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Executive summary

Background Objectives

AGePOP White Papers will provide guidance on | The 15t AGePOP White Paper is intended to disseminate the
drug formulation for older adults and geriatric | first part of ESRs’ findings and make these results
patients. It is a unique opportunity to | accessible through the AGePOP website in order to reach
disseminate AGePOP research results to key | the general public but also researchers and key
audiences. stakeholders.

Impact Next steps

As the primary online platform for the project, the | AGePOP intends to publish a White Paper in an
AGePOP website serves as a crucial hub for sharing | open-access journal, offering guidance on drug
information, engaging stakeholders, and ensuring that | formulation tailored to older adults and geriatric
the AGePOP’s objectives, progress, and outcomes are | patients. By highlighting best practices, identifying
effectively communicated to a broader audience. By | knowledge gaps, and offering guidance on drug
publishing the White Papers online, the project seeks to | formulation for older adults and geriatric patients,
reach a diverse audience, including the general public | this publication aims to foster early interest and
and key stakeholders, fostering greater understanding | active engagement from key stakeholders in the
and collaboration. drug approval process.

Legal disclaimer: The AGePOP project has received funding from the European Union’s Horizon 2020 research and innovation programme
under the Marie Sktodowska-Curie grant agreement No 956146. The sole responsibility for the content of this publication lies with the
authors. It does not necessarily reflect the opinion of the European Commission (EC).
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1 White paper

As time swiftly passes, our AGePOP project is nearing its conclusion. Now is the perfect moment to reflect on the
valuable insights we've gained over the past four years.

We had the support of almost 800 older adults and more than 300 young healthy volunteers across the different
studies within the AGePOP project. We extend our heartfelt gratitude to all participants! Their contributions have
enabled us to deepen our understanding of gastrointestinal physiology and gather significant knowledge about
pharmacotherapy in older adults and geriatric patients. Their participation has greatly contributed to the
advancement of science for the benefit of society.

Despite this encouraging fact, there are also several challenges that geriatric patients face when participating in
clinical studies. One factor that significantly hinders the participation of older adults and geriatric patients in
clinical studies is the high prevalence of polypharmacy within this age group. The complexities associated with
taking multiple medications often lead to the exclusion of these patients from clinical studies, as co-medications
may confound the study results. Our research clearly demonstrated that the prevalence of polypharmacy -
defined as the intake of five or more medications - varies depending on the setting. Results from two different
studies in Germany showed that the prevalence in a hospital is around 96%% [1, 2], while it was 59% in the home
settings [2]. This also indicates that multimorbid patients often require more medical support compared to their
healthier counterparts.

With respect to oral dosage forms, older adults prefer solid forms (e.g., tablets) over liquid forms (e.g., syrups)
[2] and find tablets easier to swallow than capsules [3]. Research comparing the swallowability, visual perception,
and handling of tablets demonstrated that both young and older adults can swallow a wide variety of tablets of
different sizes and shapes, although they tend to underestimate their own swallowing abilities [3]. The primary
factor affecting the subjective rating of swallowability is the tablet's size, followed by its shape and surface
characteristics. The significance of surface characteristics was highlighted in a study examining the effects of
different surfaces on esophageal transit, a crucial factor for the safe and efficient administration of solid oral
dosage forms. The study demonstrated a clear advantage of film-coated tablets over uncoated tablets and hard
gelatin capsules in facilitating esophageal transit [4]. Overall, we observed that swallowability significantly
impacts the willingness to take tablets regularly, especially over longer time periods [1].

In addition to evaluating the acceptability of solid oral dosage forms, we conducted questionnaire-based studies
to explore the real-life dosing conditions in this patient population. Generally, older adults typically take their
medications immediately after a meal and tend to take all their medications together (49%) rather than
separately (28%) [2, 5]. The volume of liquid typically used to swallow the medication is quite variable (see Figure
1). The majority of older adults take their medicine with a small glass (100 mL, 32%), a few sips (50 mL, 28%), and
a larger glass (200 mL, 25%) of liquid. While the majority of individuals use tap or mineral water (55%), some also
use sparkling water (32%), tea (19%), or other drinks for taking their medicine (details are presented in Figure 2)
[2, 5]. Additional studies have demonstrated that the use of sparkling water and black tea could influence the
pharmacokinetics of drugs in certain cases [6, 7].
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Amount of liquid used for swallowing oral medications

Figure 1. Amount of liquid used for swallowing oral medications [2, 5].

Type of liquid used for swallowing oral medications

Figure 2. Type of liquid used swallowing oral medications [2, 5].

® no fluid
one sip (approx. 20 mL)
few sips (approx. 50 mL)
® a small glass (100 mL)
e 150 mL
® 200 mL
@ more than 200 mL
@ as much as | currently needed

® no fluid
tap water
mineral water
© sparkling water
@ grapefruit juice
® other juice
® tea
® coffee
milk and milk drinks
@ Coca-Cola and Soft drinks
©® Beer and Beer-Juice mixtures
@ strong alcohol (wodka, Whiskey)
Other drinks

One of the primary focuses of the AGePOP Consortium has been the investigation of gastrointestinal physiology
in older adults and geriatric patients. It is well-known that the digestive system matures during early childhood,
and certain diseases and treatments can modify the characteristics of the stomach and intestines. Such changes
can directly influence how drugs are absorbed when taken orally. Therefore, it is crucial to understand how the
gastrointestinal tract changes in older and geriatric patients and how ageing affects drug absorption.

In our studies, we measured the volumes and pH levels of gastric and intestinal fluids, as well as the time required
for the stomach contents to empty into the intestine, in older adults before and after meal intake. Overall, our
data indicated that aging alone does not alter these properties. However, we observed a significant increase in
stomach pH among older adults, which is attributed to the frequent use of medications designed to reduce
stomach acidity [8]. This finding highlights the importance of considering the complex clinical conditions,
including the multiple medications often taken concurrently by older and geriatric populations.
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In general, polypharmacy/multimorbidity makes the investigation of the impact of chronological aging on
gastrointestinal physiology and oral drug absorption difficult. However, other studies have demonstrated that
reduced function of other organs, such as the kidneys, and other age-related factors can lead to differences in
pharmacokinetics between younger and older patients [9, 10]. This is a crucial consideration in pharmacotherapy
and the clinical development of new medications. The pharmacokinetics of drugs in geriatric patients may
significantly differ from those observed in a typical clinical study population [10], underscoring the importance
of including these populations in clinical trials.

Ultimately, a deeper understanding of the complexities involved in drug pharmacokinetics in geriatric patients
will facilitate the development of advanced in vitro and in silico modeling tools. These tools will better predict
the overall impact of aging and disease conditions on drug absorption, distribution, metabolism, and elimination
in older individuals and geriatric patients. Such advancements are essential for enhancing the safety and efficacy
of medications and reducing the need for clinical trials in this vulnerable population.
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