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Abstract: Research in sarcopenia has grown exponentially over the last 15 years in geriatrics and gerontology, as well as other
specialties, including oncology and hepatology. There is now strong evidence for the role of resistance exercise to prevent declines in
muscle strength and function, especially when combined with nutritional optimization with protein supplementation. However, there
remains a disparity between research evidence and clinical practice. There are multiple factors for this, which relate to the current
diagnostic criteria for sarcopenia, practical and logistical aspects of diagnosis of sarcopenia, clinician knowledge of both diagnosis and
management, and the availability of pathways for interventions. Sarcopenia is currently defined based on the identification of muscle
strength, in combination with muscle size or quality, below cut-off thresholds at a single timepoint. This defines sarcopenia as a binary
process of either present or not present, thus early diagnosis can be challenging. In this article, we summarize current obstacles to early
diagnosis and management of sarcopenia in clinical practice, and make recommendations to how these might be overcome. This
includes our recommendation of incorporation of handgrip strength measurement into standard care, to enable dynamic assessment and
identification of early declines in handgrip strength, so that interventions can be implemented to prevent disability.
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Introduction

Sarcopenia has gained increasing recognition among researchers and clinicians, as it has been shown to be associated with
increased likelihood of adverse outcomes including falls,' fractures,” physical disability,” and mortality." Multiple operational
working groups including the European Working Group on Sarcopenia in Older People [EWGSOP (2010)],* revised EWGSOP2
(2019),” Asian Working Group for Sarcopenia (AWGS),® International Working Group on Sarcopenia (IWGS),” and Foundation
for the National Institute of Health (FNIH),® have proposed sarcopenia definitions. The prevalence of sarcopenia ranges between
10% and 27% dependent on definition used.” In 2010, The European Working Group on Sarcopenia in Older People (EWGSOP)
produced a landmark paper that classifies sarcopenia as a geriatric syndrome characterized by loss of muscle mass and function.*
Ten years following this, with advances in clinical research, EWGSOP revised its original definition in 2019 (EWGSOP2).
EWGSOP2 focuses more on low muscle strength as the main criterion for sarcopenia, and the diagnosis is confirmed by low
muscle quality or quantity, with poor physical performance as an indicator for severe sarcopenia.” The shift towards focus on
muscle strength was driven by evidence demonstrating that grip strength was a greater predictor of adverse outcomes than muscle
mass.'® The Asian Working Group for Sarcopenia (AWGS) 2019 echoed the general EWGSOP2 definition, with its differences
mainly on the diagnostic cut-off values reflective of the regional population and having two separate algorithms for community
vs hospital settings.® Evidence has shown that progressive resistance exercise training can improve muscle strength and muscle
mass in older adults.'' The “Sarcopenia and Physical Frailty in Older People: Multicomponent Treatment Strategies” (SPRINTT)
randomized controlled trial (RCT) showed positive effects of physical activity and nutrition intervention to prevent mobility
disability and improve physical performance.'? Despite a myriad of clinical research findings and recommendations in place to
manage sarcopenia, it remains challenging to achieve early diagnosis and management of sarcopenia in clinical practice. This
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Figure | Challenges to early diagnosis and management, including inter-relation between diagnosis and management.

article summarizes the multiple obstacles at different stages (Figure 1), and recommendations about how these might be
overcome.

Challenges to Early Diagnosis

Challenges Related to Current Diagnostic Criteria for Sarcopenia

Diagnosis Based on Set Cut-off Values

Muscle strength is now considered the primary determinant of sarcopenia. EWGSOP2 recommends using assessment of
grip strength or chair stand test to identify probable sarcopenia. The sarcopenia diagnosis is confirmed by demonstration
of reduced muscle mass or muscle quality. A wide variety of tools have been proposed for measurement, depending on
local availability.'* Diagnostic cut-off values for both muscle strength and quantity are generally accepted as two
standard deviations below the mean of a young healthy reference population.'* Considering sarcopenia in this way
considers sarcopenia as a binary concept of either present or not present. EWGSOP2 have proposed that additional
reductions in physical performance should be defined as severe sarcopenia.* However, there will always be a tipping
point at which people cross the boundary of meeting each of these criteria. In fact, by the stage patients meet criteria for
sarcopenia, it is already by definition impacting them significantly and impairing function. Loss of skeletal muscle mass
occurs gradually and progressively from middle age at the rate of 0.5% to 1% per year. This process accelerates over the
age of 60."° Therefore, “early diagnosis” of sarcopenia can only be made in the case of patients who have just crossed the
threshold of set cut-offs, this is comparable to diagnosing the “end stage” of muscle dysfunction based on current
definition.'® This is considered akin to only diagnosing chronic kidney disease in patients who have end stage kidney
disease. In addition, it should be noted that different cut-off points are proposed for different populations. EWGSOP2
proposed cut-offs of <16 kg for women and <27 kg in men’ for diagnosis of sarcopenia based on handgrip strength.
However, AWGS proposed cut-offs of <18 kg for women and <28 kg for men.® These differences may lead to earlier
diagnosis of sarcopenia if utilizing AWGS compared to EWGSOP2.
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Muscle Loss as a Spectrum

