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Abstract

Cancer-related anorexia-cachexia syndrome (CACS) is a debilitating condition afflicting up to 80% of advanced-stage can-
cer patients. Characterized by progressive weight loss, muscle wasting, and metabolic abnormalities, CACS significantly
compromises patients’ quality of life and treatment outcomes. This comprehensive review navigates through its intricate
physiopathology, elucidating its stages and diagnostic methodologies. CACS manifests in three distinct stages: pre-cachexia,
established cachexia, and refractory cachexia. Early detection is pivotal for effective intervention and is facilitated by screen-
ing tools, complemented by nutritional assessments and professional evaluations. The diagnostic process unravels the complex
interplay of metabolic dysregulation and tumor-induced factors contributing to CACS. Management strategies, tailored to
individual patient profiles, encompass a spectrum of nutritional interventions. These include dietary counseling, oral nutri-
tional supplements, and, when necessary, enteral nutrition and a judicious use of parenteral nutrition. Specific recommenda-
tions for caloric intake, protein requirements, and essential nutrients address the unique challenges posed by CACS. While
pharmacological agents like megestrol acetate may be considered, their use requires careful evaluation of potential risks.
At its core, this review underscores the imperative for a holistic and personalized approach to managing CACS, integrating

nutritional interventions and pharmacological strategies based on a nuanced understanding of patient’s condition.
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Introduction

Cancer-related anorexia-cachexia syndrome (CACS) com-
prises a multifactorial and debilitating condition prevalent
among cancer patients. Characterized by a complex inter-
play of metabolic alterations, inflammation, and anorexia,
CACS has a significant impact on the overall well-being of
individuals undergoing cancer treatment [1].

CACS affects a substantial proportion of cancer patients,
with prevalence rates varying across cancer types. The syn-
drome is most commonly observed in advanced stages of
malignancy, affecting up to 80% of patients with advanced
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pancreatic cancer and approximately 60% of those with
advanced lung cancer [2]. Its prevalence speaks to the
clinical significance of CACS, emphasizing the need for a
comprehensive understanding and effective management
strategies.

Beyond its repercussions as a nutritional disorder, CACS
profoundly affects treatment outcomes. The syndrome con-
tributes to diminished treatment tolerance, impaired quality
of life, and increased morbidity [3]. Cancer patients experi-
encing CACS are often challenged to adhere to therapeutic
schedules, leading to compromised treatment efficacy and
suboptimal disease control. Therefore, addressing the com-
plexities of CACS is paramount if we are to optimize the
overall success of oncologic interventions.

In conclusion, the intricate nature of CACS calls for a
nuanced approach to its management in the oncological
setting. Recognizing the prevalence of this syndrome and
its implications for treatment outcomes underscores the

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12094-024-03502-8&domain=pdf
http://orcid.org/0000-0002-4673-8989

Clinical and Translational Oncology

imperative for continued research and the development of
targeted interventions to enhance the overall care of cancer
patients.

Methodology

This guideline is based on a systematic review of relevant
published studies and with the consensus of ten oncolo-
gists from SEOM (Spanish Society of Medical Oncology)
who are experts in treatment, as well as an external review
panel consisting of two experts designated by SEOM. The
Infectious Diseases Society of America-US Public Health
Service Grading System for Ranking Recommendations
in Clinical Guidelines has been used to assign levels of
evidence and grades of recommendation.

Definition, incidence, and epidemiology

CACS is a complex metabolic syndrome associated with
underlying illness and characterized by loss of muscle
mass with or without loss of fat mass that occurs involun-
tarily. Anorexia, activation of inflammatory system, insu-
lin resistance, and increased muscle protein breakdown are
frequently associated with cachexia. Patients with CACS
often have difficulty swallowing food and may experience
nausea, vomiting, or an early feeling of satiety [1, 4, 5].

There are three stages of CACS: pre-cachexia, estab-
lished cachexia, and refractory cachexia [6].

The hallmark of pre-cachexia is the presence of early
clinical and metabolic signs such as anorexia and glucose
intolerance that precede weight and muscle mass loss. The
risk of progression to cachexia depends on the type of
cancer, stage of the disease, the degree of systemic inflam-
mation, food intake, and the response to antineoplastic
therapy. Refractory cachexia is usually the result of a sus-
tained state of cachexia or of rapidly progressing advanced
cancer.

