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Nutritional rehabilitation: from pulmonary cachexia

to sarcoPD
A.M.W.J. Schols

E
vidence is accumulating that disease burden in chronic
obstructive pulmonary disease (COPD) is determined
by not only pulmonary impairment but the fact that

skeletal muscle pathology and cardiovascular disease also
contribute to decreased physical performance and increased
mortality. An integrated view of the decline in function of
multiple organs as a disturbed homeostatic network resulting
from smoking, suboptimal diet, inactivity and disease suscept-
ibility has not yet been conceptualised in COPD management
but could lead to a shift in clinical medicine and public health
towards personalised lifestyle.

Research into the pathogenesis and treatment of skeletal
muscle pathology in pulmonary cachexia to alleviate progres-
sive disability has been the subject of intensive research during
the past decade. While the anabolic and metabolic potential of
multimodal nutritional rehabilitation strategies, including
exercise, protein-calorie supplementation, polyunsaturated
fatty acids and/or anabolic agents, has been demonstrated in
the short-term [1–3], efficacy in pulmonary cachexia is limited
by the absence of long-term strategies to maintain physical
fitness in advanced disease and by adverse effects of persistent
inflammation on muscle maintenance [4, 5]. Experimental
research rapidly advances understanding of the molecular
regulation of muscle protein synthesis and breakdown,
providing new leads for nutritional and pharmacological
modulation. Translation of this research into either generic
lifestyle strategies or tailored interventions is currently limited
by insufficient insight in the regulation of muscle protein
turnover during the course of the disease, ranging from the
susceptible smoker to chronic respiratory failure, and from
onset to recovery of acute exacerbations. Similarly, it is as yet
unclear whether a decreased skeletal muscle oxidative capacity
as observed in advanced COPD [6] is merely an adaptive
response to long-term sedentary behaviour and smoking, or
reflects mitochondrial dysfunction that may interfere with
skeletal muscle anabolism and insulin signalling, and thus
accelerates muscle wasting and increases susceptibility to
cardiovascular disease.

Atherosclerotic cardiovascular disease is a leading cause of
morbidity and mortality in the general population. Based on
many ongoing observational investigations, hypercholesterol-
aemia, hypertension and diabetes mellitus are well-established
causes of the cardiovascular epidemic in the general popula-
tion [7]. These risk factors are accentuated by obesity [8].
Remarkably, in chronic diseases (including COPD) and in
advanced age, a reverse epidemiology is observed because in
these populations, mortality risk is not increased but is
decreased in the overweight and in obesity relative to normal
weight patients [9]. The obesity paradox in COPD could be
explained by recent body composition studies consistently
showing that muscle wasting is a better predictor of mortality
in COPD than body mass index and that wasting is not limited
to cachexia and end-stage disease but also occurs in a
substantial proportion of patients with moderate airflow
obstruction [10, 11]. The latter group is characterised by a
shift in body composition towards ‘‘hidden’’ muscle wasting
with relative fat abundance that resembles sarcopenia in
advanced age (‘‘sarcoPD’’) [11]. In chronic heart failure, other
surrogates of cardiovascular risk, such as fat abundance,
hypercholesterolaemia and hypertension, are paradoxically
associated with greater instead of lower survival [9]. In
respiratory disease, limited data are available regarding the
prognostic value of cardiovascular biomarkers, with the
exception of the inverse and graded association between
serum cholesterol level and COPD [12].

Large epidemiological studies have reported that in addition to
a high prevalence of traditional risk factors in COPD, including
smoking, sedentary behaviour and low socio-economic class,
airflow limitation is an independent risk factor for cardio-
vascular disease [13]. It is tempting to speculate that the
observed association between forced expiratory volume in one
second and cardiovascular mortality not only represents the
influence of respiratory impairment but also of ‘‘accelerated
ageing’’, as reflected by progressive muscle wasting that is
masked by preservation of fat mass. This hypothesis is sup-
ported by a remarkable similarity in denominators of enhan-
ced cardiovascular disease risk, muscle wasting and adaptive
responses to physical inactivity, including systemic inflamma-
tion, oxidative stress and hypoxia, as nicely reviewed recently
by MACNEE et al. [13]. Susceptibility of the sarcopenic COPD
phenotype is not only increased by adverse effects of muscle
wasting on physical functioning and mortality, but fat
abundance may also enhance cardiometabolic risk. In a
previous issue of the European Respiratory Journal, FRANSSEN

et al. [14] report that in contrast to the metabolic syndrome,
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sarcopenia in COPD is not accompanied by an abnormal whole
body lipolytic rate but that homeostatic control of lipolysis is
altered as reflected by hyperinsulinaemia. Based on measure-
ment of fasting glucose, insulin and homeostatic modelling
techniques, BOLTON et al. [15] reported greater insulin
resistance in normal weight patients with COPD compared
to healthy control subjects, which was related to systemic
inflammation.

To improve vitality and compress morbidity of COPD the
current literature already provides a strong rationale to
broaden the scope of nutritional rehabilitation from pulmonary
cachexia to ‘‘sarcoPD’’. Evaluation of cardiovascular bio-
marker modifiability after different nutritional rehabilitation
strategies in this COPD phenotype could be a unique clinical
intervention model to elucidate the apparent risk factor
paradox in chronic wasting disease.

The conclusion of this risk–benefit balance? There is no time to
waste muscle in chronic obstructive pulmonary disease.
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