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audience or other research colleagues and health-
care professionals. This published information is
then used to guide treatment decisions and en-
hance the quality of patient care. Shared decision-
making (SDM), as a model of care, has interna-
tionally become a centerpiece in health policy and
initiatives for the improvement of the quality of
health care (European Cancer Organization, 2024;
United States House of Representatives, 2010).

Shared decision-making refers to a collab-
orative approach between health-care providers
(HCPs) and patients, in which HCPs communi-
cate and educate patients with the best evidence
on the potential benefits and harms of medical
care options; the goal of SDM is a mutual and
informed selection of the preferred course of ac-
tion (Elwyn et al., 2012; Elwyn et al., 2010). With
the long-awaited, and currently still ongoing,
paradigm shift from physician-centric decision
making to SDM, there is a demand for the devel-
opment and use of evidence-based material to aid
in the translation of clinical and biomedical re-
search (Stacey et al., 2016).

The approach of SDM is heavily reliant on
health literacy, a determinant of health and a skill
that can be improved with communication and
education (Muscat et al., 2021a). The definition of
health literacy was updated in the Healthy People
2030 initiative by the United States Department of
Health and Human Services. This updated defini-
tion emphasizes that individuals should not only
understand health information but also be able to
use it effectively to make well-informed decisions.
It also highlights the responsibility of organizations
in supporting the improvement of personal health
literacy (National Institutes of Health, 2021). Ad-
vanced practice providers (APPs) include nurse
practitioners, clinical nurse specialists, advanced
degree nurses, physician assistants, and clinical
pharmacists. Advanced practice providers are typi-
cally on the frontlines of care, often providing de-
tailed and extensive education for patients in and
outside of clinical trials, and are positioned to in-
fluence personal health literacy, and thereby active
participation in SDM (Faiman & Tariman, 2019).

With widespread availability of the internet
starting in the mid-1990s (Fox & Rainie, 2014)
came the open access movement, which sought,
without barriers, to provide peer-reviewed scien-

tific research to anyone (Edgell & Rosenberg, 2022;
Mielke et al., 2020). While open access increases
transparency in clinical and biomedical research
(Logullo et al., 2023; Tennant et al., 2016), there
arises a significant challenge for its understanding
by people who do not have the relevant education.
Plain language summaries (PLS) of peer-reviewed
journal publications and conference presenta-
tions (Table 1) have since emerged as a preferred
and effective method to engage a wider non-ex-
pert audience in clinical and biomedical research
(Bredbenner & Simon, 2019; Dormer et al., 2022;
Rosenberg et al., 2021).

First appearing in 2010 in the British Journal
of Dermatology, the communication of clinical re-
search in plain language became the next step in
research openness (Dormer et al., 2022; FitzGib-
bon et al.,, 2020). The National Institutes of Health
(NIH) and a multitude of other government organi-
zations fully support the Plain Language initiative,
a Federal directive requiring agencies to incorpo-
rate plain language in materials that communicate
health information to the public (National Insti-
tutes of Health, 2024). The Good Publication Prac-
tice (GPP) guidelines, last updated in 2022, now
state as a principle to promote transparency that
“publications should support communication of
scientific information to lay audiences through PLS
and other accessible formats” (DeTora et al., 2022).
This evolving form of scientific communication
may be useful to APPs to translate findings of clini-
cal trials and other health-care research to patients
and their caregivers, facilitate informed SDM, help
keep up to date on the latest clinical research, and
share research perspectives with their care teams.

WHAT ARE PLAIN LANGUAGE
SUMMARIES?

Plain language summaries are brief summaries
of journal publications and conference abstracts
that describe the key findings and implications of
scientific research in easy-to-read, nontechnical
language (Dormer et al., 2022; Smith, 2021). It has
been recommended that the minimum standard of
a PLS “should be in the style of an abstract, under-
standable and readable, free of technical jargon,
unbiased, non-promotional, peer reviewed, and
easily accessed” (Rosenberg et al., 2021). Plain lan-
guage summaries first appeared as a requirement
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Table 1. Types of Plain Language Summaries N

Type Abbreviation Description

Plain language PLS A text paragraph published within an article, usually following the abstract;

summary (text) it shares the article’s DOI

PLS of publication PLSP A standalone article published with its own DOI; the article summarized is
cited as a reference

PLS of abstract aPLS A text paragraph summarizing content in a conference abstract; available at
conference website or online sponsor platform

PLS (graphical) None An infographic within an article, usually following the abstract and text PLS;
it shares the article’s DOI

PLS (video) None A brief (-5 minute) audiovisual video that summarizes the key results
reported in an article; it shares the article’s DOI

Q/ote. DOI = digital object identifier. Information from Bredbenner & Simon (2019); Taylor & Francis (2024). j

for reporting clinical trial results to the public in
the European Union’s 2014 Clinical Trials Regu-
lation (EU CTR; No 536/2014; Barnes & Patrick,
2019; European Parliament and the Council, 2014);
however, the regulation did not proceed to full ap-
plication until January 31, 2022 (European Medi-
cines Agency, 2023). Plain language summaries are
not a requirement for clinical studies in the United
States (US); however, the Food & Drug Administra-
tion (FDA) has provided draft guidance to assist in
their voluntary submission (US Food & Drug Ad-
ministration, 2017). The EU requirement and US
FDA guidance on PLS were driven by suggestions
from clinical study participants, patient advocacy
groups, and, at some level, also the general public,
for increased transparency in the dissemination
of information on clinical studies with the goal of
building trust and partnership, in addition to pa-
tient engagement (Barnes & Patrick, 2019).