The incidence of CACS ranges from 20 to 40% in patients
in the diagnostic phase and 70-80% in the advanced phase
of the disease. The prevalence of anorexia-cachexia accord-
ing to the primary tumor site is about 80% in pancreatic and
gastric neoplasms; 54-60% in lung, prostate, and colon can-
cers, and 32-48% in breast cancers, sarcomas, lymphomas,
and leukemias.

Moreover, cachexia is the direct cause of the patient’s
death in more than 20% of these cases and it is estimated
that death generally ensues when weight loss exceeds
30-40%. Nevertheless, approximately 50% of patients die
with cachexia, but not of cachexia [7].
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Cancer anorexia-cachexia syndrome
physiopathology

CACS physiopathology is based on a combination of
metabolic and endocrinological mechanisms related to the
tumor—host interaction. This interaction produces tumoral
and humoral factors that include cytokines, neuropep-
tides, and hormones. The tumor can contribute to CACS
by means of other causes, such as anatomical location or
oncological treatment side effects.

Metabolic and endocrinological factors

Tumor-related proinflammatory cytokine secretion is one
of the main mechanisms underlying CACS, in particular
interleukin-1 (IL-1), interleukin-6 (IL-6), tumor necrosis
factor alpha (TNF-a), and C-reactive protein (CRP) [3].
All these cytokines have a catabolic and anorexigenic
effect that causes weight and lean mass loss.

TNF-a was one of the first CACS endogen mediators to
be discovered. It activates protein degradation through the
proteasome-ubiquitin system, acting on different transcrip-
tion factors, for instance, myoblast determination protein 1
and kappa B transcription nuclear factor (NF-kB). TNF-o
decreases glucose and amino acid absorption by muscle
tissue.

IL-1 induces an increase in corticotropin-releasing hor-
mone, cholecystokinin, serotonin, and melanocortin levels,
all of which are anorexigenic and decrease Y neuropeptide
orexigenic agent production by the hypothalamus.

High IL-6 levels are associated with hypoalbuminemia,
total protein decrease, lower body mass index, and anemia.
In addition, elevated IL-6 levels correlate with a signifi-
cantly shorter overall survival rate [8].

IL-1 and IL-6 reduce insulin production. Furthermore,
cancer is assumed to be an alert state that increases glu-
cose consumption due to glucagon, cortisol, and catecho-
lamine release. This situation favors a negative metabolic
balance in which catabolism predominates by means of
organic nutrient degradation. Neoglycogenesis, an inef-
ficient energy pathway, is activated and patients are in a
prediabetic state which supports weight loss [9].

Leptin is a homeostatic protein produced by fatty tis-
sue. When body weight decreases, leptin production is
decreased with the consequent appetite stimulation by
the central nervous system. In CACS patients, TNF-a and
IL-1 are suspected to interfere with the leptin orexigenic
response.

Likewise, a group of various transcription factors has
been identified that plays an important role in CACS. The
proteolysis-inducing factor (PIF) and lipid-mobilizing
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factor (LMF) destroy muscle mass and fatty deposits,
releasing proteins and lipids into the bloodstream, thereby
precipitating a diabetic state.

Adenosine triphosphate (ATP)-ubiquitin—proteasome
pathway activation plays a crucial role in cancer-related pro-
teolysis and proinflammatory cytokines stimulate ubiquitin
messenger ARN production [7]. The ubiquitin—proteasome
system, via NF-kB signaling, causes striated and cardiac
muscle destruction. The effect of proinflammatory cytokines
is directed against skeletal muscle myosin heavy chain [10].

The JAK/STAT pathway, which is active in a wide vari-
ety of solid tumors, is likewise involved in cancer-related
sarcopenia [11].

In conclusion, although the most outstanding aspect of
CACS is sarcopenia, fatty mass is also consumed.

