining trust, ethical standards, and regulatory

compliance. Proper disclosure practices should address the following aspects:

® Where and when should the use of
Al be disclosed and to what extent

Include a clear statement about
Al involvement in the creation
of the document, typically in
the introduction or a dedicated
section.
Disclose the extent of Al use,
such as whether it was used for
initial drafting, language simpli-
fication, or spelling/ grammar
checking.
Consider including a brief
explanation of how Al was used
in conjunction with human
expertise to ensure accuracy
and relevance.
Make the disclosure easily
understandable for the target
audience, avoiding technical
jargon.

® Alregulation compliance
Ensure that disclosure practices
align with the requirements of
the EU AI Act or similar,
applicable regulations.
Provide information on the AI
system’s purpose, capabilities,
and limitations as required by
applicable laws.
Include contact information for
inquiries about the Al system or
its outputs.

® Disclosure of sponsor or other
human involvement:

Clearly state the level of involve-
ment of the study sponsor and
medical experts in reviewing
and approving the LS.
Acknowledge any public or
patient community involve-
ment in the development or
review of the LS.
If there was limited or no
human involvement, this should
also be disclosed transparently.

Example disclosure statements to

include in LS:

® Alinvolvement disclosure

“This summary was initially
drafted using artificial intelli-
gence (AI) technology. After
the first draft was created, it was
reviewed, revised, and approved
by qualified medical profes-
sionals to ensure accuracy,
clarity, and relevance.”

® Extent of Al use

“Artificial intelligence was used
to assist in simplifying complex
medical language and organi-
sing information in this
summary. All content has been
verified and approved by the
study team and patient
representatives.”

® Sponsor involvement

“The study sponsor, [sponsor
name], has reviewed this Al-
assisted summary to ensure its
accuracy and alignment with
the clinical trial results.”

® Public and patient involvement

“Members of the public,
patients, and patient advocates
were also involved in the review
of this summary to help ensure
it is understandable and
relevant.”

® Alregulation compliance

“This document was created
with the assistance of an Al
system developed by [company
name]. The system is designed
to simplify medical language
and organise information for
LS. For more information about
the AI system used, please
contact [contact information].”
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Appendix D - Example of advanced Al architecture
for LS creation

Advanced Al systems for creating LS benefit from specialised agentic
architectures that divide complex tasks among multiple AI
components working in coordination. This approach mirrors team-
based document creation in traditional settings but offers enhanced
consistency, scalability, and traceability. In a sense, this approach is
modeling human excellence.

Key components of an agentic architecture
Planning and creation agents
® Strategy planning agent:

Analyses source documents and develops structural approach
Maps information complexity and creates audience-appropri-
ate templates
Sets measurable objectives (reading level, length, key messages)

® Initial drafter agent:

Transforms clinical documents into first-draft summaries
Structures information logically while maintaining appropriate
detail balance
Adheres to target reading level parameters

® Medical accuracy checker agent:

Verifies factual correctness
Cross-references claims against source documentation
Flags statistical information requiring expert verification

® Readability optimiser agent:

Refines language for target audience
Adjusts text using readability metrics
Suggests simpler terminology while preserving meaning

® Bias and sensitivity reviewer agent: Ensure inclusive content
Identifies potentially exclusionary or stereotyping language
Checks for balanced representation and culturally sensitive
explanations

Coordination and feedback
® Orchestrator agent:
Manages workflow and integration
Routes content between specialised agents
Resolves conflicts and maintains document integrity
Identifies areas requiring human intervention
® Feedback integration agent:
Processes human expert input
Categorises and prioritises feedback
Updates agent parameters based on feedback patterns

Human integration
® Human expert touchpoints:
Strategic oversight at key junctures
Review of planning outputs and initial parameters
Evaluation of flagged uncertainties requiring domain expertise
Provision of structured feedback and final approval
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Implementation workflow

1.

. Refinement:

Planning: Strategy agent analyses
source documents and establishes
approach.

. First draft: Initial drafter produces

structured summary based on plan-

ning.

. Multi-agent review: Medical accu-

racy, readability, and bias agents
evaluate draft.

. Integration: Orchestrator consolida-

tes agent inputs into revised draft.

. Human feedback: Experts review and

provide structured feedback.
Agents implement

changes based on feedback.

. Iteration: Steps 5-6 repeat as needed

until quality thresholds are met.

. System Learning: Feedback patterns

update agent parameters for future
projects.

. Approval: Human experts provide

final sign-off with complete process
documentation.

Benefits

Specialisation: Optimised agents for
specific tasks

Traceability: Clear documentation of
decisions

Adaptability: System learns from
expert feedback

Scalability: Consistent approach across
document types

Testing and monitoring of advanced Al

Architecture systems is critical and should

be implemented according to the

guidelines outlined in Appendix B.

List of abbreviations in this article

Appendix E - Helpful tools and resources

Leverage existing tools and resources and develop additional, use-specific comprehensive resources to guide

the development and use of Al for LS creation. The following tools, resources, and topics should be considered.

A. Quality control checklists

Verification of medical facts and statistics against
source documents (e.g,, clinical study reports,
published literature)

Consistency checks, inter- and intra-document,
with approved messaging and terminology
Assessment of readability and health literacy
levels

Evaluation of cultural sensitivity and inclusivity
Identification of potential biases or misleading
statements

Identification of oversimplified or illogical
statements

Compliance with regulatory requirements and
internal guidelines

. Al implementation, evaluation and

benchmarking tools

Quality assessment frameworks for measuring
accuracy and readability

If using AI agents, developer tools to help
understand agentic decision-making processes
Performance benchmarking tools to compare Al
outputs against human-generated content
Annotation tools for providing feedback on AI-
generated content

C. Data privacy safeguards

Data anonymisation and de-identification tools
Secure file transfer protocols for sensitive
information

Access control systems to limit data exposure
Encryption tools for data at rest and in transit
Privacy impact assessment templates

. Collaborative platforms

Implement secure platforms for collaboration
between Al systems and human experts
Version control systems to track changes and
approvals

Annotation tools for providing feedback on
Al-generated content

Project management software to coordinate
review and approval processes

. Training resources for staff involved in

using Al

Develop comprehensive training materials for
staff involved in Al-assisted LS creation
E-learning modules on AI capabilities and
limitations

Good practices for human-AI collaboration
Regular workshops and webinars on emerging
Al technologies and ethical considerations

. Additional resources

Good Lay Summary Practice Guidance
(GLSP)

International Society for Medical Publication
Professionals (ISMPP) position statement and
call to action on artificial intelligence

EMA artificial intelligence workplan

Four principles for safe and responsible use of
LLMs (EMA)

Guiding principles on the use of large language
models in regulatory science and for medicines
regulatory activities (EMA)

European Union (EU) Artificial Intelligence Act

HIPAA Health Insurance Portability and Accountability Act
Al artificial intelligence ICF informed consent form
AMWA American Medical Writers Association ICMJE International Committee of Medical Journal Editors
CSP clinical study protocol ISMPP International Society for Medical Publication Professionals
CSR clinical study report LLM large language model
CTEG Clinical Trials Expert Group LLS lay language summary
EMWA European Medical Writers Association LS lay summary
EU European Union NIST National Institute of Standards and Technology
FDA Federal Drug Association PLS plain language summary
GDPR  General Data Protection Regulation TFL tables, figures, listings
GLSP  Good Lay Summary Practice TRS trial results summary
GPT Generative Pre-trained Transformer us United States
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New clinical trial map launched in the EU
March 3, 2025

new clinical trial map is now accessible
from the public website of the Clinical
Trials Information System (CTIS). The map is
designed to provide patients and healthcare
professionals with easy access to comprehensive,
real-time information about clinical trials
conducted in their area, increasing access to
clinical research in the (European Union) EU.
Building on the public information contained
in CTIS, the map improves how people use the
system and find information about clinical
trials. Users can look for ongoing trials by
geographic area and medical condition. The
search supports queries in lay language and

includes an autocorrect system that provides
suggestions in case of misspellings. Search
results offer investigator’s contact details,
enabling members of the public to directly
enquire about potential enrolment into a given
trial. The first version of the map is provided in
English. Additional EU languages will be added
in future releases.

The creation of the map is an action of the
Accelerating Clinical Trials in the European
Union (ACT EU) initiative workplan for 2025~
2026. It responds to requests for a simple,
patient-friendly dashboard for CTIS to help
stakeholders, particularly patients, locate
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clinical trials of interest in Europe. EMA hosted
a public webinar on March 7, 2025, to provide
a live demonstration on how to use all the
features. A recording of the session will be
available.

CTIS includes a public searchable database
for healthcare professionals, patients and
citizens to deliver the high level of transparency
foreseen by the Clinical Trials Regulation. The
authorisation and oversight of clinical trials is
the responsibility of EU/EEA Member States
while EMA is responsible for maintaining CTIS.
The European Commission oversees the imple-
mentation of the Clinical Trials Regulation.
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Joint strategy sets direction of EMA and EU medicines regulatory agencies to 2028

March 18, 2025

(IR0 B

MA and the Heads of Medicines Agencies
(HMA) have published their joint EU
medicines agencies’ network strategy to 2028
(EMANS), following its recent adoption by the
HMA and the EMA Management Board.
The strategy, titled “Seizing opportunities in
a changing medicines landscape”,! is a compre-
hensive update of the five-year strategy which was
developed to cover the period 2021 to 2025
(EMANS 2025). The updated document will
guide the European medicines regulatory
network over the next few years to meet the
challenges ahead, including preparing for, and
responding to, public health emergencies and
threats such as antimicrobial resistance.
Prepared in a post-pandemic setting, the
strategy draws on the extensive experience
gained from tackling COVID-19. It also takes
into account the ongoing revision of the EU’s
pharmaceutical legislation, laying the ground-
work for its implementation. The six focus areas
of the strategy to 2028 build upon those in the
EMANS to 2025 with the updated strategy
placing more emphasis on the competitiveness
of the EU in the development and manufacture
of medicines, as well as the use of artificial
intelligence throughout the medicines’ lifecycle.

@ www.emwa.org

The “One Health Approach” is introduced as a key
aspect of the strategy, recognising that the health
of humans, animals and the wider environment
are closely intertwined. The six strategic focus
areas of EMANS to 2028 are as follows:

1. Accessibility - to facilitate pathways for access
to medicines through healthcare systems in
the EUL

2. Leveraging data, digitalisation and artificial
intelligence — to improve decision making,
optimise processes and increase efficiency.

3. Regulatory science, innovation and com-
petitiveness — to create a regulatory and
research environment that accelerates the
translation of innovation and improves
competitiveness of the EU’s healthcare sector.

4. Antimicrobial resistance and other health
threats — to prepare the EU for potential
threats including antimicrobial resistance.

S. Availability and supply - to strengthen the
availability of medicines to protect public and
animal health.

6. Sustainability of the network — to ensure that
the network has available resources to
support its scientific and regulatory decision
making, taking full advantage of technological
advances.

The strategy was developed through extensive
collaboration with experts and stakeholders
across the EU medicines regulatory network.
A public consultation took place in late 2024,
during which 77 submissions from the public and
stakeholders provided valuable feedback which
helped shape the strategy. EMA and the HMA,
in partnership with the EU Polish presidency,
also held a webinar with stakeholders in February
2025 to further refine and finalise the text.
EMA and HMA will now implement the
strategy via their respective multi-annual
workplans and at national level. The network will
monitor its implementation, report back and
adjust as needed. The final strategy is published
with an overview of the comments received

during the public consultation.
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Normal liver

Fatty, not alcoholic liver

EMA qualifies first artificial intelligence tool to diagnose inflammatory

liver disease (MASH) in biopsy samples

March 20, 2025

MA’s human medicines committee

(CHMP) has issued the first Quali-
fication Opinion on an innovative develop-
ment methodology based on artificial
intelligence (AI). The tool, called AIM-
NASH, helps pathologists analyse liver
biopsy scans to identify the severity of MASH
(metabolic dysfunction associated steato-
hepatitis; formerly known as non-alcoholic
steatohepatitis, NASH) in clinical trials.

MASH is a condition where fat builds up
in the liver, causing inflammation, irritation
and scarring over time, without significant
alcohol use or other reasons for liver injury.
MASH is linked to obesity, Type 2 diabetes,
high blood pressure, abnormal cholesterol,
and belly fat. If untreated, it can lead to
advanced liver disease. The AIM-NASH tool
is expected to enhance the reliability and
efficiency of clinical trials for new MASH
treatments by reducing variability in
measuring disease activity (inflammation
and fibrosis).

Testing new MASH treatments often
relies on liver biopsies, where small pieces of
liver tissue are taken to confirm inflammation
and scarring. These biopsies are the gold
standard for demonstrating the efficacy of
new, investigational medicines. However,
high variability in MASH/ NASH clinical
trials is a challenge, as specialists who review
biopsy samples may not always agree on
the severity of inflammation or scarring.
AIM-NASH is an Al-based system that

employs a machine learning model trained
on more than 100,000 annotations from 59
pathologists who assessed over 5000 liver
biopsies across nine large clinical trials. The
qualified tool is “locked” which means the
machine learning model cannot be modified
or replaced.

The evidence submitted to CHMP shows
that AIM-NASH biopsy readings, verified by
one expert pathologist, can reliably
determine MASH disease activity with less
variability than the current standard used in
clinical trials, which relies on a consensus by
three independent pathologists. Following a
public consultation, CHMP issued an
opinion to qualify this method, which means
that the committee can accept evidence
generated by the tool as scientifically valid in
future applications. CHMP agreed that the
tool can increase reproducibility and
repeatability in assessments for new MASH
treatments. It can help researchers obtain
clearer evidence on the benefits of new
treatments in clinical trials that include fewer
patients. Ultimately, this can bring effective
treatments to patients faster.

CHMP encourages the optimisation of
the model, acknowledging that major
changes may require re-qualification of the
tool. All EMA’s activities on Al are co-
ordinated under the multi-annual Al
workplan by EMA and the HMA, aiming to
ensure safe and responsible use of Al across
the European medicines regulatory network.
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EMA establishes regular procedure
for scientific advice on certain
high-risk medical devices

March 24,2025

MA, in close collaboration with the European

Commission, has established a standard proce-
dure for manufacturers of certain high-risk medical
devices to request scientific advice on their intended
clinical development strategy and proposals for clinical
investigation.

Manufacturers of class III devices and class IIb active
devices intended to administer or remove medicines can
now submit their request for advice via a portal and
consult the medical device expert panels at different
stages of the clinical development. Advice given by the
medical device expert panels is a key tool to foster
innovation and promote faster patient access to safer
and more effective devices. This regular scientific advice
procedure follows a pilot launched in February 2023,!
which has helped to establish this procedure and
gathered positive feedback from manufacturers and
panel experts. EMA will publish a report on the pilot in
the coming weeks.

There are currently no fees associated with these
requests. More information on the submission process,
including step-by-step instructions for applicants and
monthly submission deadlines is available on EMA’s
website. Manufacturers of high-risk medical devices
intended for the treatment of a rare condition should
apply for advice via the ongoing pilot programme to
support orphan medical devices.
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First report on EU-wide sales and use of antimicrobials in animals

March 31,2025

or the first time, all the 27 countries of the

F European Union (EU27) together with
Iceland and Norway, have collected and reported
data on both sales and use of antimicrobials in
animals in their countries. The findings are
presented in the first European Sales and Use of
Antimicrobials for Veterinary ~Medicine
(ESUAvet) annual surveillance report.! The data
cover the year 2023, marking the beginning of a
regular exercise that will result in yearly reports.

Data on sales

Sales of antibiotics for food-producing animals
accounted for 98% of total EU sales of veterinary
medicines containing substances with antibiotic
activity. The highest selling antimicrobial class for
food-producing animals were penicillins,
followed by tetracyclines and sulfonamides.
According to the Antimicrobial Advice Ad Hoc
Expert Group (AMEG) categorisation of
antibiotics for use in animals for prudent and
responsible use, developed by EMA’s ad hoc
expert group, approximately 65% of total EU
sales for food-producing animals corresponded
to substances that belong to category D (which
should be used as first line treatments, whenever
possible), 29% corresponded to category C
(which should be considered only when there are
no antibiotics in Category D that could be
clinically effective), and 6% corresponded to
category B (which are critically important in
human medicine but use in animals should be
restricted to mitigate the risk to public health).

@ www.emwa.org

Data on use

Data on use were collected for four main food-
producing animal species in 2023: cattle, pigs,
chickens and turkeys. Veterinarians played a key
role in gathering data, as they were selected as the
sole data providers by 16 reporting countries.
The remaining 13 reporting countries used other
data providers in addition to veterinarians,
including pharmacies, feed mills, farmers or
breeders, and retailers.

This is the first time that data on use has been
collected across the EU. Many countries are still
in the process of setting up or improving data
collection systems for antimicrobial use.
Therefore, the shared data for 2023 were not
complete and accurate enough to start reporting
quantitative information. Member States are
committed to consolidating their use data
collection systems, aiming to increase accuracy
and coverage. This initiative has already shown a
strong cooperation between reporting countries,
as those with experience in data collection on
antimicrobial use offered guidance and support,
fostering a productive and collaborative
environment.

Antimicrobial Sales and Use (ASU) Platform

The ESUAvet report builds on the European
Surveillance of Veterinary Antimicrobial
Consumption (ESVAC) project, a voluntary
initiative between national authorities and EMA
to collect reliable sales data across Europe over

the course of 12 years. A 50% drop in sales of

veterinary antibiotics was observed during this
time, thanks to the collective efforts of countries
who provided the data and developed national
strategies to encourage responsible use as well as
to practitioners and farmers in the field.

The ESVAC initiative was considered so
successful that it has formalised and expanded
under EU legislation to include mandatory data
collection on the sales and use of antimicrobials
in animals. Member States report their data to
EMA via the ASU Platform, a centralised system
designed to standardise and streamline the data
received from countries.

The data in the annual ESUAvet reports,
collected via the ASU Platform, will help to
identify trends in antimicrobial consumption in
animals more accurately and with more
granularity, enabling decision-makers to address
the increasing complexity of antimicrobial
resistance and to take appropriate measures to
protect both animal and human health in Europe.
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Leveraging the power of data for public and animal health

May 7, 2025

MA and the HMA have published a joint
E workplan “Data and AI in medicines
regulation to 20287 It sets out how the European
medicines regulatory network plans to leverage
large volumes of regulatory and health data as
well as new tools to encourage research,
innovation, and to support regulatory decision
making for better medicines that reach patients
faster.