Plain language summaries are becoming a valu-
able addition to clinical and biomedical research
publications as they act as a resource to improve
the communication of complex medical research,
mitigate misinterpretation and misinformation,
and enhance communication between HCPs and
patients (Bredbenner & Simon, 2019; Dormer et al.,
2022; Taylor & Francis News, 2023). With the reg-
ulatory mandate of including a lay summary with
clinical trial reports in the EU (European Parlia-
ment and the Council, 2014) and the potential for
similar forthcoming regulations in other countries,
PLS in the near future will likely become routine
practice in publishing, particularly in the scientific
fields of clinical and biomedical research.

Initially, a PLS of a peer-reviewed journal
publication only referred to a brief lay summary,
approximately a paragraph in length, that accom-
panied the original publication and shared the
same digital object identifier (DOI; Taylor & Fran-
cis Group, 2023). Recently, some publishers have
introduced a PLS of a publication (PLSP; Future
Medicine, 2024; Sage Publications, 2024; Taylor
& Francis Group, 2023). A PLSP is a standalone,
peer-reviewed, short-form summary that com-
municates only the scientific evidence provided in
the original clinical research publication in easy-
to-understand language and infographics focus-
ing on summarizing the primary and secondary
endpoints, relevant patient data, and safety end-
points (Sage Publications, 2024; Taylor & Francis
Group, 2023). A PLSP is considered an acceptable
secondary publication by the International Com-
mittee of Medical Journal Editors (ICMJE) and is
fully citable with its own DOI (ICMJE, 2024; Sage
Publications, 2024). Publishers are encouraging
the inclusion of patients and other stakeholders
in the development of a PLSP (Sage Publications,
2024; Taylor & Francis Group, 2023), which is also
recommended for a PLS (Dormer et al., 2022).
Presently, the guidelines for the development and
content of a PLSP are evolving as more publishers
begin to allow them as a standalone article type.

WHAT ARE THE PURPOSE AND
BENEFITS OF PLS?

Originally, the purpose of a PLS was to commu-
nicate in an easy-to-understand manner clinical
trial results to participants and the general public
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who had an interest in trial findings but limited
expertise (Barnes & Patrick, 2019). In 2022, the
GPP guidelines on PLS extended their mandate
to include all publications with clinical informa-
tion on a marketed product (DeTora et al., 2022),
including real-world evidence studies, such as
health economics and outcomes research (Dor-
mer, 2022). Dissemination and uptake of PLS is
expected to yield societal health benefits of aware-
ness and informed decision making, accelerated
trial recruitment, and greater public discussion in
the development of medicines and treatment in-
terventions (Penlington et al., 2022). An analysis
of data from the US Health Information National
Trends Survey (2020) reported 41% of 3,772 adults
did not know of clinical trials, and 73% respond-
ed that their most trusted source of information
was HCPs (Yadav et al., 2022). The call to action
by Yadav et al. was to use multimodal approaches
to reduce this knowledge gap, including improved
patient-HCP communication of clinical trial op-
portunities. Surveys of clinical trial participants
have found that reporting trial results is of consid-
erable importance to participants and is preferred
throughout the entire trial process (Innes et al.,
2018; Shiely & Daly, 2023).

WHO ARE THE TARGET AUDIENCES
OF A PLS?

A PLS is intended for all people who are not ex-
perts (nonmedical/nonacademic) but who are
engaged in medical care, including patients and
their advocates and caregivers, policymakers, and
the general public (Gainey et al., 2023; Rosenberg
et al., 2021). Physicians and APPs, while formally
educated and comfortable in reading and under-
standing clinical and biomedical research publica-
tions in their entirety, may find a PLS useful not
only when they are engaging with their patients,
but also when time is too short to fully read a sci-
entific manuscript or when the subject matter is
not their specialty (Edgell & Rosenberg, 2022).

WHERE CAN PLS BE ACCESSED?

A PLS may be accessed alongside an open access
publication at the journal site either directly be-
low the scientific abstract, within the online sup-
plementary materials, or on adjacent or separate
online platforms (e.g.,, social media, dedicated