Tumor anatomical factors

Most gastrointestinal and head and neck tumors can cause
mechanical nutritional issues. Dysphagia, abdominal pain,
and/or stomach reflux can lead to a decline in food intake.
Some tumors cause early satiety due to abdominal occu-
pation, for instance, hepatomegaly, other organ infiltration,
and ascites. Other neoplasms affect gastrointestinal motility
as a result of intestinal or peritoneal infiltration and nutri-
tional malabsorption may occur owing to pancreatic tumor
involvement.

Cancer treatment factors

Oncological treatments can also impact sarcopenia.

Surgery may lead to malnutrition as a result of increased
nutritional needs. Swallowing, malabsorption, and/or diges-
tive surgery-related changes can provoke malnutrition.

Radiotherapy and/or chemotherapy can trigger oral
mucositis, xerostomia, dysgeusia, appetite loss, nausea,
vomiting, and enteritis. These potential side effects make
food intake difficult, lower caloric input, and exacerbate
nutrient loss.

Table 1 Nutritional risk assessment tools

Finally, specific cancer treatments such as anti-androgens
for prostate cancer or different types of antiangiogenics may
cause muscle loss [12, 13].

CACS diagnosis, screening, and evaluation
methods

Characteristics of CACS stages: [1, 6]

— Pre-cachexia: systemic inflammation with weight loss of
<5% of the patient’s body weight.

— Cachexia: systemic inflammation with weight loss >5%
or BMI < 20 kg/m? and weight loss >2% or sarcopenia
with weight loss >2%. In this stage, there is reduced food
intake and systemic inflammation. Nutritional interven-
tion at this stage is critical.

— Refractory cachexia: characterized by irreversible catab-
olism, resulting in poor functional status. Nutritional
intervention at this point will be aimed at preventing
exacerbation, taking into account the patient’s confort.

Diagnosis

The diagnosis of CACS is based on regular systematic nutri-
tional evaluation of all cancer patients, both at the time of
diagnosis and during treatment. It is considered indicated
when life expectancy exceeds 3—6 months. In individuals
with an expected survival of less than a few weeks, screen-
ing for eating-related distress should be carried out in both
the patient and family members [14]. Such assessments
should be quarterly or earlier when treatment cases make
nutritional modifications foreseeable.

Screening methods enable early diagnosis and interven-
tion. They should be simple, fast, and have adequate sensi-
tivity and specificity. Estimated nutritional intake, weight
changes, and BMI should be assessed regularly (at the time
of diagnosis and when therapeutic changes are made) [15,
16].

Several nutritional screening tools are available (Table 1):

NRS-2002 [17] MUST [18]

MST [19]

VGS [20] Nutriscore® [21]

Parameters BMI, weight loss, BMLI, unplanned weight
reduced dietary loss, no nutritional
intake, ICU patient intake for >5 days

Type of patients Hospitalized patients Outpatients and inpa-

tients

Weight loss, reduced
dietary intake

Hospitalized patients
and oncological out-
patients in treatment

Clinical report (weight
loss, symptoms,
reduced dietary
intake, and functional
status) + physical
exam

Weight loss, appetite
decrease, tumor
type, and treatment

HIV, transplant, surgi-
cal, and oncology
outpatients

Oncology outpatients
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— The Nutrition Risk Screening (NRS) 2002 was created
for hospitalized patients and examines three components:
impaired nutritional status, severity of disease, and age
[17].

— The Malnutrition Universal Screening Tool (MUST)
has demonstrated its robustness for use in adult patients
across all healthcare settings including oncology. It is
based on BMI, percentage of weight loss, and the effect
of acute disease [18].

— The Malnutrition Screening Tool (MST) has been vali-
dated as a predictor of malnutrition risk in outpatient
cancer patients undergoing treatment and consists of two
questions regarding recent, unintentional weight loss and
diminished appetite affecting dietary intake [19].

— The Patient-Generated Subjective Global Assessment
(GP-VGS) has been validated in transplant, HIV, surgical,
and oncology patients. It is based on weight loss, type of
disease, degree of metabolic stress, physical examination,
and patient self-assessment. It established three main
degrees: adequate nutritional status, risk of malnutrition
or moderate malnutrition, and severe malnutrition [20].