The workplan lays out a roadmap for
managing, analysing, and sharing data across the
network, while adhering to high security and
ethical standards. It also provides a framework
for coordination to address new legislative
initiatives in the European Union (EU), notably
the pharmaceutical legislation, the European
Health Data Space (EHDS), the Interoperable
Europe Act and the AI Act. This new strategic
advisory group, combining the former Big Data
Steering Group and the Network Data Board,
will oversee the implementation of the workplan.

The workplan translates the objectives of the
European medicines agencies network strategy
t0 2028 into concrete deliverables. These include
strengthening the network’s data analytics
capabilities to generate high-quality evidence

using both established and novel methods. The
clinical study data pilot by EMA’s CHMP will
continue to clarify the benefits and practicalities
of accessing individual patient data from clinical
trials. The Data Analysis and Real World
Interrogation Network, DARWIN EU®, will
further expand and deliver evidence that helps fill
knowledge gaps and understand the use, safety
and benefits of medicines.

A review of methodologies, including
biostatistics, modelling and simulation, Al and
pharmacoepidemiology and lesser-used data
types, including genomic data, synthetic data,
digital twins data and patient experience data,
will help the network establish shared under-
standing and position the future use of such
methods and data types.

The workplan aims to enable eflicient
discovery, access, and use of the network’s data
assets through cataloguing and strengthening data
quality, starting with real world data, adverse drug
reaction data and medicinal product master data.
Master data, the core data needed for the opera-
tions of the network, is essential for increasing the
interoperability of data assets and systems. The
workplan will advance and harmonise the
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implementation of the Product Management
Service (PMS), recognised as the network’s
source of product master data for all EU medi-
cinal products, supporting EU-wide use cases.
Al offers clear opportunities across the
medicines lifecycle. Key initiatives of the work-
plan include supporting EMA’s scientific com-
mittees and the pharmaceutical industry in
evaluating Al through the medicines lifecycle,
developing guidance on Al in clinical develop-
ment and in pharmacovigilance, fostering EU-
wide and international collaboration, and
providing the network with training on Al and a
framework for sharing and collaborating on Al
tools. The aim is to facilitate safe and responsible
use of AI that benefits public and animal health.
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Al/Automation

Medical writing and Al: Stronger together
Al is transforming medical writing by
complementing human abilities in powerful
ways: detecting subtle signals in massive
datasets, parsing complex tables quickly, and
managing the scale of today’s large, adaptive
trials like platform and umbrella studies. These
tools bring speed, precision, and consistency —
helping ensure that signals aren’t missed and
data isn’t lost in complexity. Applications such
as ChatGPT for drafting standard sections, NLP
tools for systematic literature reviews, and
Clinical Language Processing platforms for
extracting insights from medical records are
already delivering measurable efficiency gains in
document development.

Still, AT can’t replace the human mind.
Medical writers and communicators contribute

critical thinking, narrative strategy, and audience-
specific nuance that machines cannot replicate.
Whether developing clinical documents, scientific
publications, or lay summaries, human expertise
remains essential for clear, meaningful, and
responsible communication. Just as importantly,
humans provide the ethical judgment and
scientific rigour required to ensure that medical
information maintains its integrity and accuracy,
regardless of the technologies used to produce it.

The future isn’t about choosing between
human or machine - it’s about collaboration.
When medical writers and Al tools work hand in
hand, the results are faster, more accurate, and
more impactful. This partnership requires
thoughtful implementation: writers who work
fluently with AI can effectively guide, verify, and

SECTION EDITORS

Daniela Kamir
Daniela.kamir@gmail.com

refine outputs, particularly when communicating
complex medical concepts where precision and
context are critical. This collaborative approach
is shaping the future of medical writing as a
whole, enhancing its quality and reach across all
forms of communication.

The medical communications landscape is
rapidly evolving, with the most innovative
organisations finding balanced approaches that
leverage both technological efficiency and
human expertise. By embracing this synergy, the
field can overcome traditional constraints of time
and resources while maintaining its integrity,
strategic thinking, and scientific clarity that
makes medical writing such a vital contributor
to healthcare advancement.

Daniela
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Introduction
Medical writers have used artificial intelligence
(AI)-based applications like grammar-check
tools, reference managers, and data analysis
software for over a decade.l2 But the use of Al in
other areas such as literature search, data
organisation and presentation, and writing had
been relatively unexplored until the last couple
of years. The introduction of advanced large
language models (LLMs) in healthcare and
medical research has paved the way for the
unexplored potential of Al in medical writing.3
The current generation of LLMs is based on

@ WWW.emwa.org

Abstract

There are numerous publications on ChatGPT
but the trends of its usage in the medical
writing field are unknown. We conducted an
online survey to understand the knowledge,
attitude, and practices of professionals in
medical writing regarding ChatGPT usage.
A total of 106 respondents from 21 countries
participated in the survey. Most respondents
were females (65.1%), aged 25-44 years
(71.6%), Indians (61.3%), doctoral degree
holders (45.3%), from the medical communi-
cations sector (55.7%), and with 1-S years of
experience (47.2%). Regarding knowledge
about ChatGPT, most respondents (44.3%)

a natural language processing (NLP) model and
trained on a large dataset of conversational text
to create responses to wuser input in a
conversational context.* Several NLP-based
LLM tools such as Gemini from Google™ and
CoPilot from Microsoft® are now integrated into
the programs actively used in day-to-day work.56
But ChatGPT, developed by OpenAl, was the

had intermediate knowledge. The respondents
with a high understanding showed certain
significant correlations with the attitude and
practice patterns such as agreeing on the ability
of ChatGPT and other Al tools in saving time
while writing (p<0.001) but also acknow-
ledging its potential risks (p=0.001) and the
need for guidelines for using ChatGPT
(p<0.001). Thus, the working knowledge of
ChatGPT
ChatGPT among medical writers and

influences the adoption of
determines the perspectives on practices for
the use of Al tools in medical writing.

first of its kind and one of the most sophisticated
Al tools on the GPT (generative pre-training
transformer) architecture. It stands apart from its
predecessors as the first LLM that was open to
the general public and thus made Al accessible to
alarger community.%” It was the most familiar AI
tool for medical writers with several studies being
actively published to study its uses at the time of
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the conception of this study. Hence, we chose
ChatGPT to capture the trend of Al use in
medical writing.8-10

ChatGPT makes a strong case for medical
writers to save time and increase their writing
efficiency.!! In medical writing, it can be used as
an intermediary for ideation, as a search engine,
for text generation and summarisation, language
translation, writing abstracts, and much more 3!
However, ethical and legal concerns must be
carefully considered, such as the potential for
inaccuracies, bias, misinformation, hallucina-
tions, and plagiarism in the generated content.3
As a result, there is still considerable debate on
using ChatGPT for writing parts or a complete
scientific manuscript.1213

The field of regulatory writing is also evolving
with advances in Al The number of regulatory
submissions involving AI or machine learning
increased almost 10-fold between 2020 and
2021.14 LLMs like ChatGPT and several new
software such as DistillerSR and fern.ai™ can
help streamline processes for writers such as
technical documentation, clinical evaluation, and
surveys for post-marketing surveillance among
others. Al is also transforming the way clinical
trials are conducted. Generation of a clinical
study report (CSR) with a substantial number of
narratives can make the process significantly
long, tedious, and complex for the medical
writers.!S Specialised AI tools such as
TriloDocs™ are now being developed and
harnessed to automate clinical data management

Questionnaire development:

ChatGPT version == Modified and revised

Pilot survey (n=14): 17 days

Finalisation of questionnaire

and CSRs through generative Al and machine
learning.!® However, such tools need rigorous
assessment and validation in line with the nature
of the regulatory field and compliance with
international guidelines.!7-19

Overall, the medical writing
community seems divided on the
practical use of ChatGPT. While
some medical writers recognise
its potential to enhance their
work by offering a strong
foundational framework, others
are hesitant to embrace it due to
concerns about inaccurate
information and potential errors
it may produce.20

This knowledge, attitude, and
practice (KAP) survey aims to
understand the opinions and
usage patterns of ChatGPT and
other Al tools among medical
writers. We conducted an online
survey and examined how demographics and
knowledge may influence attitude and practice
patterns. The study also discusses the potential
implications for the future of Al tools in medical
writing based on the results of the survey.

Methods

Study design

This is an observational, questionnaire-based
study. Participation in the survey was voluntary.
An online survey collected responses from

Main survey (n=106): 3 months,

Data collation and cleaning

Data analysis and reporting

Figure 1. Study flow chart
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ChatGPT has the
potential to be a
versatile tool for
medical writers.

current perception
of such tools and
their usage within
the medical
writing
community
remain unclear.

professionals in medical writing worldwide. The
selection criteria were not restricted to any one
specific kind of medical writing. Google Forms
(Google LLC, Mountain View, CA, USA), used
as the survey tool, automatically verified that the
survey was fully completed prior
to submission and could not be
submitted twice. Participant
responses were anonymous and
confidentiality was maintained
throughout the study.

However, the

Questionnaire development
The first draft of the question-
naire was developed with the
help of ChatGPT (ChatGPT.
GPT-3.5 OpenAl; 2023).2! The
resulting questionnaire (see
Appendix I) was then modified
and re-developed based on the
inputs and review of this study’s
authors who are practicing
medical writers specialising in medical communi-
cations and manuscript writing.

The questionnaire consisted of 4 sections and
35 questions: 1. Demographic information (11
questions) followed by 2. Knowledge, 3. Attitude,
and 4. Practice (8 questions each) on the use of
ChatGPT in medical communications.

The questionnaire was piloted among 14
expert medical writers to assess the clarity of the
survey. Based on the feedback of the participants
in the pilot survey, the questionnaire was finalised.

Study participants and survey dissemination
The source population for the survey consisted
of medical writers worldwide. The survey was
distributed on the social networking platform
LinkedIn™ and by personal communication
through an online link directing to the question-
naire on Google Forms. The survey was launched
on June 14, 2023, and remained open till
September 24, 2023 (Figure 1).

Statistical analysis

The completed questionnaires were automati-
cally coded on Microsoft® Excel 2016 through
Google Forms and manually verified. Data
analysis was performed using SPSS version 28.
Descriptive statistics such as frequencies and
percentages for each survey item were calculated.
Pearson’s Chi-square analysis (Monte-Carlo
simulation) was used to investigate associations
between the categorical variables: demographics
and knowledge, knowledge and attitude, and
knowledge and practice of ChatGPT among the
respondents.?223 Only the significant correlations
are presented.



Table 1. Descriptive statistics of survey respondents N = 106

Years of experience in medical writing

1-5years
50(47.2)

6-10 years
20(18.9)

11-15 years
10(9.4)

>15 years
10(9.4)

Professional certification in medical writing or editing

19(17.9)

Membership of a professional organisation of medical writing

30(28.3)

Formal training in medical writing

36(34.0)

Experience in using Al-powered tools for medical communications

Gender
Female Male Not to say <lyear
69(65.1) 36(34.0) 1(0.9) 16(15.1)
Age
<25 25-34 35-44 45-54 55-64 >65 No Yes
8(7.5) 38(35.8) 38(35.8) 18(17.0) 2(1.9) 2(1.9) 87(82.1)
Level of education
Bachelors Post Doctoral No Yes
graduate 76(71.7)
18(17.0) 40(37.7) 48(45.3)
Sector of work No Yes
Pharma- Medical Academic Healthcare Other 70(66.0)
ceutical communi-  institution  organisation
industry cations
9(8.5) 59(55.7) 11(10.4) 21(19.8) 6(5.7) No Yes
58(54.7)
Results

Demographic characteristics

A total of 106 respondents from 21 countries
took the survey and were included in the final
analyses (Table 1).

The majority of the respondents were female
(65.1%), aged 25-44 years (71.6%), and had an
advanced academic degree (doctoral degree,
45.3%). The majority had limited experience in
medical writing, with 47.2% reporting 1-5 years
of work experience. Even though the majority of
the respondent population was from India

(61.3%), respondents from countries worldwide
including Europe, Australia, Canada, USA, and
other Asian countries also participated in the
survey (Figure 2).

Their specialisation in writing ranged from
medical education writing (48%), regulatory
writing (14%), health economics and outcomes
research (~6%) to medico-marketing (35%),
science journalism (17%), and blog writing
(~2%). Most respondents lacked a professional
certification in medical writing or editing

Seriesl

'4?

24

Australian Bureau of Statistics, GeoNames, Microsfot, Navinfo, OpenStreMap, TomTom, Zenrin

48(45.3)

(82.1%) and were not members of any pro-
fessional organisation for medical communi-
cations (71.7%). Almost half of the respondents
affirmed using Al-powered tools for medical
communications (45.3%).

Knowledge about ChatGPT

This section’s questions were intended to assess
the respondents’ general understanding of
ChatGPT, without focusing on its usage. Overall,
82.1% of the respondents indicated that they
have a general understanding of how ChatGPT
functions. The knowledge related to the working
of ChatGPT was assessed by seven single-choice
questions for ease of scoring. Figure 3 shows the
percentage of respondents who provided the
correct answer response to each question.

The responses were given a score of one for
each correct answer. Based on their total scores,
the respondents were divided as having “low”
(score 0-2), “average” (score 3-4), or “high”
knowledge (score> S). Most of the participants
(44.3%) had average knowledge of ChatGPT
(Figure 4).

Figure 2. Distribution of the survey respondents. The colour scale represents the number

of participants.
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The responses provided by ChatGPT to the same prompt:

What is the knowledge cut-off date of ChatGPT:

The content provided by ChatGPT is:

ChatGPT is being further trained by:

While using ChatGPT, what is the phenomenon of hallucination?
ChatGPT cannot perform the following tasks:

Correct response (%)

What is ChatGPT?

0.0 10.0 20.0 30.0

40.0 50.0 60.0 700 80.0

Figure 3. Percentage of respondents correctly answering the questions in the knowledge section of the survey

)
§ >5 (High)
e 3-4 (Average)
g 0-2(Low)
kS
32

Score

0.0 10.0 20.0 30.0

Figure 4. ChatGPT knowledge among survey participants based on an arbitrary scoring

Need formal training to use Chat GPT in medical communications

ChatGPT can replace human medical writers

ChatGPT and Al require guidelines in medical communications
Accuracy and data privacy concerns

ChatGPT can help save time while writing

ChatGPT can improve quality of medical writing

0.0 20.0

60.0 80.0 100.0

M Strongly disagree M Disagree M Neutral M Agree M Strongly agree

Figure 5. Attitude of respondents towards ChatGPT

Abbreviations: Al artificial intelligence

Attitude towards ChatGPT

Figure 5 gives the respondents’ responses to the
questions on their attitude towards ChatGPT.
Most of the respondents (40.6%) agreed that
ChatGPT can improve the quality of medical
writing and 57.5% believed it can save time.
However, 38.7% strongly agreed with concerns
about the accuracy and privacy of the data
generated. A strong agreement (54.7%) was
observed on the need for guidelines to regulate
the use of ChatGPT and other AI technologies,
as well as the necessity for formal training to use
it effectively (49.1%). The majority of respon-
dents (40.6%) disagreed with the idea that
ChatGPT could replace human writers. Resp-
onses varied widely on the suitability of
ChatGPT for creating specific types of
communication aids, such as slide decks, patient
brochures, manuscripts, or books. This variation

indicates that medical writers use ChatGPT
differently depending on the type of writing.
However, most respondents identified plain
language summaries and blogs as the most
suitable for ChatGPT use (Figure 6A). Likewise,
most respondents believe that ChatGPT can be
particularly useful for drafting the Abstract or
Introduction of a manuscript (Figure 6B).

Practice patterns of ChatGPT

Table 2 gives the respondents’ responses to the
questions on usage of ChatGPT. The frequency
of usage of ChatGPT among the respondents
varied but most of them used it sometimes
(39.6%). The respondents largely used ChatGPT
for writing summaries (24.4%) followed by
routine tasks like composing emails or drafting
letters (19.5%), organising scattered points into
a coherent paragraph (18.3%), and understand-
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ing complex topics (15.9%) (Figure 7). They did
not seem to find it particularly easy or difficult to
use and 33.0% responded neutral to the question
on ease of usage. Most respondents find the
quality of content generated by ChatGPT fair
(42.5%) or good (32.1%). Despite only using it
sometimes, almost half of the respondents
(48.1%) responded that they may recommend
the use of ChatGPT to other medical writers.
Almost one-fourth of the respondents thought
that ChatGPT had improved their writing
efficiency (28.3%). Among the challenges faced
by the respondents, the requirement of multiple
attempts (prompts) to get the desired response
and inaccuracy of the content were the most
encountered (Figure 8).



Complete manuscript

Medico-marketing

Maethods

Abstract

_

M Methods M Introduction
M Discusslon M Abstract

B Complete manuscript

W Medical education writing M Medical translation
B Medico-marketing M Medical affairs

@ Science journalism M Market research

M Publications M Blogging

M Regulatory writing M Storyboarding

W HEOR B Medcomms

M Grant writing [ Scientific writing

Figure 6. In the opinion of the respondents, ChatGPT is suitable for writing:
A. Different types of content, B. Different parts of a manuscript
Abbreviations: HEOR, Health Economics and Outcomes Research

Multiple attempts (prompts) required | Server srror in
to get the desired response

Social media posts

M Multiple attempts (prompts) required to
get the desired response
M Inaccuracy of the content

DI M Server error in generating a response
M Server busy
B Summaries M Lack of referencing
M Routine tasks like composing emails or drafting letters I Superficial responses
M Organising scattered points into a coherent paragraph
B Understanding complex topics Figure 8. Challenges faced by
M Social media posts respondents while using ChatGPT
W Others

MW Literature survey

Figure 7. Respondent data on ChatGPT use for
different types of content
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Table 2. ChatGPT practice patterns of respondents

How often do you use ChatGPT?
Never Rarely
21(19.8) 27(25.5)

Sometimes
42(39.8)

Always
16(15.1)

In your experience, ChatGPT is easy to use for medical writing:

Strongly Disagree Neutral
disagree
3(2.8) 16(15.1) 35(33.0)

Agree Strongly Not
agree applicable
26(24.5) 12(1.3) 14(13.2)

How do you rate the quality of the content generated by ChatGPT?

Poor Fair Good
34(32.1)

6(5.7) 45(42.5)

Excellent Not applicable
4(3.8) 17(16.0)

Would you recommend using ChatGPT to other medical writers?