website: https://www.tandfonline.com/topic/ar-
ticle-features/plain-language-summary; Edgell &
Rosenberg, 2022; FitzGibbon et al., 2020). Greater
accessibility to PLS came in February 2019, when
the National Library of Medicine announced that
PubMed would display a text-based PLS directly
below a scientific abstract when supplied by the
publisher (Collins, 2019). However, a study from
Open Pharma reported that as of February 9,
2022, only 0.01% of PubMed publication records
(n = 31,817472) were tagged with having a PLS,
with just over half having been published in 2021
(Rosenberg et al., 2022). Although the use of this
PubMed functionality has been on the rise, ap-
proximately 15% of PLS are incorrectly tagged due
to a variety of reasons (e.g., included other non-
PLS content, such as article highlights or empty
content; Rosenberg et al., 2022). Of the correctly
tagged PLS, all journals (n = 105) were open ac-
cess or had open access options (Rosenberg et al.,
2022). Thus, it is important that several advances
take place to optimize the accessibility of PLS to
their target audiences, including having consis-
tent terminology when referring to a PLS (in-
stead of patient lay summary, lay summary, simple
summary, trial results summary, nontechnical
summary, etc.; Barnes & Patrick, 2019), journals
expanding their utilization of PLS, and ensuring
correct PubMed tagging (King et al., 2022; Rosen-
berg et al., 2022). It has also been advocated that
a “PubMed for patients” be created as an easily
searchable repository of PLS for patients and the
general public (King et al., 2022).

WHAT IS THE OPTIMAL FORMAT AND
CONTENT OF A PLS?

To date, a multitude of publishers, governments,
and various organizations have provided guid-
ance on the format and content of PLS (e.g., Else-
vier, Sage Publications, Taylor & Francis, Cochrane
Collaboration, European Union Parliament, etc.;
European Union Clinical Trials Expert Group,
2021; Gainey et al., 2023; Rosenberg et al., 2021;
The Cochrane Collaboration, 2022). Specific to
clinical trial research, the EU CTR (No 536/2014)
mandates the inclusion of 10 specific elements in
a lay summary that must accompany a report of
a clinical trial (Table 2; European Parliament and
the Council, 2014; European Union Clinical Trials
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Expert Group, 2021). Comprehensive guidance on
the preparation of a PLS has also been provided
by the Patient Focused Medicines Development
(PFMD) coalition, an international multistakehold-
er framework comprised of patient representatives,
industries, publishers, researchers, medical com-
munications agencies and public officials, which
was established in October 2015 (Boutin et al., 2017;
Dormer et al.,, 2022; Patient Focused Medicines De-
velopment, 2022). The PFMD has emphasized that
a PLS be prepared in an ethically and responsible
manner so that misinformation and misinterpreta-
tion are avoided and patient care is not negatively
impacted (Patient Focused Medicines Develop-
ment. 2022). The working group of the PFMD de-
veloped 15 ethical principles that were integrated
into a 7-step approach for the preparation of a PLS.
These principles focus on the application of health
literacy principles, considering the target audience,
abalanced presentation, the use of inclusive and re-
spectful language, and objective reporting without
any promotional intent (Dormer et al., 2022; Pa-
tient Focused Medicines Development, 2022).
Atleast three published studies have examined
the usability of a PLS among general practitioners,
patients, university students and/or the general
public. They concluded that an infographic is per-
ceived to have good usability, although medium-
complexity text may provide similar user-friend-
liness (Buljan et al., 2018; Martinez Silvagnoli et
al., 2022; Penlington et al., 2022). In a poster pre-
sentation at the annual meeting of the Interna-
tional Society for Medical Publication Profession-
als ISMPP) in 2023, the results of an online US
survey of 124 patients with cancer and caregivers
reported that 86% thought PLS would be mod-
erately to extremely useful as resources to better
understand medical information from a scientific
journal article (Schuler et al., 2023). Despite be-
ing first initiated in 2010 (Dormer et al., 2022;
FitzGibbon et al., 2020), in 2025, PLS in journals
remain in transition from being nonexistent to
slowly developing uniform structure, content, and
accessibility. Initiatives led by organizations, such
as the ISMPP, are ongoing to determine an opti-
mal PLS format based on perspectives of various
stakeholders, including patients, media, HCPs,
pharmaceutical companies, publishers, and medi-
cal communications agencies (King et al., 2022).

ﬁl’able 2. Ten Elements That Must Be Included in a
Lay Summary Mandated in the European Union’s

2014 Clinical Trials Regulation No 536/2014

Clinical trial identification

Name and contact details of the sponsor

General information about the clinical trial

. Population of trial participants (e.g., demographics
and selection criteria)

Investigational medicinal products used
Description of adverse events and their frequency
Overall results of the clinical trial

Comments on the outcome of the clinical trial

. Notification of follow-up clinical trials

10. Where additional information can be found

N

NI

©PNO

Note. Information from European Union Clinical Trials
@xpert Group (2021). J

WHAT ARE SOME EXAMPLES
OF A PLS?
Clinical researchers studying breast cancer have
used PLS to disseminate the results of their stud-
ies to a broader audience. Here, we present two
examples of a PLSP that summarize (1) a pub-
lished manuscript of a secondary analysis of two
phase III randomized controlled clinical trials
(RCTs), PALOMA-2 and PALOMA-3, which in-
cluded women with hormone receptor-positive/
human epidermal growth factor receptor 2-
negative (HR+/HER2-) advanced or metastatic
breast cancer (ABC/MBC; Rugo et al., 2022) and
(2) a published manuscript that reported the
findings of a real-world database analysis of Af-
rican American patients with HR+/HER2- MBC
(Rugo et al., 2023).