— Nutriscore® was specifically designed for oncology
patients, validated in the outpatient setting, although it is
also useful in hospitalized patients. It is based on weight
loss, decrease in appetite, tumor type, and treatment.
Subjects are classified into two groups (nutritional risk
or no risk). This tool has been validated in the Spanish
population [21].

There is no consensus as to how to perform screening
and what cut-off points are required to undertake assess-
ment [22].

Finally, in those patients with alterations detected on
screening, an objective, quantitative diagnostic evalua-
tion of nutritional status should be performed by nutrition
professional.

Therefore, the clinical and dietary history must be evalu-
ated, including a physical and anthropometric examination,
analytical determinations, and assessment of the disease and
symptoms, including the capacity for exercise and the ability
of the patient to eat [23].

Specific evaluation methods

1. Anthropometric parameters: BMI, percentage of weight
loss (more than 10% in the last 6 months or 5% in the
last 3 months), brachial circumference (<20 cm or
>2 cm decrease on two determinations), muscle mass
assessment

2. Biochemical parameters: systemic inflammation data
such as albumin, prealbumin, serum C-reactive protein.
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3. Clinical parameters: digestive symptoms associated with
cancer and treatment with affecting nutrition (anorexia,
nausea, taste alterations, smell, stomatitis, constipation,
diarrhea, dysphagia, pain).

4. Dietetic parameters: type of food intake (percentage of
protein, caloric)

5. Functional status: ECOG, asthenia, physical activity,
dyspnea, psychosocial distress.

Nutritional approach to advanced cancer:
nutritional counseling, oral supplements,
enteral nutrition, and parenteral nutrition

Overview

The degree of invasiveness of the nutritional intervention
should be individualized, based on the person’s nutritional
status, cancer type and stage, comorbidities, overall medi-
cal treatment plan, and gastrointestinal (GI) tract function-
ing. There are several symptoms and conditions that should
also be checked. The perspective of nutritional care should
change in parallel to the cancer evolution. During active
anticancer treatment, patients might be offered different
nutritional treatment options, if required. At the end of life,
care should focus on symptom management [14-16, 24]
(Fig. 1).

Dietary counseling (DC) and oral nutritional
supplements (ONS)

Nutritional support in patients able to eat should be based on
dietary counseling (DC), guidance on choosing high-energy,
high-protein foods, enriching their diet, and using oral nutri-
tional supplements (ONS).

ONSs are a balanced mixture of macronutrients and
micronutrients available as liquid feeds, puddings, and pow-
dered formulations reconstituted with milk or water. They
are available in a range of presentations, flavors, and formu-
lations, including those that are high in fiber or that contain
milk, as well as juices, and yoghurt-like products.

Two systematic reviews have proven that DC is generally
effective in increasing dietary intake, body weight, and qual-
ity of life in subjects undergoing radiotherapy, with some
suggestion that dietary counseling may also improve symp-
toms affected by nutrition, complications, response to anti-
cancer treatment, and survival [25, 26]. A third systematic
review added that providing standard ONS without dietary
counseling was not effective [27]. On the other hand, a meta-
analysis of individuals receiving chemotherapy revealed
positive effects of DC with or without ONS [28].

Finally, several randomized trials have been published
regarding the effects of N-3 fatty acids in cancer-related
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Fig. 1 Nutritional counseling, oral supplements, enteral nutrition, and parenteral nutrition

cachexia. Overall, studies were heterogeneous and inade-
quately powered to demonstrate effects on treatment toxic-
ity or survival. No negative effects of ONS were reported.
Most trials suggested that N3P-ONS benefitted weight,
lean body mass, and some aspects of QoL when given to
patients on active treatment [29, 30].

Enteral nutrition (EN)

Patients with head and neck (HNSCC) or upper GI can-
cers are at exceptional risk of malnutrition that may be
caused by dysphagia due to obstruction, motility dysfunc-
tion, or severe mucositis induced by anticancer treatment.
Nutritional status can be maintained or enhanced by EN in
these patients in whom oral intake or food transportation is
impaired [25]. Several RCTs have determined that EN and
parenteral nutrition have similar efficacy and complication
rates. Given that EN is more physiological, simpler, and
less expensive, it is preferred if small bowel function is
preserved [26].

