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In 1988, Irwin Rosenberg [1] described the degenerative,
age-related loss of skeletal muscle mass, quality, and function as
“sarcopaenia’ from the Greek (“sarx” for flesh and “penia” for loss
or “poverty of the flesh”). By providing a clear definition of this
phenomenon, it leads to increased research to appropriately classify
patients and examine the underlying pathology of the disease. In
1998, Richard Baumgartner defined sarcopenia as appendicular
skeletal muscle mass (measured by dual-energy X ray absorption) /
height? of being less than two standard deviations below the mean
of young healthy adults (analogous to the T score when measuring
bone mineral density) and estimated the prevalence to be 13-24% in
60-70-year-olds and over 50% in older individuals >80 years of age
[2].

In 2010, the European Working Group on Sarcopenia in Older
People (EWGSOP) proposed a practical clinical definition of age-
related sarcopenia as “a syndrome characterized by progressive
and generalized loss of skeletal muscle mass and function (strength
or performance) with a risk of adverse outcomes such as physical
disability, poor health-related quality of life and death” [3]. The
EWGSOP has emphasized that sarcopenia is a geriatric syndrome [4].
This concept promotes the identification and treatment of sarcopenia
even when the exact cause of the syndrome remains unknown.
The following evidence in regard to sarcopenia support the current
definition as a geriatric syndrome; 1) sarcopenia is prevalent in aging
populations, 2) sarcopenia is linked to multiple contributing factors
including the aging process itself, genetic susceptibility, certain life
habits (e.g., a sedentary lifestyle), changes in living conditions (e.g.,
bed rest), a number of chronic illnesses (e.g., COPD), certain drug
treatments, and 3) sarcopenia is often associated with poor outcomes
such as mobility disorders, disability, poor health related quality of
life and mortality.

The EWGSOP developed an algorithm based on gait
measurements, speed, grip strength, and muscle mass to diagnosis
and screen sarcopaenia in clinical practice. The “sarcopenia” stage
is characterized by low muscle mass, and low (physical) strength or
low physical performance. “Severe sarcopenia” is the stage in which
all three criteria are met. Low muscle mass that does not impact on

strength or physical performance is categorized as “pre-sarcopenia’”.
Muscle function does not depend solely on muscle mass and the
relationship between function and mass is not linear, thus sarcopenia
defined in terms of muscle mass only may be of limited clinical value.

In elderly patients with chronic obstructive pulmonary disease
(COPD), whose exercise intolerance is an important disabling feature
of the disease, the loss of skeletal muscle mass and function is a
particular problem [5], which is categorized as “secondary sarcopenia”
within the scope of the EWGSOP definition. However, the aetiology
of sarcopenia is multi-factorial [3] and age-related sarcopenia occurs
simultaneously [5], thus it may be unnecessary to distinguish strictly
between primary (age-related disease) from secondary conditions.
A graph depicting age-related declines in muscle mass and strength
as accelerated by sarcopenia [6] is ominously similar to a graph
describing the accelerated decline in lung function with smoking
or COPD [7], which may suggest both conditions share common
underlying mechanisms and risk factors. Therefore, considering
sarcopenia in elderly COPD patients as a multi-faceted geriatric
syndrome may allow for the implementation of specific multiple risk
factor assessments (i. e. comprehensive geriatric assessments) and
new practical and public-health approaches [4].

Skeletal muscle dysfunction in COPD was investigated as a
remediable source of exercise intolerance in pulmonary rehabilitation
and the evidence was summarized in 1999 by the American Thoracic
Society (ATS) and the European Respiratory Society (ERS) [8].
Muscle performance, as measured by a timed walking (distance) test
was an important predictor of survival [9]. In the early 21* century,
COPD was recognized as a chronic systemic inflammatory syndrome
[10] and main systemic effects or co-morbidities associated with
the disease commonly include skeletal muscle abnormalities. This
has also led to the recognition that elders are in need of care, and
has given rise to the concept of geriatric syndrome: #1. Increased
awareness and a comprehensive diagnostic approach to chronic co-
morbidities should be promoted. #2. From a public-health perspective,
lifestyle modifications to multiple risk factors should be developed as
preventive and prophylactic approaches to the disease [10].

The following findings indicate the clinical significance of
sarcopenia in COPD: Muscle mass in COPD patients, particularly in
the lower limbs [11], is reduced and reduced muscle mass is a predictor
of mortality [12]. In COPD, shifts in peripheral muscle fiber types
(myo-pathological changes analyzed with immunohistochemistry)
relate to disease severity [13] and health status [14]. Moreover,
quadriceps weakness exists in COPD patients without severe airflow
obstruction or breathlessness and the prevalence of quadriceps
weakness is related to the severity of COPD [15]. Quadriceps strength
in COPD patients is a predictor of physical functioning [16], health
care utilization [17] and mortality, without the contribution of total
body muscle mass [18]. These results suggest that muscle quality
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rather than quantity seems to be more important in the prognosis of
COPD [5], which is in accordance with the EWGSOP definition of
sarcopenia.

The link between muscle strength and prognosis implicates the
possibility to reduce disability and mortality in COPD by focusing on
interventions that improve muscle function [5], i. e. comprehensive
pulmonary rehabilitation with a stress on nutritional support, or
“nutritional rehabilitation [19]”. In 2013, the official statement on
pulmonary rehabilitation of the ATS and the ERS was revised to
highlight the complex nature of COPD, with its multi-systemic
manifestations and frequent chronic systemic inflammatory co-
morbidities [20]. The official statements adopted “integrated care”
[21] principles to optimize and maintain benefits and referred to
pulmonary rehabilitation as core components of “integrated care”.
Integrated care is defined as a continuum of individualized, patient-
centered approaches that integrate medical care among healthcare
professionals and across healthcare sectors to achieve optimal daily
functioning, health status and independence throughout the course
of the disease [22]. In an integrated care setting, interventions
are escalated in a stepwise fashion from simple self-management
techniques that require minimal action to more complex techniques.
Disease management varies according to the complexity required by
patients and health behaviour changes are made by enhanced self-
efficacy using cognitive behavioral techniques to sustain health status
improvements [21].

It is time to establish an integrated care system for elderly COPD
patients with comprehensive geriatric assessments that adopt the
EWGSOP definition of sarcopenia. Sarcopenia in COPD should not
only be regarded as a co-morbidity of chronic systemic inflammation
but also as a geriatric syndrome.
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