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POPULATION

INTRODUCTION INTO THE CLINICAL
CHARACTERISTICS OF THE OLDER PATIENT

| Bettina Thurner | Christian Pucher | Sonja Lindner |

Due to the demographic shift complex care management of older multimorbid
patients with changing functional capacities has become core clinical business for
many stakeholders in western health care systems. It is the aim of the mini-review
to summarise evidence to be translated into clinical practice for pharmacists and med-
ical doctors and interested readers. The review is based upon a comprehensive liter-
ature review in PubMed and EMBASE from 2000 to 2018 and grey literature.
Interprofessional exchange and discussion among stakeholders from geriatric medi-
cine and the International Association for Pharmaceutical Technology during a meet-
ing in Graz, Austria 2018, led to the narrowing of the review addressing complex care
needs of geriatric patients. In this mini-review, attention is drawn to a comprehensive
therapeutic goal setting according to evidence-based guidelines: clinical, disease-
related care aspects, functional capacities, evaluated by comprehensive geriatric
assessment, and patient's wishes and perspectives as main drivers for personalised
complex care of geriatric patients.
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for females and males at age 65 years. It is interesting to see, however,
in subanalysis of these data sets, that the level of overall severity or
clinical, individual burden of disability seems to decrease.?

This decreasing burden of disability in Europe is aligned with data
from the USA. An analysis of 19 064 data sets from adults from

The age demographic of the European population is projected to
change dramatically over the coming decades. The percentage of citi-
zens older than 65 years is predicted to rise from 18 to 28% by
2060; the percentage of over-80s will increase from 5 to 12% during
the same period, becoming as numerous as young people are now in
2016. Beyond simple life expectancy the importance of disability-free
life expectancy has come into focus of many stakeholders. Disability-
free life expectancy remained almost unchanged over the whole
period, stagnating, at around 9.6 years and 8.8 years, respectively,

65 years that participated in the US Health and Retirement Study in
1998 and 2006 provides evidence that people are getting older in a
very favourable way seen from the viewpoint of health-related quality
of life. Seven percent of people in this analysis showed successful age-
ing, which is identified by 4 operational definitions without any limita-
tions, 6-8% did not exhibit any cognitive decline, but 35-42% had no
chronic disease and 48-50% no disability during their ageing process.’
This means that, when looking closer at older persons, we will not find
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a homogeneous population of older adults: some of them will be found
to be healthy and physically active, some of them will be observed as
coping well with good quality of life, despite illness and co- or
multimorbidity and some of them to be ill and care dependent.

The current mini-review is based upon a comprehensive literature
review in PubMed and EMBASE from 2000-2018 and grey literature,
using the search terms “pharmacological care” and “older patient”.
Interprofessional exchange and discussion among stakeholders from
geriatric medicine and the International Association for Pharmaceutical
Technology during a meeting in Graz, Austria 2018, led to the
narrowing of the review addressing complex care needs of geriatric
patients, aiming to provide support for daily interprofessional, complex

care of geriatric patients.

2 | COMPLEXITY OF OLDER, GERIATRIC
PATIENTS

2.1 | Physiology and pathophysiology of ageing

Due to the ageing process per se, the spectrum from organ integrity to
organ pathology, multiple changes occur. These changes affect intra-
and interindividually different anatomic regions, display different
mechanisms, and therefore convey into unpredictable clinical conse-
quences.* As a result, complexity of ageing and geriatrics warrants a
comprehensive and systematic consideration. Incorporation of a vari-
ety of clinical pictures, mortality risk as well as the functional perfor-
mance in decision-making is essential to care for this population
following a personalised clinical care approach.

Biology studies highlighting ageing mechanisms on molecular level
are vital to understand physiological ageing processes and to distin-
guish normal ageing from disease-related and/or accelerated ageing. On
the biological level, ageing is characterised by continuous accumula-
tion of molecular and cellular damage that results in a progressive, gen-
eralised impairment in many body functions, an increased vulnerability
to environmental challenges and a growing risk of disease and death.’
Different ageing theories favour changes on genetic, and/or cellular
level, all of them impacting physiological organ capacities and
reserves.®

