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Abstract

Many factors can modify nutritional status in cancer patients, including cachexia, nausea and vo-
miting, decreased caloric intake or oncologic treatments causing malabsorption. The cachexia-
anorexia syndrome is a complex metabolic syndrome associated with cancer and some other pal-
liative conditions characterized by involuntary weight loss involving fat and muscle, anorexia,
early satiety, fatigue and weakness due to shifts in metabolism caused by tumour by-products and
cytokines. Cachexia is a distressing and debilitating condition, affecting significant numbers of pa-
tients with advanced disease and is the primary cause of death in about 20% of all patients with
cancer. Though cachexia is most commonly associated with particular tumours, such as head and
neck, gastrointestinal tract, pancreas, central nervous system and lung, it may affect any patient
with any tumour at any site; no patient and no tumour are excluded. Current treatment for prin-
cipally depends on its prevention rather than reversing the present disease state, and the clinical
results are far from being satisfactory. A careful decision based on good clinical judgement is ne-
cessary before deciding to start either enteral or parenteral nutrition, to avoid a useless, costly
and difficult treatment. Treatment should be directed toward improvement in the quality of life of
the patient and should often include nutritional counseling. It should take into consideration both
disease and treatment related factors as well as the cachexia syndrome itself.
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1. Introduction

Cancer as a disease and malnutrition are closely linked and can rapidly develop in to a vicious circle, in which
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disease causes decreased desire for eating, malabsorption and increased loss of nutrients, which in turn cause in-
creased susceptibility to complications. These complications further impair the well-being of patient, including
fatigue, decreased mobility, poor response to treatment and further complications, which results in further de-
creased nutritional status. Therefore, cancer malnutrition and cachexia is a self-perpetuating condition; and the
breakage of this circle can improve treatment outcomes and quality of life measures, which can be achieved
through providing the appropriate medications and nutritional support [1] [2]. The term cachexia derives from
the Greek words “kakos” and “hexis” for “bad condition”. It is a progressive wasting condition that is encoun-
tered not only in cancer but also in other life-threatening diseases such as AIDS, rheumatoid arthritis, chronic
obstructive pulmonary diseases, and organ failure. The significant weight loss resulting from this condition
causes impairment of immune function, poor outcome of chemotherapy, fatigue, and markedly reduced quality
of life [2]. Cachexia may be defined as a multifactorial syndrome characterized by an ongoing loss of skeletal
muscle mass, with or without loss of fat mass, which cannot be fully reversed by conventional nutritional sup-
port and leads to progressive functional impairment. Cachexia pathophysiology is characterized by a negative
protein and energy balance driven by a variable combination of reduced food intake and abnormal metabolism
[3]-[5].

For many years, the terms “malnutrition”, “weight loss” and “cachexia” have been used interchangeably in
the scientific literature [6] [7]. However, when referring to cancer patients, we prefer to use the term “cachexia”,
mainly for two reasons. Firstly, the term “malnutrition” in a broad sense would also include conditions of over-
weight and obesity and, second and more importantly, it suggests that the cause of weight loss is mainly a re-
duced intake of food, whereas in cancer patients quite often there is a combination of poor intake and metabolic
alterations. Furthermore, the term “malnutrition” would imply that an adequate nutritional support is able to ful-
ly reverse the state of weight loss or emaciation, whereas in the effect of a standard optimized nutritional support
can only prevent a further deterioration of the general status of the patients and, for a successful outcome, nutri-
tional support needs to be combined, at an early stage, with anabolic/anticatabolic agents [4] [8].

Cancer cachexia and malnutrition affect 40% to 85% of all terminally ill patients, accounting more than 20%
of all cancer deaths. Current treatment for principally depends on its prevention rather than reversing the disease
state. Currently it appears to be logical to accept as an early disease step which is triggered at the beginning of
disease when even no weight loss is detected, and fight against it before its advance to an irreversible condition
[2] [9]. Dietary counseling, recommended for patients at risk of malnutrition, should be introduced early in close
collaboration with the patient. Administering oral nutritional supplements in selected malnourished patients has
been shown to lead to a reduction in mortality by decreasing complications and the length of hospital stay. Sup-
plementation with enteral nutrition has demonstrated an increase in appetite, energy intake, nutritional status,
and, above all, reduced gastrointestinal toxicity from cancer treatments due to a better response to them. Sup-
plementation with home parenteral nutrition in aphagic and terminal patients has shown improved quality of life,
energy balance, body composition and prolonged survival [10]. This review article will briefly summarize the
etiopathology of malnutrition, its effect on patient’s quality of life, nutritional screening, nutritional assessment,
management of cachexia, pharmacological intervention, rehabilitation and role of nutritional interventions in
palliative management.