We have also included an example of a PLS of
a conference abstract reporting on the relation-
ship of tumor growth rate with overall survival
in a novel analysis of the PALOMA-3 trial (Yeh
et al., 2022a). A PLS of a conference abstract can
provide several benefits to readers, as well as
clinical researchers and study sponsors, includ-
ing providing up-to-date information on ongoing
clinical trials prior to publication of detailed re-
sults, quick and credible conveyance of takeaway
messages of clinical research, and transparency.
When seen by patients, advocacy groups, and/or
trial participants, they may also bolster trust, fa-
cilitate trial enrollment, and improve the overall
clinical trial experience (King et al., 2022; Wilcox
et al., 2020).
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PLSP of a Secondary Analysis of

Randomized Clinical Trials

The secondary analysis of the PALOMA-2 and
PALOMA-3 trials, published in 2022 in the journal
The Breast, presented clinical evidence that palbo-
ciclib plus endocrine therapy (ET) compared with
placebo plus ET prolonged the time to chemother-
apy in patients with HR+/HER2- ABC/MBC in
both RCTs, and this was observed across multiple
patient subgroups (e.g., those with de novo MBC,
those with visceral metastasis; Rugo et al., 2022).
The subsequent associated PLSP entitled “The ef-
fects of adding palbociclib to endocrine therapy
to treat advanced breast cancer: A plain language
summary of a study using the PALOMA-2 and
PALOMA-3 trial results” was published online in
2023 (Rugo et al., 2024a) and is freely accessible
online in the journal Future Oncology at https://
www.futuremedicine.com/doi/full/10.2217/fon-
2023-0407.

Figure 1 shows how the abstract from the origi-
nal manuscript is translated into an easier, digest-
ible format for the PLSP, specifically answering
what the summary is about, what the aim of the
original study was, what the results were, and what
they mean. The PLSP retains the main objectives
of the original manuscript, which were to evaluate
time to chemotherapy and progression-free surviv-
al across patient subgroups in the PALOMA-2 and
PALOMA-3 trials. Throughout the content of this
PLSP (Figure 2), terminology specific to the study
(e.g., metastatic, cancer, HR+/HER2-) are defined
in text boxes; 10 infographics are used to provide
easily understandable and unbiased information
on ABC/MBC, the meaning of HR+/HER2- breast
cancer, how palbociclib and endocrine combina-
tion therapy works, the subgroups studied, char-
acteristics of the study populations, the treatments
received, and the overall results of the study. Fig-
ure 3 shows how complex data described by forest

4 N\
A) Manuscript abstract B) PLSP brief summary
Background
Previous analyses from the PALOMA-2 and PALOMA-3 studies showed that This is @ summary of an article that reported results of a study using data from
palbociclib (PAL) plus endocrine therapy (ET) prolongs time to first subsequent two phase 3 clinical trials called “PALOMA-2" and “PALOMA-3." Both
chemotherapy (TTC) versus placebo (PBO) plus ET in the overall population PALOMA-2 and PALOMA-3 trials included women with HR+/HER2- advanced
of patients with hormone receptor—positive/human epidermal growth factor breast cancer. HR+/HER2- breast cancer means the breast cancer cells of
receptor 2— negative (HR+/HER2-) advanced breast cancer (ABC). Here, we these women have receptors for female sex hormones and little or no HER2
evaluated TTC in relevant patient subgroups. receptors. Both PALOMA trials tested the effect of adding a medication called
palbociclib (brand name, Ibrance®) to a hormone therapy. Hormone therapy,
_ also known as endocrine therapy, is a treatment that blocks or removes
These post hoc analyses evaluated TTC by subgroup using data from 2 hormones that cause cancer gells to grow a_nd divide. In both trials, women
randomized, phase 3 studies of women with HR+/HER2- ABC. In PALOMA-2, took endocrine therapy with either palbociclib or a placebo.
postmenopausal patients previously untreated for ABC were randomized 2:1 to
receive PAL (125 mg/day, 3/1-week schedule) plus letrozole (LET; 2.5 mg/day; ; _ ;
n = 444) or PBO plus LET (n = 222). In PALOMA-3, premenopausal or T_he_ researchers aimed to see |f_the result_s from the PALOMA_trlaIs were
postmenopausal patients whose disease had progressed after prior ET were similar for subgroups of women in the 2 frials. The subgroups in the study
randomized 2:1 to receive PAL (125 mg/day, 3/1-week schedule) plus |n_c|uded women who shared certain features about their cancer or treatment
fulvestrant (FUL; 500 mg; n = 347) or PBO plus FUL (n = 174). history, for example, women whose cancer had spread to the liver. For each
subgroup, the study compared the results from the 2 treatment groups: (1)
_ women who took palbociclib plus endocrine therapy, and (2) women who took
First subsequent chemotherapy was received by 35.5% and 56.2% in placebo plus endocrine therapy.
PALOMA-2 and PALOMA-3 after progression on palbociclib plus ET or
e e B .| | T sam fectvas o il o, Comprad i s o
TTC was longer with PAL plus ET versus PBO plus ET across the same placebo, women who toolf palbociclib lived longer without their cancer getting
: ) " worse (growing or spreading). Also, among women who had chemotherapy
patient subgroups in both studies. after stopping the trial treatment, those who took palbociclib started
_ chemotherapy later than those who took placebo. Because palbociclib slows
. cancer growth and leads to tumor shrinkage, this may have played a part in
Across all subgroups, PAL plus ET versus PBO plus ET had longer median starting chemotherapy later. These results show that palbociclib plus endocrine
PFS and resulted in prolonged TTC in both the PALOMA-2 and PALOMA-3 therapy is better at slowing the progression of advanced HR+/HER2- breast
studies. Pfizer Inc (NCT01740427, NCT01942135). cancer than endocrine therapy alone. This can be said for women with
different advanced HR+/HER2- breast cancer features and treatment history.
Overall, the results support women taking palbociclib with an endocrine
therapy if they have advanced HR+/HER2- breast cancer.
. J