On a clinical level, senescence is characterised by reduced organ
capacity. Trigger systems for the ageing process are endocrine and
autoimmunologic processes. Chronic proinflammatory processes, bet-
ter described as inflammageing,” affect organ integrity. By tipping
homeostasis to proinflammation, diseases may develop. In this con-
text, it seems important to establish potential biomarkers to measure
the extent of inflammageing. The extent of inflammageing can then
be added to clinical decision-making and risk prediction. From the cur-
rent evidence in literature, possible candidates for biomarkers include
immune cell markers such as shortage of naive CD8+ T lymphocytes,
increased CD8+ T cells and decreased CD4+ T and CD19+ B cells,
and inhibited T cells (all predictors of inflammageing), serum cytokine
markers such as interleukin (IL)-10 and tumour necrosis factor-a,

and microRNAs such as molecules involved in the regulation of gene
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expression and modulators of biological pathways (including nuclear
factor-kB, mammalian target of rapamycin, sirtuins, transforming
growth factor-B, and Wnt). Changes in levels of factors described
have been clinically interrelated with diseases such as Alzheimer's dis-
ease, Parkinson's disease and other neurological disorders, atheroscle-
rosis, heart disease, age-related macular degeneration, type Il
diabetes, osteoporosis and insulin resistance, cancer, and others.®
Inflammageing has also been shown to significantly increase the risk
of mortality and functional decline in vivo. The clinical picture based
upon proinflammatory changes is called frailty. Frailty is the result of
the interaction of various systems finally resulting in loss of resilience
and functional capacity.” As a result, functional capacity declines and
people become care dependent. Different markers for activation of
pathways involving components such as ILs, C-reactive protein and
others are independently associated with frailty.*° Frailty is also asso-
ciated with decreased levels of anti-inflammatory cytokines, such as
IL-10.1* A role for insulin resistance also seems to be crucial in many
of the mechanisms involved in frailty (low-grade inflammation, oxida-
tive stress, vascular dysfunction, among others).1? These observations
seem to bridge phenomena of early onset of ageing and senescence in
the context of chronic diseases and unhealthy lifestyle. Major exam-
ples of chronic diseases and premature ageing are chronic kidney dis-
ease, chronic obstructive pulmonary disease, chronic heart failure,
human immunodeficiency virus infection and rheumatoid arthritis, all
of which share important phenotypic similarities that reflect prema-
ture ageing, such as vascular disease, muscle wasting, osteoporosis
and frailty.*®

2.2 | Co- and multimorbidity

Multiple chronic diseases, and resulting polypharmacy, as well as geri-
atric syndromes including diminished cognitive capacity, socio-eco-
nomic deprivation, such as loneliness and/or missing informal
assistance have a strong impact on peoples' quality of life as well as
the quality of health care offered to this group of patients. In a world
of disease-centred medical care the needs for integrated care and
advanced care planning procedures for those patients are often not

addressed properly.

A complex patient is defined as someone for whom clinical
decision-making and required care processes are not
foreseen in routine or standard procedures. They are mostly
characterised by chronic comorbidity or multimorbidity and
diminished functional capacity.**

Comorbidity is characterised as combination of several diseases
beyond an indexed major disease. According to this model, the major
treatment focus is on the disease primary listed. It is assumed that
comorbidities impact the prognosis and trajectory of the disease pri-
mary listed. Multimorbidity, in contrast, is defined as co-occurrence

of several diseases in 1 patient regardless of 1 main disease.’>*° It
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has been estimated that more than 60% of persons aged 65 years or
older present with multimorbidity and this prevalence increases with
increasing age.!” In a cross-sectional analysis of a national dataset of
patients aged from O to over 85 years (stratified age groups) from
314 medical practices in Scotland, a multimorbidity pattern across the
screened older population could be elaborated.® Men were less likely
to have a mental health disorder than were women, and those in the
most deprived social background were more than twice as likely to
have a mental health disorder than were those in the most affluent
background (adjusted odds ratio 2.28, 95% confidence interval 2.21-
2.32). The presence of a mental health disorder was strongly associ-
ated with the number of physical disorders that an individual had—e.
g. people with 5 or more disorders had an odds ratio of 6.74 (95% con-
fidence interval 6.59-6.90) compared with those with none. Morbid-
ities of people diagnosed with coronary heart disease, diabetes,
chronic obstructive pulmonary disease, or cancer were more common
in people living in deprived areas.'® These data strongly suggest that in
highly deprived areas, one should expect a greater number of both
physical and mental health disorders to manage simultaneously in clin-
ical practice. However, the effect of multimorbidity on individuals'
quality of life and functional capacity will also vary with the combina-
tion and severity of disorders. People with multimorbidity have poorer
functional status, quality of life and health outcomes, and are higher
users of ambulatory and inpatient care than are those without
multimorbidity.*??° People with multimorbidity have more difficulties
with fragmentation of care and medical error because much specialist

care is focused on treatment of 1 disease.?!

