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Frailty is an age-linked concept that 
defines a state of vulnerability char-

acterized by the inability to adequately 
respond to stressors. Although prima-
rily associated with the field of geriat-
rics, frailty has now been extended to 
multiple medical disciplines.1 In recent 
years, the paradigm of frailty in the eld-
erly has expanded in both research and 
clinical practice. Oncologists, surgeons, 
and cardiologists, among other profes-
sionals, have begun measuring frailty 
in their elderly patients; practitioners 
have recognized the potential for frailty 
as a predictor for adverse events and 
health outcomes and thus who will 
benefit most from an intervention.2–6 
Frailty has better predictive value for 
different adverse health outcomes than 
does chronological age, and the inte-
gration of this concept avoids ageism 
bias by allowing objective stratification 
according to needs and risks instead of 
exclusively by age.7,8 A frailty prevalence 
of around 11% has been estimated in 

people older than 65  years.9 Despite 
frailty conditions not being prevalent 
in community-dwelling elderly people, 
they are gaining importance at a public 
health level, attracting interest of 
policy makers, healthcare systems, and  
institutions such as the World Health 
Organization. This is because frailty 
is considered a potentially detectable 
and reversible step prior to disability 
and serves as a target for preventive  
interventions that contribute to  
successful aging in populations.10

Some clinical practice guidelines 
are beginning to incorporate specific re-
commendations for frail older patients.11 
The European Medicines Agency has re-
commended baseline characterization 
of frailty in patients older than 65  years 
who participate in clinical trials or other 
clinical investigations and the incor-
poration of this variable into subgroup 
analysis.12 The International Conference 
on Frailty and Sarcopenia Research Task 
Force has analyzed the pharmacological 
approaches for the treatment of frailty 
and how the design of clinical trials to 
treat this condition could be improved 
(Table 1).13–15

Pharmacists must know well the 
concept of frailty and its implications, 
not only to communicate with other 
professionals but also because of the in-
teraction between frailty and pharmaco-
logical treatment. In this commentary, 
we aim to review the concept of frailty, 
with a focus on the most relevant aspects 
for the profession of pharmacy.

History and concept

The increase in life expectancy over 
the last century has supported an ac-
celerated aging of the population. This 
demographic transition has been ac-
companied by an epidemiological tran-
sition, with a modification of disease 
patterns towards chronic pathologies, 
and also initiates a clinical transition, 
which places the focus on functional 
capacity instead of on the disease.16,17 
Disability is the primary way in which 

health problems manifest in the elderly 
and what limits patients’ well-being.18 
Therefore, the new challenge for health 
systems is to prolong disability-free 
survival and provide assistance to a 
growing number of dependent per-
sons. Within this context, the concept 
of frailty emerged, as it was observed 
that there were people who were more 
predisposed to lose functional capacity 
when presenting an eventual health 
problem.19 The term began to be used 
more frequently in the late 1990s, when 
Campbell and Buchner20 defined it as 
“a condition or syndrome which results 
from a multisystem reduction in reserve 
capacity to the extent that a number of 
physiological systems are close to, or 
past, the threshold of symptomatic clin-
ical failure, and that is associated to an 
increased risk of disability and death 
from minor external stresses.” Since 
then, different definitions and measure-
ment tools have been proposed, but 2 
approaches or models stand out.

The frailty phenotype proposed 
by Fried and colleagues14 in 2001, re-
sulting from a prospective study, the 
Cardiovascular Health Study,21 under-
stands frailty as a clinical syndrome that 
is expressed in the following 5 domains: 
nutritional status, energy, physical 
 activity, mobility, and strength.

There is also the cumulative  deficit 
model proposed by Rockwood and 
Mitnitski15 in 2007, from the Canadian 
Study of Health and Aging.22 This model 
understands frailty as the cumulative ef-
fect of individual deficits expressed as 
signs, symptoms, abnormal laboratory 
values, disease states, and disabilities, 
such that a greater number of deficits 
corresponds to a greater degree of frailty. 
From this approach, frailty is a contin-
uous variable which does not end with 
disability or dependence but increases 
progressively until death.