Several RCTs have compared nose tube (NTF) and per-
cutaneous endoscopic gastrostomy (PEG) in head and neck
cancer patients: both achieved similar nutritional results over
the long term. Meta-analyses have failed to detect any sig-
nificant differences with respect to overall complication rates
between the two [26].

Parenteral nutrition (PN)

PN did not significantly improve overall survival in advanced
cancer patients in one systematic review, but did increase com-
plication rates [31]. Nevertheless, for some subjects on anti-
neoplastic therapy, PN may be appropriate when their cancer
or treatment affects their ability to ingest or absorb nutrients
and in cases in which life expectancy is months-years [32]. PN
might be considered when their prognosis exceeds 2 months,
as well as when their mental and physical status and social
support are sufficient to improve QoL. Key indicators for ben-
efit are ECOG PS 0-2, low systemic inflammation (normal
levels of serum albumin, modified Glasgow Prognostic Score
<2), and non-metastatic TNM stage [14]. The pros (possible
physical, psychological benefits) and cons (complications,
futility, inequality) of PN should be reviewed individually in
a multidisciplinary scenario. The risks of PN outweigh ben-
efits for patients with a prognosis of fewer than 2 months [24].
Discontinuation of PN near the end of life is appropriate [15].

Caloric intake and specific nutrient
requirements
The goal of nutritional treatment is to stabilize or increase

caloric-protein intake to meet oral nutritional requirements,
reduce inflammation, optimize the person’s nutritional
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status, and prevent deleterious effects related to malnutri-
tion [16].

Caloric requirements

(TEE) includes three core components: resting energy
expenditure (REE); the thermic effect of food (TEF), and
physical activity. In oncology patients, energy expenditure
can vary considerably based on factors such as inflamma-
tion, body composition, amount of brown adipose tissue,
level of physical activity, tumor type, and tumor size [33].
For patients with CACS, key determinants of energy expend-
iture include advanced age, tumor progression, comorbidi-
ties, nutritional deficiencies, and certain medications or
medical interventions.

REE, assessed using indirect calorimetry (gold stand-
ard), exhibits tremendous variability in these patients and
can be increased (50% of CACS patients), normal, or even
decreased compared to healthy individuals. While REE
tends to be elevated in cancer patients, when TEE is calcu-
lated, it is similar to the values predicted for healthy indi-
viduals, likely due to lower daily physical activity in CACS
patients [33, 34].

A theoretical model proposes that the hypoxic tumor
microenvironment induces an energy deficit, particularly
during fasting, by means of a vicious cycle of energy loss
[33]. Muscle wasting in cachexia arises from a combination
of reduced protein synthesis and increased protein catabo-
lism. Lipolysis is triggered by enhanced activation of the
central nervous system and by cytokines such as IL-1, IL-6,
TNF-a, and TNF-y, as well as zinc glycoprotein-o [35].

Protein requirements

There is no evidence that clarifies protein requirements in
patients with CACS. Small randomized clinical trials sug-
gest that increased protein intake results in an improved pro-
tein balance and enhanced intramuscular protein synthesis.
Decreased anabolic factors and increased protein catabolic
factors have been observed in CACS patients. Overexpres-
sion of uncoupling proteins at the mitochondrial level has
also been documented in situations of cachexia, which pro-
motes thermogenesis and, consequently, energy consump-
tion [36, 37].

Specific nutritional requirements

1. Vitamins and minerals: In a systematic review, the
authors concluded that there is insufficient evidence to
recommend intervention, including the use of magne-
sium; vitamin E 4+ omega-3 fatty acids; vitamin D; vita-
min C; beta-hydroxy-b-methylbutyrate (HMB) + argi-
nine + glutamine, and L-carnitine [16, 38].
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2. Amino acids (aa): In a 2023 review of supplementa-
tion with branched-chain amino acids in individuals
undergoing oncology treatment, two studies were found
with disparate results (decreased malnutrition during or
post-chemotherapy in one, while in the other, a possi-
ble increase in tumor growth) [39]. Therefore, there is
not enough evidence regarding a supplementation. In
a meta-analysis published in 2022 of the use of HMB,
the authors found evidence of improved muscle mass
and function, without any related adverse event [38].
There is not enough evidence to recommend glutamine
to improve nutritional status in patients with CACS,
unless it is part of the HMB/arginine/glutamine combi-
nation [40].