Sarcopenia is a musculoskeletal disease, with primary sarcopenia defined as muscle loss related to primary age-related
processes (eg, senescence), and secondary sarcopenia defined by disease-related muscle loss.'” In fact, it is now accepted that
sarcopenia as a process can occur with any chronic disease regardless of age (eg sarcopenia in the context of liver disease).'®
However, diagnostic strategies are not disease-specific and it is not known if different diagnostic strategies may be superior in
different populations. Additionally, the more broadly sarcopenia is considered, the more it can be considered to overlap with
other conditions within the muscle loss spectrum eg, cachexia, Intensive Care Unit-Acquired Weakness, neurodegenerative
disorders, or inflammatory disorders.'®'” The underlying mechanisms will of course significantly differ, but the current
definition of sarcopenia is based on clinical criteria, and in fact the underlying mechanisms of sarcopenia are still not fully
understood. There are numerous proposed causes of age-related sarcopenia, including loss of motor units innervating muscle,
systemic inflammation, oxidative stress, decline in anabolic hormones, “anorexia of ageing”, reduced protein absorption and
disturbances in the gastrointestinal microbiome,?® and reduced physical activity.'”

Dynamic Changes and Timeframe of Measurement

Age-related decline in grip strength can start as early as the fifth decade of life, and not all muscle loss means sarcopenia.
Considering normative data on grip strength across the life course in the UK, there are three overall periods: 1) An increase to
peak in early adult life, 2) Maintenance through to midlife, and 3) Decline from midlife onwards.'” During this time, some
people may experience declines in muscle mass and function that are significant to them, but that do not lead them to
technically meet the criteria of sarcopenia when they are assessed objectively. This is a significant limitation when considering
comparators against the population, rather than the individual. People generally have different levels of early or midlife muscle
mass along with muscle function.”' Muscle losses also progress at different levels with age, being affected by multiple factors
including genetic susceptibility, lifestyle factors, and chronic diseases,”* and may also be accelerated in the context of acute
illness and bedrest.”* Diagnosing sarcopenia from single timepoints, rather than as a dynamic process, risks failure to identify
patients who have experienced significant relative declines for them as an individual.** Where serial measurements are
performed, the timing of these will depend upon the clinical situation. Repeat measurements within as little as one week may
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be necessary in the context of acute sarcopenia (defined as incident sarcopenia within six months),
assessment alongside other health checks (eg, blood pressure) may be appropriate to detect change in stable health conditions.

A change of 5-6.5 kg in handgrip strength has been shown to be clinically significant.”’

Overlap with Other Conditions and Syndromes

Whilst sarcopenia has been increasingly recognized as a unique entity with its own diagnostic criteria, it should be appreciated
that there is significant overlap between sarcopenia and other conditions. Frailty is a syndrome of increased vulnerability to
poor resolution of homeostasis following a stressor event, which can be defined using either a Frailty Index® or a phenotypic
definition. The Fried phenotype is defined as the presence of three out of five of the characteristics of weight loss, low muscle
strength, self-reported exhaustion, low physical performance, or low physical activity.”” There has been shown to be
significant overlap between frailty and sarcopenia with multiple diagnostic criteria for frailty. Cachexia is a wasting syndrome
caused by cancer and other inflammatory processes. The most recent consensus definition on cachexia defines cachexia as
body weight loss of at least 5% in 12 months or less (or body mass index (BMI) <20 kg/m2) and at least three of the five
conditions: decreased muscle strength, fatigue, anorexia, low fat-free mass index, or abnormal biochemistry.”® Deconditioning
is another term that is commonly used within clinical medicine. Deconditioning is a non-specific term that can be considered to
refer to a multi-system process of reduced function following a physical stressor event.”” Whilst these terms can be considered
distinct and complementary, the overlap between definitions may be confusing and distracting for clinicians in offering an
early sarcopenia diagnosis when diagnostic criteria for other condition are also met.