Both models have been shown to 
have predictive value for different ad-
verse health outcomes and often overlap 
in their identification of frailty, but they 
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cannot be considered equivalent, and 
it has been proposed that they could be 
useful in different circumstances.23–25 
There is no consensus on which is the 
best model or which can be more useful 
for the pharmacist. It has been sug-
gested that the combined or sequential 
use of the 2 instruments is advisable be-
cause they provide distinct and comple-
mentary clinical information about the 
risk profile of an older person.

An attempt has been made to reach 
an operational definition of frailty 
through expert consensus. In 2013, a 
project led by Rodríguez-Mañas26 de-
fined frailty as a clinical syndrome char-
acterized by decreased reserve and 
diminished resistance to stressors that 
increase vulnerability. In the same year, 
Morley et al.27 defined frailty as “a med-
ical syndrome with multiple causes and 
contributors that is characterized by 
diminished strength, endurance, and 
reduced physiologic function that in-
creases an individual’s vulnerability 
for developing increased dependency 
and/or death.” Despite these attempts 
at a definition, different conceptual 

views remain, and there are difficul-
ties in obtaining a single definition that 
 satisfies all the experts. There seems to be 
 consensus, however, that frailty is a state 
of multidimensional and  multifactorial 
vulnerability, that is dynamic and 
 potentially reversible, that is associated 
with functional capacity, and that can 
predict adverse health outcomes.28

Detection and diagnosis

Many tools have been proposed to 
detect or measure frailty.29 Fried et al.’s14 
phenotype translates into 5 criteria, as 
follows: involuntary weight loss, ex-
haustion, low energy expenditure, slow 
gait speed, and weak strength (Table 2).  
Patients are considered prefrail when 
they meet 1 or 2 conditions and frail 

Table 2. Criteria for Defining Frailty According to Fried et al.’s14 
Phenotypea

Frailty indicator Measure

Weight loss Self-reported weight loss of more than 10 pounds (4.5 kg) 
or recorded weight loss of ≥5% per yr

Self-reported 
 exhaustion

Self-reported exhaustion on U.S. Center for  
Epidemiological Studies depression scale (3–4 days  
per wk or most of the time)

Low energy expenditure Energy expenditure <383 kcal/wk (men) or  
<270 kcal/wk (women)

Slow gait speed Standardized cutoff times to walk 15 ft  
(4.57 m), stratified by sex and height

Weak grip strength Grip strength, stratified by sex and body mass index

aAdapted, with permission, from Clegg et al.1 Copyright 2013, Elsevier.

Table 1. Selected Recommendations Regarding Frailtya

Recommendations by Source

Recommendation  
Topic EMA12 ICFSR Task Force13

Measurements Short Physical Performance 
Battery (preferred) 

Gait speed (alternative) 
Other validated scales in addi-

tion for specific populations

Fried et al.14 criteria are the most widely used to define frailty and to 
classify individuals as frail or prefrail, but it may be necessary to define 
different stages of frailty itself (e.g., mild, moderate, and severe). In 
addition, the criteria focus only on physical frailty, yet there are also 
social, cognitive, or psychological forms of frailty. 

Rockwood and Mitnitski15 approach captures additional elements to 
 define frailty but may be somewhat onerous for clinicians and patients 
to administer.

Actions Proposed scales to be used in 
clinical trials to assess base-
line physical frailty. 

These instruments are in-
tended for use in pre- and 
postauthorization studies 
across all therapeutic areas 
to support the inclusion of a 
representative population in 
the clinical trial development 
program as required by the 
epidemiology of the disease.

A regulatory pathway for frailty interventions would require a better 
 understanding of the biological pathways that contribute to frailty  
and a clearer definition of frailty as an outcome. 

Lacking a consensus definition, it may be more productive to develop 
adjuvant treatments rather than target frailty itself. 

In the context of clinical trials, biomarkers can provide mechanistic 
 insight or serve as intermediate or surrogate endpoints. 

Frailty may be too heterogeneous to be used as an intervention target, 
and functional measures, such as gait speed, chair rise, and stair climb 
performance, could be more reasonable outcomes to target. 

