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Diagnosing cachexia
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Practice Points

Deterioration of nutritional status is frequently observed in the clinical course of acute

and chronic diseases, and contributes to worse outcome.

Disease-associated malnutrition, also defined as cachexia, is characterized not only by

weight loss, but by muscle wasting as well.

In different clinical settings, muscle wasting has been demonstrated to robustly predict

complications.
Many definitions of cachexia exist, yielding to different assessment criteria.

Despite the lack of a unifying definition of cachexia, involuntary weight loss and

increased inflammatory response appear key factors for the diagnosis of cachexia.

Cachexia is a syndrome with a continuum of signs and symptoms ranging from subtle

metabolic disturbances to nutritional devastation.

Changes in appetite, increased inflammatory response, metabolic disturbances and

minimal, if any, weight loss allow the diagnosis of precachexia.

Direct and affordable measurement of muscle mass is still not available, but muscle

functional assessment provides relevant insights into muscle wasting during disease.

Cachexia is a clinically relevant factor, and its presence should be proactively

investigated in hospitalized patients and outpatients. Unfortunately, a unifying definition and

generally accepted diagnostic criteria do not yet exist, contributing to the skepticism of many

doctors toward nutrition diagnosis in patients. However, the key features of cachexia are the

presence of weight loss, increased inflammatory response and muscle wasting. It is now also

accepted that the cachexia syndrome progresses from the stage of precachexia to overt cachexia
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to refractory cachexia. Direct measurement of muscle mass is still not routinely considered in daily

clinical practice, owing to a number of reasons. However, the functional assessment of muscle

strength may provide relevant insights into the deterioration of muscle mass during cachexia.

Progressive deterioration of nutritional status is
frequently observed in patients suffering from
acute and chronic diseases. Nevertheless, the
clinical consequences of this specific malnutri-
tion syndrome, also known as disease-associated
malnutrition or cachexia, are often overlooked,
and therefore not prevented/treated. A potential
reason for the lack of awareness among health-
care professionals regarding the relevance of
cachexia may lie in the difficulty of recognizing
and diagnosing it, due to poor education. In this
review, we aim to discuss the current contro-
versies regarding the definition of cachexia, and
provide doctors, without specific expertise in the
field of nutritional care and therapy, easy tools
to identify cachectic patients.

During illness, human metabolism is altered,
the severity of impairment being mostly related
to the degree of the inflammatory response
induced by the underlying disease. Under physio-
logical conditions, carbohydrate, protein and
lipid metabolisms adapt to prolonged periods
of starvation by triggering a reduction of energy
expenditure in order to minimize weight loss [1].
Furthermore, anorexia and/or starvation trigger
an adaptive metabolic response that compensates
for reduced food intake by favoring the use of
adipose tissue as energy source, simultaneously
sparing protein stores (i.e., muscle mass)(1]. Con-
sequently, healthy individuals may sustain long
periods of minimal food intake without devasta-
tion of their nutritional status. A clear example is
given by patients with anorexia nervosa, whose
functional status is marginally impaired, even
after months of quantitatively and qualitatively
inadequate food intake and in the presence of
significant weight loss [2]. By contrast, during dis-
ease, the attendant and unavoidable inflamma-
tory response triggers multisystemic metabolic
and behavioral adaptive responses, which are
characterized, among other features, by reduced
food intake, increased energy expenditure, insu-
lin resistance, increased proteolysis and lipolysis
(3]. Also, inflammatory response inhibits the
activation of the protective metabolic pathways
which preserve body composition during simple
starvation, further contributing to progressive
deterioration of nutritional status, as reflected

by accelerated weight loss, muscle wasting and
adipose tissue deprivation [3].

It is interesting to note that disease-associated
malnutrition is a syndrome that has been
described since the time of Hippocrates. Never-
theless, it has received little attention until very
recently. The reasons for the lack of clinical and
scientific interest are manifold, and likely include
the ignorance of the relevance of body composi-
tion and inflammation in determining good or
bad health, but also the large prevalence of mal-
nutrition among the population, until the 1950s,
which made any weight loss during disease trivial.
Another reason could be linked to the specificity
of Western culture, which has been influenced by
different religions and philosophies. In Western
culture in particular, until recently disease has
been associated, in the mind of many patients,
with sinful behavior. Interestingly, for many reli-
gions and philosophies that influenced Western
culture, fasting is a strategy to be excused of sins.
Therefore, it could be speculated that anorexia
and weight loss associated to diseases could have
not triggered any clinical reaction by doctors and
patients, the latter considering malnutrition a
remedy for illness/sin.