Practical/Logistical Aspects in Diagnosis of Sarcopenia

Case Finding: How to Identify

Sarcopenia is closely related to frailty,*® which is a syndrome of increased vulnerability to poor resolution of homeostasis
following a stressor event. Clinicians have become more greatly aware of frailty in clinical practice over the last five
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years, with simple screening tools often embedded into clinical pathways. However, this has not been the case for
sarcopenia. Where screening is performed, this is normally undertaken at a single timepoint by asking binary questions
for signs or symptoms of sarcopenia, (eg, falls, weakness, slowness in walking, difficulty rising from a chair, weight loss,
or muscle wasting). Sarcopenia cases can be easily missed if healthcare professionals do not ask these questions.
EWGSOP2 has recommended the use of SARC-F questionnaire as a validated tool to elicit self-reported possible
sarcopenia cases,' but it is not incorporated as a routine screening component in Comprehensive Geriatric Assessment in
clinical practice.*'*

Case Finding: Where to Identify

Despite important progress in the screening process, the crux of the matter remains: clinicians do not know who to target for
screening. Few centers have formal pathways to identify sarcopenia cases. Currently, operational clinical services that are
most likely to identify sarcopenia cases include frailty units, falls clinics, bone health clinics, and specialist services such as
Geriatric-Oncology liaison. In the community setting, General Practitioners, in the UK, are now widely using the electronic
Frailty Index to identify older people who are likely to be living with frailty.*® Sarcopenia screening could be embedded as part
of routine review to aid in early identification of probable sarcopenia cases. This could be performed through questionnaire
utilizing the SARC-F, which could be recorded via telephone, electronic, or postal responses. Alternatively, handgrip strength
measurement could be incorporated into yearly anthropometric measurements, alongside weight and blood pressure in
General Practice for all older adults. If sarcopenia could be set as a Quality and Outcome Framework (QOF) indicator, or
equivalent national standard, this would significantly propel sarcopenia awareness forwards.

Measurement of Muscle Strength

Handgrip Strength and Chair Stand Test are proposed by EWGSOP2 as objective diagnostic measures for probable sarcopenia.
EWGSOP2 revised probable sarcopenia as low muscle strength in 2019. This supersedes the original term of presarcopenia,
which is characterized as low muscle mass only by EWGSOP. Challenges to implementation of these diagnostic strategies were
identified as lack of awareness among healthcare professionals, acquisition of equipment, and time constraints in clinical
settings.>* Handgrip strength should be measured using a dynamometer. This can be performed with ease by any trained
professional; measurement has been shown to be robust to type of dynamometer and position of measurement.?! However, the
availability of dynamometers remains limited outside of research-active centers,>> with equipment shortages in clinical practice,**
especially in lower income countries.*® EWGSOP2 proposed Chair Stand Test as an alternative if dynamometers are unavailable
in the clinical setting; however, it is evident that this is not being measured either. However, the CST has high floor effects in
people with lower limb pathology.’” In principle, if a patient cannot do the CST, they can be assumed to be sarcopenic, but there
might be other reasons such as lack of motivation, low energy levels, or bone injury or instability behind this.>®

Measurement of Muscle Quantity or Quality

EWGSOP2 recommends assessment of muscle quantity and quality for technical confirmation only, and reinforces imple-
mentation of intervention strategies based on low muscle strength alone. However, there is some recognition that measurement
of muscle quantity or quality may be of relevance in identifying early-stage muscle dysfunction, before patients develop
significant loss of muscle function (presarcopenia). Muscle quality has been used as a term to define both what the muscle
looks like (eg, using surrogate markers for adipose infiltration), and what the muscle is able to do (strength/unit mass). The
Global Leadership in Sarcopenia (GLIS) consortium has produced a glossary of terms towards an international standardized
approach, and now recommends avoiding the term muscle quality but referring more specifically to the characteristics
measured.*® Dual-energy X-ray Absorptiometry, Computed Tomography (CT), and Magnetic Resonance Imaging (MRI) are
recommended as gold standard for muscle quantity measurement in sarcopenia diagnosis.* However, each of these tools are
costly, time-consuming, and need to be performed in dedicated hospital environments. Bioelectrical impedance analysis (BIA)
and Ultrasound are alternatives that can be performed serially in any environment, and can be used to measure other muscle
metrics.’®*' Ultrasound offers a potentially promising method of detecting early loss of muscle quantity at the quadriceps.
Total fat mass, and inter- and intra-muscular fat infiltration to not form part of the criteria for sarcopenia diagnosis, but there is
evidence that these metrics can affect how the muscle functions. However, there are less widely standardized protocols for
assessment of these metrics eg, phase angle with BIA, or echogenicity with ultrasound.*> Appendicular muscle mass
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measurements can be affected by factors such as exercise, position,* and fluid status.** Moreover, changes in muscle quantity
and quality are heterogenous within hospitalized populations.*® Importantly, even more so than dynamometers, devices for
measurement like BIA are infrequently available in clinical environments. An alternative approach might be to estimate
muscle quantity and/or quality from imaging performed as part of standard care (eg, estimation of abdominal muscle cross-
sectional area and/or quantification of fat infiltration on CT or MRI scans performed for cancer staging).45 The assessment of
calf circumference alone has been proposed as a pragmatic tool to estimate muscle quantity alongside muscle strength to offer
increased specificity. Calf circumference is a very crude marker that will certainly be affected by adiposity and fluid balance.*®