No Yes
15(14.2) 40(37.7)

May be
51(48.1)

Does your organisation/institution allow you to use ChatGPT?

No Yes There are Do not
no guidelines know
15(14.2) 33(31.1) 36(34.0) 22(20.8)

Do you think ChatGPT has improved your writing efficiency?

No Yes
14(13.2) 30(28.3)

Correlation analyses

The respondents from the medical communica-
tions sector are associated with high knowledge
levels of ChatGPT whereas those from the
healthcare sector tend to have lower knowledge
levels compared to other sectors (p=0.001)
(Table 3).

Most of the survey respondents, especially
those with high or average knowledge tend to
agree or strongly agree on the utility of ChatGPT
in saving time while writing (p<0.001). There
was also a clear variation in responses that co-
related with different knowledge levels on
accuracy and data privacy concerns with
ChatGPT. The respondents with high knowledge
tend to agree strongly with the concerns while
those with low knowledge are predominantly
neutral (p=0.001). Similarly, respondents with
high knowledge appear to align more strongly
with the need for guidelines for using ChatGPT
and other Al tools (p<0.001).

The respondents with limited understanding
of the technology behind ChatGPT tend to use
it less frequently, whereas those with a deeper
understanding of its underlying technology are
more likely to use it (p<0.001). The knowledge
levels also directly determine the tendency of
respondents to recommend the use of ChatGPT

May be
39(36.8)

Not applicable
23(21.7)

to others. Respondents with limited knowledge
of ChatGPT are more likely to answer “Maybe”
or “No’, indicating uncertainty, while those with
a greater knowledge are more likely to answer
“Yes”, demonstrating a willingness to recommend
ChatGPT to others (p=0.016). This indicates
that the knowledge of ChatGPT plays a pivotal
role in the adoption and utilisation of ChatGPT
among medical writers.

Discussion
The results of this survey present the knowledge,
attitude, and practices of medical writers
regarding ChatGPT. The responses reflected a
varied trend of ChatGPT usage among medical
writers. The ChatGPT knowledge levels showed
certain significant correlations with the attitude
and practice of ChatGPT, indicating that the
knowledge about this tool influences the
attitudes and practices of medical writers.
Medical writers, including scientific and
regulatory writers, use different tools and
resources to be updated on the constantly
growing medical literature as well as content
formulation and presentation.1724 There have
been several reports for and against the utility of
Al tools like ChatGPT in medical writing.
However, it is important to understand the actual
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perspectives and practices of medical writers to
understand the current pulse of the field.20 Even
though there are several studies demonstrating
the application of ChatGPT and other Al tools
in different aspects of medical writing, there is no
information on the actual implementation by
medical writers.2526 This is the first study, to our
knowledge, that has assessed the knowledge,
practice, and attitude of practicing medical
writers towards ChatGPT globally via an online
survey.

The first version of the survey questionnaire
was generated by ChatGPT based on a specific
prompt provided by the authors. It gave a basic
framework of the questionnaire that had to be
modified extensively to align it as per the
requirement of the survey. This is in line with
several recent studies that recommend using
ChatGPT for simple tasks and emphasise the
responsibility of writers in authorship and
accountability of the content generated by
AL27-29 In this survey, 15.1% of respondents used
ChatGPT for routine tasks like composing
emails or drafting letters.

The survey respondents were from all over
the world, mainly from India. The majority
(47.2%) of the respondents were new writers
with an experience of <5 years. The respondents
had diverse specialisation under the umbrella of
medical writing but less than half of them
reported having any experience of using Al tools
for their writing. This suggests that the use of AI
tools in medical writing is yet to become a norm
among the writers as there may still be an
inhibition or dilemma due to the apparent
limitations of these tools.3

Most of the medical writers who participated
in the survey have an intermediate knowledge of
ChatGPT. The ones with high knowledge
predominantly belong to the medical communi-
cations sector, whereas those with low knowledge
are associated with the healthcare sector. The
medical communications field is an ever-evolving
field demanding medical writers to stay updated
with recent advances.203! This may explain the
high knowledge of the respondents from the
medical communications field. The usage of Al
tools for writing in healthcare sectors may be
preferentially less due to challenges related to
legal ethics, patient privacy, and the accuracy and
reliability of information.®* The writers may
prefer to be self-reliant to avoid errors and
maintain the integrity and trust of the healthcare
profession. However, some tasks do not
jeopardise data privacy and ethics, and most of
the survey respondents largely use ChatGPT for
understanding complex topics, organising
scattered points into a coherent paragraph, and



Table 3. Correlation between knowledge, demographics, attitude, and practice

responses
Al knowledge levels p
Demographics Low Average High values
In which sector do you work?
Academic institution 4 2 5 0.001
Healthcare organisation n 5) 5)
Medical communications 5 20 34
Pharmaceutical Industry 5 & 1
Others 3 1 2
Attitude
Do you think that ChatGPT can help save time while writing?
Strongly disagree 1 0 0 <0.001
Disagree 0 1
Neutral 10 5 2
Agree 14 12 B85
Strongly agree 5 13 10

Are you concerned about accuracy and data privacy while using ChatGPT in medical writing?

Strongly disagree 0
Disagree 0
Neutral 13
Agree 9
Strongly agree 6

1

1

8
10
1

0 0.001
0
3
20
24

Do you think ChatGPT and other Al technologies require guidelines for use in medical

communications?

Strongly disagree 0
Disagree 0
Neutral 13
Agree 8
Strongly agree 7
Practice
How often do you use ChatGPT?
Never 15
Rarely 4
Sometimes 8
Always 1

o N O —

0 <0.001

1 <0.001

Would you recommend using ChatGPT to other medical writers?

No 6
Maybe 19
Yes 5

4
12
15

5 0.016
20
22

Values with statistical correlation. Fisher’s Chi square test (Monte Carlo simulations)

drafting letters, emails, and social media posts.
One of the most recognised utilities of
ChatGPT is its potential to save time in writing
by helping with the more mundane tasks like data
screening, organisation, simplification, and
summarisation.20 This was also reflected across
the respondent population, especially in the
respondents with high knowledge of ChatGPT.

@ Www.emwa.org

Knowledge of ChatGPT seems to play a
significant role in the adoption of ChatGPT in
practice as writers with higher knowledge use it
more frequently in practice and also show a
greater propensity of reccommending ChatGPT
to other medical writers.

A significant amount of Al-generated text is
finding its way into scientific papers.** This is a

concerning trend since the unethical use of AI
may result in inaccuracy of the reported data,
plagiarism, and even citations from non-existent
references. Several leading scientific journals have
highlighted the risks of using ChatGPT without
caution which may lead to serious breaches in
data integrity and article retractions.** Such
scientific misconduct is often a by-product of a
lack of attention both from the writers and the
reviewers.33 As per a study by Gao et al,
reviewers missed up to 32% of abstracts
generated wholly by ChatGPT, despite a
thorough screening process.* A study by Alser et
al. found plagiarism ranging from 5% to 49% in
published and pre-print articles authored by
ChatGPT with some phrases copied verbatim
from sources like LinkedIn and Wikipedia.*® This
number is not too different from the plagiarism
or self-plagiarism found in human-authored
articles (similarity reports ranging from 0% to
60%) and has led to the implementation of strict
plagiarism-related policies by several journals.”
Similarly, Al-generated content also warrants
careful and critical evaluation with meticulous
human supervision throughout the process.*”*’
Many journals have now started formulating
guidelines and editorial policies on either
complete barring of Al-generated text or figures
or giving full disclosure of its use in the relevant

sections.!?

In our survey, medical writers
with high knowledge of Chat
GPT acknowledged concerns
regarding the data accuracy
and privacy concerns while
using it.

The strength of this study lies in being the first
of its kind to give insights into the actual
perspectives and practicing habits of ChatGPT
among medical writers. The survey responses
yielded a very diverse dataset due to the diverse
demographics of the survey respondents that
enriched our understanding of the current trends
in the field.

The study has certain limitations. First, the
sample size is small, which may prevent the
findings from being extrapolated to the field as a
whole and may undermine the validity of the
results.*” Hence, Pearson’s Chi-square analysis
with Monte Carlo simulation was used to ensure
the significance of findings even with the small
sample size. Second, there may be an inherent
bias in the sampling as the mode of dissemination
of the survey was only through an online
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medium, yet the respondents of this survey had
varied demographics. Third, there may be a
potential language barrier in survey participation
as the survey was in English, although this can be
justified as up to 95% of the scientific
publications are in English.#! Fourth, the survey
was conducted in 2023 and may not reflect the
latest trend in the field. However, the incidents of
Al-generated errors in published articles in peer-
reviewed journals are still frequently observed.+
Walters et al. studied a particular hallucination
frequently observed with ChatGPT and found
that 55% of GPT-3.5 and 18% of GPT-4
generated citations for literature reviews were
fabricated.® Thus, the results of this study are still
relevant.

Conclusion

This study represents a small but one of the first
snapshots of the trends of Al tool usage in the
field of medical writing. An understanding of the
perspectives of the medical writers will help in
adopting these tools with proper policies in place.
A correct perspective on ChatGPT and other
latest AI tools relies on a good understanding of
these tools, which is essential to both formulate
and follow guidelines related to the use of LLMs
in medical writing. The guidelines will support
medical writers to produce quality work and
maintain publication ethics while minimising
errors and overcoming limitations.
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Appendix 1. Survey questions

Section Tof 5:

The purpose of this survey is to gather information on the use of ChatGPT
in medical communications. Your participation in this survey is completely
voluntary. All responses are anonymous and confidential. By completing this
survey, you are giving your informed consent to participate in this study. The
data collected will be used for research purposes and may be published in a

Section 2 of 5:Demographic information

scientific journal. If you have any question or concern about the survey, please
contact the study organisers at sujatha.v@hashtagco.in. Please note that this
survey may have limitations, such as potential biases in the sampling or the
self-reported nature of the responses.

*Single choice; + Short answer; ¥ Multiple choice

Section 3 of 5: Knowledge Questions

01: What is your age?*

[J Under 25 [ 45-54
[ 25-34 [J bb-64
[ 35-44 [J Overgb

02: What is your gender?*

[J Male [J Female
[J Non-binary [ Prefer not
to say

03: What is the highest level of
education?*

[J Bachelor’s degree

[J Master’s degree

[J Doctoral degree

[J Other———____

Q4: In which sector do you
work?*

[J Pharmaceutical industry

[J Medical communications

[J Academic institution

[J Healthcare organisation

[J Other———______

05: How many years of
experience do you have in
medical communications?*

[J Lessthanlyear

[J 1-5years

[J 6-10years

[J M-15years

[J Over15years

06: What is your primary country
of residence?t

Q7: Which type of medical writing
do you specialise in?¥
Regulatory writing

Medical education writing
Publications
Medico-marketing

Market access writing/ Health

oooood

Economics and Outreach
Research
Science journalism

O

08:Do you hold any professional
certification in medical
writing or editing? *

[J Yes [J No

[J If you have selected 'yes' for
the previous question, please
specify below: 1

09. Are you a member of any
professional organisation for
medical communications?*

[J Yes [J No

[J If you have selected 'yes' for
the previous question, please
specify below: 1

010: Have you received any
formal training in medical
writing or medical
communications?*

[J Yes [J No

011: Do you have experience
using Al-powered tools for
medical communications?*

[J Yes [J No

[J If you have selected 'yes' for

the previous question, please
specify below: 1
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01: What is ChatGPT?* [ Information from spurious
[J ChatGPT is a social media app sources
designed to generate human- [J Overuse of certain phrases
like text based on the input [J Idon't know

provided to it
[J ChatGPT is alarge language
model based on the GPT archi-

05: ChatGPT is being further

trained by:*

tecture, designed to generate [J Collecting data from ChatGPT
human-like text based on the users wherein the users vote
input provided to it the responses and submit
[J ChatGPT is an open-source additional feedback
live chat software by OpenAl [J Storinginput data and using it
designed for answering to improve the performance of
questions in a conversational the module
manner [J Using 175 billion parameters
[J ChatGPT is avirtual personal that enable the model to learn
assistant that can answer more complex patterns
follow-up questions, admit its [J Asking clarifying questions
mistakes, challenge incorrect when provided with an
premises, and reject ambiguous query/prompt
inappropriate requests [J Idon't know

[J Idon't know

02: Do you have a general idea of

06: The content provided by

ChatGPT is:*

how ChatGPT works?* [J Subject to potential bias
[J Yes [J No [J Free of any kind of bias
[J ldon"t know

03: ChatGPT cannot perform the
following task:*
[J Assistin generating text for

07: What is the knowledge cut-

off date of ChatGPT?*

medical content [J Thereis no cut-off date.
[J Suggest wording and phrasing ChatGPT has current

in medical writing for sorting information.

jargon [J Sept 2021 [J April 2023
[J Perform literature survey [J Nov 2022 [J I'don't know

[J Assistin writing plain language
summaries from provided
content

[J ldon't know

08: The responses provided by

ChatGPT to the same
prompt: *

[J Canvary with different users
Q4: While using ChatGPT, what is [0 Canvary for the same user at
the phenomenon different time points
of hallucination?* [J Both1stand 2nd options are
[J Plausible-sounding but correct
inaccurate information [J Do notvaryincore content
[J Harmful content [J ldon't know



Section 4 of 5: Attitude Questions

01: Do you believe that ChatGPT
can improve the quality of
medical writing?*

[J Strongly agree [J Agree

[J Neutral [J Disagree

[J Strongly disagree

02: Do you think that ChatGPT
can help save time while
writing?*

[J Strongly agree [J Agree

[J Neutral [J Disagree

[J Strongly disagree

03: Are you concerned about
accuracy and data privacy
while using ChatGPT in
medical writing?*

[J Strongly agree [J Agree

[J Neutral [J Disagree

[J Strongly disagree

04: Do you think ChatGPT and
other Al technologies require
guidelines for use in medical
communications?*

[J Strongly agree [J Agree

[J Neutral [J Disagree

[J Strongly disagree

05: Do you think ChatGPT can
replace human medical
writers?*

[J Strongly agree

[J Agree

[J Neutral

[J] Disagree

[J Strongly disagree
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06: Do you think you need formal
training to use ChatGPT for
medical communications?*

[J Strongly agree [J Agree

[J Neutral [J Disagree

[J Strongly disagree

Q7: In your opinion, ChatGPT is
most suitable for writing: ¥

[J Slide decks

[J Patient brochures

[J Manuscripts

[J Plainlanguage summaries

[J Medical education content

[J Books

[J Blogs

08: In your opinion, ChatGPT

is most suitable for writing
which portion of the
manuscript?*

Complete manuscript
Abstract

Results

Introduction

Methods

Discussion

ooooogoo

None

Shital Sarah Ahaley, PhD, has
been a consultant medical writer
at Hashtag Medical Writing
Solutions Pvt. Ltd., India, for the
She was a
developmental  biologist in
academia for more than 12 years
with a PhD in developmental
biology.

past 4 years.

Section 5 of 5: Practice Questions

01: How often do you use

ChatGPT?*
[J Always [J Rarely
[J Sometimes [J Never

02: What do you use ChatGPT
largely for?*

[J Understanding complex topics

[J Literature survey

[J Summaries

[J Organising scattered points

into a coherent paragraph

Routine tasks like composing

emails or drafting letters

O

O

Social media posts

O

Not applicable

03: In your experience, ChatGPT
is easy to use for medical
writing:*

[J Strongly agree [J Agree

[J Neutral [J Disagree

[J Strongly disagree

0Q4: What challenges have you
faced while using ChatGPT
for medical writing?¥
Server error in generating a
response

[J Server busy

Inaccuracy of the content
Multiple attempts (prompts)
required to get the desired
response

Not applicable

O

OO

O

05: Do you think ChatGPT
has improved your
writing efficiency?*

[J Yes [J No

[J Maybe

[J Not applicable

06: How do you rate the quality
of the content generated by
ChatGPT?*

[J Excellent

[J Fair

[J Not applicable

[J Good
[J Poor

Q7: Would you recommend using
ChatGPT to other medical
writers?*

[J Yes

[J Maybe

[J No

08: Does your organisation/
institution allow you to use
ChatGPT?*

[J Yes [J No
[J Therearenorulesor
quidelines

[J Idon't know

*Single choice; T Short answer; ¥ Multiple choice
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Abstract

This article explores the impact of artificial
intelligence (AI) on medical writing from an
insider’s perspective. It discusses the various AT
tools available, and the practical benefits
observed through real-world applications.
It also addresses the initial resistance and fears
surrounding Al adoption. The article emph-
asises the importance of critical thinking and
human oversight in using Al tools effectively,
highlighting the balance between embracing
technology and maintaining the unique skills
of medical writers. The future is bright for
medical writers — this article explains why!

he term “artificial intelligence” or ‘AI” is
ubiquitous at the moment. It has become
part of everyone’s lives, and everyone is
wondering how we will be affected by it, both
personally and professionally. AI is now
advancing into “Generative AI” or “GenAl’,
where innovative ontologies and graph models
are applied to create semantic text relationships.
These technologies are now being explored as
powerful tools to aid medical writers in their
work, opening up new possibilities for enhancing
productivity and efficiency.

Medical writers, too, are experiencing the
transformation that AI brings. But before diving
into the potential impacts of Al, it’s essential to
clarify what we mean by the term. “AI” is a catch-
all term that is often misused, conflated, or
misinterpreted, and encompasses everything
from machine learning and natural language
processing through to ChatGPT! For the
purposes of this article, I will use AI to mean any
tool that is using automation, including genera-
tive and rule-based elements, to complete tasks
in the production of medical writing documents.

The rise of Al tools
By the time this article goes to press, the

landscape of Al tools available to medical writers
will have likely expanded even further, with new
releases and updates continually reshaping the
field. This renders any discussion of “available
tools” almost meaningless. It would also be
inappropriate here to name any commercial
products or imply any kind of advocacy for them.

However, the incredible promises surround-
ing Al in terms of time and cost savings speak
volumes. It’s clear that medical writing is ripe for
a technological revolution.

There is no doubt that there are routine
aspects to a medical writer’s job — summarisation
oflarge amounts of dense text, combing through
pages and pages of data tables to identify signals
or anomalies, even compilation of summary
tables or subset tables ... the list goes on! Most
of us would happily hand these tasks to a
computer to parse the data and present us with a
neat, concise summary. These tasks are perfect
candidates for automation, freeing up time for
medical writers to focus on higher-level analysis
and creative problem-solving. The good news is
that AT tools already exist to assist with these
mundane tasks, significantly boosting efficiency
and accuracy.