2. Etiopathology of Malnutrition & Weight Loss

Weight loss in cancer patients is due to diverse factors, among them the production of inflammatory and cata-
bolic mediators playing important roles. Such markers include acute-phase proteins, interleukin-6 (IL-6), or the
ubiquitine—proteasome complex whose activity may be increased by the neoplasm itself, particularly in some
rapidly growing tumors such as those of the pancreas or the lungs. Inflammation plays a pivotal role in the pa-
thogenesis of cachexia: an imbalance between pro-inflammatory (e.g., tumor necrosis factor-a [TNF-a], IL-1,
IL-6, interferon-y [IFN-y]) and anti-inflammatory (e.g., IL-4, IL-12, IL-15) cytokines is currently considered to
contribute to cachexia development and progression. Pre-cachexia immediately precedes cachexia and can be
diagnosed in the presence of all the following criteria; 1) underlying chronic disease; 2) unintentional weight
loss >= 5% of usual body weight during the last 6 months; 3) chronic or recurrent systemic inflammatory re-
sponse; and 4) anorexia or anorexia-related symptoms.

The neoplastic mass can represent a possible mechanical obstruction to the way in the digestive tract, causing
dysphagia and impaired swallowing (head-neck, esophageal cancer, or mediastinal masses), early satiety, nausea,
vomiting (gastric and small bowel tumors), abdominal pain for intestinal sub-occlusion or occlusion (small and
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large bowel, peritoneal carcinomatosis). Moreover, the tumor can interfere with organ function, for example,
causing diarrhea (pancreatic and biliary cancer) as a result of the lack of digestive enzymes. The presence of
continuous or occasional pain during eating and digestion may represent another important factor limiting,
quantitatively and qualitatively, oral intake [2] [11].

Furthermore, following surgery for cancer removal, gastrointestinal changes can affect the digestive processes
causing, for example, early satiety, dumping syndrome, or diarrhea. Each condition requires specific dietetic in-
terventions aimed at progressive nutritional rehabilitation. Anticancer treatments can also be a major cause of
malnutrition. Chemotherapy causes nausea, vomiting, abdominal cramping and bloating, mucositis, paralytic
ileus and even malabsorption. Despite the recent advent of antiemetic drugs and the optimization of their ad-
ministration schedule, vomiting remains an important cause of malnutrition in cancer. Various antineoplastic
agents, such as fluorouracil, adriamycin, methotrexate and cisplatin, induce severe gastrointestinal complications
[2]. Malnutrition and cachexia can negatively affect the clinical decision to resect the tumor, and can increase
the incidence of postoperative complications, such as delayed wound healing, dehiscence of anastomosis, mor-
bidity, and mortality. In addition, malnutrition is an independent risk factor for quality of life. Malnutrition im-
pairs the immune status and reduces the body’s defense against infectious diseases. In light of these possible
complications, malnutrition represents a poor prognostic factor and, as such, should be prevented or detected as
early as possible [2] [12].

3. Interactions between Quality of Life (QoL) and Nutritional Status

Health-related QoL is a multidimensional concept which quantifies the psychological, physical and social ef-
fects of an illness and its therapy. In cancer patients, the health status is well reflected in the measured QoL,
which is largely influenced by nutritional aspects. Cancer and its treatment result in severe biochemical and
physiological alterations associated with a deterioration of QoL. These metabolic changes lead to decreased food
intake and promote wasting [13]. Depending on the type of cancer treatment (either curative or palliative), the
clinical condition of the patient and nutritional status, adequate and patient-tailored nutritional intervention
should be prescribed (diet counseling, oral supplementation, enteral or total parenteral nutrition). Such an ap-
proach, which should be started as early as possible, reduces or even reverses their poor nutritional status, im-
proves their performance status and consequently their QoL. Assessment of QoL should be considered in the
evaluation of any nutritional support to optimize its benefits in regards to the needs and expectations of the pa-
tient. The inadequate nutritional status and cancer anorexia-cachexia syndrome related to it are clinically rele-
vant since the response to antineoplastic measures, such as radiation and chemotherapy, may be diminished,
their side effects aggravated and patient QoL and prognosis negatively affected [2] [3].

