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Sarcopenia/age-related muscle atrophy:
Causes, prevention and therapy

Extent and causes of age-related muscle wasting

The ageing process is associated with a generalised and progressive loss of muscle mass and strength. From the age of
50, muscle mass decreases by around 1-2 % and muscle strength by 1.5-5% per year.! The loss of the fast-twitch type 2
muscle fibres progresses particularly rapidly.? This is associated with a decrease in functional capacity, which manifests
itself, for example, in difficulties walking, standing up or carrying. Mobility and independence are increasingly impaired.?

A variety of complex age-related processes are responsible for muscle atrophy, including:
e Changes in hormonal balance

o Changes in muscle protein synthesis and degradation

o Neurodegeneration

e Increase in inflammatory factors

e Insulin resistance

o Decrease in the number and activation of satellite cells

o Oxidative stress.

Factors that promote muscle anabolism, such as insulin-like growth factor 1 (IGF-1) or testosterone, decrease. Factors that
contribute to skeletal muscle breakdown, such as inflammatory cytokines, increase. In addition, with age, connective
tissue and fat are increasingly deposited in and around the muscles. >

Sarcopenia: definition and methods of measurement

Sarcopenia is generally referred to as excessive, progressive, generalized loss of muscle mass, strength and function.
Sarcopenia is now considered a skeletal muscle disease based on adverse muscle changes that occur throughout life. It
is associated with an increased likelihood of adverse outcomes, such as falls, fractures, physical disability, and mortality.®
As of 2018, sarcopenia has its own ICD-10-GM code: M62.50, which takes into account reduced functionality in addition
to low muscle mass, which has long been the definitive diagnostic criterion. According to the commonly used 2018
European Working Group on Sarcopenia in Older People (EWGSOP2) definition of sarcopenia (Table 1), reduced muscle
strength is the primary diagnostic criterion because it better predicts adverse outcomes than muscle mass. Muscle strength
is currently considered the most reliable measure of muscle function.
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1. Low muscle strength
Sarcopenia is likely to be present if muscle strength is low.

Hand strength (men < 27 kg, women < 16 kg), chair-rising test (> 15 s for 5 times standing up)

2. Low muscle quantity/quality
The additional documentation of low muscle quantity or quality confirms the diagnosis.

Bioelectrical impedance analysis (ASM: men < 20 kg, women < 15 kg; ASM/body size2: men < 7.0 kg/m2, women < 5.5kg/m2),
Dual-energy X-ray absorptiometry, CT, MRI

3. Low physical fitness
If the physical capacity is also low, sarcopenia is considered severe.

Gait speed (< 0.8 m/s), Short physical performance battery (< 8 points), Time-up-and-go test (< 20s),

400-metre walk test (not completed or > 6 min)

Table 1 Operational definition of sarcopenia, validated measurement methods/tests, and recommended sarcopenia thresholds according to EWGSOP2.>

Sarcopenia is common among seniors, with prevalence/frequency increasing with age. However, it can also affect
younger people.>® Sarcopenia is considered ,primary” (or age-related) when no other specific cause of muscle wasting
beyond aging is apparent. If other causative factors are present (or even in addition to aging), it is considered ,second-
ary.” These include systemic diseases such as cancer, endocrine, neurological, and especially inflammatory diseases.’ In
addition, physical inactivity, such as due to a sedentary lifestyle or immobility due to illness, as well as a poor diet with
insufficient energy and/or protein intake, promote the development of sarcopenia.*®

Consequences of sarcopenia

Sarcopenia is associated with a number of negative, often serious, consequences. For those affected, coping with ev-
eryday life becomes increasingly problematic. Sarcopenia leads to an increased risk of falls”®, impaired mobility®, and
progressive loss of independence'® and quality of life'"'%. Sarcopenia is a major cause of the geriatric syndrome frailty'
and is associated with osteoporosis’?, type 2 diabetes', heart disease's, respiratory disease'®, and cognitive impairment',
among others. Sarcopenia is ultimately associated with disability®, hospitalization'®, need for long-term care’®, and a 3.6-
fold increase in mortality.’

Prevention and therapy of muscle atrophy in old age/sarcopenia

The most effective intervention for prevention and treatment of normal and excessive (sarcopenia) age-related muscle
wasting is considered to be physical activity, specifically strength training (at least 2 to 3 times per week) - as also recom-
mended in guidelines. It improves muscle strength, muscle mass, and physical performance.*®

In adolescence and young adulthood, muscle mass and strength usually increase and reach maximum val-
ues, stagnate in midlife, and decrease again with advancing age. To best prevent or delay sarcopenia, mus-
cle mass should be maximized in youth and young adulthood, maintained in middle age, and muscle loss
minimized in older age (see Figure 1)>% Regular strength training in middle to old age can slow muscle loss,
prevent sarcopenia, and maintain physical functioning, mobility, independence, and quality of life for longer.
It is also suitable for the treatment of existing sarcopenia.
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Figure 1: Muscle strength over the course of life (Fig. modified from Cruz-Jenthof AJ et al. 20195).

Medical whole body electromyostimulation (EMS training):
Prevent muscle atrophy and sarcopenia

Not all older people are able to achieve the comparatively high stimulus intensity required in strength training for good
muscle development and maintenance, or to perform conventional high-intensity strength training. Possible reasons
for this are already advanced muscle atrophy, severe functional limitations and concomitant diseases. Many patients
with sarcopenia and/or frailty, osteoporosis, osteoarthritis or heart problems also shy away from strength training
with weights. They feel too weak, unstable and are afraid of falls and injuries. Furthermore, many people refuse to do
strength training several times a week. In addition to a lack of motivation and convenience, a lack of time often plays
a major role.?"??

For this group of people with little affinity for sports or already weakened, frail, multimorbid middle-aged and older
people, technologically supported training in the form of medical electromyostimulation (EMS) is an attractive and equally
effective option.”"?? The application takes place under individual supervision in a 1:2 or 1:1 setting and, at 1 time per week
for approximately 20 minutes, is a time-saving procedure in which the effect of light, subliminal physical exercises
is amplified to an effective level and a high stimulus intensity is achieved. EMS also ensures immediate, continuous
recruitment of type 2 muscle fibers.?"?* Since no weights are used, medical EMS is particularly easy on the joints and
subjectively less demanding.

The efficacy and safety of medical EMS for the prevention and therapy of age-related muscle atrophy and sarcopenia
have been demonstrated in various studies. Among other things, it has been shown to have a positive effect on muscle
mass, strength, function, functional performance, and abdominal fat.** At the molecular level, EMS provides modu-
lation of factors, particularly IGF-1, that promote muscle protein biosynthesis, inhibit breakdown, and activate satellite
cells. 303
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Figure 2: The positive effects of EMS on age-related muscle loss/sarcopenia (Fig. modified after Blockl J, Kemmler W, Schéne D. 202122).

Medical EMS thus provides an innovative, effective, safe, joint-friendly and time-efficient treatment concept for the long-
term prevention and therapy of age-related muscle atrophy and sarcopenia.
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