From the clinical point of view, disease-
associated malnutrition is highly relevant, since
it likely represents the most frequent comorbid-
ity observed in acute and chronic patients [4].
It also exerts negative effects on patients’ mor-
bidity, mortality and quality of life (QoL) [s).
Therefore, a proactive approach to recognition
and treatment of disease-associated malnutrition
is clinically meaningful, since it may improve
patients’ clinical outcome. However, significant
benefits can be achieved only when nutritional
therapy is started early during the clinical jour-
ney of patients, since the pathogenesis of disease-
associated malnutrition leads to unstoppable
weight loss and functional impairment, and
accelerates the metabolic death.

Malnutrition is a clinically relevant factor, in
either healthy or disease states. However, as
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previously mentioned, malnutrition deriving
from the presence of an underlying disease
impacts more severely and more rapidly on
patients’ clinical outcome. It is therefore appro-
priate to distinguish weight loss (i.e., the hallmark
of malnutrition), deriving from mere chronic
reduction of food intake from that deriving from
the profound metabolic changes secondary to
the presence of an illness, either acute or chronic.
Recently, Jensen ez al. proposed a unifying defi-
nition of malnutrition syndromes, and pointed
to the presence and severity of the inflammatory
response as the discriminatory factor [6]. They
suggested that for nutrition diagnosis in adults
and in the clinical practice setting, the following
nomenclature should be used: ‘starvation-related
malnutrition’, when there is chronic starvation
without inflammation; ‘chronic disease-related
malnutrition’, when inflammation is chronic
and of mild to moderate degree; and ‘acute
disease or injury-related malnutrition’, when
inflammation is acute and of a severe degree [6].
Although this nomenclature is easy, intuitive
and etiology-based, some authors believe that
a clearer separation between malnutrition from
starvation and malnutrition from inflammatory
response should be made in order to avoid mis-
understanding, particularly among lay people.
Therefore, the word ‘cachexia’ is frequently used
to define disease-related malnutrition.

It is important to note that the use of differ-
ent terminology to define nutritional devastation
during disease may also result from the differ-
ent backgrounds of the health professionals who
contributed to these definitions. In particular,
experts with a specific background in nutritional
care aim to define malnutrition of disease within
the general framework of the many malnutrition
syndromes (i.e., kwashiorkor, marasmus, pro-
tein-energy malnutrition, and so on). Alongside
this effort, other professionals from different dis-
ciplines, including cardiology, surgery, oncology,
among others, are focusing selectively on this
syndrome. It is acknowledged that both efforts
substantially enhanced the understanding of
the key features of cachexia/disease-associated
malnutrition and are paving the way to effective
therapies. On the other hand, cachexia/disease-
associated malnutrition is still not widely rec-
ognized by doctors, and competition between
definitions may generate more confusion among
health professionals than their recognition. In
this light, Dechanphunkul ez /. found that in
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117 publications, nutritional status was described
diversely, ranging from merely one to all six of
the following features: weight loss, body compo-
sition, quantity/type of food intake, symptoms
impacting oral intake, inflammation and altered
metabolism [7]. Methods of assessment of each
feature were also inconsistent [7]. It is therefore
important that different groups of experts join
forces to come up with unifying and globally
accepted definitions of the syndrome and its key
features.

Cachexia derives from two greek words,
which mean ‘bad condition’, and is generally
associated with extreme weight loss and muscle
wasting. To provide a uniform understanding
of the meaning of the term ‘cachexia’ across
different clinical settings, a consensus has been
reached among specialists from different disci-
plines (8]. The experts agreed that cachexia is
a complex metabolic syndrome associated with
underlying illness and characterized by loss of
muscle with or without loss of fat mass. The
prominent clinical feature of cachexia is weight
loss in adults (corrected for fluid retention) or
growth failure in children (excluding endocrine
disorders). Anorexia, inflammation, insulin
resistance and increased muscle protein break-
down are frequently associated with cachexia.
From this definition it is evident that cachexia
is distinct from starvation, age-related loss of
muscle mass, primary depression, malabsorp-
tion and hyperthyroidism, and is associated with
increased morbidity.