Measurement of Physical Performance

Objective measurement of physical performance is emerging as part of routine clinical assessment.*” These include
measurements such as gait speed, 400 m timed walk, Short Physical Performance Battery, and Timed Up and Go
(TUG).*®* The TUG has been embedded into the clinical pathway for Comprehensive Geriatric Assessment in some
specialist units but is rarely measured by clinicians outside of this setting.**>* A barrier to early assessment in clinical
practice can be the concern of healthcare professionals of increased falls risk when mobilizing patients.’> However, this
risk is low if properly supervised, and further education and support to staff may help to overcome this barrier.

Burden of Time Within Clinical Service

Despite the simple algorithm introduced by EWGSOP2 as a pragmatic approach to improve the uptake of sarcopenia
cases, it is still perceived as a time-consuming process, and thus remains unpopular among many clinicians. However,
diagnostic measurements such as handgrip strength, physical performance, BIA, and ultrasound scan can be performed
within minutes, with ultrasound being the longest test as it is operator-dependent.>! Importantly, patients themselves do
not perceive these tests as being time-consuming.®® Therefore, concerns about tests being time-consuming relate more
greatly to clinicians’ own perceptions of the value of their own time, rather than concerns over burden to patients.

Clinician Knowledge

Based on a UK survey in 2019, it has been demonstrated that physicians generally have a low level of awareness of
sarcopenia. There was a low response rate to this survey, with only 28% (49/177) of NHS trusts responding. Of those
who responded, 73% (36/49) reported use of any diagnostic tools, and only 6% (3/49) applied diagnostic algorithms for
sarcopenia.>® True rates are likely to be even lower if accounting for responder bias. Particularly outside of geriatric
medicine, but even amongst some experienced geriatricians, therapeutic nihilism is often a barrier to sarcopenia
diagnosis.”®> Therapeutic nihilism is highly prevalent in age-related conditions in general. However, it should be
acknowledged that patients are deserving of all diagnoses related to them as individuals, and the potential outcomes of
treatment should not prevent diagnosis in and of itself.

Challenges to Early Management
Challenges Related to Diagnosis

It is inherently problematic that if sarcopenia is not being diagnosed early, then it cannot be managed at an early stage.
Therefore, all the aforementioned challenges in early diagnosis of sarcopenia, are relevant in preventing early manage-
ment of sarcopenia. From a treatment perspective, research trials that focus on sarcopenia as a binary outcome, may
prevent opportunities to identify interventions that could have positive outcomes if delivered prior to declines in muscle
mass and function below the current consensus cut-offs points.

Additionally, as described, diagnosis is mainly based on phenotype rather than the underlying mechanistic processes.
This means that early management of sarcopenia focuses only on early clinical trajectories, rather than targeting
biological pathways before sarcopenia becomes clinically evident. The metabolic syndrome is characterized by excessive
accumulation of visceral fat, hypertension, raised fasting blood glucose, and lipid levels. These lead to persistent
oxidative stress, inflammatory cytokine release, mitochondrial dysfunction, and insulin resistance, which all contribute
to loss of muscle mass.”® It is unsurprising, therefore, that there is a higher prevalence of sarcopenia amongst people with
metabolic syndromes (eg, Diabetes Mellitus,”’ following androgen deprivation therapy).’® A related problem of renin—
angiotensin—aldosterone system dysfunction has also been implicated in muscle dysfunction.’® In other people, pathways
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involving primary cellular senescence, Growth Hormone depletion, myostatin upregulation, or denervation may be
involved. By targeting treatment based on phenotype alone, it also means that treatment may not be appropriately
stratified to target the underlying mechanistic pathways, which are likely to significantly differ for individual patients
dependent on the underlying pathophysiology. For example, the use of Angiotensin-Converting Enzyme inhibitors to
improve endothelial function, angiogenesis, and reduce inﬂammation,59 which could be beneficial for some but harmful
for others. The lack of standardization in guidance for sarcopenia case finding for clinical trials has also historically
hindered the identification of new pharmacological treatment strategies towards those at risk.®

