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Abstract
Catabolism in connection with disorders may be considered as an inevitable consequence of the disease or even as a
physiological adaptation. Consequently, treatment focused against the emaciation in disease is often given low priority.
However, the understanding of intrinsic mechanisms involved in the wasting of chronic disorders, its deleterious long-term
effects and potential treatment possibilities has evolved largely in recent years, thus giving hope for the future development
of complementary treatment modalities for diseases complicated by nutritional perturbations.

Catabolism and disease
The systemic neurohormonal response, i.e. cate-
cholamine, cortisol and insulin, to isolated organ
disease has been well characterized during the long
course of exploration of the endocrine system.
Such responses, although important, have not been
able to explain fully why some diseases are associ-
ated with severe catabolism. An essential missing
piece of the puzzle was disclosed in the mid-1980s
when tumour necrosis factor-a (TNF-a):cachectin
was described as being responsible for the wasting
during infectious disorders (1). The cytokine medi-
ators of the in� ammatory and immune systems
have an array of functions all aiming at restoring
homeostasis during illness. Some of these effects,
such as anorexia, lipolysis and proteolysis, may,
however, be deleterious to the individual patient in
the long run. Gradually, a complex picture of inter-
actions between organ failure, neurohormonal and
immune:in� ammatory activation and catabolic
processes has emerged. The importance of these
interactions for the wasting process was � rst estab-
lished in cancer diseases, infections and trauma.
Subsequently, it has appeared that such interac-
tions also underlie emaciation in most chronic dis-
orders, including chronic obstructive pulmonary
disease (2) and chronic renal failure (3), and in the
elderly with multiple chronic disorders (4).

In this issue of Scandinavian Journal of Nutrition,
Dr Anker in his review describes the recent pro-
gress in understanding the mechanisms leading to
cachexia during chronic heart failure, i.e. cardiac
cachexia. Cardiac cachexia was described by
Hippocrates: ‘‘the � esh is consumed and becomes
water, …, the shoulders, clavicles, chest, and thighs
melt away’’. The prevalence of cardiac cachexia

ranges between 5 and 25%, depending on the kind
of chronic heart failure populations studied (5).
Previously the wasting mechanisms were only
vaguely understood. Hypermetabolism, anorexia
and hypoxia have been suggested (6). Bowel
oedema was thought to impair nutrient absorption
(7). These proposed mechanisms are probably still
relevant for the development of cardiac cachexia.
The recent studies of Dr Anker and others have
� rmly established the strong association between
proin� ammatory cytokine activity, e.g. TNF and
interleukin-6 (IL-6), and cardiac cachexia, al-
though the mechanisms triggering in� ammation
are still not understood, as depicted by Dr Anker.

Therapeutic implications
The new insights into the systemic character of
many organ diseases open pathways for future
treatment strategies, not only in chronic heart fail-
ure, but also in other organ disorders complicated
by catabolism due to secondary systemic in� amma-
tion. Until today treatment of chronic heart failure
has been directed towards the negative haemody-
namic effects of the disorder. The recent introduc-
tion of the angiotensin-converting enzyme (ACE)
inhibitors, e.g. captopril, represents a great
achievement in heart failure treatment. The bene� -
cial effects of ACE inhibitors have mainly been
attributed to diminished cardiac workload by inter-
ference with the renin–angiotensin–aldosterone
system. However, ACE inhibitors have subse-
quently been shown to possess anti-in� ammatory
properties (8) and it may be speculated that some
of the bene� cial effects of ACE inhibitors are con-
ferred by such activities. For example, it was re-
cently shown that reduced cardiac septum
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thickness after enalapril treatment in congestive
heart failure patients was related to decreased in� -
ammation (9). Anti-TNF treatment, as accom-
plished by TNF receptor blockade (etanercept) or
antibody treatment against TNF (in� iximab), has
recently been shown to be effective in primary
in� ammatory disorders such as rheumatoid arthritis
(10) and in� ammatory bowel disease (11). However,
such treatments have so far not been proven effective
in cardiac congestion. A possible reason for the
con� icting results may be that in, for example,
chronic heart failure in� ammation may be viewed as
a two-edged adaptive response to the disease with
both positive and negative in� uences on the disease
progression. TNF blocking therapy may, under such
conditions, abolish not only the negative effects of
in� ammation. Other cytokine modulating sub-
stances, e.g. megestrol acetate, thalidomide and
pentoxifyllin, are being evaluated in various clinical
conditions with wasting. Results are promising but
still inconclusive (12, 13). The current challenge may
be to determine the adequate level of in� ammatory
modi� cation and to � nd the most appropriate pa-
tients to treat by anti-in� ammatory means.

Research efforts such as those presented by Dr
Anker and his colleagues will hopefully in the near
future lead to pharmacological treatments that may
complement and facilitate more conventional nutri-
tional treatment in wasting disorders, thus con-
tributing to the pursuit of sustaining malfunctioning
catabolic patients to cope better with daily living.
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