Conceptually, the terms ‘disease-related mal-
nutrition’ and ‘cachexia’ share similarities, since
both are pointing to the relevance of the constel-
lation of symptoms and metabolic disturbances
induced by the inflammatory response, and they
do not refer to different degrees of weight loss
or wasting. Yet, there is no general consensus
on whether one should replace the other, but
they are used indifferently based on the personal
attitude of the health-related professional. This
increases confusion among nonspecialist and lay
people, and serves to generate skepticism on the
relevance of nutrition diagnosis in the clinical
setting. In fact, in medicine the equation ‘one
disease = one term’ is of the utmost importance.

Unfortunately, more confusion is generated
by the proposal to use specific nomenclatures
according to the underlying diseases. Many stud-
ies suggest that most of the pathogenic mecha-
nisms underlying nutritional deterioration are
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the same across different diseases, and indeed,
the terms ‘cancer cachexia’, ‘cardiac cachexia’,
‘pulmonary cachexia’, and so on, are generally
accepted. However, the International Society
of Renal Nutrition and Metabolism suggested
that in patients with chronic kidney disease
and acute kidney disease, the term ‘protein-
energy wasting’ should be preferred since in
their nomenclature ‘cachexia’ refers to a severe
form of protein-energy wasting that occurs
infrequently in kidney disease [9]. Although it
is acknowledged that the term ‘protein-energy
wasting’ precisely defines the main characteristic
of disease-associated malnutrition, we believe
that using a different definition for each of the
malnutrition syndromes developing during
the clinical journey of different diseases could
lead to confusion, particularly among health
professionals without a specific knowledge of
nutritional care.

A similar evolution of the nomenclature also
occurred for cancer cachexia. Aiming to make
the definition of cancer cachexia more selec-
tive and predictive of clinical outcome, a group
of experts defined cancer cachexia as a multi-
factorial syndrome characterized by an ongoing
loss of skeletal muscle mass (with or without
loss of fat mass) that cannot be fully reversed
by conventional nutritional support and leads
to progressive functional impairment [10]. Its
pathophysiology is characterized by a negative
protein and energy balance driven by a variable
combination of reduced food intake and abnor-
mal metabolism. More importantly, the stag-
ing of cancer cachexia has been proposed [10].
Indeed, cancer cachexia is a continuum ranging
from subtle metabolic changes to overt nutri-
tional wasting. Therefore, the following stages
of cancer cachexia have been proposed: ‘pre-
cachexia’, ‘cachexia’ and ‘refractory cachexia’, the
latter highlighting the clinical irreversibility of
nutritional decline in its most advanced form [10].

It is acknowledged that the continuous devel-
opment of new definitions of cachexia aims at
providing clinicians with powerful tools in order
to predict patient outcome. However, it is impor-
tant to remember that very few papers have
tested these operational definitions in the clini-
cal setting. This highlights the need to launch
an international and prospective collection of
nutrition-related markers in large populations
of patients, in order to match this information
with clinical data and assess the relevance of the

proposed definitions. Initial, but very limited
attempts have recently been published. As an
example, in a very limited sample of lung cancer
patients, it has been shown that the prevalence
of precachexia is approximately 20% upon can-
cer diagnosis, but neither correlation with QoL
nor survival could be found [11]. Letilovic and
Vrhovac have demonstrated that adding more
criteria to the definition of cachexia ‘reduces’ its
prevalence in patients with malignant disease
or chronic heart failure [12]. They are indicative
of differences in laboratory and clinical features
of cachectic patients but do not influence their
survival [12]. Similarly, Thoresen et 2/. demon-
strated in cancer patients that the prevalence
of cachexia ranges from 22 to 55% according
to the different assessment criteria [13]. Vigano
et al. applied the definitions of cancer cachexia
stages to 207 patients with advanced non-small-
cell lung or gastrointestinal cancers from the
Human Cancer Cachexia Database [14]. Patients
were therefore categorized as noncachectic, pre-
cachectic, cachectic or in refractory cachexia.
Then, the relationships between cancer cachexia
stages and selected outcomes were tested. The
cancer cachexia stages were significantly corre-
lated with patient-centered indicators, including
overall symptom burden, QoL, tolerability to
chemotherapy, body composition, hospital stay
and survival [14]. However, precachectic and
cachectic patients behaved similarly in all these
outcomes but were significantly different from
noncachectic and refractory cachectic patients.
More recently, Wallengren ez al. demonstrated
that in cancer patients weight loss, fatigue
and markers of systemic inflammation were
most strongly and consistently associated with
adverse QoL, reduced functional abilities, more
symptoms and shorter survival (15]. They also
confirmed that the prevalence of cachexia using
different definitions varied widely, indicating a
need to further explore and validate diagnostic
criteria for cancer cachexia.