Figure 1. Translation of the findings from A) an original manuscript abstract (Rugo et al., 2022)? to B)
the plain language summary publication (PLSP) brief summary for a lay audience (Rugo et al., 2024)®,
aReproduced under the Creative Commons CC-BY license.

bReproduced with permission granted from Taylor & Francis Informa UK Ltd.
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Brief
summary

What is palbociclib?

Body of
PLSP

Limitations

-

What is this summary about?

What was the aim of this study?

What were the results and what do they mean?

Where can | find the original article on which this summary is based?
Who sponsored the study?

Who should read this article?

What is advanced breast cancer?

What does “HER2-negative breast cancer” mean?

What does “HR+ breast cancer” mean?

What is endocrine therapy?

How does combining palbociclib and an endocrine therapy work?
Why was the study carried out?

Who was included in the study?

How was this study carried out?

What were the overall results of the study?

What do the results of this study mean?

Where can | find additional resources on breast cancer?

J

Figure 2. Example of the content of a PLSP (Rugo et al., 2024). HER2 = human epidermal growth factor

receptor 2; HR+ = hormone receptor-positive.

plots in the original manuscript are translated into
an infographic that presents the data in a readily
understandable manner to a nonexpert audience.

PLSP of a Real-World Database Study

Plain language summaries of publications are not
only used to summarize the findings of RCTs but
can also be used to describe results of real-world
studies. In this example, a retrospective database
study evaluated the real-world effectiveness of
palbociclib plus an aromatase inhibitor (AI) vs. an
AT alone as a first-line treatment in 270 African
American patients with HR+/HER2- MBC (Rugo
et al., 2023). It was published in 2023 in The On-
cologist. Overall, the study found that when com-

paring treatments in real-world settings, among
African American patients with HR+/HER2-
MBC, palbociclib plus an AT showed improved
effectiveness in terms of overall survival and real-
world progression-free survival compared with
an AT alone.

The subsequent associated PLSP was entitled
“Prolonging the lives of African Americans with
metastatic breast cancer by adding palbociclib to
an aromatase inhibitor in routine clinical prac-
tice: A plain language summary of a real-world
database study.” It was published in 2024 and is
freely accessible online in the journal Future On-
cology at https://www.futuremedicine.com/doi/
full/10.2217/fon-2023-1079 (Rugo et al., 2024b).
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A) Figures in manuscript

mTTC (95% Cl), mo

n (%), ITT

Patient Subgroup population PAL+LET PBO+LET HR (95% Cl)

Overall (ITT) population 666 (100) 40.4 (34.7-47.3) 29.9 (25.6-35.1) I—H 0.74 (0.59-0.92)
DFI 12 mo 146 (22) 236 (18.3-34.7) 17.0 (13.7-27.3) -—-—-c 0.76 (0.50-1.16)
DFI>12 mo 272 (41) 45.6 (37.5-NE) 30.7 (23.5-39.3) -—-——c 0.64 (0.45-0.92)
DFI >24 mo 233 (35) 45.6 (45.6-NE) 35.2 (24.9-NE) l—--| 0.59 (0.39-0.87)
De novo metastatic 248 (37) 411 (36.1-47.3) 33.0 (28.7-NE) -—.-—4 0.80 (0.55-1.17)
Visceral 324 (49) 34.4 (26.9-NE) 247 (14.9-31.4) -—-—-c 0.63 (0.47-0.85)
Nonvisceral 340 (51) 45.6 (37.1-NE) 35.2 (28.7-NE) »——-——c 0.87 (0.62-1.21)
Bone only 151 (23) 40.4 (34.1-NE) 30.1 (21.3-NE) -—-:——u 0.71 (0.43-1.15)
Visceral liver involvement 120 (18) 19.7 (14.6-25.6) 14.2 (6.3-20.3) -—-—- 0.70 (0.46-1.05)
Visceral lung involvement 253 (38) 47.0 (31.9-NE) 29.5(18.2-35.1) .—._T_. 0.58 (0.41-0.82)

LI e S B B B B —

15 20

<— Infavor of PAL*LET I favor of PBO+LET —%

Forest plot of TTC by treatment arm in PALOMA-2, overall and across patient subgroups (ITT population). DFI = disease-free interval; HR = hazard ratio; ITT = intent to treat;
LET = letrozole; (m) TTC = (median) time to first subsequent chemotherapy; mo = months; NE = not estimable; PAL = palbociclib; PBO = placebo. Items in bold in the Patient
Subgroup column represent stratification factors from PALOMA-2.