2.3 | Ageing and functionality

In its report on Ageing 2015, the World Health Organisation outlines
the concept of functional capacity closely related to health-related
quality of life.! Thus, maintaining function has become the supreme
aim in the care of the older person. To reach the aim of maintaining
functional capacity, the best strategy is to prevent disability. Once dis-
ability is established, it is very unlikely that full autonomy will be
recovered. In this effort, frailty has gained increasing attention in rou-
tine clinical care in older people.

Frailty is usually the result of the interaction of multiple changes
in several systems, resulting in a global process.?? This multifactorial
aetiology also explains the varying clinical presentation of people
showing up functional decline. Despite varying clinical presentation
of frailty, there is an inevitable evidence for the clinical usefulness
of this concept. Frailty has been shown to be a predictive factor of
undesirable outcomes independent of chronic diseases in populations
of older adults. This predictive value has been confirmed irrespective
of the assessment instruments used to diagnose frailty, the target
populations and the settings tested. The increased risk of negative
health-related events includes falls, hospitalisations, incident disabil-
ity, institutionalisation, and mortality.23 Frailty, however, when
treated in a comprehensive care approach and when detected at an
early stage of trajectory, may be reversible. Data from the Survey

of Health, Aging and Retirement in Europe (SHARE) demonstrate

trajectories for frailty in a large European real-life, observational
cohort: 31.7% of robust participants became pre- frail and 2.6%
became frail, while 32.4% of pre-frail participants recovered to a
robust condition after 2 years of follow-up. The percentage of frail
participants returning to a robust state restored at the end of the fol-
low-up in SHARE was only 7.0%.2% Functionality furthermore seems
to be related to co- and multimorbidity. In a publication of the Joint
Action on Frailty Prevention the group could demonstrate correla-
tions between multimorbidity and frailty. However, according to this
metanalysis, a group of older people presents with frailty also inde-
pendent of multimorbidity. Authors state that “the causal association
between the 2 conditions still remains unclear according to the cur-
rent scientific evidence”?®> However, the clinical concept of co-occur-
ring multimorbidity and frailty remains unattached. In this context,
frailty and polypharmacy are also co-occurring and common entities
in geriatric patients, although little is known about the impact they
may have on each other.?% In a recent systematic review in the British
Journal of Clinical Pharmacology,?” 18 cross-sectional analyses were
finally assessed and 16 of those studies demonstrated a significant
association between frailty and polypharmacy. Several studies show
that the mean drug consumption by frail patients is higher than that
of robust patients. However, data for hospitalised patients remain
inconsistent.?” The association between frailty and polypharmacy
seems so evident from clinical point of view, that even some scales
to measure frailty, including the Edmonton Frail Scale, the Groningen
Frailty Indicator or some versions of Frailty Index include the con-

sumption of drugs.?”

24 | Ageing and geriatric syndromes

The term geriatric syndromes is used to describe clinical phenomena in
older patients that do not address classical disease pattern. While het-
erogeneous from the clinical presentation, geriatric syndromes share
many common features. Geriatric syndromes are prevalent in older
adults, especially in frail older people. Impacting health-related quality
of life, they also promote and cause decline of functional capacity and
disability. Among the most prevalent geriatric syndromes are recurrent
falls, syncopes, frailty, dementia, delirium and incontinence. Despite
the high prevalence in the older population and the high impact for
health care systems, the underlying concept for geriatric syndromes
is still under debate. Multiple underlying factors and organ systems
contribute to the development of geriatric syndromes.?® Geriatric syn-
dromes may also result in the development of more risk factors and
more geriatric syndromes thereby further reducing intrinsic functional
capacity. These pathways lead to the final outcomes of disability,
dependence and death.

