
[page 20]                                                                 [Geriatric Care 2016; 2:5893]

Using patient-centered
end-points in older adults
participating in clinical trials
Arduino A. Mangoni, Kimberley Ruxton
Department of Clinical Pharmacology,
School of Medicine, Flinders University
and Flinders Medical Centre, Adelaide,
Australia

Abstract 

Conventional end-points, primarily based on
the pharmacodynamic effects of a specific
drug, are used to assess the efficacy of phar-
macological treatment in clinical trials.
However, their application and interpretation
in complex frail older patients, a patient group
with high inter-individual variability, multiple
coexisting disease states and prescribed med-
ications, is becoming increasingly question-
able. National surveys and qualitative studies
have convincingly shown that the mainte-
nance of functional independence is key to
self-rated health and well being in old age.
Therefore, the use of unconventional, patient-
centered, end-points focused on functional sta-
tus and perceived health seems appropriate, in
combination with conventional end-points, to
comprehensively investigate the impact of
pharmacological treatments in this patient
group. The recent availability of objective,
quantifiable, and robust scoring tools, such as
the multidimensional prognostic index, to
assess key functional domains and clinical out-
comes offers a unique opportunity to ade-
quately characterize patient-centered end-
points in future clinical trials in older patients.

The progressive ageing of the population
worldwide is considered a success story in
terms of improved socioeconomic conditions
as well as advances in the diagnosis and man-
agement of acute and chronic disease states.
However, this socio-demographic change car-
ries significant short- and long-term risks for
the overall capacity and financial sustainabili-
ty of health care systems in most countries. A
key issue in this context is the increasing
prevalence of older people with various
degrees of disability and functional depend-
ence, often the consequence of disease states
that do not directly result in death. In particu-
lar, care transitions from a state of full inde-
pendence in the community to dependence in
one on more activities of daily living, but still
in the community, to transfer into a nursing
home or other aged care facilities, all impose a

significant financial burden to the society.1

Several surveys and qualitative studies have
also shown that the loss of independence is of
major concern amongst older people living in
the community, and their caregivers.2,3

Therefore, the maintenance of adequate phys-
ical and cognitive function is pivotal to the per-
ceived health and well being of older adults.

Although the loss of independence and dis-
ability in the older population are primarily
disease-related, there is increasing evidence
that the prescribing long-term of specific drugs
and drug classes can also adversely affect
physical and cognitive function in this group.
For example, a number of observational stud-
ies have recently demonstrated that drugs with
anticholinergic and/or sedative effects exert a
negative impact on several activities of daily
living, risk of falls and cognitive function in
older adults.4-10 Therefore, the monitoring of
physical and cognitive function, hence a state
of independence, is not only important for
older patients, and their relatives and care-
givers, but also for assessing the effects of
pharmacological interventions in this group.
However, this concept fits poorly with the stan-
dard approach used to investigate the effects
of pharmacological therapies in clinical trials.
This primarily involves the assessment of con-
ventional clinical end-points, e.g., blood pres-
sure or serum cholesterol concentrations,
based on the known pharmacodynamic effects
of the studied drugs (Table 1). The use of con-
ventional end-points has doubtlessly resulted
in significant advances resulting in the publi-
cation of national and international guidelines
on the management of numerous disease
states. However, their application for prognos-
tic and monitoring purposes is becoming
increasingly questionable in the older popula-
tion, particularly in complex frail older patients
with multi-morbidity, polypharmacy, and rela-
tively short life expectancy. Notably, this
patient group is virtually neglected in Phase II-
III trials of new medicines, primarily because
of the stringent inclusion and exclusion crite-
ria and intensive follow-up assessments. The
latter are more suitable for a younger and
healthier participant population.11

Therefore, the generalizability of the results
obtained from these trials to a patient popula-
tion characterized by significant inter-individ-
ual differences in homeostatic reserve, phar-
macokinetics and pharmacodynamics is prob-
lematic.12,13 This issue is further compounded
by the potential therapeutic futility and off-
label prescribing of many medicines in this
group.14 For these reasons, there is an urgent
need to generate solid evidence in relation to
the efficacy and safety of pharmacological
therapies in complex frail older patients. A
potential step forward in this context is the
identification of unconventional, patient-cen-
tered, end-points specifically focused on meas-

ures of perceived health and functional status
(Table 1). Recent studies have elegantly shown
that disease states with different pathophysiol-
ogy, clinical presentation and overall prognosis
exert a similar adverse impact on self-reported
health and functional status in community-
dwelling older patients. Moreover, the co-exis-
tence of two disease states was associated
with a much greater adverse impact, when
compared to a single pathological condition.15

Therefore, the use of patient-centered end-
points represents a promising strategy for bet-
ter characterizing the effects of pharmacologi-
cal interventions in old age. However, their
assessment requires tools that are relatively
easy to use in clinical practice, yet providing
objective and quantifiable information to be
used in clinical trials. A number of such tools
have been developed to assess frailty and func-
tional status in the older population.16

However, their applicability and predictive
capacity in a naturalistic setting are
uncertain.17 More recently, the multidimen-
sional prognostic index (MPI), a quantifiable
tool based on eight key domains of the compre-
hensive geriatric assessment, an established
strategy to assess frailty and homeostatic
capacity in order to formulate personalized
care plans, has shown superior predictive
capacity and discrimination in relation to
adverse outcomes, when compared to other
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established tools. The MPI has been assessed
and validated in several cohort studies in older
patients with different baseline clinical char-
acteristics and functional status.18,19 Notably,
the MPI has also been used as an end-point, to
assess the effects of pharmacological and non-
pharmacological treatment strategies in
patients with dementia and depression. These
studies have shown significant changes in the
total MPI score during treatment. These
changes suggested an improvement in differ-
ent MPI domains, not limited to cognitive and
behavioral domains.20,21 These preliminary
studies suggest that the MPI can also be used
to assess the positive or negative effects of
therapies on unconventional, patient-cen-
tered, end-points.22

What are the possible initial steps for a new
approach to the assessment of the effects, pos-
itive and negative, of medications in the older
population? Future phase II-III clinical trials
should include, whenever possible, subgroups
of frail older patients to identify early signs of
efficacy and toxicity in this ever growing popu-
lation. The inclusion of such patients would
necessarily require some protocol adaptations,
e.g., modified inclusion and exclusion criteria
and reduced number of follow-up
assessments.11 Moreover, studying established
as well as unconventional end-points in these
trials would allow a more comprehensive
assessment of the benefits, risks, and potential
futility of specific treatments. The availability
of robust, easy to use, and quantifiable tools
such as the MPI provides a unique opportunity
for investigating these complex issues in this
vulnerable group.
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Table 1. Examples of conventional and patient-centered end-points.

Conventional end-points                                    Patient-centered end-points

Glycated hemoglobin                                                             Fatigue
LDL-cholesterol concentrations                                         Weakness
Blood pressure                                                                       Shortness of breath
Progression free survival                                                      Activities of daily living
Left ventricular ejection fraction                                       Dizziness
LDL, low-density lipoprotein.
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