mTTC (95% Cl), mo

n (%), ITT

Patient Subgroup population PAL+FUL PBO+FUL HR (95% CI)
Overall (ITT) population 521 (100) 17.5 (15.2-19.7) 8.8 (7.3-12.9) H—c 0.60 (0.49-0.74)
ET sensitive 412 (79) 19.1 (16.2-21.7) 8.1(6.9-12.3) -—d—c 0.58 (0.46-0.74)
ET resistant 109 (21) 10.8 (9.0-15.2) 12.7 (3.2-14.6) -—-——- 0.74 (0.45-1.20)
Without prior CT in ABC 344 (66) 18.4 (16.0-21.5) 11.9(7.8-14.2) F;—I 0.62 (0.48-0.81)
With prior CT in ABC 177 (34) 14.3 (11.6-20.3) 7.3 (4.3-10.3) -—-—- 0.56 (0.39-0.81)
Without any prior therapy in ABC 115 (22) 174 (12.4-24.4) 114 (4.2-14.1) H—-— 0.61(0.38-0.97)
Visceral 313 (60) 15.2 (12.2-17.3) 6.4 (4.4-9.7) I—H 0.58 (0.44-0.76)
Nonvisceral 208 (40) 23.3(19.1-29.1) 17.0 (8.9-23.3) -—-—- 0.63 (0.44-0.89)
Bone only 125 (24) 22.7 (15.8-30.0) 19.5 (11.8-36.7) ':—'——' 0.77 (0.49-1.22)
Visceral liver involvement 203 (39) 12.7 (10.4-15.1) 5.7(3.5-8.1) I—':—I 0.57 (0.41-0.79)
Visceral lung involvement 162 (31) 16.8 (14.5-20.3) 7.5(4.2-13.7) |—:p—| 0.59 (0.39-0.87)

0 05 1.0 15 20
<— Infavor of PALYFUL I favor of PBO+FUL —>

Forest plot of TTC by treatment arm in PALOMA-3, overall and across patient subgroups (ITT population). ABC = advanced breast cancer; CT = chemotherapy; ET = endocrine
therapy; FUL = fulvestrant; HR = hazard ratio; ITT = intent to treat; mo = months; (m)TTC=(median) time to first subsequent chemotherapy; PAL = palbociclib; PBO = placebo.
Items in bold in the Patient p column rep ification factors from PALOMA-3.

B) Infographic in PLSP

Adding palbociclib to an endocrine therapy delayed the start of subsequent chemotherapy.

Among women who received chemotherapy after stopping the trial treatment, in all
subgroups the average length of time from starting the trial to starting chemotherapy was
longer for women in the palbociclib group than for those in the placebo group.

Average time between starting the trial and starting chemotherapy
Palbociclib laceb: Palbociclib Placeb
PALOMA-2 E T PALOMA-3 T e
therapy therapy therapy therapy

De novo metastatic
breast cancer
(248/666 women; 37%)

Visceral metastases at
start of trial
(324/666 women; 49%)

34

months

Non-visceral metastases
at start of trial
(340/666 women; 51%)

Breast-cancer free for
1year or less before
starting trial

(146/666 women; 22%)

0906 ®

ay

No history of treatment for
advanced breast cancer

(115/521 women; 22%) months

Visceral metastases at
start of trial
(313/521 women; 60%)

15

months

Non-visceral metastases
at start of trial
(208/521 women; 40%)

23

months

Figure 3. Translation of the findings of A) forest plots on time to chemotherapy by treatment arms
from randomized controlled clinical trials (Rugo et al., 2022)? to B) an infographic in the plain language
summary publication (PLSP; Rugo et al., 2024)".

aReproduced under the Creative Commons CC-BY license.

PReproduced with permission granted from Taylor & Francis Informa UK Ltd.
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A) Figure in manuscript

— Al Median 0S=28.2 months (95% ClI, 19.2-52.8)
—— PAL+Al  Median OS=NR months (95% ClI, 38.2-NR)

100%

80%

60% -

40% —

Overall Survival Probability

20%
Unadjusted HR=0.46 (95% ClI, 0.31-0.68), P<0.001
0% - Adjusted HR 0.56 (95% Cl, 0 36-0. 89) P=0. 013

T
O 6 1 2 1 8 24 30 36 42 48 54 60 66
Time, mo

Al 143 120 96 72 54 44 3% 29 20 10
PAL+Al 127 124 106 78 63 49 33 20 15 9

ww
oON

Kaplan—Meier curves of OS in African American patients: Unadjusted

B) Infographic in PLSP

The group of African—Americans who were treated with palbociclib with an Al survived longer
than those who weretreated with an Al alone:

Length of time half of the people lived after
starting treatment

Not reached

(more than half of people
were still alive when data
collection was stopped)

e

Palbociclib + Al Al alone (

@

Palbociclib + Al Al alone

Percent of people in
the study still alive at
36 months

Figure 4. Translation of the findings of A) Kaplan-Meier curve of overall survival by treatment arm from
a real-world database study (Rugo et al., 2023)? to B) an infographic in the plain language summary
publication (PLSP; Rugo et al., 2024). Al = aromatase inhibitor; Cl = confidence interval; HR = hazard
ratio; NR = not reached; OS = overall survival; PAL = palbociclib.

aReproduced under the Creative Commons CC-BY license.