This conceptual model provides a unifying framework for compre-
hensive management strategies for older, vulnerable patients.?? Geri-
atric  syndromes, multimorbidity and disability are closely
interrelated.3° Data from China provide evidence that these entities
often overlap, increasingly with advancing age.®! It could also be dem-
onstrated that geriatric syndromes, especially when co-occurring with

male sex, institutional care and underweight or depressive symptoms
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predispose patients for unfavourable outcome and increased risk of
mortality.>? To facilitate a tailored and person-centred medical care,
also geriatric syndromes should be also considered as clinical outcome
parameters, reflecting factors of successful treatment and clinical care.
Remodelling healthcare services in order to privilege and facilitate
integrated and multidisciplinary models of care seems mandatory in

this context.*°

3 | CHALLENGES OF DIAGNOSIS,
TREATMENT AND MANAGEMENT OF OLD
AND MULTIMORBID PATIENTS

3.1 | Atypical presentation in acute diseases and
overlap with geriatric syndromes

Vital adults have sufficient reserve in the functioning of organs and
systems. The body can easily deal with minor stress. A single disease
presentation will be classical with no involvement of other organs in
those people. In frail older people, the intrinsic capacity to react to
minor stress is reduced. Minor stressors overcome trigger points and
acute detoriation of connected organ structures occurs. The result is
an acute geriatric syndrome, with acute loss of functional capacity.
People then present with reduced functional performance, reduced
mobility or cognition as leading symptoms.>® In frail older patients,
atypical disease presentations such as a sudden mobility problem or
behavioural changes are often the only signal that a new disease epi-
sode of different organ origin occurred. Classical signals of disease
may be lacking completely. Atypical disease presentations are much
more prevalent in older patients, although they may also occur in
younger individuals. Atypical presentation implies that these symptoms
involve organs that at first sight do not seem to be involved in the
pathophysiology of the symptoms. Atypical disease presentation is
often connected clinically to acute and chronic geriatric syndromes.
Loss of stability, involuntary loss of urine, loss of or variable attention,
loss of consciousness or behavioural changes often precede syn-
dromes such as falls, incontinence, delirium, syncope or functional
decline.*

3.2 | Diagnostic challenges in older patients with
complex care needs

According to the described ageing process and multimorbidity patterns
older patients desire an individualised care and management approach.
Patients often present with complex histories. Careful history taking in
the context of functional decline is the first step to tailor a diagnostic
approach for a new complaint or a symptom actually leading to care
consultation.

Religious beliefs, cultural values, level of education and socio-eco-
nomic situation influence people's ability and openness to be actively
involved in a diagnostic and therapeutic process. Geriatric patients
often present with factors that add to the complexity of clinical deci-

sion-making during history: cognitive impairment may influence
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capacity of judgement of actual situations and options offered to peo-
ple. Impaired hearing and vision offer the chance of misinterpretation
and misunderstanding. Well-being is highly important, but the individ-
ual perception of what well-being means to a person varies in older
patients. Thoroughly discussing individual goals moves the decision-
making process away from the focus on disease and technological pos-
sibilities. Therefore, the frame for further diagnostic procedures is
specified in a tailored approach already at an early phase of
consultation.®®

Goal setting in complex care patients orients at personal patient-
oriented preferences and is highly attuned with individual functional
capacity at the time of consultation. The management of geriatric
patients should, in any care setting, include evaluation of some
domains of functional capacity. Comprehensive geriatric assessment
(CGA) has been proven effective in deterring functional capacity of
geriatric patients for complex care planning. The CGA is a multidimen-
sional and interdisciplinary diagnostic process adapted for identifying
the medical, psychological and functional capabilities of frail older
patients with the purpose to develop a coordinated and integrated
plan for treatment and follow up. A main attribute of the CGA is its
multidisciplinary approach that enables geriatric care corresponding
with the patients' individuality, complexity and priorities.®® Literature
provides evidence that CGA improves diagnostic accuracy for com-
prehensive care planning, prevents the development of geriatric syn-
dromes, ameliorates discharge trajectories, and increases the chance
to living at home after hospitalisation. Furthermore, CGA-based pre-
dictive tools give information on prognosis and life expectancy of
the older subject in various care settings.>”*® There is especially
strong evidence for the efficacy of implementation of CGA in hospital
care of geriatric patients. Tailoring diagnostic and therapeutic care
pathways in an interprofessional approach using CGA may reduce
in-hospital mortality by up to 39%. The chance for discharge back
to home-care setting is raised by 25% and reduces re-admission rates
by 12% when implementing CGA in the daily care process. Cognitive
capacity preservation has also been shown to be affected favourably
when implementing complex care management based upon CGA.3’
In this context, it could be shown that, within the interprofessional
health care teams, pharmacists are making a positive impact on vari-
ous health outcomes among diverse patient populations, including
older adults.®’