Sophisticated Al: A helping hand

Al tools today range from those using rule-based
engines, where the machine follows pre-
programmed instructions to process data and
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text, to more advanced generative systems, which
learn from vast datasets to generate new,
contextually relevant content. This can lead to
“hallucinations” - errors put into the data or text
as the machine fills in the gaps or makes a
conclusion, and this issue is being actively
addressed. Al systems are constantly improving,
and methods for detecting and correcting these
errors are emerging, providing greater confidence
in their reliability. Additionally, not all
hallucinations are errors. It can be argued that a
tool producing a conclusion may not be
incorrect, and if viewed as a “suggestion” could
even help the medical writer as a starting point
for their own conclusion, offering valuable
suggestions that can serve as starting points for
further human analysis. There is also some very
interesting work happening that is using one Al
tool to “QC” another to check for hallucinations.
Although in its infancy, the problem of
hallucinations is already being actively addressed.

Tantrums - or is Al an ally for medical
writers?

The initial belief that medical writing can be
completely accomplished through Al is not only
technically unrealistic because of the concerns
around accuracy (hallucinations) and security of
the highly confidential data being parsed, but also
risks doing a grave disservice to the end users of
the document being produced. Whether the
document is a dossier for the regulatory agencies
or a plain language document aimed at the
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general public, the medical writer offers much
more to the process than the ability to summarise
complex data and information. Medical writers
offer what computer algorithms cannot — critical
thinking, contextualisation, and a nuanced
understanding that AI cannot replicate. However,
Al can assist by taking on repetitive, data-
intensive tasks, allowing human writers to focus
on higher-level judgment, contextualization, and
decision-making. Therefore, it is important to
explore where it is appropriate to apply Al, and
what the experienced medical writer should be
looking for in the evaluation of technology to
ensure it is truly helping them with their work.

At Trilogy, we've embraced Al as a powerful
tool that has already led to significant time
savings and  positive outcomes  (see
“Testimonies”). One of the most compelling
benefits we've seen is Al's ability to detect
important signals in data that human writers may
have overlooked. AI tools can also be used to
verify signals identified by human writers,
ensuring greater consistency and accuracy in
clinical data analysis. This is particularly valuable
as clinical trials grow in complexity.

One of the key (and arguably the most
important) skills needed by any medical writer is
that of critical thinking. It is crucial in every
aspect of our work to critically appraise the
information before us, to question the sources,
and to ensure that the conclusions can be
supported and are fair and unbiased. These skills
have never been more necessary than when
appraising an Al tool. There are lots of
astonishing figures and claims made by Al
companies in terms of time saving and
efficiencies, but these should be looked at
through the lens of any extra checks and balances
that will be needed — along with any changes to
inputs for the tool to function and outputs that
will be generated.

Testimonies

It is absolutely true that humans also make
mistakes, and also need to have checks and
balances to ensure that errors are identified and
corrected.

Therefore, the need for checks and balances
aside, there is no doubt that there is a very
important role for Al tools to play in the medical
writing world. I have seen this first hand with
software that detected an important signal that
the sponsor’s human medical writers had missed.
We have been using an Al tool not only to help
detect signals and relationships within data, but
also to double check that the signals and
relationships that human medical writers have
identified are the same as those identified by the

@ WWW.emwa.org

tool. This is a significant step towards uncovering
many signals and relationships within clinical
data that might otherwise be overlooked,
especially with the increasing complexity of trials,
such as platform and umbrella study designs.

A balanced approach to Al integration
The “human in the loop” is of vital importance in
the medical writing world — people’s lives are
literally at stake — and so passing the task of
medical writing to a computer without a critical
human mind being involved 1is utterly
irresponsible.

However, it is equally irresponsible to ignore
the potential of Al tools to relieve writers from
time-consuming tasks and allow them to focus
on their unique skills. With AI handling data
parsing, signal detection, and even suggesting
potential conclusions, medical writers can devote
more time to high-level thinking, contextualisa-
tion, and collaboration with clinical teams.

The ability of an Al tool to “double check”
signal detection, parse huge amounts of data
quickly, and to suggest possible conclusions, not
only provides a layer of comfort that nothing has
been missed, but frees the medical writer to focus
on the higher-level tasks and have meaningful
discussions with the clinical team at a much

earlier stage.

The future of medical writing

Looking to the future, emerging Al technologies
will continue to evolve, potentially reaching a
point where Al can function autonomously in
some areas, learning independently and
enhancing its own capabilities. The upcoming
“agentic”Al (the use of agents that do not need
humans to provide prompts or guide the system
to make decisions) will allow Al tools to work
with minimal or no human input and to “learn”
independently, turbo-charging the ability of AI
and freeing more time for humans to use their
critical thinking skills to enhance and evaluate the
outputs.
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As with most aspects of life — this is not “black
or white”. Using an Al tool should not be a binary
choice, any more than it should signal the end of
the medical writing profession. Rather, it’s about
finding the right balance between human
expertise and machine assistance. Our
experience has been that the current breed of AI
tools, with the promised pipeline of increasing
number of applications and documents to which
they can be applied, offer huge advantages to
medical writers. By embracing the tools available
today, medical writers can significantly enhance
their efficiency and effectiveness. Al tools are not
here to replace the medical writing profession;
they’re here to help it evolve, offering incredible
potential to tackle complex tasks with ease.

As we move forward in this paradigm shift,
what is needed is critical appraisal and the
medical writing experience to know which tool
is the right tool for the job. It’s crucial for medical
writers to critically evaluate each tool,
considering its strengths, limitations, and the
specific tasks it can enhance. The rapid pace of AT
development means that staying informed and
adaptable is essential. Plus — in this fast-moving
area of computer science — how future-proof is
the tool? What pipeline does it offer?

The future of medical writing is bright.
Embracing AI will undoubtedly lead to greater
opportunities, benefiting both medical writers
and the industry as a whole. It’s exciting, but it’s
more important than ever to embrace the
technology that can enhance and make our tasks
more efficient, whilst ensuring that a human’s
ability to sense-check is retained. If we can crack
that combination, great things are in store for all
of us!
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Regulatory Public

Disclosure

Editorial

The Riga conference was fun! Besides the
learning, as usual, we all enjoyed getting
together and chatting between sessions. These
for me were the moments that it became more
apparent than ever that regulatory medical
writing is undergoing mass workforce change.
Certainly, there are still plenty of highly
experienced medical writers producing rigorous
study level documents fit for public disclosure —
as we see from the now abundant clinical trial
application documents published by the
Clinical Trials Information System (CTIS).
However, as less experienced, entry level
colleagues join our profession at a time when
artificial intelligence (AI) tools are really
beginning to take hold, it is important to
remember that there is simply no substitute for
the deep foundational knowledge that
underpins clinical document content. There is
no short cut, even with AL As newer writers
join our ranks, and as we integrate Al tools into
our workforce and workflows, we must not lose
sight that the deeply knowledgeable medical

writer remains the back stop — the expert — who

doi: 10.56012/qbev3223

provides the sanity check, scrutiny, and balance
for outputs, whether they are created using Al
support or not.

How can less experienced regulatory medical
writers attain a deep level of knowledge and
understanding, given such a complex writing
environment? A reasonable place to start is to
tune into the content requirements of the seminal
study level document, the clinical study report
(CSR). The free-to-download best practice
guidance interpretation document, the CORE
Reference manual (doi:10.56012/copjhc4062)
written by a team of EMWA experts and
published in May 2016, provides a detailed and
granular “how to” guide for CSR authoring for
newer medical writers — as well as being a constant
reference companion for more experienced
professionals. So, now you have your flying start,
but you must also consider how to keep up with
the ever-evolving clinical documents and public
disclosure ecosystems. That means staying on top
of all that is relevant as it is published. Without the
requisite experience, it can be difficult to pick out
which piece of information is important and
which is interesting, but perhaps less important in
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terms of actual document preparation, and then
contextualise that to reporting and public
disclosure.

These days, LinkedIn postings and the
deluge of information hitting our phones and
laptops daily can almost drown us. So, besides
using an Al Agent (yes, they are coming!) to sift
material, how do you capture the relevant
guidance, best practice, and news for reporting
clinical trials and addressing public disclosure of
clinical documents? You (or your Agent) don’t
have to do that and then wonder what you may
have missed — because the EMWA CORE
Reference Project Team is doing just that
already. We also contextualise the information
so that you understand why it is relevant and
how to use it in your writing. We make what we
find freely available in a downloadable News
Summary that includes comprehensive links to
all the cited sources (https: //www.linkedin.
com/company/the-core-reference-project).
So, our News Summaries only contain the
relevant clinical trial-related and transparency
and disclosure-related news and information

that you can trust. Sam

Spotlight on CORE Reference News Summaries

The topics that are covered in our monthly
News Summaries typically include:

Medicines and Vaccines

ICH; CTR and CTIS; EU Regulatory; UK
and MHRA guidance and news; FDA guid-
ance and news; EMA guidance and news; real
world data and evidence; transparency and
disclosure resources and news; development
strategy news; Al/machine learning; news
from Asia regulators; news from US that may
impact the clinical trial ecosystem.

Medical Devices

General updates and news; EU transparency;
EUDAMED news; EU COMBINE initiative;
UK MHRA.

or many of us working in drug devel-

opment and medical writing, the inclusion
of the “Medicines and Vaccines” section with its
well-considered sub-topic areas seems logical to
support drugs, biologics and vaccines reporting.
It may not be quite so apparent why we also cover
specific topics within a “Medical Devices”
section. To clarify, the “Medical Devices” section
is intended to cover transparency in relation to
medical devices, and the emerging intersection
of the regulatory medical devices and the
regulatory drugs spaces. Devices information or
regulations that impact the reporting of device
studies are also covered. Combination products
including pharmaceutical and medical device
components, may need to be reported under

pharmaceutical legislation, depending on what
the product is, and how regulatory authorities in
different global regions assess combination
products. Contextualisation is provided, where
possible, to help readers navigate the
information. This is a hot topic as we heard in the
“Combination Products Symposium Day” in
Riga, which delved into regulatory, scientific, and
communication aspects of this evolving field.

If you have suggestions for other relevant
subsections for the News Summary to fit with the
scope of the CORE Reference Project remit,
please do get in touch. New from May 2025:
Updates from the 2025 US Administration
(links to initiatives that may impact the clinical

trial ecosystem).

Abbreviations: CTIS, Clinical Trials Information System; CTR, Clinical Trials Regulation; EUDAMED, European Database on Medical Devices; ICH, International Council on Harmonisation of

Technical Requirements for Registration of Pharmaceuticals for Human Use; MHRA, Medicines and Healthcare products Regulatory Agency
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Meeting you in Riga: Learning and Sharing with EMWA Regulatory Medical Writers

Thanks to EMWA conference delegates who attended the CORE Reference Project
“Learn and Share" at the EMWA Spring Conference in Riga, Latvia, on May 8, 2025.

At the May 2025 EMWA Riga conference, the CORE
Reference Team held a “Learn and Share” lunch
session, explaining the new ways in which we now
connect with you. We also spoke of our plans for a new
website. We took your suggestions for new topic areas
for the monthly News Summary, so watch LinkedIn to
see new topics appearing. The session ended with an
open discussion on the Policy 0070 relaunch (Step 2)
where we shared best practice and tips for addressing
potential challenges of the expanded scope of Policy
0070. Finally, we reminded everyone that May 2026
will mark the tenth anniversary of the publication of
the original CORE Reference resources — and we look
forward to marking that milestone in Barcelona at the
60th EMWA conference. We were happy to announce

our next external presenter, Obaraboye Olude, of
Privacy Analytics (an IQVIA company) would present
the June 11, 2025 webinar “Statistical anonymisation
software for utility-preserving privacy protection in
clinical documents for public disclosure”.

As ever, Vivien Fagan and I were delighted to teach
our Foundation Workshop on CORE Reference
(DDF38). In this we demonstrate the granularity of the
main clarity and transparency points integrated into the
May 2016 publishedbest practice manual, CORE
Reference (https://doi.org/10.56012/copjhc4062)
and explain its value to medical writers for clinical
study reporting. Remember to sign up for our next
Workshop if you missed us in May 2025.

The CORE Reference
Project on LinkedIn

‘We are enjoying our 2025
revamp and especially our
LinkedIn page to communi-
cate with followers. This is
easier than before when we
did everything by email, and
hopefully we can increase our
reach. Please follow us on
https://www.linkedin.com/
company/the-core-reference-
project to receive our
monthly News Summaries,
and other materials to
support your continuing
professional development
(CPD). Share our page
information widely — it’s free
for everyone. Also check out
our informational graphic at
the end of this section for QR
codes and dois for our main
resources, and watch our
YouTube video for a reminder
of project aims:
https://youtu.be/TUAHdKC
KN3w.

A distillation of the most
relevant information in the
world of clinical study
reporting and public
disclosure in the last few
months is in Table 1. Enjoy!
To see the full News
Summaries — you now know
where to look!

Follow us on LinkedIn (https:/ /www.linkedin.com/company/the-core-
reference-project) to receive monthly News Summaries, with current
information on regulatory reporting and public disclosure which support
the continuing professional development (CPD) needs of medical and
regulatory writers. The topics covered include FDA and EMA guidance and
news, real-world data, transparency and disclosure resources and news,
development strategy news, Al in the regulatory arena, the intersection of
drugs and devices including in vitro diagnostics (IVDs), transparency in

@ WWW.emwa.org

relation to medical devices, news from Asia regulators, and regulatory
guidance open for public consultation. Archived News Summaries to
December 2024 are here: https://www.core-reference.org/news-
summaries/. News Summaries from January 2025 are all available at our
LinkedIn page.

Table 1 provides a selection of key information shared by the CORE
Reference Project Team between March and May 2025.
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Table 1. A selection of key information shared by the CORE Reference Project Team between March - May, 2025

Disseminated information

March 2025 highlights

Brief description

Link

ICH M11 guideline, clinical
study protocol template
and technical specifica-
tions - Scientific guideline
- are updated

An integrated map of
clinical trials in the EU and
published within the CTIS
public portal is active

Regulation (EU) 2025/327
of the European
Parliament and of the
Council of February 11,
2025 on the European
Health Data Space and
amending Directive
2011/24/EU and Requlation
(EU)2024/2847 was
published on March -
May, 2025.

The FDA publication
“Artificial Intelligence &
Medical Products: How
CBER, CDER, CDRH, and

OCP are Working Together”

(first published in March
2024) was revised in
February 2025

EMA and other European
National Health Agencies
have published ‘Clinical
Evidence 2030

The updated template (Step 2 draft dated March 13, 2025)is provided
as reference only for the second round of public consultation of the
M11 Technical Specification (document dated Feb 3, 2025).

The technical specifications consultation period closed on

22 April 2025

The map provides real-time information about clinical trials by
geographic area. A public webinar with a demo of the map’s
features was held on March 7, 2025

The aim of this requlation is to “establish the European Health
Data Space (EHDS)in order to improve natural persons’ access to
and control over their personal electronic health data in the
context of healthcare.” The EFPIA Press Release titled “A Call for
Effective Stakeholder Engagement and Capacity Building during
the Implementation of the EHDS" calls on policymakers to
guarantee an actionable process for involvement in this new
health data ecosystem. EFPIA have published a position paper on
the requlation on the European Health Data Space (EHDS) and an
FAQs document on the European Health Data Space has also been
updated

The paper aims to provide greater transparency around how
FDA's medical product centres are collaborating to safequard
public health whilst fostering responsible and ethical innovation.
Four areas are focussed on regarding development and use of Al
across the medical product lifecycle

By 2030, clinical evidence generation is expected to be “further
guided by the patient voice[...]; study design will be driven by
research questions|[...]; clinical trials will be more efficient and
impactful; real-world evidence (RWE) will be enabled and its value
fully established; and trust will be built through transparency.
This document outlines the 6 guiding principles for generating
clinical evidence. Although all principles are important, at a time
where diversity is being rolled back, Principle 1is particularly
significant as it reinforces the need for patient representation at
every step of evidence generation.
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Guideline, protocol template, technical
specifications:https://www.ema.europa.eu/en/
ich-m11-quideline-clinical-study-protocol-
template-technical-specifications-scientific-
quideline

Meeting recording:
https://www.slopeclinical.com/l/webinar-the-
impact-of-ich-e6-r3-on-biospecimen-
management

Regulation: https://eur-
lex.europa.eu/eli/req/2025/327/0j/eng

FPIA press release: https://www.efpia.eu/news-
events/the-efpia-view/statements-press-releases/
a-call-for-effective-stakeholder-engagement-and-
capacity-building-during-the-implementation-of-
the-european-health-data-space/

EFPIA position paper:
https://www.efpia.eu/media/2t2dem05/efpia-
position-on-ehds.pdf

FAQs: https://health.ec.europa.eu/latest-
updates/frequently-asked-questions-european-
health-data-space-2025-03-05_en

https://www.fda.gov/media/177030/download?att
achment

https://ascpt.onlinelibrary.wiley.com/doi/10.1002/
cpt.35967af=R



Disseminated information

EU lawmakers question
the viability of the
transatlantic data
transfer pact between
the US and Europe.

Califf et al. published
“The importance of
ClinicalTrials.gov in
informing trial design,
conduct, and results”

EMA has qualified the
first Al tool, called AIM-
NASH

The European
Organization for
Research and Treatment
of Cancer (EORTC)
published “Navigating EU
Clinical Trials: Adapting
toaNew Era of
Requlations”

Brief description

This is significant because:

® The DPRC is charged with protecting Europeans’ privacy
from US government surveillance by hearing privacy
complaints from EU citizens.

® The DPRC was created by Executive Order to ensure that
the US complies with privacy rights obligations under the
EU-US Data Privacy Framework. Its existence allows data
transfers between the US and Europe to continue
happening for now.

® Privacy and Civil Liberties Oversight Board (PCLOB)
members have resigned and been fired. This Board
oversees the DPRC and acts as a critical safequard against
US surveillance overreach.

® EUlawmakers are pressing the EC to consider suspending
the DPF, as they no longer believe that the PCLOB can
operate independently.

Commentary is provided on the progress of clinicaltrials.gov in
clinical trial design transparency, as well as reporting.

The tool helps pathologists analyse liver biopsy scans to
identify the severity of an inflammatory liver disease (MASH)in
clinical trials. It is expected to help researchers obtain clearer
evidence on the benefits of new treatments. This qualification
marks a significant step towards integrating Al in medicine
development.