Given the heterogeneity of individuals with frailty, it would be helpful to 
define subgroups that can be tested with different interventions to see 
how they respond.

aEMA = European Medicines Agency, ICFSR = International Conference on Frailty and Sarcopenia Research.
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when they meet 3 or more. The cumu-
lative deficit model is  demonstrated in 
the frailty index (FI), which assesses the 
total number of deficits as a proportion 
of the total number of items evaluated. 
An FI score of 0 represents full health, 
a score of >0.3 usually indicates frailty, 
and a score of 1 represents a theoretical 
“complete” frailty. Empirically, how-
ever, >99% of people have FI scores of 
<0.7, which is a clear marker of mortality 
risk. The deficit model also uses the 
Clinical Frailty Scale, which classifies 
individuals into 7 groups based on the 
frailty index.22 For example, according 
to Fried et  al. criteria, a 75-year-old 
woman presenting with an uninten-
tional weight loss of >5% during the past 
year, who most days feels that every-
thing she does is an effort or is limited 
for vigorous activities, and who walks 
15 feet in more than 7 seconds is frail. 
According the Clinical Frailty Scale, 
this woman could be mildly frail if she 
is independent for basic activities of 
daily living but has limited dependence 
on others for instrumental activities of 
daily living. From these 2 models, var-
ious modifications have been proposed 
to develop numerous frailty scales, with 
some designed by pharmacists.30 Some 
of the most well-known tools, in addi-
tion to those already indicated, are the 
Groningen Frailty Indicator,31 the Tilburg 
Frailty Indicator,32 the Edmonton Frail 
Scale,33 different frailty indexes, and 
physical capacity tests, such as the Short 
Physical Performance Battery (SPPB).34

Mechanism and 
pathophysiology

Frailty is a syndrome in which 
 multiple interrelated physiological 
 systems are  involved. The decrease in 
physiological reserves is accelerated 
and the homeostatic processes begin 
to fail. The  mechanisms involved in 
its  development are  complex and are 
 determined by genetic,  environmental, 
and epigenetic factors that  produce 
cumulative damage at the cellular 
and molecular levels (Figure 1).1  
The nervous, endocrine, and immune 
systems, as well as skeletal muscle, are 
the systems that have been best studied 

in the development of frailty.35,36 One ex-
ample of this implication is sarcopenia, 
which is considered 1 of the main causes 
of frailty.37 Some studies are currently 
being carried out to identify biomarkers 
for sarcopenia and frailty that can be ap-
plied at the clinical and research levels.38 
Malnutrition is another condition that 
is considered an important risk factor in 
the development of frailty.39,40

Recent studies have found that dif-
ferent chronic diseases, such as diabetes 
mellitus, chronic obstructive pulmonary 
disease, and atrial fibrillation, may play a 

role in the onset of frailty.41–43 According 
to a recent review, frailty is also asso-
ciated with the presence of multiple 
chronic diseases or multimorbidity.44

Frailty and medications

The relationship between frailty 
and drugs is highly complex due to the 
physiological, cellular, and molecular 
processes involved in the presentation 
of frailty and in the activity of drugs.45 
It seems plausible that the physiolog-
ical changes that occur in frailty have 
an impact on drug pharmacokinetics 

Figure 1. The pathophysiology of frailty. Reproduced, with permission, from 
Clegg et al.1 Copyright 2013, Elsevier.
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and pharmacodynamics. Corsonello 
et al.46 found in a systematic review that 
glomerular filtration rate is associated 
with the degree of frailty. Aging has tra-
ditionally been associated with changes 
in drug pharmacokinetics, but this asso-
ciation seems to be stronger with frailty, 
especially for the processes of metabo-
lism and excretion.47–51 Older people also 
appear to be more sensitive to certain 
medications, but evidence of the role of 
frailty in pharmacodynamics or drug ef-
fectiveness is still underdeveloped.52–54 
Examples of altered pharmacodynamics 
include an increase in sedation pro-
duced by some drugs in frail patients and 
a greater susceptibility to drugs that in-
crease the risk of falls.55,56 There are also 
plausible mechanisms by which the use 
of medications can contribute to frailty. 
A  relationship has been found between 
the number of medications taken and 
weight loss, impaired balance, poor nu-
tritional status, and functional impair-
ment, all of which are clinical features of 
frailty.57 This points to polypharmacy as 
a possible mechanism that contributes 
to frailty.