3.3 | Key considerations in planning drug
interventions

Given the aspect of functional capacity in the diagnostic care pathway,
another important issue to consider in daily clinical practice is organ
specific capacity. Pharmacokinetics is highly influenced by biological
age. Reduced hepatic metabolism, especially through CYP450, in older
age is well documented.***! Renal and hepatic excretion of sub-
stances is a key issue to consider in drug prescription in older patients.
However, estimation of organ function by routine laboratory tests may
cause substantial bias. Estimation of kidney function needs thorough

evaluation. Due to sarcopenia and currently missing validation studies
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for glomerular filtration rate (GFR) in older patients with changing
anthropometry, creatinine-based GFR measurements may systemati-
cally misinterpret GFR. Current evidence suggests that other filtration
markers that are not affected by muscle loss (i.e. cystatin C, B-trace
protein or B2 microglobulin) may better predict negative outcomes

t*2 in older adults. Recommendations

and facilitate drug managemen
have been published by the European Geriatric Medicine Society and
European Renal Association/European Dialysis and Transplantation
Association for the management of older patients with chronic kidney
disease stage 3b and above.*® This aspect of diagnostics and care is
important as it was demonstrated that chronic kidney disease
increases the risk of adverse drug reactions. When renal function
declines many drugs or their active metabolites that depend on renal
excretion may accumulate.** Seen from this point, the challenge to
determine actual renal capacity to tailor pharmaceutical interventions
is crucial, although challenging.

A third issue to consider in the management of older patients is
distribution of substances due to changed anthropometry. It has been
shown that decreased body water increases serum concentration of
water-soluble drugs. In contrast, increased body fat (which happens
to accumulate due to the ageing process and also in alliance with
chronic diseases such as diabetes mellitus and others) prolongs half-
life of fat-soluble drugs.*® This evidence-based knowledge implies
the need to assess status of hydration and also individual anthropom-
etry of older complex care patients on a regular basis together with
laboratory measures of liver, kidney, and fluid and electrolyte
balance.

Finally, it seems essential to check pre-existing medication records.
This process includes obtaining and verifying a complete and accurate
list of all current medications taken by a patient. A complete check-up
includes names, dosages, frequency and route of application.*® This
evaluation is also the first step for a clinical medication review. Each
medication record should be aligned with a given indication and his-
tory taking should include questions addressing possible symptoms
pointing towards drug-drug or drug-disease interactions or even

adverse drug reactions.*”

4 | WAYS TO OPTIMISE MEDICATION
PRESCRIBING AND DESPRESCRIBING IN
DAILY PRACTICE

When prescribing drugs in older patients with complex care needs,
there are several points to consider.

A careful check of current medication should detect possible
adverse drug reactions causal for symptoms or patient's complaints.
This first step is essential to avoid starting a prescribing cascade, adding
a new drug due to misinterpretation of a new clinical condition or
symptom not detecting adverse drug reactions as cause of a complaint.
The prescribing cascade places the patient at risk for developing new
adverse events related to this potentially unnecessary medication.*®

Whenever adding new drugs into medication regimens of older

patients with complex care needs the first attempt in clinical care is

not to harm. Benefit-risk estimation in terms of drug-drug and
drug-disease interactions, tolerability and formulation, dosage regi-
mens according to anthropometry, and organ capacity are vital. Special
attention should be drawn to keep medication records updated
according to guidelines such as the ones from the National Institute
for Health and Care Excellence or Scottish Intercollegiate Guidelines
Network. This management has to be reflected with multimorbidity
and frailty patterns as well as changing individual therapeutic goal set-
ting as discussed before.

In this context also deprescribing is in the focus of health carers
and medical doctors. Initiatives like the EU funded projects SENA-
TOR (Development and clinical trials of a new Software ENgine for
the Assessment & optimisation of drug and non-drug Therapy in
Older peRsons) and EPHOR (Expertisecentre PHarmacotherapy in
Old peRsons) have developed and validated tools to manage appro-
priate and person-centred deprescribing in older patients with
polypharmacy.**>°

For patient safety, the use of electronic recording systems, where
available, is recommended. Finally, relatives should also be trained
and informed about medication regimens, to reassure adherence and
compliance for patients whenever needed.>*

In any medical treatment, the drug regimens recommended shall be
evidence-based. For geriatric patients presenting with multimorbidity,
geriatric syndromes and varying functional capacities, evidence is not
always easy to achieve in daily clinical practice. Complexity is the core
clinical challenge when dealing with geriatric patients. As may be seen
from Figure 1, their clinical problems interact dynamically in a system
of ageing organ, environmental factors, diseases, drugs and other con-
tributing factors.

1This complexity and missing linearity between cause and disease
presentation is the main reason why complex patients have often been
excluded from randomised, controlled clinical trails and traditional sci-
entific research with mortality or secondary morbidity as major end-

points of the trial.