The tool is trained on more than 100,000 annotations from 59
pathologists who assessed over 5,000 liver biopsies across
nine large clinical trials.

The document outlines challenges between the EU's separate
regulations. For example, drug-device protocols that have an
IMP and medical device require submission under EU-CTR and
MDR/IVDR - one (EU-CTR) requiring a centralised submission
and the other requiring separate Member State submissions.
This process is further complicated if an Al component is
involved.

Link

https://www.mlex.com/mlex/data-privacy-
security/articles/2299678

https://resolve.cambridge.org/core/journals/journa
[-of-clinical-and-translational-
science/article/importance-of-clinicaltrialsgov-in-
informing-trial-design-conduct-and-results/125B3
C69C8923DC0O3550090EBB7E7A12

Press release: https://www.ema.europa.eu/en/
news/ema-qualifies-first-artificial-intelligence-

tool-diagnose-inflammatory-liver-disease-mash-
biopsy-samples

https://pubmed.ncbi.nim.nih.gov/39961402/
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Disseminated information

April 2025 highlights

Brief description

Link

Transcelerate has
developed an ICH E6
Asset Library

EMA released the latest
version (7.1) of the
Clinical Trials Regulation
(EU) No. 536/2014 0&A
document in March 2025

The Clinical Trials
Information System
(CTIS) officially joined
the Primary Registry
Network of International
Clinical Trials Registry
Platform (ICTRP)

EMA Clinical Data
Publication Policy to
cover all new marketing
authorisation
applications, line
extensions and major
clinical type Il variations
starting 02 2025

The new European
Health Data Space
regulation was enforced
from March 26, 2025

New regulations for
running clinical trials in
the UK have been signed
into law

EMA has published a
reflection paper on non-
interventional studies
that use real-world data
(RWD) to generate real-
world evidence for
regulatory purposes

The tools are designed to help with the adoption of the latest
good clinical practice (GCP) guidance, focusing on key areas of
change including data governance, risk-based quality
management, stakeholder collaboration, and risk
proportionality.

This version includes updates to Annex Il: Language
requirements for part | documents.

According to the WHO “Primary Registries in the WHO Registry
Network meet specific criteria for content, quality and validity,
accessibility, unique identification, technical capacity and
administration. Primary Registries meet the requirements of
the ICMJE."

From April 2025 onwards, Policy 0070 will cover all clinical data
submitted under new marketing authorisation applications
(MAAs) for medicinal products as well as any applications for
line extensions or new indications, or where the MAA results in
anegative opinion or is otherwise withdrawn.

The new reqgulation aims to facilitate access to and reuse of
electronic health data across the EU. There will be a four-year
transition period to establish the necessary electronic health
data exchange infrastructures. This is significant and aims to
revolutionise healthcare data management across the EU by
enhancing accessibility, interoperability, and patient control
over personal health data.

A12-month roll-out begins April 11, 2025, and will take full
effect from April 10, 2026. Of note is that “... for the first time
[the regulations will] legally require trial registration on a
WHO-recognised public register and the publication of results
summaries”.

This reflection paper covers the aspects of design, conduct,
and analysis of non-interventional studies, and focuses on
methodological principles that are considered important for
the conduct and assessment of non-interventional studies
using RWD and used for regulatory decision-making
throughout a medicine’s lifecycle.
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https://www.transceleratebiopharmainc.com/asset
s/ich-e6-asset-library/?utm_source=hs_
email&utm_medium=email&_hsenc=p2ANqtz-
9cJB_7DEffbEw2z_rtUmUHS_3JFqtSNwsuXdmhv1
TWOKRSfhUMzVmrTMNSE2WDEt3_jOlp# TrialDesign

https://health.ec.europa.eu/document/download/b
d165522-8acf-433a-9ab1-
d7dceaeb8112_en?filename=regulation5362014_ga_
en.pdf

https://www.who.int/tools/clinical-trials-registry-
platform/network/primary-registries

https://www.insideeulifesciences.com/2024/11/27/
ema-clinical-data-publication-policy-to-cover-all-
new-marketing-authorization-applications-line-
extensions-and-major-clinical-type-ii-variations-st
arting-q2-2025/

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX %3A32025R0327

https://www.gov.uk/government/news/clinical-
trials-requlations-signed-into-law

https://www.ema.europa.eu/en/documents/other/r
eflection-paper-use-real-world-data-non-
interventional-studies-generate-real-world-
evidence-regulatory-purposes_en.pdf



Disseminated information

European commissioner
discusses EU-US Data
Privacy Framework
(DPF), potential GDPR
reform.

Comments on the
emerging questions
around EU-US DPF

The European
Association of Medical
Devices Notified Bodies
(Team-NB) has released
v3 of their position paper
on Best Practice
Guidance for Technical
Documentation under EU
MDR

Team-NB also released
v2 of the position paper
on European Artificial
Intelligence Regulation
(AIACT)

The MHRA has published
a guidance on how to
apply for an Exceptional
Use Authorisation (EUA)
for MDs

Brief description

The EU-US DPF is a set of rules designed to protect personal
data transferred between the EU and the US. The EU is
exploring a softened approach to digital requlation that aligns
with US calls for deregulation to support digital innovation.

The Technical Documentation is the dossier submitted to
NBs for conformity assessment of medical devices (MDs),
equivalent to the CTD for medicinal product.

Provides an overview of the Team-NB perspective on the
challenges of the Al Act with particular attention to its
implementation.

EUA is a provision that allows non-UKCA/CE marked MDs to
be placed on the UK market in exceptional circumstances,
where this is necessary to protect public health.

Link

https://iapp.org/news/a/european-commissioner-
discusses-eu-us-data-privacy-framework-
potential-gdpr-reform
https://iapp.org/news/a/schrems-addresses-
emerging-questions-around-eu-us-data-privacy-
framework

https://www.team-nb.org/wp-
content/uploads/2025/04/Team-NB-
PositionPaper-BPG-TechnicalDocEU-MDR-2017-745
-V3-20250409.pdf

https://www.team-nb.org/team-nb-position-paper-
on-european-artificial-intelligence-regulation-v2/

https://www.gov.uk/guidance/exceptional-use-
authorisation

May 2025 highlights

EMA CTIS Simplification
Task Force Topics for
analysis was released
last month

CTIS newsflash - 16 May
2025

FDA announced
completion of first
Al-assisted scientific
review pilot and an
aggressive agency-wide
Al rollout timeline

The Task force recommends a revised roles matrix for CTIS
that reduces complexity and also the creation of a new safety
module, with the aim to simplify the overall business rules for
the Annual Safety Report.

EMA is redesigning the CTIS training materials for sponsor
users, based on stakeholder feedback. The launch dates will be
announced in upcoming issues of newsflash.

The generative Al tools enable FDA scientists and subject-
matter experts to minimise time spent on monotonous,
repetitive tasks that typically hinder the review process.

https://www.ema.europa.eu/en/documents/other/c
tis-simplification-task-force-topics-
analysis_en.pdf

https://www.ema.europa.eu/en/documents/newsle
tter/ctis-newsflash-16-may-2025_en.pdf

https://www.fda.gov/news-events/press-
announcements/fda-announces-completion-first-
ai-assisted-scientific-review-pilot-and-aggressive-
agency-wide-ai
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Disseminated information

FDA released draft
guidance "Accelerated
Approval and
Considerations for
Determining Whether a
Confirmatory Trial is
Underway” in January
2025.

On May 14, 2025, EMA
released the revised
external guidance on the
implementation of the
EMA policy on the
publication of clinical
data for medicinal
products for human use -
Version 1.5 - along with
the summary of changes
document

Canada’s Drug Agency
published their 2025
Watch List

New topic for May 2025:
Possible Impact on
Clinical Trial Ecosystem

Brief description

For drugs granted accelerated approval, sponsors have been
required to conduct confirmatory studies post-approval to
verify and describe the anticipated effect on irreversible
morbidity or mortality or other clinical benefit. This guidance is
developed following an amendment in the FD&C Act to help
ensure timely completion of such trials. Allowing late
comments.

Policy 0070 updates include: Clarification on the current scope
of the policy and adding reference to Regulation 123/2022 on
public health emergencies requirements for transparency;
Clarifications aimed on the publication scope of individual
patient data listings contained within the body of the Clinical
Study Report and on the possibility for applicants/MAHs to
propose additional redactions to protect from study unblind;
Including the relevant and updated references to the current
EU data protection legislation as well as additional relevant
pieces of guidance issued by data protection authorities and
professional organisations active within the data protection
space.

This year’s list focused on the use of Al technologies in health
care in Canada.

Impact of a diversity, equity, and inclusion ban on the clinical
research ecosystem.

A Reuters news report of Robert F. Kennedy Jr., Health and
Human Services Secretary, Congressional interview on May 14
2025

Link

https://www.fda.gov/requlatory-
information/search-fda-guidance-documents/
accelerated-approval-and-considerations-
determining-whether-confirmatory-trial-underway
Comments:
https://www.regulations.gov/docket/FDA-2024-D-
3334/document

https://www.ema.europa.eu/en/documents/regulat
ory-procedural-guideline/external-guidance-
implementation-european-medicines-agency-
policy-publication-clinical-data-medicinal-product
s-human-use-version-15_en.pdf
https://www.ema.europa.eu/en/documents/regulat
ory-procedural-guideline/summary-changes-
external-guidance-implementation-european-
medicines-agency-policy-publication-clinical-data-
medicinal-products-human-use-version-15_en.pdf

https://www.cda-amc.ca/2025-watch-list#Issue3

https://www.appliedclinicaltrialsonline.com/view/
the-impact-of-dei-ban-on-clinical-research-
ecosystem

https://www.reuters.com/business/healthcare-
pharmaceuticals/us-health-chief-kennedy-face-
lawmakers-questions-mass-firings-measles-2025-
05-14/

Abbreviations — Al: Artificial Intelligence; Al Act: Artificial Intelligence Act; AIM-NASH: Artificial Intelligence-based Measurement of Non-alcoholic Steatohepatitis Histology;

CBER: Center for Biologics Evaluation and Research; CDER: Center for Drug Evaluation and Research; CDRH: Center for Devices and Radiological Health;

CMS: Centers for Medicare & Medicaid Services; CTD: Common Technical Document; CTIS: Clinical Trials Information System; CTR: Clinical Trial Regulation;

DPF: Data Privacy Framework; DPRC: Data Protection Review Court; EFPIA: European Federation of Pharmaceutical Industries and Associations; EHDS: European Health Data Space;

EMA: European Medicines Agency; EORTC: European Organization for Research and Treatment of Cancer; EU: European Union; EUA: Exceptional Use Authorisation;

FDA: Food and Drug Administration; GCP: Good Clinical Practice; GDPR: General Data Protection Regulation; HHS: Department of Health and Human Services;

ICH: International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use; ICMJE: International Committee of Medical Journal Editors; I

CTRP: International Clinical Trials Registry Platform; IMP: Investigational Medicinal Product; IVDR: In Vitro Diagnostic Regulation; MAA marketing authorisation application;

MAH: Marketing Authorisation Holder; MASH: Metabolic dysfunction-associated steatohepatitis; MD: Medical Device; MDR: Medical Device Regulation;

MHRA: Medicines and Healthcare products Regulatory Agency; NIH: National Institutes of Health; OCP: Office of Combination Products; PCLOB: Privacy and Civil Liberties Oversight Board;
RWD: Real-World Data; RWE: Real-World Evidence; Team-NB: European Association of Medical Devices Notified Bodies; UKCA/CE: UK Conformity Assessed/Conformité Européenne;

US: United States; WHO: World Health Organisation.
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Getting Your Foot in

the Door

Editorial

Starting a new medical writing career and don’t know where to start? Or

are you just curious and would like to learn about the potential employers
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in Europe? In this article, Sarah and her colleagues offer a helpful overview

of medical writing companies across Europe. Ivana
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Abstract

Medical writing is a global discipline, and its
visibility is currently limited. While medical
writing is a well-established career in central
and southern Europe, it is an emerging
profession in the Nordics and eastern Europe.
The information on medical writing
employers across Europe is limited online.
Therefore, we conducted a survey in late 2023
to address this knowledge gap and provide a
resource for experienced and aspiring medical
writers alike. This article provides an overview
of the types of organisations in which medical

writers work across Europe.

Introduction

e are a group of five aspiring medical writers

from diverse backgrounds (medicine,
biomedical research, project management, and
clinical trial management). There is limited
information available via online platforms like
Linkedln for beginners in the field of medical
writing. Our survey covers employers in medical
writing in continental Europe and Ireland
(excluding UK). Countries with limited opportu-
nities for medical writers outside of remote or
freelance positions were excluded. This article is
not intended to be an exhaustive list of
employers, but rather a snapshot of the current
employers of medical writing on Linkedln as of
the end 0f 2023.

Methods

Study design

This survey was conducted by a group of five
aspiring medical writers led by Sarah Nelson.
Online surveys were developed in English using
SurveyMonkey, which enabled secure and
anonymous data collection. The results from the
survey were analysed using Microsoft Excel. The
potential participants were approached online via
LinkedIn and by email with a link to the survey,
through the authors’ professional networks. The
surveys were also publicised on social media
platforms.

Questionnaires

Questionnaires were designed to be completed
in under S minutes using SurveyMonkey. There
were 7 questions to answer including country of
work, type of organisation (pharmaceutical
company, business consulting and medical
writing company, medical writing company,
medical device company, contract research
organisation, digital comms and technical
consultancy, etc) and contact information.
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Data analysis

Participant responses were collected auto-
matically and exported into a Microsoft Excel
spreadsheet. The information was cross-checked
using search engines like Google search. A total
of 44 responses were collected. Results
summarise the information collected in the

survey.

Results of the survey

Central and Southern Europe

Medical writing is well established in Central and

Southern Europe.

® France is home to many employers of medical
writers, especially in regulatory writing. Many
of the consultancies, agencies and CROs are
based in Paris, while pharmaceutical and
biotechnology companies are located in other
regions.

® Belgium is a growing hub for biopharma-
ceutical expansion, with global companies
already established throughout the country.

® Multiple well-established healthcare and life
sciences organisations can be found through-
out Germany. In addition to pharmaceutical
giants, major players include a growing
number of agencies, consultancies, and CROs.

® Ireland offers many exciting opportunities in
medical writing in medical communications
agencies, pharma, healthcare, and CROs.
Company offices and headquarters are mainly
located in Dublin. Medical writers in
Northern Ireland can also work for UK
companies remotely.

® In Netherlands, medical writers are employed
across the country, with headquarters in
Amsterdam. Opportunities are centred
around the pharmaceutical industry with a
handful of medcomms agencies and CROs.



® Pharma organisations with a presence in
Poland employ both in-house writers and
work with agencies or consultancies for
technical writing. Warsaw is emerging as a
growth centre for medical communications.
Opportunities in these neighbouring countries
include a range of medical, scientific and
technical writing roles.

® Employers in Austria include a growing
number of consulting companies and CROs.
Switzerland, as a vibrant hub for pharma,
biotech, and NGOs, attracts medical writers
of every kind.

Table 1. Central and Southern Europe

-
[ —
‘Q h
-
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® Spain and Italy have several agencies and
consultancies employing medical writers.
Medical writers are mainly employed within
satellite offices of prominent global organi-
sations, mainly pharma companies and CROs

(Table 1).

Nordics

Medical writing is emerging as a recognised
profession in the Nordic countries of Finland,
Sweden, and Denmark, although opportunities
remain fairly limited in this region (Table 2).
Several organisations like Inizio, MedEngine,
Medtronic and LINK Medical are situated in

multiple locations in the Nordics.

Country Agencies and consultancies Pharmaceutical, device,
and biotech organisations
Belgium ® Emtex Life Science ® AstraZeneca
® Modis ® Bayer AG
® (C.H.Boehringer Sohn AG and Ko.KG
® Roche Pharmaceuticals
France ® Azur Health Science ® Biocorp(Novo Nordisk)
® FEvidera ® Genethon
® McCann Health (IPG Health) ® (Genomic Vision
® Publicis Health France ® Sanofi
® Strategik & Numerik ® Servier
® TBWA/Adelphi

WWW.emwa.org

Eastern Europe

Medical writing opportunities in Eastern
European countries appear mostly in CROs.
Budapest in Hungary appears to be a growing
hub for pharma and supporting services (Table
3). There are several Pharma, Device, Biotech
and CROs with offices throughout the Eastern
European region, for example, ADAX Inter-
national, Bayer, BiTrial, Comac Medical,
Medtronic and Worldwide Clinical Trials.

Contract research organisations (CROs)

4Clinics

Archer Research
Cropha

ICON

Keyrus Life Science

4Clinics

Aixial Group

Apices

Biotrial

Excelya

Keyrus Life Science

NAMSA

Veristat (formerly Scinopsis)
Venn Life Science (hVIVO)

Continued overleaf
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Table 1continued

Country

Germany

Ireland

Netherlands

Poland

Austria

Switzerland

Spain

Italy

Agencies and consultancies

Co.medical

Cast Pharma

Cerner Enviza

Fleishman Hillard

Kyoups

M:werk

McCann Health (IPG Health)
Medperion

Trilogy Writing & Consulting

Affinity
Edelman

Inizio

InkLab

Med Media
NIT

Synergy Vision

Blue Novius

Excerpta Medica (Adelphi group)
Medical Digitals

Synterex

Bioconvey Health
Communications

CB Health Spark (IPG Health)
HealthWay Medical
Communications Sp.z.0.0.
Proper Medical Writing
Publicis Groupe

DREHM Pharma
Gouya Insights
Medperion
NeuroScios

Emtex Life Science
Infinity Communications
MedComms Experts
Medperion

nspm

CDM Barcelona (Omnicom)
Kalispera Medical Writing
Pharmalex

mPhaR

Alecria Healthcare
CDM Milan (Omnicom)
Connexia

EDRA S.p.A
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Pharmaceutical, device,
and biotech organisations

Bayer

BioNTech

Boehringer Ingelheim
Grinenthal

Merck KGaA

Gilead Sciences
Grifols
LetsGetChecked
Novartis
Regeneron

® AM-Pharma
Euro Trol

® Thermo Fisher Scientific (Evidera)

® (GSK

® Boehringer Ingelheim
® Med-El

Idorsia
Johnson & Johnson
Novartis

Roche

® AstraZeneca(Alexion)
Bayer Hispania

Osmosia S.r.|
Chiesi

GSK
Medtronic

Contract research organisations (CROs)

ClinStat
ICRC-Weyer

OCT Clinical

Scope International

® Cromos Pharma
® Syneos Health

® \Venn Life Science (hVIVO)

® JSS Medical Research
® |CON
® Pharmaxi

CW-Research & Mgmt
Joanneum Research

SGS

ZAK Clinical Research Services

None found

® Apices
MEDSIR
Syneos Health

Syneos Health



Figure 1. Countries in Europe where
multinational companies
employ medical writers

Table 2. Nordics
Country Organisations

Finland ® Bayer
® Biocodex PhaMe

Sweden ® Sobi
® |mmuneed
® Scandinavian CRO
® TFSHealthScience
Denmark ® Coloplast

® Novo Nordisk
® Publicis Denmark

Multinational Companies

Numerous multinational organisations have
office locations scattered throughout Europe.
Many of these organisations are large, with a
presence in multiple countries (Figure 1). In
addition, some global giants operate subsidiary
agencies with names that differ from that of the
parent company, e.g., PPD is part of Thermo
Fisher Scientific. Some examples of organisations
with multiple locations across Europe include:
Abbvie, AstraZeneca, Edelman, Inizio, IPG
Health, IQVIA, Omnicom Health Group,
Parexel, SanaClis, Syneos Health, Thermo Fisher
Scientific, and CRO Directory.