Studies collected in recent systematic 
reviews have shown a clear association 
between frailty and polypharmacy in 
older adults.58,59 The direction of this as-
sociation is not clear, but it is suggested 
that it could be bidirectional, where 
polypharmacy could increase the risk 
of frailty, and frailty would increase the 
likelihood of receiving multiple drugs. 
Several frailty detection or measurement 
tools include an entry for polypharmacy, 
including the Edmonton Frail Scale, the 
Groningen Frailty Indicator,31 and other 
frailty indexes.33 It has been suggested 
that a reduction in polypharmacy could 
be a strategy to prevent and manage 
frailty, although there are no studies that 
have confirmed that reducing polyphar-
macy can delay or revert frailty.27

Other factors usually associated with 
polypharmacy could play a role in the 
development of frailty. It has been found 
that the use of drugs with anticholine-
rgic properties is more frequent in frail 
patients, and that the risk of developing 
frailty increases proportionally to the an-
ticholinergic load.60–63 It has been argued 

that the possible explanation is the con-
tribution of the anticholinergic load to 
the functional impairment that has been 
observed in different studies, this being 1 
of the main features of frailty.60

The use of potentially inappropriate 
medications (PIMs) in elderly patients in 
relation to frailty has also been studied. 
Cullinan et  al.64 aimed to determine 
whether a positive relationship exists 
between patients’ frailty status, the ap-
propriateness of their medications, and 
their propensity to develop adverse drug 
reactions (ADRs); the predictive value of 
such a relationship was compared with 
that of polypharmacy. A  frailty index 
was applied to a patient database, and 
a significant correlation between the 
frailty index and the number of STOPP 
(Screening Tool of Older Persons’ po-
tentially inappropriate Prescriptions) 
criteria was found. Patients above a 
frailty index score threshold were more 
likely to experience a STOPP criterion 
and to develop an ADR, while patients 
taking more than 6 medications were 
more likely to experience a STOPP cri-
terion but not to experience an ADR. 
Muhlack et  al.65 in a longitudinal study 
including community-dwelling adults at 
least  60  years old showed that patients 
with frailty had increased odds of both 
taking a PIM and getting PIM prescrip-
tions in the future, according to Beers 
Criteria for Potentially Inappropriate 
Medication Use in Older Adults. 
Maclagan et al.66 performed a retrospec-
tive cohort study including older adults 
with cognitive impairment or dementia 
living in nursing homes. At admission 
to the nursing home, more frail pa-
tients were prescribed a PIM, according 
to Beers Criteria, than were those who 
were not frail, and frail patients were 
more likely to be taking newly prescribed 
benzodiazepines, antipsychotics, and 
anticholinergics. Martinot et  al.67 found 
in a prospective study in a large sample 
of community-dwelling older adults that 
the presence of PIMs according to the 
Laroche List (a French consensus panel 
list) increased the risk of becoming frail 
in a 3-year follow-up period. Two dif-
ferent studies have shown in older out-
patients with cardiovascular disease 

and those living in nursing homes that 
frail patients could also be more ex-
posed to underprescribing, according 
to the Screening Tool to Alert doctors to 
the Right Treatment criteria.68,69 It has 
also been shown that frail patients pre-
sent with more drug–drug interactions, 
perhaps in relation to the increase in 
polypharmacy.56,70 This increase in 
poly pharmacy, drug interactions, inap-
propriate prescriptions, and modifica-
tions to drug pharmacokinetics might 
explain why frail patients have more 
adverse drug events than do nonfrail 
patients.71 This idea is closely associ-
ated with the concept of frailty as vul-
nerability, and shows how frailty can be 
applied to the use of medications most 
evidently. Sultana et  al.72 also empha-
size that frailty could be important at a 
pharmacoepidemiological level as an ef-
fect modifier in the association between 
drug exposures and ADRs.