As previously mentioned, cachexia is a clinically
relevant factor. Consequently, its presence should
be investigated, diagnosed early and treated
quickly. However, the lack of a unifying defini-
tion and validated assessment criteria make the
interest of doctors toward cachexia still subop-
timal. However, this should not justify the poor
nutritional care patients are receiving worldwide,
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since the impact of malnutrition and nutrition
risk, as easily assessed by validated screening
tools (i.e., MNA® [Nestlé, Switzerland], NRS-
2002, MUST, and so on), has been recognized
by international agencies, including the Coun-
cil of Europe, the European Parliament and
the Joint Commission International. However,
making a step further (i.e., diagnosing cachexia
and separating it from not-better-specified
malnutrition) may require careful consideration.

According to the different assessment criteria
proposed during recent years (Table 1), it may
appear difficult to diagnose cachexia using a
unique approach. Considering the current lack
of large trials testing the predictive role of differ-
ent criteria, physicians may decide to follow any
of the proposed frameworks. However, it seems
that a few signs and symptoms play a key role
in every framework so far proposed. In particu-
lar, involuntary weight loss and inflammatory
markers appear to represent the basic require-
ments for diagnosing cachexia, irrespective of
the underlying disease. Considering that human
metabolism has developed biochemical pathways
to protect body weight even during fasting and
starvation, then the clinical relevance of invol-
untary weight loss as a strong signal of metabolic
failure becomes self-evident.

Many studies have already shown that dur-
ing disease, inflammation, as measured by
levels of CRP or proinflammatory cytokines
(i.e., TNF, IL-1 and IL-6), and involuntary
weight loss is a solid prognostic factor. There-
fore, it seems appropriate that these signs should
be proactively assessed in every patient in order
to diagnose cachexia. In patients with stable
body weight or minimal weight loss (e.g., <5%
usual body weight), the presence of precachexia
should be evaluated by measuring inflammatory
markers, assessing changes of eating behavior
(e.g., reduced appetite, early satiety, and so on)
or metabolic abnormalities (e.g., recent onset
insulin resistance) [16].

Considering that all definitions of cachexia
refer to muscle wasting, it seems odd that assess-
ment of muscle mass is not considered as the
only criteria for diagnosing cachexia. This con-
tradiction reflects the difficulty of measuring
muscle mass in a reliable and affordable way
in daily practice. Depletion of muscle mass is
a solid predictor of outcome [17], but the cur-
rently available tools to measure fat-free mass
(i.e., bioimpedance analysis, dual-energy x-ray
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absorptiometry scan, computed tomography)
have limitations in terms of reliability, costs and
exposure risk. Therefore, their use in daily clini-
cal practice is not implemented. However, we
acknowledge that at least during the last decade,
muscle mass was not routinely assessed due to
the lack of robust and convincing evidence
demonstrating its impact on clinical outcome.
Now this evidence is available and is shaping
the assessment of clinical risk. Therefore, it is
expected that in the next few years, body com-
position analysis will be frequently requested not
only by clinical nutritionists, but also by other
specialists (e.g., gastroenterologists, intensivists,
oncologists, and so on). The increasing interest
toward patients’ muscularity may also lead to
the development of new tools, which increase
sensitivity and specificity of the measurements
of muscle mass.

A surrogate marker of muscle mass is muscle
function. In this light, functional measurement
of muscle mass (e.g., handgrip strength, 6-min
walking test, chair sit-to-stand test and so on)
could be used in daily practice. Although limi-
tations to their use exist, since they require ade-
quate cognitive status of the patients, Norman
et al. showed that both men and women exhibit
a significant stepwise decrease of handgrip
strength with increasing weight loss [18].