@ www.emwa.org

Table 3. Eastern Europe
Country Organisations
Hungary ® Syntesia Medical Communications
® Cortex Pharma Services
® Pharma-Regist
® Roche Services & Solutions
Ukraine ® AstraZeneca
® Bayer Hispania
Bulgaria ® Bulgarian Organized Research Activities

® Rotrial Contract Research

Conclusions

In general, writers can apply for a job in
organisations with a physical presence in the
country in which they reside. Jobseekers can try
searching the organisations listed in Tables 1,
2, and 3 to find local roles and find out more

about medical writing.
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Regulatory
Matters

Editorial

The briefing document is one of the many
types of documents that a medical writer
prepares during a clinical development pro-
gramme. It is an essential document for faci-

litating interactions between pharmaceutical

companies and health authorities, mainly to seek
scientific advice for drug development. There are
different provided by health

authorities to guide companies in preparing

guidelines

the meetings/interactions and the briefing
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documents. In this article, Clare Chang helps us
understand what a briefing document is and the

medical writer’s role in preparing the document.

Zuo Yen

Briefing documents: Facilitating health authority

interactions

Clare Chang
AstraZeneca
clarechangephd@gmail.com

doi: 10.56012/ucdt2648

Abstract

Briefing documents, essential for facilitating
interactions between pharmaceutical com-
panies and health authorities like the US FDA
and EMA, provide critical information
necessary for obtaining scientific advice
These

documents encompass product background,

throughout drug development.
development status, regulatory interactions,
and specific questions from Sponsors,
significantly influencing regulatory decision-
making. The complexity of briefing docu-
ments varies based on development stages,
requiring detailed preparation by medical
writers to ensure clarity and relevance.
Successful interactions rely on effective
collaboration, flexibility, and thorough docu-
mentation of outcomes, enabling Sponsors to
make informed decisions and continuously
refine their clinical development programmes

based on health authority feedback.

Introduction

riefing documents, also known as briefing
B packages or briefing books, are documents
developed by pharmaceutical or biotechnology
company that help to facilitate their interaction
with the intended health authority. These
interactions, such as meetings or written
responses, may happen at differ-
ent stages of drug development
and the intention is often to

Different health
authorities around

Content of the briefing document
In general, the structure and content of briefing
documents are similar for the US FDA and EMA
with some regional differences.2 The US FDA
provides general guidance on topics to be
included depending on the meeting type or
purpose without a strict structure, whereas the
EMA provides templates for the
specific interactions.3

General content of briefing

obtain scientific advice on documents include:
development that would even- the world have 1. Product background infor-
tually shape product and clinical their own mation (e.g., proposed indi-

development through to market
authorisation and beyond.

Product development includes

those for new molecular entities

guidelines on the
types of

interactions and

cation and other relevant
background  information
including for the targeted

disease)

and new therapeutic biological the contents of 2. Current development status

products,  biosimilars, and briefin and plans (chemistry, manu-

generics. Here, the focus will be & facturing and controls, non-
documents.

preparing briefing documents for
new molecular entities and new
therapeutic biological products.

Overview of the type of meetings
with the US FDA and EMA

Different health authorities around the world
have their own guidelines on the types of
interactions and the contents of briefing
documents. The types of meetings available with
the US FDA and the EMA are listed in Table 1.
The latest guidance for regulatory meetings with
the US FDA was recently updated per July 17,
2024.1
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clinical, clinical)
3. Regulatory status and regu-
latory interactions

4. Purpose of meeting

[92]

. List of questions and company’s rationale and
positions (including scientific data to support
position)

6. Meeting attendees (role and function)



Table 1. Type of Health Authority Interactions with the FDA and EMA

Meeting type
examples

Timing and logistics

Type A
Development stalled; urgent FDA input required
(e.g., important safety issue)

Type B
Pre-IND, pre-EUA, pre-BLA/NDA, overall
development of Breakthrough Therapy Designation,
regenerative medicine and advanced therapy

Type B (EOP) Meeting
EOP1(for products that will be considered for market
approval), EOP2/Pre-Phase 3

Type C
Others, not A, B, C, D, or INTERACT. Can be about
product development or review

Type D
Focuses on a narrow set of issues (<2 topics)

INTERACT
For very novel products and development
programmes (e.g., pre-IND)

Response to request: 14 days

Meeting package receipt: With meeting request
Preliminary responses: No later than 2 days before meeting
Meeting date: Within 30 days from request

Meeting minutes receipt: 30 days after meeting

Response to request: 21days

Meeting package receipt: No later than 30 days before meeting or WRO
Preliminary responses: No later than 2 days before meeting

Meeting date: Within 60 days from request

Meeting minutes receipt: 30 days after meeting

Response to request: 14 days

Meeting package receipt: No later than 50 days before meeting or WRO
Preliminary responses: No later than 5 days before meeting

Meeting date: Within 70 days from request

Meeting minutes receipt: 30 days after meeting

Response to request: 21days

Meeting package receipt: No later than 47 days before meeting or WRO
Preliminary responses: No later than 5 days before meeting

Meeting date: Within 75 days from request

Meeting minutes receipt: 30 days after meeting

Note: for consultation on new surrogate endpoints, logistics may differ

Response to request: 14 days

Meeting package receipt: With meeting request
Preliminary responses: No later than 5 days before meeting
Meeting date: Within 50 days from request

Meeting minutes receipt: 30 days after meeting

Response to request: 21days

Meeting package receipt: With meeting request

Preliminary responses: No later than 5 days before meeting

Meeting date: Within 75 days from request

Meeting minutes receipt: preliminary responses are annotated and resent within 30
calendar days if advice provided changes as a result of the meeting

S

Scientific advice and protocol assistance
Advice at any stage of drug development (e.g.,
consult about appropriateness of study designs and
robustness of data)

PRIME
Priority medicines, similar to FDA Breakthrough
Therapy Designation (special support provided)

Orphan designation

The EMA typically follows a timeline for their procedures. It is recommended to check the
procedure date being followed for the respective applications.

® Scientific advice and protocol assistance: Usually written response only.
Meeting only when discussion is required.

® PRIME: In exploratory clinical trial phase with preliminary clinical evidence.
Early PRIME entry is available for academia and small medium enterprises.
Pre-submission support is available to assess eligibility.

® QOrphan designation: Pre-submission meeting is recommended (at least 2 months
before the planned submission date) to increase success rate.

Abbreviations: BLA, biologic license application; EOP, end of phase; EUA, emergency use authorisation; IND, investigational new drug;
INTERACT, Initial Targeted Engagement for Regulatory Advice on CBER/CDER ProducTs; NDA, new drug application; WRO, written response only

2 The FDA has a number of meeting types based on the drug products such as biosimilar, generics, and prescription drugs. This table only shows the interaction for prescription drugs.

@ Www.emwa.org
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Medical writer's role in briefing
documents and what to expect
Depending on the stage of development,
complexities in the product’s development
programme, and the project teams’ dynamics,
briefing documents can range vastly in their
complexity. As a medical writer, it is important
to do some “research” and get to know the
programme and its history before kicking off the
project. This preparation helps not only to get the
medical writer up to speed with the project, but
it also sheds light on the current problem the
project team is facing and hence the reason for
the interaction.

In the content listed above (items 1-6), the
core of the briefing document is item 5 — List of
questions and company’s rationale and positions
(including scientific data to support said
position). Besides item S, the other sections are
relatively straightforward and could be drafted
well in advance of the kick-off if all the relevant
background information can be provided ahead
of time.

Consequently, important information to
request includes documents related to the drug
product (e.g., investigator’s brochure and the
study design or protocol) and documents related
to prior interactions (e.g., briefing documents
and meeting minutes from prior interactions).
The information will help the writer understand
the development history and understand what
the intended health authority currently under-
stands about the development program. This is
important while developing the briefing
document as the writer can help the team be
mindful of gaps between the last interaction and
the current one when developing the background
and framing the questions/company positions.

The last and most important piece of content
to ask for are the Sponsor’s questions and
preliminary company position (item S).
Oftentimes, it is not possible to obtain granular
details on these, and during the briefing
document’s development, the most time will be
spent on this content. Nonetheless, it is good to
touch base with the team on a general direction
so the writer can prepare a starting position and
take things from there.

Another aspect is the logistics. Depending on
the type of interactions, the logistics and timing
differ and the feedback from the health authority
need to fit into the Sponsor’s clinical develop-
ment programme. Table 1 provides an overview
oflogistics and timing and is useful in developing
the briefing document’s development timelines.

In general, it is good to obtain the information
or background information described above from
the project team prior to the kick-off meeting so

that the team can agree on the proposed
timelines and the preliminary content.

Briefing document kick-off
If time permits, the above preparations can be
done ahead of the kick-off and a preliminary draft
or a skeleton can be developed for the kick-off
meeting. Working with the team, below is a
checKlist for the kick-off:

1. Background and rationale for the briefing
document (usually led by the team).

2. Outline and agree on the logistics (how
document development will work, timing of
each step, who else will
contribute content directly,
who the reviewers and
approvers are). This is best
led by the medical writer.

The questions and
company positions
are the most

and their position, then the process can be quite
smooth. On the contrary, there are times when
the strategy continuously changes, and new
information arises. Therefore, it is important to
be flexible and be mindful of working with a lot
of ambiguity.

As mentioned, the questions and company
positions are the most important parts in the
briefing document. Therefore, it is an art to frame
the questions appropriately. It is recommended
to frame the question in a positive light and in a
way that can ascertain a clear answer. For
example, one way of asking is, “Does the Agency
agree that ...?” rather than
“What do you think about... 2"
Similarly, when framing the
company position in relation to
the question asked, it is im-

3. Agree on the structure of the important parts portant to back wup the
document (e.g, important in the briefing recommendation from the
sections to keep and the company with good scientific

P document. bany 8

amount of detail). This is also

best led by the medical writer.

a. Background: Ideally the
background would be in
good shape at this point,
provided the background
materials were available
ahead of the meeting.
That being said, some
further background may
be required to support
the company position,
and these will need to be
discussed and highlighted.

b. Questions: A  good
amount of time should be spent on the list
of questions. In a clinical programme
there are often overlaps in topics and it is
important to develop the logic and
rationale of whether certain questions
should be standalone questions or better
placed as a subset of another question
(e.g, Question 1 by itself or Question 1a
and 1b).

c. Company position: Each question would
also contain a company position with the
Sponsor’s proposal for tackling the
question asked. Again, a good amount of
time should be allocated to this to obtain

the team’s thoughts and overall position.

Briefing document development

Depending on the complexity of the briefing
document, the development process can be
smooth or quite turbulent. If the briefing
document is a very standard procedure and all
the functions are prepared with their questions
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an art to frame
the questions
appropriately. It is
recommended to
frame the question
in a positive light
and in a way that
can ascertain a
clear answer.

justifications.

Therefore, it is

A simple example of a question is
as follows:

Question: Does the US FDA
agree that a 4-month safety
update is not required and can be
waived for Drug A’s proposed
supplemental new drug appli-
cation (sNDA) for the XXX
indication?

Company Position: The clinical
development programme for
Drug A to support the XXX
indication includes three clinical
studies: one pharmacokinetic study (study 1);
one long-term safety study (study 2); and one
pivotal efficacy and safety study (study 3). All
three studies will be provided in the sSNDA to
support the proposed indication. There are no
further clinical studies that are ongoing following
the proposed sNDA application. Therefore, a 4-
month safety update report is not warranted.

Meeting preparations

On some occasions, the medical writer may also
attend meetings with the health authorities.
Regardless of whether medical writers attend or
not, it is often beneficial to participate in the
meeting rehearsals along with the team. Im-
portant discussions around potential questions
and gaps in information submitted that may be
challenged could arise. These discussions are
important in understanding the rationale and
proposed responses, which are important to
further understand the project.



-

After the interaction

Once the interaction has taken place, the health
authority often provides the Sponsor with the
outcome of the meeting in the form of meeting
minutes. These agreements are stored as part of
the history of the clinical development pro-
gramme. The Sponsor is often recommended to
implement the suggestions but depending on the
suggestion and the overall programme, the
Sponsor may or may not implement all the
recommendations due to the company’s plans.
If the medical writer continues the project, they
will be able to work with the team and implement
the required changes to relevant documents
seamlessly.

Conclusion

In conclusion, briefing documents serve as
crucial tools for facilitating interactions between
pharmaceutical/biotechnology companies and
health authorities. The medical writer plays a vital
role in preparing these documents by under-
standing project history, identifying gaps, and
formulating well-reasoned questions and
positions. Effective collaboration and flexibility
during the document development process
enhance the likelihood of positive outcomes. At
the end of the day, these documents help
Sponsors make informed decisions regarding
implementation of suggestions and recommen-
dations for future clinical development.

@ www.emwa.org
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Publications

Editorial

In the December 2024 issue, Phil Leventhal,
Danielle Drachmann, and Soren Skovlund
discussed whether patients and caregivers can
be authors of peer-reviewed publications.
The conclusion was: yes, they can and should
be! If patients and caregivers meet the
International Committee of Medical Journal

Editors authorship criteria, they should be given
the opportunity to be authors. People with lived
experiences of a condition can provide unique
perspectives about it.

In this instalment of Publications, Phil
Leventhal, Danielle Drachmann, Stephen
Gilliver, and Hui Zhang discuss some of the

SECTION EDITOR
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challenges that patient authors face when
working on company-sponsored publications.
They suggest how medical writers can
collaborate with and support patient authors.
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Patient authorship
atient authorship is where patients or
E caregivers are listed as byline authors of
peer-reviewed publications.2 In such cases, the
patients or caregivers, collectively referred to as
“patient authors”, have played a meaningful role
in producing and sometimes even leading the
publication. This is common for publications
where patient or caregiver experiences, needs, or
expectations are described or where having a
person with lived experience adds important
perspective, such as in rare diseases, where clini-
cians and researchers may have limited
knowledge.
Patient authorship is being encouraged by

patient advocacy groups, healthcare profes-
sionals, medical journals, academic institutions,
pharmaceutical companies, and regulatory and
health technology assessment agencies.!3# As
patient authorship of publications becomes more
common, medical writers are more frequently
being asked to collaborate with and support
patient authors.

Who are patient and caregiver
authors of company-sponsored
publications and what do they need?
Increasingly, patients and caregivers are engaged
in the work leading up to publication of
company-sponsored research. For example, they
may contribute to the design and conduct of the
researchS or may participate in publication
steering committees.t In some cases, however,
patient authors are brought in to lend their
perspective only once writing starts. In the worst
cases, they are added only to increase the
credibility of a publication, also known as
“tokenism”’

Patient authors of company-sponsored
publications are often experienced patient
advocates or leaders of patient organisations;
some may even be researchers or clinicians
themselves. In other cases, patient authors may
have little experience in and knowledge of
medicine or publications. Whatever their
circumstances, patient authors are emotionally
invested in helping to advance knowledge about
a disease or condition affecting them or someone
they care for, so they want to ensure their
perspective is considered.
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Patient authors often face a variety of
challenges when collaborating on company-
sponsored publications. Some major challenges
they may need support overcoming include: 589
® Lack ofknowledge of the publication process,

author responsibilities, ethical

issues, and scientific or statistical

Needing additional time to understand
complex information or to complete work on
the publication
Needing resources to deal with physical
challenges
® Not knowing where to seek
advice and support

issues As patient
® TFeeling intimidated or not authorship of Medical writers can
respected by  experienced publications support patient authors

clinicians or researchers, and not
knowing how to navigate power

becomes more

by offering training

One way that medical writers can

dynamics during the publication common, help patient authors is by offering
process medical writers targeted training.!l12 Because
® Dealing with any existing are more patient authors can have varying
relations with other members of . knowledge of medicine and
, frequently being : - .
the authoring team, for example, experience contributing to publi-
asked to

with a physician who cares for
them or their family member

® Notknowing how to collaborate
with a professional medical

writer

collaborate with
and support
patient authors.

cations, medical writers should
first meet with them to determine
their needs and the appropriate
language to use. 58912

Photo: Freepik

For patient authors with little to no
experience, a great place to start training is a
of the
International Committee of Medical Journal
Editors (ICMJE) Recommendations (Table
1).13 Of particular importance is the part about

summary of the relevant parts

roles and responsibilities of authors, including
authorship criteria.5%10 As part of this training,
Richards et al. recommend insisting “that
authorship is not token and that contributions
are required by all authors.”s

Guidance on the publication process, also
provided in the ICMJE Recommendations, is
another important aspect of training. This should
include the steps in preparing and submitting a
manuscript for publication, how peer review
works, how to deal with reviewers’ comments,
and how and why to complete conflicts of interest
disclosures. This information can help demystify
the publication process, reinforce understanding
of authors’ responsibilities, and help patient and
caregiver authors ensure that their perspective is
incorporated.