Several studies have found that frailty 
can affect the consumption of certain 
drugs, possibly due to associated con-
ditions, the perception of risk, or a poor 
prognosis. For example, frailty has been 
associated with a higher prevalence of 
atrial fibrillation43; however, a recent 
meta-analysis showed that older patients 
with frailty at hospital admission are less 
likely to receive anticoagulants than are 
those without frailty.73 This suggests that, 
in some cases, physicians’ judgment of 
frailty may deter the prescription of anti-
coagulants, although this association 
has not been found at hospital discharge 
or in community-dwelling older adults.73 
Several authors also found an increased 
use of hypnotics and analgesics in frail 
patients than in nonfrail patients and a 
lower consumption of other drugs, such 
as multivitamins.74–76

Management and treatment

Because frailty is a multifactorial and 
heterogeneous condition, its manage-
ment should also involve multidimen-
sional interventions. Ongoing clinical 
trials are attempting to provide evidence 
on the benefits of this type of strategy, 
combining physical activity, nutritional 
counseling or dietary interventions, and 
information or educational programs.77–80 
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The main approaches to care have been 
directed towards controlling the causes 
and improving the systems that are most 
affected by frailty, such as chronic dis-
eases, sarcopenia, and neuroendocrine 
disorders.45 Exercise is 1 of the interven-
tions that has shown the greatest ben-
efit in preventing and treating frailty 
due to its effects on the brain, endo-
crine system, immune system, and skel-
etal muscle.1,81,82 Many approaches have 
been suggested, but the most frequently 
used is the multicomponent program, 
combining endurance, flexibility, bal-
ance, and resistance training, performed 
with low to moderate intensity, in 30- to 
45-minute sessions, 3 times a week.83 
Evidence-based materials are available 
for healthcare professionals and patients 
on individualized multicomponent ex-
ercise programs for older adults.84 Given 
the relationship between malnutrition 
and frailty, interventions focused on 
nutrition have also been proposed and 
could have an important role.85 Different 
pharmacological agents have been in-
vestigated to treat frailty. Vitamin D has 
been 1 of the most studied drugs due to 
its role in sarcopenia and the regulation 
of different systems, and it is 1 of the most 
accepted interventions, especially when 
there is a deficiency.86 Prospective studies 
consistently report that low vitamin D 
status is associated with an increased 
risk of becoming frail.87 However, large 
clinical trials are lacking to provide solid 
evidence of the clinical benefit of vitamin 
D supplementation. Some scientific so-
cieties have proposed a minimal serum 
25-hydroxyvitamin D concentration of 
75  nmol/L for frail elderly patients, re-
quiring doses between 800 and 2,000 in-
ternational units ( IU)/day.86 Studies have 
also been conducted with selective an-
drogen receptor modulators, dehydroep-
iandrosterone, and testosterone, showing 
benefits in muscle mass and functional 
capacity; these studies demonstrate that 
adverse effects, such as prostate prob-
lems, edema, polycythemia, and gyne-
comastia, do not outweigh the potential 
benefits.45,88 It has been suggested that 
angiotensin-converting enzyme inhibi-
tors (ACEIs) may have a protective role in 
frailty due to the pleiotropic effects (e.g., 

improving muscular function) that some 
authors attribute to them.89–92 A  recent 
cohort study concluded that the use of 
ACEIs was associated with a lower risk of 
incident frailty in a large cohort of North 
American individuals,93 although the 
possible benefit has not been confirmed 
by randomized controlled trials, and 
more robust data are needed to confirm 
the utility of ACEI in the prevention of 
frailty. Other agents have been proposed 
as possible treatments for frailty, such as 
hormonal treatments (e.g., growth hor-
mone), but there is no evidence of their 
effectiveness. Finally, given the possible 
contribution of drugs to the establish-
ment and development of frailty, peri-
odic review of medication is one of the 
most accepted strategies for the manage-
ment of frailty.