Cachexia is a clinically relevant factor, and opti-
mization of healthcare provided to hospitalized
patients and outpatients should include its early
recognition and prompt treatment. A unify-
ing definition of cachexia is not yet available.
Nevertheless, nutrition risk screening should
be implemented in all clinical settings, as rec-
ommended by international agencies. Further
to screening, precachexia and cachexia should
be proactively investigated by using assessment
criteria issued by international scientific societies
and panels of experts. Although large clinical
trials have not yet assessed the robustness of the
different criteria in predicting clinical outcome,
it seems that increased inflammatory response,
changes in appetite and metabolic abnormali-
ties, in the absence of significant weight loss, are
good markers of precachexia when simultane-
ously present. On the other hand, weight loss
and increased inflammatory response are the
key factors allowing the diagnosis of cachexia.
Recent data underline the importance of
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Table 1. Definitions and assessment criteria of cachexia.

Nomenclature

Chronic disease-related
malnutrition

Acute disease or injury-
related malnutrition
Cachexia

Protein-energy wasting

Precachexia

Cancer cachexia

Cancer precachexia

Cancer refractory cachexia

Definition

Malnutrition with chronic mild-to-moderate
inflammation

Malnutrition with acute and severe
inflammation

Complex metabolic syndrome associated
with underlying illness and characterized
by loss of muscle with or without loss of fat
mass

The prominent clinical feature of cachexia is
weight loss

Loss of body protein and fuel reserves

Early stage of cachexia

Multifactorial syndrome characterized by an
ongoing loss of skeletal muscle mass (with
or without loss of fat mass) that cannot be
fully reversed by conventional nutritional
support and leads to progressive functional
impairment

Initial stage of cancer cachexia

Cachexia not responsive to any treatment

Assessment criteria Ref.
Weight loss (6]
Inflammatory markers
Weight loss (6]
Inflammatory markers
Weight loss of at least 5% in 12 months or less in the (8]

presence of underlying iliness (or BMI <20), plus three of

the following criteria:

Decreased muscle strength (lowest tertile);

Fatigue;

Anorexia;

Low fat-free mass index;

Abnormal biochemistry:

Increased inflammatory markers CRP (>5.0 mg/l), IL-6

(>4.0 pg/ml);

Anemia (<12 g/dl);

Low serum albumin (<3.2 g/dl)

Low serum levels of albumin, transthyretin or cholesterol; B
reduced body mass (low or reduced body or fat mass or

weight loss with reduced intake of protein and energy);

reduced muscle mass (muscle wasting or sarcopenia,

reduced mid-arm muscle circumference)

Underlying chronic disease; unintentional weight [16]
loss <5% (if any) of usual body weight during the last

6 months; chronic or recurrent systemic inflammatory

response; anorexia or anorexia-related symptoms

Weight loss >5% over the past 6 months (in absence (10]
of simple starvation); or: BMI <20 and any degree of

weight loss >2%; or appendicular skeletal muscle index
consistent with sarcopenia (males <7.26 kg/m?; females

<5.45 kg/m?) and any degree of weight loss >2%

Weight loss <5% (10]
Anorexia and metabolic change

Variable degree of cachexia (10]
Cancer disease both procatabolic and not responsive to
anticancer treatment

Low performance score

<3 months expected survival

diagnosing and treating cachexia early in the
clinical journey of patients. In particular, Prado
et al. showed that refractory cachexia develops
approximately 90 days before death, whereas
before this threshold cancer patients still have
anabolic capacities that should be exploited [19].
Direct measurement of muscle mass is still lim-
ited in daily clinical practice, but the functional
assessment of muscle strength may provide rel-
evant insights into the deterioration of muscle
mass during cachexia.

Although the management of cachexia was
not intended to be covered by our review, we
acknowledge that this is a key issue in the

comprehensive approach to cachexia. In particu-
lar, it is still not clear which professional should
be consulted and should take responsibility for
the treatment of cachectic patients. Consider-
ing that cachexia is a multifactorial syndrome, it
then appears self evident that the effective treat-
ment should include different expertise. In fact,
dietary strategies are needed to obtain hyper-
aminoacidemia during cachexia, which has been
shown to promote muscle accretion [20]. Anti-
inflammatory therapies should also be included
to mitigate anabolic resistance. Physical exercise
has been shown to enhance muscle protein syn-
thesis. Finally, psychological support may help
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cachectic patients to be compliant to the recom-
mendations received. Therefore, it appears thata
multidisciplinary team including doctors, dieti-
tians, nurses, physical therapists, psychologists
and pharmacists may better address the patient-
centered issues that are associated with the onset
of cachexia. We acknowledge that such a ‘dream
team’ may not be easily available in every insti-
tution worldwide owing to the costs associated
with hiring different professionals. However, we
feel that every health professional should recog-
nize that addressing the singularity represented
by each patient is the unavoidable first step to
prevent/treat cachexia. This means that health
professionals should devote more time to listen
to patients. After all, when it comes to diseases,
doctors are the experts, but when it comes to
symptoms, then patients are the experts.