Availability of Pathways for Interventions

As mentioned earlier, a common barrier to diagnosis is therapeutic nihilism, as many clinicians perceive that there is little
they can do differently if they do identify sarcopenia. However, resistance-based exercise has shown compelling evidence
in improvement of muscle quantity and function. It is acknowledged that a lot of evidence for efficacy has been
extrapolated from trials of people without sarcopenia or pre-sarcopenia, and few studies have specifically measured
sarcopenia as the target outcome.®’ Nevertheless, there are wide variations of exercise prescriptions in clinical practice,
and there is no standardized guidance in individualized resistance exercise prescription, especially in terms of frequency
of exercise sessions, duration of the program, exercise intensity, and repetitions.®'

Sarcopenia is a grey entity in public healthcare systems, thus there is scarcity of financial support and limited availability of
resources to develop and invest in sarcopenia services. Early management is further impeded by long waiting lists within many
public healthcare systems.®? After identifying sarcopenia from the case finding process, no clear pathway has been established
on how and when to refer older adults to other services. There is often a lack of infrastructure for appropriate treatment, as well
as diagnosis.** Geriatricians may be reluctant to pursue onward referrals to physiotherapy or dieticians if they are aware of
long waiting lists for these services, or if these services do not offer specialist consultation for sarcopenia as a condition.

Clinical Knowledge of Current Evidence Base

As discussed, clinician knowledge of sarcopenia diagnosis is often limited. However, even where clinicians have
awareness of how to diagnose sarcopenia, many clinicians may lack awareness of the current evidence base for
interventions. New intervention strategies are constantly being trialed, and new research is emerging all the time.
Therefore, many clinicians are likely to be unaware when evidence is generated for sarcopenia. Clinicians are often
unaware of management strategies, with over two-thirds of patients identified with sarcopenia not being referred to
physiotherapy (ie, for individualized resistance exercise approaches) or to dieticians (ie, for implementation of PROT-
AGE study group guidance).®** The management of sarcopenia requires a multiprofessional approach and this is
associated with additional inherent challenges, as processes of interdisciplinary working and referral differ between
centers and countries.®> Although physiotherapists and dieticians may have enhanced knowledge of management,
accessing such treatment may be difficult if physicians do not have the required knowledge to refer.

Despite sarcopenia being identified as a skeletal muscle disease, it does not fit into the medical model of treatment, as
research to date does not support any pharmacological treatment for sarcopenia.®® Pathogenesis of sarcopenia is not fully
understood. It is hypothesized that the imbalance between muscle protein synthesis and degradation may cause the onset
of sarcopenia. There are both intrinsic factors within skeletal muscles and extrinsic factors in systemic environment that
can contribute to this process. Extensive research aiming on a wide array of molecular targets led to development of
drugs like myostatin inhibitor, activin receptor, exercise mimetics, anabolic hormones and natural compound with anti-
ageing effects, but none of them has proven efficacy. This may lead to doctors being disengaged from sarcopenia interest,
as they may view it as something that other professionals are better placed to treat, and that there is little that they can
offer as a doctor.®® This is opposed to osteoporosis, where the evidence-base for pharmacological agents for osteoporosis
has promoted the development of bone health clinics. Studies have shown that osteoporosis strongly increases the risk of
sarcopenia, and vice versa. Despite its bidirectional relationship, sarcopenia remains well under-detected and under-
related as it is not an integral assessment component in bone health clinic.°® This is despite the best evidence-based
treatments for osteoporosis being nutrition and exercise, in line with sarcopenia. It is likely that the identification of drug
treatments for sarcopenia will help to promote infrastructure for delivery of early interventions.
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Patient Perception and Compliance with Interventions

Resistance exercise and even optimal nutrition takes time and requires self-discipline. Patients can be easily demotivated
due to slow progress with results that are not clearly obvious to them.’>®” This may also limit clinicians from
implementing treatment strategies due to uncertainty about treatment adherence.