4.1 | Current evidence for complex care
management

For many years, evidence-based medicine has worked with the para-
digm that evidence from high-quality randomised controlled trials
would make clinical care more scientific and empirically grounded
and thereby safer. Geriatric patients presenting with multimorbidity
have often not been included in trials. Therefore, an evidence-based
medicine approach strictly based on scientific literature is not useful
for the growing number of older patients with complex care needs.
As a consequence, guidelines therefore often lack recommendations
for patients with multimorbidity or frailty.

When looking for the evidence we should, however, not forget to
look beyond survival as the relevant outcome. Older people prefer
more often psycho-social well-being over morbidity and mortality,
especially when they are frail and have a limited life expectancy. In this
respect, it is very helpful that the National Institute of Clinical Excel-

lence in the UK issued a guideline on multimorbidity, which state that
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Exemplary composition of complex geriatric patients and approaches in clinical practice:

CGA: Comprehensive Geriatric Assessment
EBM: Evidence-Based Medicine
CER: Comparative Effectiveness Research

FIGURE1 Complexity of care of multimorbid older patients. The inter-relationship between intrinsic and extrinsic factors determining the quality

of care for patients with complex care needs

disease-oriented guidelines cannot directly be applied in case of older
patients with frailty or repeated falls, polypharmacy, serious functional
or cognitive dependency and frequent unplanned use of health care
services, also because the relevant outcomes mostly are not taken into
account.>?

When, having checked evidence for treatment of a certain situa-
tion, the evidence has to be translated to the individual patient's situ-
ation. Adapting medications to the benefit of an individualised
therapeutic goal and professional experience, avoiding adverse drug
effects and complications from interventions is key for high quality
patient care management of older patients. Including patient's prefer-
ences of the possible outcomes of an intervention and critical reflec-
tion of uncertainty of outcomes due to the complex and varying
characteristics of older patients helps to prevent failures in clinical
geriatric care. If interprofessional and patient-guided decision-making
is carried out well, the overall quality of geriatric care is acceptable.

A key element of proven efficacy is the implementation of CGA
and interprofessional management of those patients with complex

care needs.

5 | ADDRESSING THE GAPS IN MEDICINES
DEVELOPMENT FOR IMPROVED
PRESCRIBING AND BETTER THERAPEUTIC
OUTCOMES

Evidence of efficacy and safety of new drug products is based primar-
ily on results of 1 or more randomised, placebo-controlled clinical tri-
als.>® To account for the increasing number of older adults and their
special pharmacotherapeutic needs, the International Conference on
Harmonization has recommended the inclusion of a meaningful num-

ber of geriatric patients (age 65 years and older) in phase 3 or phase

2/3 studies. The International Conference on Harmonization further
recommends trials exclusively dedicated to geriatric patients in order
to appropriately account for co- and multimorbidities and investigate
the influence of polymedication in those patients. The methodological
option to address this issue is comparative effectiveness research
(CER), which has been defined as “the conduct and synthesis of
research comparing the benefits and harms of different interventions
and strategies.” The aim is to mimic real-world settings and to learn
how to prevent, diagnose, treat and monitor health conditions.>*
CER includes a variety of research methodologies such as systematic
reviews of existing evidence and meta-analyses (statistical pooling or
other syntheses of the results of multiple studies), experimental stud-
ies, such as randomised controlled trials and pragmatic clinical trials
that randomly assign interventions, but also include nonexperimental
studies, such as retrospective and prospective observational studies
that do not assign interventions but leave the choice of treatments
up to patients and their health care providers. Observational studies
are best used to evaluate the real-world applicability of evidence that
has been derived through randomised trials for defined, clustered
cohorts. Observational CER includes patients and conditions that are
not typically included or studied in randomised controlled trials. It aims
at better understanding current treatment practices and how patients
are assessed and to provide information that can be derived only
through larger studies or long-term follow-up for patient groups with
similar patterns of multimorbidity and/or functionality.>® Large-scale
databases can build the source to gather this knowledge and are there-
fore best fit to address the need to better understand risks and bene-
fits of interventions applied in complex care of geriatric patients. CER
in geriatric patients can help to build evidence for future integrated
and personalised care pathways. CER has the potential to accelerate
the movement towards an outcome-driven, evidence-based clinical

decision-making and quality assessment in daily routine also for
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geriatric patients.>® This evidence can then be translated into political

action and healthcare planning.
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