During the last few years, more clinical interest
and scientific efforts have focused on cachexia,
owing to the growing awareness that it represents
a relevant comorbidity for patients suffering
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= of interest

mm  of considerable interest
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from acute and chronic diseases. In the future,
the relationship of cachexia with clinical out-
come will be strengthened, leading to recogni-
tion of muscle mass as a key factor dictating ther-
apy of the underlying disease. A clear example
is given by oncology, in which chemotherapy
dosing is still based on body mass, rather than
muscularity [21]. We therefore believe that tools
and equipments to assess body composition will
become a standard requirement in hospitals and
out-patient clinics. This will lead to a more per-
sonalized medicine, increasing effectiveness and
reducing costs and complications.

The authors have no relevant affiliations or financial
involvement with any organization or entity with a finan-
cial interest in or financial conflict with the subject matter
or materials discussed in the manuscript. This includes
employment, consultancies, honoraria, stock ownership or

options, expert testimony, grants or patents received or

pending, or royalties.

No writing assistance was utilized in the production of

this manuscript.

Lim SL, Ong KC, Chan YH, Loke WC,
Ferguson M, Daniels L. Malnutrition and its
impact on cost of hospitalization, length of
stay, readmission and 3-year mortality. Clin.

Nutr. 31(3), 345-350 (2012).

cachexia, to be used independently from the
underlying diseases. The authors are well-
known experts in the field of nutritional care

and cachexia.

9  Fouque D, Kalantar-Zadeh K, Kopple J ez al.
1 Soeters MR, Soeters PB, Schooneman MG, 6 Jensen GL, Mirtallo ], Compher C ez al. A proposed nomenclature and diagnostic
Hogt.e:n SM, Romijn JA. Adf‘Pti‘fe reciprocity Adult starvation and disease-related criteria for protein-energy wasting in acute
of lipid and glucose metabolism in human malnutrition: a proposal for etiology-based and chronic kidney discase. Kidney Int. 73(4),
short-term starvation. Am. J. Physiol. diagnosis in the clinical practice setting from 391-398 (2008).
Endocrinol. Metab. 303(12), e1397-e1407 the International Consensus Guideline
; ] 10 Fearon K, Strasser F, Anker SD ez al.
(2012). Committee. Clin. Nutr. 29(2), 151-153 L. X .
; 2010 Definition and classification of cancer
2 DiVasta AD, Walls CE, Feldman HA ez al. ( ): cachexia: an international consensus. Lancet
Malnutrition and hemodynamic status in == This consensus paper represents one of the Oncol. 12(5), 489-495 (2011).
adolescents hospitalized for anorexia nervosa. very few attempts of standardization of the . .
Areh. Pediarr. Adolesc. Med. 164(8), 706713 definition of malnutrition. It has been *  Theauchors of this paper are medical
(2010) ) doctors with a specific interest in cancer
) compiled by a group of clinicians and . . .
. L cachexia. The relevance of this paper is
3 SuzukiH, Asakawa A, Amitani H, Nakamura pharmacists involved in nutritional care and NERT .
. . . highlighted by the proposal of a staging of
N, Inui A. Cancer cachexia-pathophysiology nutritional therapy. b
and management. /. Gastroenterol. 48(5), Dechanphunkul T. Martin L. Alberda C this syndrome.
574-594 (2013). echanphuniul £, Marun L, Alberda L, 11 van der Meij B, Schoonbeck CP, Smit EF,
Olson K, Baracos V, Gramlich L. L .
. . . Muscaritoli M, van Leeuwen PA, Langius JA.
4 Schindler K, Pernicka E, Laviano A e al. Malnutrition assessment in patients with . . . .
.. S Pre-cachexia and cachexia at diagnosis of
How nutritional risk is assessed and managed cancers of the head and neck: a call to action .
. . ’ stage I1I non-small-cell lung carcinoma: an
in European hospitals: a survey of and consensus. Crit. Rev. Oncol. Hematol. 1 d .
21,007 patients findings from the 2007-2008 88(2), 459-476 (2013). P ‘(’;;t‘”y st kYC"mPa““g {wo consensus-
cross-sectional Nutrition Day survey. Clin. . based framework. Br. J. Nusr. 109(12),
Nutr. 2 o 2010 8  Evans WJ, Morley JE, Argiles J ez al. 2231-2239 (2013).
utr. 29(5), 552-559 (2010). Cachexia: a new definition. Clin. Nutr. 27(6)
. . ) : ’ ’ > 12 Letilovic T, Vrhovac R. Influence of
= Results derived from a large observational 793-799 (2008). dditional eriteria definici ;
study performed annually in Europe, which . additiona’ critera from a definition ©
R i ) . i Summarizes the efforts of a group of experts cachexia on its prevalence — good or bad
.glv::s a fair re}}:resc:ntlaltmﬂ ol nutritional care who proposed a unifying definition of thing? Eur. J. Clin. Nutr. 67(8), 797-801
in European hospitals. (2013).
fsg future science group www.futuremedicine.com 77



