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INTRODUCTION

Past efforts to treat cancer cachexia with nutritional or med-
ical interventions probably failed because they were di-
rected at appetite stimulation alone, usually with a single
therapeutic agent. More recent randomized controlled trials
(RCTs) using specific tumor necrosis factor � inhibitors
such as etanercept [1] or infliximab [2] to reverse the un-
derlying catabolic process have also been unsuccessful at
improving weight or lean body mass (LBM). Even two-
agent combinations have been largely proven to be ineffec-
tive. RCTs of dual medical therapy using megestrol with
either fish oil [3] or dronabinol [4] showed no gains in
weight or appetite compared with progestin monotherapy.
A more effective approach might be simultaneous, multi-
faceted therapy targeting the different mechanisms contrib-
uting to cachexia/anorexia syndrome (CAS).

OUTCOMES

In this issue, Mantovani et al. [5] show, for the first time,
that a multimodal regimen is more effective than any of its
individual components. Notably, their combination of med-
ications and nutritional supplements improved several car-
dinal features of CAS. LBM, spontaneous physical activity,
and appetite increased while serum markers associated with
an aberrant inflammatory response (interleukin-6, C-reac-
tive protein) decreased.

Despite progress in our understanding of the mecha-
nisms generating CAS, clinical cachexia research is beset
by difficulties, including no universally accepted definition
[6, 7] and variable inception points for trials. Unfortunately,
cachexia is frequently detected toward the late stages of dis-
ease, making it difficult for patients to participate in ex-
tended longitudinal interventional trials. Modulating the
aberrant inflammatory response and restoring endocrine
homeostasis early in the disease trajectory offers the best
prospect for improving LBM and function. Measuring
gains in LBM usually requires �6 weeks and the study of
Mantovani et al. [5] is quite remarkable for the 4-month du-
ration of treatment. Measuring outcomes such as physical
activity and nutritional status in frail and highly symptom-
atic patients is also challenging, and the obesity epidemic
has added to the complexity of measuring body composi-
tion because adipose tissue may mask underlying muscle
loss in many patients. Previous studies suggest computed
tomography (CT) imaging provides a more accurate assess-
ment of muscle mass and body composition in patients with
cancer, especially those with “sarcopenic obesity.” Al-
though CT measurement of body composition is shown to
have potential in predicting prognosis [8] and possibly che-
motherapy toxicity [9], this study by Mantovani et al. [5] is
the first clinical intervention trial in cancer cachexia using
CT imaging as an outcome. The muscle gains produced by
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the combination therapy arm were associated with im-
proved fatigue, (a symptom proven to be notoriously resis-
tant to pharmacotherapy) as well as improved “objective”
measures such as physical activity and total energy expen-
diture, recorded by continuous home monitoring. Although
now infrequently measured as a primary outcome in ca-
chexia trials, the improved appetite shown in this trial may
be vital to those patients whose primary goal is to enjoy
meals with family members. Finally, the combination ther-
apy arm was able to show an encouraging improvement in
the Glasgow Prognostic Score and performance status, but
not significantly better than with L-carnitine or thalidomide
alone.

COMPONENTS OF THERAPY

The authors suggest an additive or synergistic effect of their
multimodality therapy without a higher risk for adverse
events. Both thalidomide and megestrol acetate have a
dose-dependent risk for thromboembolism, and progestins
are associated with hypoadrenalism and hypogonadism
[10]. Fortunately, despite these potential concerns, there
does appear to be “negligible toxicity” in the combination
therapy arm, possibly because of the low doses of thalido-
mide (200 mg daily) and megestrol acetate (320 mg daily).
Although ineffective alone, an enriched nutritional supple-
ment was included in the multimodal therapy. A similar
strategy of supplementing nutrition has been incorporated
in other multimodality approaches [11, 12], because insuf-
ficient caloric intake resulting from food aversion and other
symptoms may amplify the weight loss caused by the un-
derlying catabolism of cachexia.

Though an antitumor effect by some of the agents (es-
pecially thalidomide) cannot be excluded completely, mod-
ulation of the proinflammatory response and acute-phase
reactants appears to be the likely mechanism of action. Al-
though there may be debate about the relative importance of

the various interventions in this multimodality model for
cancer cachexia, the rationale for the therapeutic composi-
tion is clearly based on prior successful monotherapy stud-
ies (e.g., L-carnitine and thalidomide). At the same time, it
should be recognized that there is likely to be some hetero-
geneity in cancer cachexia patients, and a one-size-fits-all
approach is not suitable. Ideally, treatment should be mod-
ified to target the pathophysiology affecting individual pa-
tients, because the contribution of the different mechanisms
of cachexia may vary. For example, not all patients have an
elevated resting energy expenditure (some may be hypo- or
eumetabolic), and for patients with cancer cachexia, poor
appetite is a common, but not universal, symptom. In future
studies a low-cost comprehensive approach could be ex-
tended to include treatment of nutritional impact symptoms
[13], testosterone replacement, and resistance training.
Gastrointestinal symptoms [14] (such as dysgeusia, early
satiety, constipation, and nausea) and hypogonadism are
frequently encountered in patients with advanced cancer
and could be exacerbating muscle wasting and fatigue.

In conclusion, the multimodal therapy by Mantovani
and colleagues [5] improves two conditions (cachexia and
fatigue [15]) that are traditionally seen as being resistant to
pharmacologic interventions and an inevitable conse-
quence of advanced cancer. The study also indicates that
multimodality therapies for cachexia need not have signif-
icant side effects and should ideally be introduced against a
background of “best supportive care” that includes optimal
symptom management and physician–patient communica-
tion. A greater awareness of CAS by clinicians and the de-
velopment of reliable inexpensive biomarkers [16] would
facilitate earlier intervention and individualized multimo-
dal therapeutic regimens composed of pharmacological in-
terventions, nutrition, counseling, and exercise. The
findings by Mantovani et al. [5] in this issue strongly sug-
gest that such clinical trials are justified.
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