3. Immunonutrition: According to a 2012 meta-analysis,
oral or enteral administration of these types of immu-
nomodulatory formulas was associated with a decrease
in infectious complications and shorter hospital stay in
the perioperative period [41]. Nevertheless, there is no
evidence to support their use in CACS patients.

4. Omega-3 fatty acids: The authors of two meta-analyses
from 2015 and 2018 have suggested that omega-3 fatty
acid use is safe, well-tolerated, and may improve weight,
lean mass, and survival. Nonetheless, the clinical trials
on which these findings are based are relatively small
and heterogeneous [42, 43]. Therefore, the data available
regarding the use of omega-3 fatty acids are not robust
enough as to recommend their use in all patients with
cachexia.

Pharmacological treatment of anorexia

The evidence is insufficient to firmly support any drug
to treat cancer-associated anorexia/cachexia syndrome
(CACS), and its use depends on the values and prefer-
ences of individual patients and other considerations, such
as degree of anorexia or weight loss, comorbidities, risk
of adverse effects, life expectancy, and goals of care. The
main benefits purportedly associated with these drugs are
increased appetite and moderate weight gain, albeit without
improving survival.

Various drugs have been studied in the context of CACS,
although only two available options have demonstrated any
benefit (progesterone analogues and glucocorticoids). All
are summarized in Table 2.

Glucocorticoids: For a time, glucocorticoids were first-
line therapy to stimulate CACS patients’ appetite. Gluco-
corticoids improve appetite to a similar degree as that seen
with progesterone analogs. Nevertheless, given the toxici-
ties and decline in efficacy associated with long-term use,
their role as an appetite stimulant is often limited to those
with an estimated life expectancy of weeks to a few months.
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Corticosteroids is a class of drugs that encompasses several
agents having variable glucocorticoid, mineralocorticoid,
and anti-inflammatory potency. Dexamethasone, predni-
solone, and methylprednisolone are used most frequently.
Several randomized controlled trials (RCTs) investigating
the effects of corticosteroids on appetite in patients with
advanced cancer have been published [44, 45]. Many sub-
jects treated with glucocorticoids experience increased in
appetite and sense of well-being though not weight gain,
in comparison against placebo. However, the anti-anorexic
effect of corticosteroids is temporary and often disappears
after a few weeks. Furthermore, prolonged steroid therapy
produces myopathy and a wide assortment of other side
effects. A reasonable dose of dexamethasone in this setting
is 4 mg/day, although lower doses may also be effective [15].

Progesterone analogs: Megestrol acetate (MA) improves
appetite and body weight in patients with cancer-related
cachexia, but the weight gained is primarily in the form of
adipose tissue rather than skeletal muscle [44, 46]. Toxici-
ties include thromboembolic events, edema, and adrenal
suppression. Similar findings have been observed with
medroxyprogesterone acetate (MPA) [47].

A number of prospective, controlled randomized trials, as
well as several systematic reviews and meta-analyses have
confirmed the modest efficacy of MA and MPA to palli-
ate CACS. A 2013 Cochrane review of MA for CACS [44]
concluded that when compared to placebo, MA significantly
improves appetite (relative risk 2.57) and weight gain (rela-
tive risk 1.55). However, no consistent improvement in qual-
ity of life (QoL) was observed and no data on muscle mass
or physical function were reported. In the trials analyzed,
MA was used in doses of 160-800 mg/day and improve-
ment in weight appeared to be greater at doses >160 mg/
day, while no dose effect was observed for appetite. There
was a positive correlation between appetite stimulation and

increasing MA doses ranging from 160 to 800 mg/day. A
higher dose, 1280 mg/day, proved not to be more effective
[48].

Edema, thromboembolic events, and deaths occurred
more in patients treated with MA. The authors concluded
that MA was associated with increased mortality (relative
risk 1.42, 95% CI 1.04-1.94), with greater risk at doses of
>800 mg/day, although a subsequent update concluded that
such detrimental effects on survival are nonexistent [46, 48].