Review | Laviano & Paldino

Thoresen L, Frykholm G, Lydersen S ez al. "

13 Reports an operational definition of mn  This key paper demonstrates that cancer
Nutritional status, cachexia and survival in precachexia and diagnostic tools for this patients have anabolic potential, which
patients with advanced colorectal carcinoma. syndrome. should be exploited to prevent muscle loss.
Different a.ssessment criteria for nfltritional 17 Mir O, Coriat M, Blanchet B et 4/, Sarcopenia Also, it demonstrates that 90 days before
status provide unequal results. Cli. Nutr. predicts early dose-limiting toxicities and death is the threshold beyond which any
32(1), 65-72 (2013). pharmacokinetics of sorafenib in patients treatment for cancer cachexia is usually not

14 Vigano A, Del Fabbro E, Bruera E, Borod M. with hepatocellular carcinoma. PLoS ONE effective (refractory cachexia).
The cachexia clinic: from staging to 7(5), €37563 (2012). 20 Winter A, MacAdams J, Chevalier S. Normal
managing' nueritional and functi?nal . Interesting study demonstrating that protein anabolic response to
problems in advanced cancer patients. Crit. sarcopenia directly impacts on robust hyperaminoacidemia in insulin-resistant
Rev. Oncog. 17(3), 293-303 (2012). outcome measures, including patients with lung cancer cachexia. Clin.

15  Wallengren O, Lundholm K, Bosaeus I. chemotherapy-associated toxicity. Nutr. 31(5), 765=773 (2012).
Diagnostic criteria of cancer cachexia: relation ) «  Demonstrates that reachin
to quality of life, exercise capacity and 18 Norman K, Stobaus N, Reiss J, Schulzke J, I & .
survival in unselected palliative care patients. Valentini L, Pirlich M. Effect of sexual hyperaminocidemia 1.n cancer p.an'ent.s
Support Care Cancer 21(6), 1569-1577 dimorphism on muscle strength in cachexia. restores muscle prote.m S)fnthesm similarly to
(2013). J. Cachexia Sarcopenia Muscle 3(2), 111-116 a healthy person. This evidence forms the

o . (2012). basis for the development of effective

" Comems deiion o e, cochesia 19 Prado CM, Sawyer MB, Ghosh nuricional therapies.
and pre-cachexia: joint document elaborated Ce{ltral tCl"lCt of cancer cachexia therapy: do 21 Laviano /.\, Rianda S, Rossi Fanell% F. .
by Special Interest Group (SIG) ‘cachexia- patlerllts with adva.nced can.cer have ‘ Sarcopenia and chemotherapy dosing in obese
anorexia in chronic wasting diseases’ and explonable anabolic potentlal? Am. J. Clin. patients. Nat. Rev. Clin. Oncol. 10(11), 664
‘nutrition in geriatrics’. Clin. Nutr. 29(2), Nutr. 98(4), 1012-1019 (2013). (2013).

154-159 (2010).
78 Clin. Pract. (2014) 11(1) future science group