Importance for pharmacists

As part of the health teams, the 
pharmacist cannot be left behind in the 
knowledge and practice of the concep-
tual foundations of frailty. Although this 
term is not foreign to pharmacists, it is 
too often mistakenly applied to all pa-
tients of very advanced age, those who 
live in nursing homes, those who pre-
sent with multimorbidity, and those who 
are terminally ill. These concepts are not 
equivalent, although they may overlap. 
Understanding frailty as a measurable 
entity and its associated characteris-
tics, such as its potential reversibility or 
relationship to functional decline and 
adverse health outcomes, is essential. 
Frailty, as a risk predictor and prognostic 
measure, can help more precisely de-
fine the risk–benefit balance of drugs in 
each patient, with attention to individual 
needs. A better conceptual foundation of 
frailty will therefore allow pharmacists 
to participate more actively in the pro-
cesses that favor the appropriate use of 
medications. It will also aid in the design 
of therapeutic optimization strategies in 
different settings and levels of care, ran-
ging from epidemiological levels to hos-
pitals and nursing homes.

The interaction between frailty 
and drugs is a recent study field that is 
increa singly attracting interest. A   recent 
systematic review on the relationship 

between frailty and polypharmacy found 
that 80% of included studies were pub-
lished in the last 5 years.58 Given the nov-
elty of knowledge in this subject, there 
is still no evidence on the implications 
that findings on frailty and medications 
may have for pharmacist interventions 
or the profession of pharmacy. As previ-
ously described, frail older patients are 
more prone to receive a greater number 
of medications and potentially inap-
propriate prescriptions, have greater 
susceptibility to sedatives and fall risk–
increasing drugs, and are at higher risk 
of suffering adverse drug events than are 
nonfrail patients. Accordingly, it seems 
reasonable that the use of medications 
should be assessed with special caution 
in frail older adults when they are recog-
nized. Frailty predicts better than poly-
pharmacy future adverse drug events, 
so frailty status could be used to select 
the patients who can benefit most from 
targeted interventions by the pharma-
cist, such as comprehensive medica-
tion reviews, potentially inappropriate 
prescriptions, fall risk–increasing drug 
screening, and the use of anticholinergic 
risk scales. A  pharmacist–geriatrician 
collaborative consultation service for 
frail patients could also be an interesting 
strategy to explore. Studies could be con-
ducted to demonstrate whether frail pa-
tients can benefit more than others from 
these interventions, and whether adverse 
drug events or negative health outcomes 
can be reduced, as suggested by observa-
tional studies. A study by Bonaga et al.94 
showed that polypharmacy was associ-
ated with an increased risk of adverse 
events (disability, hospitalization, emer-
gency department visits, and mortality) 
in prefrail and frail older adults, but not 
in nonfrail individuals, suggesting that 
reducing excessive polypharmacy could 
be especially important in these patients.

Furthermore, since polypharmacy 
may be recognized as a major con-
tributor to the development of frailty, 
deprescribing strategies to reduce poly-
pharmacy in older adults have been sug-
gested as recommended measures for 
both the prevention and management of 
frailty. Further studies assessing depresc-
ribing interventions and including frailty 
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measures as endpoints should be carried 
out to confirm these possible benefits.

Also, at a research level, frailty may 
pose new challenges regarding the inclu-
sion of frail patients in clinical trials, the 
incorporation of frailty as a variable in 
subgroup analysis, and the development 
and research of drugs to treat frailty.

Conclusion

Frailty is a complex concept that is 
gaining research interest and is progres-
sively being incorporated into clinical 
practice in many disciplines. Because 
of this interest and the important rela-
tionship between frailty and medicine 
at many levels, pharmacists must know 
the basic concepts of frailty in the eld-
erly patient. Frailty must be gradually 
integrated into the professional prac-
tice of pharmacists. Challenges to this 
integration include uncertainty about 
various issues, including the different 
approaches and measurement tools for 
frailty, the effects of frailty on drug phar-
macokinetics and pharmacodynamics, 
frailty’s influence on the use and adverse 
effects of drugs, pharmacological pos-
sibilities for treatment and prevention, 
and the possible role of drugs in the de-
velopment of frailty.
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