Other treatments: The evidence is inconclusive regard-
ing the benefits of many other treatments for CACS includ-
ing olanzapine; androgens, and selective androgen recep-
tor modulators; anamorelin; cyproheptadine; long-chain
omega-3 fatty acids, vitamins, minerals, and other die-
tary supplements; non-steroidal anti-inflammatory drugs
(NSAIDs); thalidomide; mirtazapine; hydrazine sulfate;
TNF inhibitors; melatonin; insulin, and combination thera-
pies [14-16, 49-58]. None of these approaches can be rec-
ommended at present.

Recommendation summary

e For patients with HNSCC or upper GI cancers, especially
those undergoing CT/RT, thorough evaluation and moni-
toring nutritional status is encouraged [I, A].

¢ Standard nutritional risk screening with a validated tool
performed at regular intervals is recommended in all can-
cer patients under treatment with life expectancy >3 to
6 months (V, B).

e When necessary, nutritional support is recommended
in all patients receiving anticancer treatment with an
expected survival of more than a few months [V, B].

e In patients with expected survival of less than a few
weeks, comfort-directed care is recommended [V, B].

Table 2 Pharmacological interventions for the treatment of CACS in patients with cancer

Drug Strength of recommendation

Strength of the evidence

Effects

Glucocorticoids [44, 45]
Progesterone analogs [44, 46—48]
Androgens [49]
Anamorelin [50]
Cannabinoids [51]
Cyproheptadine [52]
Hydrazine sulfate [53]
Melatonin [54]

NSAIDs [55]
Olanzapine [56]
Thalidomide [57]

TNF inhibitors [58]

Moderate in favor
Moderate in favor
No recommendation
No recommendation
Weak against

No recommendation
Strong against
Weak against

No recommendation
No recommendation
No recommendation

Moderate against

Intermediate Increased appetite and sense of well-being
Intermediate Weight gain; increased appetite

Low Improved LBM and QoL

Intermediate Increased body weight and LBM

Low Increased appetite

Low Increased appetite

Intermediate No effects

Low Decreased serum TNF concentrations
Low Prevention of weight loss; improved QoL
Low Increased appetite

Low Reduced cytokines levels; improved QoL

Intermediate

Inhibition of TNF-alpha production

LBM lean body mass, QoL quality of life, NSAIDs non-steroidal anti-inflammatory drugs, TNF tumor necrosis factor
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e DC should be the first step of nutritional support offered
to cachectic or at-risk patients who are able to eat [II, B].

e ONS can be supplied as part of DC to improve energy
intake and induce weight gain [II, B].

e EN to maintain nutritional status is recommended if
oral feeding is expected to be insufficient for more than
a few days [I, A].

e [IfEN is predicted to be required for more than 1 month,
PEG rather than NTF is recommended [II, C].

e PN, managed by a multidisciplinary team, might be
used in oncologic patients if their survival is expected
to be severely compromised by progressive malnutri-
tion and not by the cancer itself [V, B].

e Total energy expenditure (TEE) should be 25-30 kcal/
kg day, adapting it to the evolution of nutritional status
[V, Bl

¢ Protein intake is recommended to be 1-2 g/kg day [V, B].

e Vitamins and minerals should be supplied similarly to
the recommended daily amount. The use of high doses
of micronutrients in the absence of specific deficiencies
is discouraged [I, A].

e There is insufficient evidence to warrant recommenda-
tion of branched-chain amino acids (aa) or other aa or
their metabolites to improve lean mass [II, C]. Sup-
plementation with HMB is recommended to improve
muscle mass and function [II, B]. The use of glutamine
is optional in patients with CACS [II, C].

e Immunonutrition may be used in the perioperative
period of an upper GI cancer patient undergoing sur-
gery, but there is not enough evidence for CACS [I, A].

e Corticosteroids may be used to increase appetite in
patients with an estimated life expectancy of weeks to
a few months (I, B).

e The progesterone analog, megestrol acetate, may be used
to increase appetite and weight gain in CACS (I, B).
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