Patient authors should also be informed
about Good Publication Practice (GPP), which
is the principal best-practice guideline for
company-sponsored biomedical research.
Relevant aspects of GPP include: the importance
of reporting research in a complete, accurate,
unbiased, and timely manner; the requirement to
provide useful feedback at each stage of manu-
script development; privacy of patient informa-
tion; and confidentiality of intellectual
property.’s

Further, patient authors can benefit from
guidance on how to effectively navigate the
power dynamics of the authoring team, espe-
cially when they are not researchers or clinicians.
Discussing the following can help:58-10
® Who will be on the authoring team and what
their roles are
The objective of the publication
Who to turn to for help
How to communicate openly and clearly

The importance of the lived experience and
how to ensure that it is incorporated in the

publication

How to avoid and deal with conflict

® Best practices for editing, reviewing, and
providing comments

® The role of professional medical writers,

including the difference between ghost

writing and professional medical writing and

the value that medical writers bring

Volume 34 Number 2 | Medical Writing June 2025 | 117



Table 1. Recommended components of training for patient authors

Topic

Key guidelines

Structure and format of
publications

Publication process

Roles and responsibilities

Ethical responsibilities of
authors

Working with medical
writers

How to balance personal
experience with scientific
data

Communication skills

Project-specific training

Case studies

Key components to include58-10

ICMJE Recommendations
GPP quidelines

The main sections of a publication and what is appropriate to include in each

Other key sections that need to be completed (e.g., acknowledgments, conflicts of interest, author contributions)
Formatting of publications

Instructions for authors

Overview of the steps involved in drafting and submitting a manuscript (drafts, quality checks, approvals)
How the journal is selected

The submission process and how decisions are made by the journal

The peer-review process and how to respond to feedback

Authorship criteria

The patient author’s role within the research and publication team

Expectations and responsibilities throughout the publication process, including timelines, reviews, and providing
feedback

Confidentiality of intellectual property

Ensuring protection of patient privacy

Understanding consent and data protection requlations

Importance of maintaining ethical standards in research and publishing

Guidance on disclosing conflicts of interest and maintaining transparency

Plagiarism

Copyright, licensing, and sharing/reuse of published materials, including articles they may be an author on
Author rights

Role and value of professional medical writers
Why medical writers are not ghost writers
How to collaborate effectively with a medical writer

Guidance on how to effectively incorporate personal experiences and perspectives into the manuscript
The importance of balancing anecdotal evidence with scientific rigour

How to effectively communicate with the team (e.g., active listening, providing constructive feedback, effective
questioning, email etiquette)

Navigating power dynamics

How to effectively comment on and edit drafts

Familiarisation with key medical and scientific terms relevant to the research
Basic understanding of the study design and its objectives

Basic understanding of the statistics used in the study

Example publications where patient and caregiver authors have participated

Abbreviations: ICMJE, International Committee of Medical Journal Editors; GPP, Good Publication Practice
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All training, even for experienced authors, should
be presented in plain language to help ensure
understanding and encourage engagement.? This
does not mean dumbing down the
content but rather using words,
grammar, structure, and termino-
logy that make it easy to under-
stand.’6 For more experienced
patient authors, this may simply
mean avoiding  complicated
writing, while for less experienced
ones, this may mean explaining
things in lay language. In all cases,
both the language and content need to be
appropriate; an experienced patient author may
be insulted by lay language, whereas a less
experienced one may not understand or be
intimidated by technical language.

Medical writers may wish to develop their
own training materials, but some are already
available for patient authors (Table 2). Also,
providing a customised plain language glossary
of technical terms may be helpful for less
experienced patient authors.8

Medical writers can help patient
authors by offering mentoring and
support

Medical writers can also help patient authors by
providing mentoring and support.58-10 Patient
authors may feel intimidated by or inferior to
experienced clinicians and scientists on the
authoring team, which can result in them not

Medical writers
can also help
patient authors
by providing
mentoring and
support.

speaking up, not asking questions, and generally
being overshadowed. In addition, even if they
have received training, patient authors may need

continued support during the
Medical

writers can help patient authors by

publication  process.

providing: $8-10.17

® Confidence: Medical writers
can reassure patient authors
that their lived experience is
valid and valuable and that it is
the reason that they have been

invited to be an author on the
publication.

® Acollaborative and inclusive team environ-
ment: Medical writers can work to ensure
that the authoring team understands the value
of lived experience and respects the role of
patient authors.

® A“safe space”: Patient authors may not feel
comfortable asking questions or seeking
advice during meetings within the full group.
Medical writers can be someone patient
authors can turn to, either spontaneously or
in planned patient author meetings.

® Mentorship on the publication process:
Medical writers can assist patient authors in
navigating the publication process, fulfilling
authorship responsibilities, and understand-
ing technical terminology, study designs, and
statistics.

® Mentorship on effective communication:

Medical writers can advise patient authors on

Table 2. Available training for patient authors

Resource Type

WECAN “Patients in
Publications” course

course
Envisage the Patient Downloadable files
“Patient Authorship” written in plain
website language
Taylor & Francis “Guidance Website

for patient authors”

Online, open-access

Content

Module 1: Introduction
Module 2: Publication Planning
Module 3: Publication Writing

how to deal with strong personalities in the
team, navigate difficult discussions, provide
effective and constructive feedback on manu-
script drafts, and generally gain the respect of
expert clinicians and scientists.

® Advocacy: Medical writers can help ensure
that patient authors understand and actively
contribute to discussions, for example by
paraphrasing discussion points in plain lan-
guage or by intentionally asking patient
authors for input. Medical writers can also
ensure the inclusion of patient authors’
feedback and contributions during the
drafting and revision process.

® Conflict resolution: Medical writers can
assist in resolving any conflicts that arise
within the team, promoting a positive work-

ing environment.

Conclusion

Medical writers are increasingly being asked to
work on company-sponsored publications that
include patient authors. Patient authors, espe-
cially less experienced ones, may have difficulty
understanding complex medical terminology,
navigating the publication process, and
effectively contributing their lived experience
when working with experienced clinicians and
researchers. Medical writers can provide training
and support to patient authors so that their
valuable perspective is respected and properly
reflected in the publication.

URL

https://wecanadvocate.eu/patients-in-
publications/

Module 4: Submission, Peer Review & Beyond

Guide for Patient Authors on Meeting the
International Committee of Medical Journal
Editors (ICMJE) Criteria (pdf)

Plain Language Overview of The Publications
Process (pdf)

The Basics about Conference (and Other)
Abstracts (infographic)

Guide For Patient Authors on Disclosures (pdf)

Basic information for patient authors

Abbreviations: WECAN, Workgroup of European Cancer Patient Advocacy Networks

@ www.emwa.org

https://www.envisionthepatient.com/
patient-authorship

https://authorservices.taylorandfrancis.
com/editorial-policies/guidance-for-
patient-authors/
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Biotechnology

Editorial

This article continues One Health discussions
from earlier EMWA journal articles.!-3 Earlier
articles highlighted farmers’ important role in
One Health concerning the health of our planet.
This article illustrates how biotechnology aligns

with One Health and how definitions might
apply. It should help many see vacant writing
niches to be filled by aspiring medical writers and
seasoned medical writers who want to transfer
their skills. I hope it will help draw connections
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concerning how biotechnology is a routine part

of our daily lives.
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t is important to highlight that bio-
n technology definitions of the pharma-
ceutical and medical device industries were
established to ensure consumer safety when
medical biotechnology applications were dev-
eloped. The pharmaceutical and medical device
industries produce biotechnology products often
at molecular to whole organ levels, while artisan
and environmental biotechnologies often happen
at cellular to microorganism levels. Depending
on the application, molecular techniques might
be used in artisan and environmental bio-
technology.

Biotechnology is a broad platform technology
that applies to medical, artisan, and environ-
mental applications, and it is good to have an idea
of how these applications interface. Since the
World Health Organization (WHO) has adopted
One Health perspectives, it is becoming better
known that the environment can affect the health
of people and animals and vice versa, and this is
good general knowledge to have. The European
Medicines Agency (EMA) and four other Euro-
pean Union agencies are implementing a One
Health approach — enter “European Medicines

@ WWW.emwa.org
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Agency One Health” into your search browser to
learn more.

As has been quoted previously in Medical
Writing, “Ask 10 people what “biotechnology”
means, and you will get 10 different answers.”
(Figure 1)+

Figure 2 gives an outline of how each
biotechnology might interface. Figure 2 is the
product of the author brainstorming biotechno-
logy ideas. There are many other examples where
biotechnologies might interface, and some of the
readership might have different opinions, which
would be good to hear.

Tables 1 and 2 accompany the “Artisan”
section of the Venn diagram in Figure 2.

To introduce the idea of artisan bio-
technology, an artisan is “a skilled craft worker who
makes or creates material objects partly or entirely
by hand.”s Often, they might have a guild qualifi-
cation, or their skills are recognised in some other
way, like their reputations. Lucy Hargreaves
described how biotechnology originated from
“ancient times when people harnessed living
organisms for their benefit...”¢ She also wrote
about how “a Hungarian agricultural engineer
conceived the term biotechnology.”* Since ancient
times, biotechnologies have branched off as
biotechnology innovations advance (Figure 3).

Table 1. Some raw materials used by
some craftspeople
Who might use what raw product?
Some products

Animal products

® Red meat ® White meat
® Seafood ® Poultry
® Hair ® Feathers
® Skin ® (Gut
® QOil ® FEqggs
® Dairy products
@ Butter
@ Cheese
@ Cream
©  Milk
Non-animal products
® Beans ® (Cereal stalks
® Fruit ® Fungi
® (Crains ® Nuts
® Reeds ® Seeds
® \Vegetables ® Wood

Legal
ethics

Molecular
Organ Whole

organism
Eutrophication

Figure 2. A Venn diagram roughly outlining where artisan, environmental,

and medical biotechnologies meet

Tips for aspiring and seasoned
medical writers

If you are an aspiring medical writer or a
seasoned medical writer who wants to pivot into
another area of medical writing, this is one way
you could do it. You could figure out a medical
angle your local biotechnologists fulfill, interview
them about what they do, and write an article
about it. An interview article in the EMWA
journal December 2023 Biotechnology issue
gives a good example of the shape you might like
your article to take.” Think up some interview

questions (Table 2), consider using a recording
device to record your interview conversation(s),
and either transcribe what is recorded by ear or,
if you are interested in artificial intelligence (AI),
figure out a way to incorporate transcription
software which might help you. Most
importantly, maintain a flexible approach and
listen to what your interviewees say because their
perspectives are very important. By the way, Al
is probably more commonly known as artificial
insemination in animal husbandry sectors. So, it
might be a good idea to avoid using the AL

Table 2. Some questions for interviewing biotechnologists

How is what you do sustainable?

122 | June 2025 Medical Writing | Volume 34 Number 2

Why should your community buy directly from you?

What obstacles are in the way of your business supplying directly to your community?
Have you heard of the circular economy and how does it fit with what you do?

Are you eligible for government incentives for what you do?

What do you think is the best way to bring new business your way?

How does what you do relate to what other producers do?



Medical biotechnology

Environmental
biotechnology

Artisan
biotechnology

Ancient times

Figure 3. A schematic picture
illustrating how biotechnology
branched off from ancient times

acronym depending on who you interview and
your article's target audience.

And the other area of medical writing I am
referring to is One Health. One Health includes
environmental health and is intended to lead to
the better health of our planet — Gaia Theory is
related and interesting to look up. The Gaia
hypothesis emphasises how everything is
connected on our planet which is a premise of
One Health. The health of humans, animals and
the environment are all interconnected.$ Medical
writing does not traditionally cover the
environment’s health, so there are many
opportunities for medical writers here.

How is biotechnology defined?
In Europe
The European Commission says, “..bio-
technology can be used to manufacture bio-based
products...” So, with this idea in mind, artisans
are biotechnologists, or are they? Do govern-
ments need to change the definitions of bio-
technologies to make them more straightforward
to the public and help One Health filter into the
global consciousness? Biotechnology fits the
WHO’s idea that One Health is “an approach to
designing and implementing programmes, policies,
legislation and research in which multiple sectors
communicate and work together to achieve better
public health outcomes.” 10-12

Itis important to highlight that the European
Commission uses the OECD definition of

biotechnology, which encompasses artisan,

@ WWW.emwa.org

environmental, and medical biotechnology, as
outlined earlier in this article. The OECD
definition is that “... biotechnology applies science
and technology to living organisms, as well as parts,
products and models of them, to alter living or
non-living materials to produce know-
ledge, goods and services. Biotech-
nology can be used to manufacture
bio-based products (biomanufactur-
ing). It can also be part of the solution
to address many societal and
environmental challenges, such as
climate mitigation and adaptation,
access to and sustainably using
natural resources, restoring vital
nature systems, food supply and
security, and human health.”'3

The OECD definition might
help people draw a connection
between what farmers produce,
what and food

producers manufacture, and what is

craftspeople

on our supermarket shelves and in our homes.
Most of these things are at cellular to whole
organism levels rather than molecular levels.
The OECD definition is quite broad com-
pared to more specific medical biotechnology
EMA defines biotechnology as
“The use of living organisms to create or modify

definitions.

products, including medicines.”'* As already

mentioned, the European Commission defines
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aspiring
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could do it.

biotechnology in the same way as the OECD.1$
EMA classifies many pharmaceutical in-

”

dustry-regulated  medical ~ “biotechnology
products under biologics and biosimilars, ad-
vanced therapy medicinal products (ATMPs)
equivalent to US cell and gene
therapies (CGTs), and herbal
products. Many medical device
diagnostic products strongly utilise
molecular biotechnology within in
vitro diagnostic devices. In contrast,
many non-biological medical
devices might have control over the
biological aspects of a patient but
are not obvious biotechnology
products. For example, a heart
pacemaker is an electronic device
that modifies a patient’s heart
thythm to normalise it, so
according to the OECD definition,

a pacemaker is a biotechnology.

Outside Europe

Regulations and definitions change over time,
and regulatory harmonisation is constant, where
the rest of the world often follows in the footsteps
of Europe or the USA. It is important to mention
that the USA is an OECD member country,
although this might change under the current US
governmental administration. All the same, the
OECD definition has influenced the definitions

Photo: Freepik



of biotechnology in the USA over time.

In 1983, as genetic recombination emerged in
industry, the article “Biotechnology: the view from
the FDA” was published.!¢ The abstract of this
article says, “What is biotechnology? This is not a
naive question. The Office of Technology Assessment
has found differing definitions of biotechnology
emanating from eight foreign countries and three
FDA’s
definition of biotechnology is the application of

international  organisations. working
biological systems and organisms to technical and
industrial processes. This definition is necessarily
broad. It takes in both the “old” and “new” science:
the age-old techniques for making beer or yogurt as
well as the most advanced uses of recombinant DNA
technology. It takes in many applications, from
production of enzymes for laundry detergents, to
selective breeding of plants and animals, to genetic
engineering of bacteria to clean up oil spills. As with
any new technology, ethical issues are raised. But in
the case of genetic engineering and cloning, many of
the primordial fears of man concerning the power of
science are awakened.”

So how many biotechnology definitions are
there today? In 2017, the FDA published a 74-
page document based on challenges faced by
small and mid-sized businesses navigating
various industry regulations.!”

Artisan and environmental
biotechnology versus medical
biotechnology

Biotechnology as a subject can be
very confusing partly because itis a
platform technology that can be
broadly used, so pigeonholing it to
define it is difficult. Many uni-

The WHO

describes One
Health as “an

biologic and biosimilar drug product manu-
facture has a fermentation process step as well.
So fermentation is used in artisan,
environmental, and medical bio-
technology, but each fermentation
process is nuanced depending on
the application.

To me, artisan biotechnology

approach to
versity courses that contain micro- P P ) is where a skilled craftworker
biology modules teach that d“lgm"g and manufactures a product from a
biotechnology includes bread implementing biological raw material; environ-
making, cheese making, and programmes, mental biotechnology is applied
brewing, which are considered .. in the environment to make it
policies,

ways to make artisan products
(note that these have a fermen-
tation process step). Artisan
products generally contain bio-
based ingredients grown during
agriculture (Table 1). Artisan
products can include a fermen-
tation process, such as steps like in
cheese making, but they might not
have one like in weaving.
Agriculture pertains to the environ-
ment, and, as the WHO points out,
the environment’s health can affect human and
animal health. Other university courses like
biomedical science do not necessarily go into the
details of “environmental biotechnology.” However,

legislation and
research in which
multiple sectors
communicate and
work together to
achieve better
public health

outcomes.

healthier; and medical biotech-
nology improves the health of
humans and animals. So, the
WHO?’s take on One Health is
causing me to write about how
environmental  biotechnology,
including agriculture and artisan

affect
health.

Environmental biotechnology is

biotechnology, —might

human and animal
traditionally outside the scope of
medical writing.

124 | June 2025 Medical Writing | Volume 34 Number 2

Final remarks

Biotechnology used in pharmaceutical and

medical device production is a small proportion
of the biotechnology used on the planet. And
biotechnology is already used by people who
don’t always realise it. Figure 1 helps illustrate
these statements.

I think connections between biotechnology
and how it impacts everyday life can and should
be drawn but is this medical writing? In addition,
it is important to know that biotechnology might
be animal or non-animal-based. Biotechnology
should not be feared.
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Freelancing

Editorial

The COVID-19 pandemic started a conversation
about mental health, especially as many began
working from home for the first time — business
as usual for us freelancers. During that time, in
2021, authors Shaun Foley and Matthew Knight
contributed an insightful article to this journal
section, focussing on the mental health of

freelancers.

Fast-forward to 2025. We have more
awareness around mental health, but also new
and challenging stressors. What does this mean
for freelancing? I invited Shaun and Matthew to
revisit this topic and reflect on what has
changed since 2021. What worries us today?
What do the data say about our mental health?
And, more importantly, how can we support

SECTION EDITOR

Adriana Rocha
freelance@emwa.org

o/

ourselves and find help?

Prioritising our mental health is crucial not
only for our overall wellbeing, but also for our
freelance business. I'm confident that this article
will be a useful resource to support us in both.

Happy reading!