Current Evidence Base for Interventions
Although sarcopenia is an area of increasing research interest, few trials have specifically targeted interventions to
patients with sarcopenia alone. It is increasingly recognized that recruiting patients with sarcopenia to clinical trials in the
real world is challenging. As an example, in the UK, the Leucine and ACE inhibitors as therapies for sarcopenia (LACE)
trial struggled to recruit to the original target.’” Maintaining strict criteria for sarcopenia in clinical studies will limit
participation, but will also limit the applicability of results to patients at the early stages of their muscle loss trajectory.
It is also important to consider that current research has targeted sarcopenia based on its phenotypic presentation, rather than
targeting underlying mechanisms. Thus, it is difficult for clinicians to be certain which treatments will benefit individual patients.
Whilst there is strong evidence for resistance exercise in improving muscle mass and strength, as described, it remains unclear to
what extent this can help to reverse sarcopenia once patients meet criteria for this. The evidence for nutritional interventions is
somewhat weaker.®® The latest evidence shows Whey Protein, Leucine, and Vitamin D Supplementation can improve muscle
strength and function but Vitamin D as a monotherapy is ineffective.*”’® Exercise and food supplementation can be considered to
have synergistic effects against inflammation in older adults. Apart from that, many research trials for sarcopenia are currently
ongoing, many of which have been shown to be promising in early phase trials (eg, neuromuscular electrical stimulation,”" low
energy light therapy, pharmaceutical agents such as myostatin blockers).”> Of course, evidence-based interventions cannot be
translated into clinical practice until they have shown to have efficacy and safety in late phase trials.

Implementation Science: Bridging the Gap

In all fields of medicine, it is known that there has repeatedly been a significant delay for research findings to reach clinical
practice. Historically, this has been quoted as 17 years on average,”” although this has improved with enhanced rapidity of
communication through electronic means and global collaboration. One of the challenges that limits translation of research
into clinical practice is that historically professionals have worked either within academia (ie evidence generation), or clinical
practice, with fewer professional workers at the interface between these. Clinicians working in implementation science offer
the potential to bridge this gap, and there is clearly an urgent need for this in the field of sarcopenia to enable evidence-based
resistance exercise and nutritional interventions to be integrated into clinical practice pathways.

Recommendations and Future Directions

Recommendations for Current Clinical Practice

¢ Clinicians should be familiar with the current sarcopenia definition and diagnose sarcopenia in a pragmatic
approach according to EWGSOP2, AWGS, IWGS, or FNIH criteria. The Global Leadership Initiative in
Sarcopenia (GLIS) aims to offer a unified definition of sarcopenia to be used worldwide.*®

e Proactive screening for self-reported sarcopenia patients based on SARC-F questionnaire in clinical practice,
particularly in community settings, will assist with case finding and stratification.

e Annual measurement of handgrip strength will enable the identification of dynamic changes over time, and a shift
towards a life course approach to management of sarcopenia.

e Geriatricians should lead and collaborate with dieticians and physiotherapists in developing local clinical pathways
for sarcopenia, to aid in diagnosis and treatment plans, and bidirectional knowledge sharing.

e Whilst the field is developing, individual hospital sites should develop their own audit standards for monitoring
purposes, to ensure that improvement strategies relevant to the local practice are effective in their implementation.
We encourage the sharing of summary data between sites to promote development of national standards for
sarcopenia diagnosis and treatment.
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Future Directions

There are currently no drugs approved for treatment of sarcopenia.”® Pharmacological intervention remains imperative as
a future direction to reduce sarcopenia burden, alongside non-pharmacological strategies. Any new development in
pharmacological intervention will be encouraging, and be able to spur on early diagnosis of sarcopenia.

Conclusion

From sarcopenia diagnosis to management, there are multilevel obstacles in translating sarcopenia research advance-
ments into clinical practice. Challenges in early diagnosis relate to the application of diagnostic criteria towards
established disease, and practical/logistical aspects of diagnosis such as the availability of equipment, time pressures,
and knowledge of staff. Challenges in early management related directly to the challenges related to early diagnosis, as
well as the availability of established pathways for interventions. With significant adverse outcomes associated with
sarcopenia, we must commit ourselves to overcome the challenges, and treat sarcopenia just like any other major geriatric
syndrome. Future research should aim to enhance understanding of fundamental mechanisms with the development of
targeted interventions towards a stratified medicine approach, whilst simultaneously striving to further implement
evidence-based interventions within clinical practice.
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