PReproduced with permission granted from Taylor & Francis Informa UK Ltd.
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Because real-world evidence studies may be less
well known than RCTs among lay audiences, an
explanation of their utility and differences in study
populations from RCTs is provided in a call-out
text box in the PLSP: “Real-world studies help re-
searchers, clinicians, and patients understand how
medicines work in routine clinical practice. People
treated for cancer in routine clinical practice are
often more diverse than people in clinical trials.
Real-world studies also include people who are
older, more racially and ethnically diverse, have
other illnesses (such as hypertension, diabetes,
heart disease, etc.) and who have more advanced
disease than those in clinical trials.”

Similar to the last example, the body of this
PLSP contains a series of infographics that provide
information on metastatic breast cancer, HR+/
HER2- breast cancer, the mechanism of action
of palbociclib and Als to slow or stop cancer cell
growth, characteristics of the study populations,
the treatments received, and the overall results
of the study. Figure 4 shows how a Kaplan-Meier
curve of overall survival by treatment type from
the original manuscript is translated to “The group
of African Americans who were treated with pal-
bociclib with an AT survived longer than those who
were treated with an AI alone” in an infographic
for a nonexpert audience.

PLS of a Conference Abstract

The original conference abstract presented at the
American Society of Clinical Oncology 2022 annu-
al meeting reported that among 393 women with
ABC who participated in the PALOMA-3 trial, tu-
mor growth rate measured in two follow-up radio-
graphic scans post-baseline was associated with
overall survival (Yeh et al., 2022a). Additionally,
the study showed that patients who were treated
with palbociclib plus fulvestrant had a significant-
ly slower rate of tumor growth than seen in those
who received placebo plus fulvestrant, with some
disease characteristics associated with greater ben-
efit and others not related. The authors concluded
that tumor growth rate is potentially an early in-
dicator of overall survival, and that the antitumor
activity of palbociclib supports the overall find-
ings of the PALOMA-3 trial. Figure 5 shows how
the results of the impact of palbociclib on tumor
growth rate reported in the conference abstract

Kl'able 3. The 5-Step Process in the “SHARE
Approach” for Shared Decision Making

Step 1 Seek your patient’s participation
Step 2: Help your patient explore and compare
treatment options

Step 3: Assess your patient’s values and preferences

Step 4: Reach a decision with your patient

Step 5: Evaluate your patient’s decision

Note. Information from US Agency for Healthcare
@esearch and Quality (2023). j

are translated in an infographic of the PLS. The
PLS is entitled “Tumor growth rate as an early in-
dicator of survival in women with advanced breast
cancer who were treated with palbociclib” (Yeh et
al., 2022b). Currently, this PLS is freely accessible
via a company-sponsored webpage (https://doi.
org/10.25454 /pfizer.figshare.26839795v1; Pfizer,
2024) but is not a standalone publication. Data in
conference abstracts are considered preliminary,
and these data may become more finalized when
proceeding to publication in a peer-reviewed jour-
nal. Therefore, the preliminary nature of the data
should be clearly stated, so as not to imply that the
information being shared reflects the final data.

PRACTICAL APPLICATIONS AND

IMPLICATIONS OF PLS FOR APPs

Advanced practice providers provide direct care
to patients and often need to hold difficult con-
versations with them and their caregivers on criti-
cal medical care and prognosis (Stein et al., 2022).
Reported by APPs in oncology in the US, their top
four patient activities include patient counseling,
prescribing, treatment management, and follow-
up visits (Bruinooge et al., 2018). Excellent com-
munication skills are thus useful for APPs and are
recognized as a core competency by national APP
organizations (American Academy of Physician
Associates, 2024; National Organization for Nurse
Practitioner Faculties, 2022; Stein et al., 2022). In
a nationwide survey from the Association of Com-
munity Cancer Centers and Harborside in early
2020, of 408 oncology APPs, most (80%) reported
they were comfortable discussing clinical trials
with patients and were involved in the care of trial
participants (Braun-Inglis et al., 2022). Ninety per-
cent of APPs reported they should be involved in

Online First | Published June 25, 2025 m JADPRO.com
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Infographic in PLS

* The researchers found that tumor growth rate was highly related to the
patient’s overall survival.