Adriana Rocha

Supporting mental health for freelancers in

medical communications in 2025

Shaun W. Foley', Matthew Knight2

T Freelance Medical Writer,
Directory Owner, Biome Professionals
contact@biomeprofessionals.com

2 Chief Freelance Officer, Leapers
matthew@leapers.co

doi: 10.56012/smor1177

Stress and mental health as a med
comms freelancer

thas been almost four years since we wrote
n our original article, “Supporting mental
health for freelancers in med comms”, in Dec-
ember 2021."While all of us freelancers are now
definitely older — and hopefully wiser — are we any
less stressed? Have the stress triggers changed at
all since 2021? And how do we cope in 20252

Are we less stressed?
Back in December 2021, we found very little
available information about stress and mental
health in medical communications (med comms).
How times have changed - and it only took a
global pandemic to do so! Reducing stress and
protecting our mental health are now widely
discussed and prioritised as part of daily life. For
example, the UK Government introduced a
Mental Health bill in 2024, with the aim of
modernising mental health legislature and
preventing poor mental health.2

Now that we can talk more about stress and
mental health, do we know whether freelancers
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are still as stressed in 2025 as in 20212 The 2024
Leapers survey about mental health in
freelancing is hot off the press, and captured data
from 718 freelancers who shared information
about their experiences.’> Overall, 45% of
freelancers saw their mental health decline in
2024, 90% experienced feelings of low
confidence at some point, and 31% were unable
to work for three or more days during the year
due to poor mental health.3 These statistics sadly
suggest that freelancers overall still need support
to protect their mental health.

In med comms, the MedComms Freelancing
Barometer 20254 and WE3 Salary and Insight
2024 surveys both captured data on industry-
specific sentiment and stress, and both had
massive responses: 344 med comms freelancers
and 712 med comms professionals (employees
and freelancers), respectively. NetworkPharma.tv
also ran a webinar in 2024 on “Working
effectively in healthcare communications: Turn-
ing stress into a force for good”.¢ The webinar
concluded that stress in med comms remains an
industry-wide problem and therefore industry-
wide improvement is everyone’s responsibility.
This new focus on identifying and dealing with
stress and burnout and protecting mental health
is of course fantastic news for supporting
freelancers in med comms.

But are we less stressed? In the WE3 Salary
and Insight 2024 survey, nearly a third of
respondents (employees and freelancers) felt
neutral or disagreed that med comms was a good
industry to work in.5 Key factors included the
demanding nature of med comms, which makes
long-term sustainability difficult, and many med
comms professionals feeling overworked, leading
to burnout and mental health concerns.’

Omnipresent

® Variable and unpredictable workload

® Financial worries/irregularity of income
® Work-life balance

® Risk of burnout

Similarly in the MedComms Freelancing
Barometer 2025, 26% of all respondents felt
neutral to very dissatisfied about freelancing in
med comms. One responder stated that
“[Freelancing is] becoming less attractive and quite
stressful 4

Sources of stress

Freelancing comes with its own risk factors:
variable and unpredictable workload, financial
worries, work-life balance, and risk of burnout
(Figure 1). When our original article was
published in 2021 during the COVID-19 pan-
demic, we also had to contend with additional
stresses such as changing workload, disruption to
childcare/schooling, isolation, travel restrictions,
and risk of coronavirus exposure.!

While the previous survey data show that
there are still stress and burnout in med comms,
the major causes for stress are different now. Over
2023 and 2024, we have seen new issues such as
global economic instability and budget
restrictions for our usual clients, resulting in less
demand for work. The risk posed by artificial
intelligence (AI) on writing opportunities has
also been a major concern for med comms
freelancers (Figure 1).

1. Economic instability and changing industry
dynamics

Europe has been experiencing a period of
economic instability since 2022, with persistent
high inflation and market volatility, coupled with
a cost-of-living crisis and a drop in household
disposable income.

This instability has had a wide-reaching
impact, directly affecting the biopharmaceutical
and med comms industries. In particular, volatile

2020: Covid-19

® Changing workload

Disruption to childcare/schooling
Isolation

Travel restrictions

Coronavirus exposure

Figure 1. Sources of stress as a freelancer in med comms

@ WWW.emwa.org

job markets and political and economic
instability have led to budget restrictions for our
usual clients - typically biopharmaceutical
companies and med comms agencies — as well as
restructuring of biopharmaceutical companies.”
In the MedComms Freelancing Barometer 2025,
many freelancers were concerned about the rising
cost of living, as well as professional uncertainty
and instability in light of these industry changes.*

2. Demand for work
In the MedComms Freelancing Barometer 2025,
45% of freelancers didn’t work as many hours as
they wanted and 35% reported that their
freelance income was less than expected.* Some
individuals reported extensive quiet periods and
delayed or cancelled work, with fewer op-
portunities since COVID-19. Others were “worn
down by the uncertainty of freelance workload”*
Several factors may have contributed to this
lower demand for freelance med comms
opportunities. First, budget restrictions for
biopharmaceutical companies have probably
filtered down to med comms agencies, reducing
their reliance on freelancers. Certainly, since
COVID-19, many med comms agencies have
also started medical writer in-house training
programs, further reducing the need for freelance
support. Lastly, and although it is hard to
quantify, many think that there are just more
freelancers in med comms in general, which
increases the competition for work.*

3. Artificial intelligence

The rapid development of generative Al models
such as ChatGPT has revolutionary potential for
natural language processing tasks and assisted
writing. It is clear that Al is here to stay, but there

2025

® Economic instability/
cost of living crisis
Changing industry dynamics
Less demand for work/more
freelancers

® Impact of artificial intelligence
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are also serious concerns about job displacement.
Norman and Chamberlain James described the
paradox of Al in medical writing,® by outlining
that, in a perfect world, we want Al to pay our
bills, do our menial chores, and make working
easier, so that we have more time to do the things
that we like. But we don’t want Al to do the things
that we like for us so that we have more time to
work, or replace our jobs altogether!

It seems that the biggest source of stress for
freelancers in med comms regarding Al is the
unknown. In the MedComms Freelancing
Barometer 2025, 42% of freelancers were
not routinely using Al and many worried
about its potential to devalue their skills and the
need to adapt to working with Al-generated
content.* Similarly, in a 2024 survey by the
MedCommsTech Medical Writers Collective,
44% of med comms freelancers believed that Al
would have a detrimental impact on the available
work and opportunities for freelance medical
writers, and 27% believed that it would decrease

job satisfaction.?

Leapers.co

Since the data paint a very clear picture of
freelancers facing many challenges to their
mental health — across macroeconomic factors,
changes in technology and attitudes towards
work, and an increasingly volatile and supply-
heavy market — what can be done to take care of

our mental health?

Leapers works with organisations who want

to put support in place for their freelancers,
through its research and resources. It has

Photo: Freepik

emotional health, following patterns and trends
over time, and realising when you're feeling
stressed helps you to be more aware and take

developed the ABC of wellbeing for
freelancers:!°

A: Active Awareness

B: Behaviours and Boundaries

C: Community and Connection

Active awareness
Since Leapers.co started work back
in 2017,19 there has been a notable
improvement in conversations
around mental health in freelancing.
But while the conversation at large
has improved, freelancers are still
not always caring for their own
mental health.

Active Awareness means taking
a little bit of time every day, every
week, or even just once a month, to
check-in with yourself, ask “How
am I doing?”, and reflect on the root
causes. Taking just 1S minutes a

Taking just 15

minutes a week

to reflect on
what
contributes to
positive and
negative
experiences as
a freelancer
can help you
better
understand
what shapes
your mental

health.

action.

Behaviours and boundaries
Once you understand what is
affecting your emotional health, you
can start improving or continuing to
build positive influences. For
example, if youre aware that you
have a worse week when you're not
sleeping well, improving your sleep
health can be your priority. If you
have a great week when you're
working alongside others, finding
collaborators can be at the top of
your list for future projects. And if
you realise you're less productive
after weeks without rest, then
putting a holiday policy in place can
help.

When you're a freelancer, you no
longer have an employer’s work-

week to reflect on what contributes to positive
and negative experiences as a freelancer can help
you better understand what shapes your mental
health. For example, late payments. Not a mental
health issue per se, but one that can lead to it, as
increased anxiety around cash flow or financial
wellbeing has dramatic effects on our health.

Keeping track of what influences your
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place structure and habits. Putting some
structure back in place, identifying positive
behaviours, and avoiding negative ones will help.

We say Behaviours and Boundaries because
stress can come from external sources outside of
our control too. Last-minute changes, unpaid
invoices, unclear communications, refusal to sign
a contract, emails out of hours, ghosting... the



list is potentially endless. Putting boundaries in
place is essential to protect ourselves wherever
possible from bad external behaviours. Perhaps
this is defining your own working hours,
automation to deal with late invoices, or using a
different email account for work than the one on

your personal devices.

Community and connection

The final, and perhaps most important, pillar is
Community and Connection. We know that
isolation is an epidemic in the UK, and
freelancers are three times more likely to face
frequent feelings of loneliness at work than the
employed population.? The causes are not
surprising: we don’t have a ready-made team or
colleagues around us! This means that we need
to proactively invest in building our own support
networks.

Fortunately, it’s never been easier to find
supportive communities, fellow freelancers who
understand the experience and can share their
insights into tackling a problem, or just having a
cuppa when needed. Indeed, within med comms
freelancing, there are many communities to
choose from.!! Community doesn’t need to be
large online platforms, it can be a smaller intimate
group offline in a coffee shop or coworking space,
or a group of trusted people you turn to in times
of need. And even if your mental health is
absolutely fine, building a support network gives
you the opportunity to support others who might
need it more, folks who can step in when you
need to take a break or are feeling unwell, or just
be present. Whilst freelancers need to take
individual responsibility for their own wellbeing,
the entire freelancing ecosystem needs to play its
part to support its freelancers. This includes
communities, policy makers, unions, service
providers, and of course the hirers themselves.

Freelancers can demand better behaviours
from their clients — and not just accept poor
practices such as late payments or lack of
onboarding. Whilst not every freelancer can
afford to turn down work, setting our own

Author information

Shaun W. Foley is a freelance medical writer
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boundaries and establishing good ways of
working with clients can go a long way to avoid
situations which negatively impact mental health.

We are in a very different place today,
compared with 2021, in terms of the
conversation around mental health. However,
preventing and dealing with poor mental health
and stress continue to be a challenge for
freelancers in med comms, and it is important
that they are prioritised. The resources and
support to do so are out there, but finding them,
accessing them, and making the most of them
takes a little bit of effort. And if freelancers aren’t
investing in their own mental health as a critical
part of their business, there is a risk of their
business being less sustainable.
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My First Medical

Writing

Editorial

In this release of My First Medical Writing, we
spotlight another aspiring medical writer sharing
insights on a topic of broad medical interest.
Celina Galles, a PhD in Biological Sciences,
brings over 15 years of expertise in molecular

biology, microbiology, and recombinant protein
expression. With a strong drive to advance
biotechnological health solutions, she is
passionate about using science communication
to bridge the gap between research and real-

SECTION EDITOR
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world impact. Celina is keen to connect with
peers in the medical writing community and
contribute meaningfully to global scientific
dialogue. This article reflects her dedication and

enthusiasm — enjoy the read! Evguenia

Synbiotics: The power of virtuous interactions
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Synbiotics: The power of virtuous
interactions

growing tendency in microbiome-directed
“ research is the combined use of probiotics
(live microorganisms that confer health
advantages when consumed) and specific non-
digestible compounds that promote the growth
of beneficial microorganisms (a.k.a., prebiotics),
in what has been coined as synbiotics (yes, with
an N, not an M).

An updated definition for synbiotics, carved
by the International Scientific Association for
Probiotics and Prebiotics, describes them as a
mixture comprising live microorganisms and
substrates selectively utilised by host microorganisms
that confer a health benefit to the host.! In this way,
the microbiota/substrate/host triangle is traced,
supporting the logic that a health benefit or even
the treatment of an illness can be achieved
through the virtuous interaction of its three
equally essential sides.

Synbiotic-based medical treatments could
seriously reshape the future landscape of health-
related processes such as immune modulation,
nutrient absorption, and intestinal barrier
function. But precisely what knowledge has been
built on this subject? And what concrete

applications can we expect to experience shortly?

Advances in synbiotics research and
healthcare applications

In recent years, there has been a surge in research
focusing on synbiotics. A quick literature
search in PubMed on synbiotics will generate a
3,000 publications
(https: //pubmed.ncbi.nlm.nih.gov/?term=synb

list of more than

iotics). When studying the number of
publications vs. time curve, one notices a steep
and sustained yearly increase,

high gut microbiota diversity has been correlated
with low responsiveness to dietary/microbiota
treatments. By providing the strain and its
specific growth substrate together, the synbiotic
approach guarantees more predictable outcomes
for many of these treatments. Health claims have
been made for synbiotics to treat metabolic
syndrome, alleviate lactose intolerance, and
decrease colon cancer risk.3 Synbiotics could also

prevent and treat Irritable Bowel

starting to grow around the The Syndrome and Inflammatory
beginning of this century. . . Bowel Disease, improving mucosal
ghnne microbiota/ ' s
So, how can we start to explore structure and general epithelial
this field in constant develop- substrate/ barrier function.?

ment?

host triangle is

Synbiotics also benefit the gut-

A possible area to begin our traced, brain axis, a permanently active
exploration is that of anti- . bidirectional communication
oxidants.2 Antioxidant molecules supporting the highway that exchanges signals and
can eliminate their toxic 10giC thata influences physiological processes
counterparts that bring about health benefit in both the gut and the brain. The
oxidative damage and stress and or even the production of neurotransmitters

ultimately speed up ageing in cells.
The body produces its anti-
oxidants, but they may also be
administered exogenously, as you
surely recall from the advertise-
ments of many commercial
supplements. In our diet, anti-
oxidants are present in raw fruits
and vegetables and fermented

foods.

discovered growing evidence of

Science has recently
beneficial synbiotic effects on the oxidative
damage pathways related to diseases such as
Alzheimer’s and diabetes, among others.?
Synbiotics can also improve gut health. A
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treatment of
an illness can
be achieved
through the
virtuous
interaction of its
three equally
essential sides.

such as serotonin, dopamine, and
GABA is influenced by gut
microbiota; thus, synbiotics could
indirectly affect mood regulation
through these pathways.* Synbiotic
modulation of the gut-brain axis
can lead to improvements in
central nervous system functions
and help prevent or manage mental
disorders, spanning depression,
anxiety, and cognitive decline
associated with neurodegenerative diseases like
Alzheimer’s.»> Moreover, synbiotics may
improve stress-related parameters by modulating
the gut-brain axis.6



Given the huge,
possibly infinite
array of
probiotic/
prebiotic
combinations,
how can we be
sure we are
picking the right
one to prevent
or treat a given
disease?

Synbiotic magic explained

What this mass of information clearly states is
that synbiotics exert numerous and variable
beneficial effects on human health, but exactly
how and why does this happen? Translating this
question into scientific jargon, one may ask what
the underlying molecular mechanisms are that
explain the observed effects of synbiotic
treatments on so many varied health issues. It is
worth mentioning that data and knowledge on
synbiotics have accumulated over many years of
research but have made major leaps with the
recent expansion of metabolomic, proteomic,
and sequencing technologies. Although I do not
expect to answer this broad query in this brief
article, we can venture to display the common
players involved in synbiotics identified by
scientists to date.

We first set our spotlight on a particular kind
of lipids called Short-Chain Fatty Acids (SCFAs).
Among the array of molecules present in living
organisms, SCFAs are small in size and include
the carboxylic acids acetate, butyrate, and
propionate. And precisely, what is being
promoted with certain synbiotic treatments is the
production of these beneficial SCFAs in the gut
by colonic bacteria, which can explain their

@ Www.emwa.org

-
-

positive consequences on health, involving anti-
inflammatory effects and the regulation of gene
expression.?

A second mechanism that can explain the
positive action of synbiotics on health is the
existence of communication routes between gut
microflora and the immune system.”® Probiotics
secrete molecules that interact with gut immune
and epithelial cells, allowing what may be
conceived as a cross-talk or molecular con-
versation between them, that ultimately contri-
butes to a robust immune system. In this way, a
clear vertex constituted by two of the sides of the
synbiotic triangle is identified in the microbiota-
host interaction.

A third mechanism associated with synbiotics
is related to their antimicrobial and anti-
inflammatory effects. Synbiotics can produce
antimicrobial substances and reduce inflam-
matory responses by regulating the production
of cytokines and other immune mediators.38

Hold your (microbial) horses

Finally, we must discuss the immense challenges
related to this new and exciting possibility of
harnessing and strengthening human health and
quality of life.

Given the huge, possibly infinite array of
probiotic/prebiotic combinations, how can we
be sure we are picking the right one to prevent or
treat a given disease? And what about the third
side of the triangle: The host? One could envisage
an ideal, futuristic scenario where synbiotics are
ordered a la carte or even specifically tailored for
each disease and/or patient. Is this approach
realistic? Can research and industry respond to
this demand? If so, will this resource be available
for the vast majority, or will it represent an
exclusive, premium line of medicine?

Effective synbiotic clinical trials require
careful consideration of dosage, controls, and
strain-specific detection to demonstrate causality
and ecological interactions, all of which elevate
the complexity of the work being carried out.?
While promising results exist from animal studies
and human trials, more extensive clinical research
is needed to establish these benefits across
diverse populations.? Ecological constraints (e.g.,
competition with resident microbiota and
substrate specificity) limit the efficacy of pro-
biotics and prebiotics, contributing to in-
consistent clinical outcomes. When it comes to
the financial aspect, conducting extensive clinical
trials to validate synbiotic health benefits is
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expensive.® Using in vitro models can help reduce
costs but may not fully replicate human
conditions.!0

These products also face concrete formula-
tion challenges. The dosage of prebiotics can
represent a hurdle: High doses are required for
efficacy but may cause gastrointestinal side
effects like bloating or flatulence, while lower
doses risk reduced effectiveness.!! Also related to
this, many formulations prioritise cost and
availability over functionality, with limited
human trials showing consistent benefits.
However, novel technologies such as micro-
encapsulation may be the key to expanding the
use of synbiotic treatments.” Microencapsulation
protects probiotics and prebiotics from environ-
mental factors such as heat, moisture, and
oxygen. Consequently, thanks to this technology,
the survival in the gut of probiotics and
prebiotics is improved, their release in the gut is
controlled and targeted, and the shelf life of the
synbiotic products is extended.

Regarding the commercialisation of synbi-
otics, although the global market for probiotics
and prebiotics is growing, stringent regulatory
steps still represent significant barriers. Regu-
latory requirements vary by region, so ensuring
compliance across different markets can be
tricky.! Also, compared to probiotics or prebiotics
alone, consumer perception of synbiotics is less
advanced, potentially affecting market demand.!2

Concluding words

We invite you to consider this an open-ended
story and remain alert to news on breakthroughs
in the synbiotics field. As we continue to explore
its vast potential, we look forward to future,
insightful research that illuminates new, exciting
pathways for human health and wellness.
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