Decreased tumor growth rate Increased overall survival

Treatment with palbociclib plus fulvestrant slowed the tumor
growth rate compared with treatment with placebo plus
fulvestrant, supporting the overall clinical trial results

Palbociclib plus fulvestrant slowed tumor growth rates compared with
placebo plus fulvestrant in the following groups:

Patients with visceral

All patients metastases

Patients with a
disease-free interval of
more than 24 months

Patients who responded
to previous therapy

Palbociclib plus fulvestrant slowing of tumor growth rates
compared with placebo plus fulvestrant was not related
to the following characteristics of the patients:

Number of previous

Performance status therapies

Menopausal status Age

Figure 5. Translation of the data on the impact of palbociclib plus fulvestrant on tumor growth rate
presented in a conference abstract into an infographic in the plain language summary (PLS; Yeh et al.,
2022a, 2022b).
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clinical research, while 73% of APPs wanted to be
more involved in research; however, barriers in-
cluded lack of time, inadequate awareness of trial
specifics, and not having a formal role in protocol
development and leadership (Braun-Inglis et al.,
2022). Plain language summaries represent a po-
tentially valuable tool for APPs to reduce barri-
ers when engaging with patients, participating in
clinical research, and interfacing with colleagues.
When educating patients regarding clinical trial
outcomes, APPs may already be holding an infor-
mal PLS exchange in language and documentation.
Raising awareness of the existence of published
PLS may encourage APPs to seek out and use these
tools when engaging with their patients. Plain
language summaries also may save time for APPs,
helping them keep up to date with the latest clini-
cal research, a key benefit noted in a small study of
five participants recruited from professional net-
working forums or personal correspondence (Ed-
gell & Rosenberg, 2022).

Testing of PLS is considered an endeavor that
can generate valuable advice on how to communi-
cate complex scientific information to nonexperts
and improve on the future development of PLS, as
well as future clinical trials and real-world evidence
generation (Collyar et al., 2022; Patient Focused
Medicines Development, 2022). Advanced practice
providers may have the opportunity to be involved
in the preparation of PLS of interest to their prac-
tice, use them for patient and team engagement,
and test their utility and quality in practice. Test-
ing of PLS may involve using them in their routine
patient visits or as a patient engagement tool in a
larger focus group, either of which will likely yield
constructive feedback to the author team prior to
publication and even after publication (Patient Fo-
cused Medicines Development, 2022).

Patient-centered communication has been de-
fined as a process that both invites and encourages
patients to actively participate in decision making
about their care (Langewitz et al., 1998; McCabe,
2004). A PLS may be easily accessed by APPs or
patients from an open access journal and then
used as a platform for focused dialogue, making
care patient-centered (Kwame & Petrucka, 2021;
Patient Focused Medicines Development, 2022). A
PLS, either as weblink or printed hard copy, can be
shared among patients, their caregivers, and fami-

lies. Effective patient-centered communication
has been found among patients to promote health
information retention and understanding, im-
prove perceptions of care quality and ensure op-
timal health outcomes (Kwame & Petrucka, 2021;
Stewart, 1995). Recommended by a substantial
number of organizations and across multiple dis-
ciplines and fields (Warde et al., 2018), use of plain
language in health care is a central component of
how to enhance patient communication (Hersh et
al., 2015). Plain language summaries may be use-
ful to increase health literacy, which is associated
with better optimization of individual care (Hersh
et al,, 2015), while limited health literacy is associ-
ated with worse health outcomes (Berkman et al.,
2011; Kwame & Petrucka, 2021). The SDM model
of care is advancing in its utilization, especially in
the cancer care setting, with APPs having a promi-
nent role in multidisciplinary care teams with
active participation in patient-centered commu-
nication, treatment decisions, and sharing of per-
spectives on clinical issues and research (Clancy,
2012; Tariman & Szubski, 2015), all responsibili-
ties in which PLS may be integrated.

The US Agency for Healthcare Research and
Quality has developed the “SHARE Approach” as
a five-step process that can be used by APPs as a
tool for SDM during patient encounters (Table 3;
US Agency for Healthcare Research and Quality,
2023). A PLSP may be particularly useful in Step 2
as an easily accessible patient decision aid (PDA),
an evidence-based tool to assist patients in making
informed decisions on their health-care options
(Stacey et al., 2024). The content and structure of
PLSP align with that of the recommendations for
the International Patient Decision Aid Standards
(IPDAS) in that they are written in plain language
with inclusion of several infographics to visually
reinforce key concepts and factually inform on
clinical research evidence (Muscat et al., 2021b).
A recent Cochrane review of 209 studies includ-
ing over 100,000 participants has reported that
use of PDAs as opposed to usual care helps adults
increase their health knowledge, improve risk
perception, and actively participate in decision-
making (Stacey et al., 2024). Testing and valida-
tion of the use of PLS and PLSP as PDAs in the
SDM process is warranted in future studies.
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CONCLUSIONS

Advanced practice providers are on the frontlines
of care, often providing detailed and extensive
education for patients in and outside of clinical
trials. Plain language summaries represent an evi-
dence-based, peer-reviewed, robust tool that may
assist APPs to effectively communicate clinical
and biomedical information to patients and there-
by facilitate SDM. Since the complex scientific in-
formation has already been broken down and key
messages of a research article made clear, PLS can
serve as a timesaver, allowing for greater discus-
sion and answering of questions, further advanc-
ing health literacy, as well as fostering patient-pro-
vider relationships. While considerable work is
still necessary to uniformly and universally apply
PLS routinely to clinical and biomedical research
studies, once this is achieved, PLS may evolve to
become reliable, high-quality evidence-based aids
to promote health literacy, mitigate misinforma-
tion, and enhance the SDM process by ensuring
patients are informed and confident when making
difficult health decisions. Uniform deployment of
PLS will likely yield clarity on unforeseen barriers
to their utilization. ®
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