4. Nutritional Screening & Nutritional Assessment

Nutritional screening aims to identify patients at risk of malnutrition in a simple and non-invasive way. It is fol-
lowed by full evaluation (nutritional assessment) to confirm and classify the degree of malnutrition. These two
steps allow early identifying and treating patients with malnutrition or periodically follow-up those at high nutri-
tional risk, to face any nutritional challenges before significant weight loss or before other clinical/biological
signs of malnutrition appear. Due to time restrictions of healthcare professionals and cost implications, nutri-
tional screening needs to be feasible, speedy, inexpensive, and non-invasive [2] [14]. In all cancer patients pri-
mary assessment of nutritional status and energy intake should be done ideally at the beginning of the disease. It
is important to measure weight at regular intervals. Undernutrition is likely when a patient has lost more than
10% of his/her actual weight over the last 6 months or more than 5% over the last 3 months or when BMI is
lower than 18.5 kg/m? [15] [16]. Careful clinical history record and meticulous symptom assessment are the first
steps to become sympathetic with the patient and to understand his/her conditions in more detail. Another major
step is the compilation, with the help of a dietitian, of a detailed food record in the days between chemotherapy
cycles (when patients are feeling better) and the days of treatment; the compilation of questionnaires about pa-
tients’ daily activities (ability to work, social life, autonomy in personal hygiene, time spent in bed) should also
be recommended [2] [16].

Several clinical and laboratory scores have been developed to identify malnourished patients and/or patients
at risk of undernutrition. One of the best evaluated scores is the “Subjective Global Assessment” (SGA), which
is based exclusively on anamnestic criteria like weight change, GI symptoms, performance status, nutrient
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requirement and a simple physical examination (oedemas, ascites, muscle mass, fat mass). Thereby, nutritional
status is subjectively classified as A = well-nourished, B = moderately malnourished/at risk of undernutrition, C =
severely malnourished. ESPEN, the European Society of Clinical Nutrition and Metabolism, has recommended
two simple but validated screening questionnaires, the Nutritional Risk Screening 2002 (NRS2002) and the
Malnutrition Universal Screening Tool (MUST) [15] [17] [18].

5. Treatment of Malnutrition

Both parenteral and enteral nutrition are now increasingly integrated within the main oncologic strategy with the
aim of making surgery, chemotherapy and radiation therapy more safe and effective. This requires a better
awareness of the inherent risk of starvation and undernutrition by the surgeons, medical oncologists and radia-
tion oncologists, the ability to implement a policy of nutritional screening of cancer patients and to propose them
the nutritional support in a single bundle together with the oncologic drugs. Four different areas of nutritional
intervention are now recognized which parallel the evolutionary trajectory of patients with tumour: the perioper-
ative nutrition in surgical patients, the permissive nutrition in patients receiving chemotherapy and/or radiation
therapy and the home parenteral nutrition which may be total (in aphagic-obstructed-incurable patients) or sup-
plemental (in advanced weight-losing anorectic patients) [19]. The therapeutic goal for cancer patients is the
improvement of function and outcome by 1) preventing and treating undernutrition; 2) enhancing antitumor
treatment effects; 3) reducing adverse effects of antitumor therapies; and 4) improving QoL [15]. Nutritional
therapy should be initiated when undernutrition already exists or when it is anticipated that the patient may be
unable to eat for more than 7 days. Enteral nutrition should also be initiated when an inadequate food intake
(<60% of estimated energy expenditure) is anticipated for more than 10 days. It should substitute the difference
between actual intake and calculated requirements [15] [16]. Appropriate treatment of cancer cachexia should
address the following conditions: inflammatory state, nutritional disorder, metabolic derangements, immuno-
logical defects, poor quality of life, and, in particular, fatigue. Accordingly, treatment for cancer cachexia should
include as primary endpoints the following variables: an increase in lean body mass and functional activity; a
decrease in resting energy expenditure; and improvement of fatigue [20] [21].

In patients with head/neck cancer on radiotherapy or combined chemo- and radiotherapy, weight loss gener-
ally commences in the second week of therapy. Considering that the gastrointestinal tract distal of the tumor and
the treatment field is usually functional, enteral rather than parenteral feeding yields safer and more physiologi-
cal results. The positioning of a nasogastric tube (NGT) for enteral nutrition can be advisable when a temporary
dysphagia is anticipated (during and soon after radiation therapy). On the other hand, at stage 3 or 4 of the dis-
ease, the prophylactic placement of a percutaneous gastrostomy (PEG) for early enteral nutrition can be a reasona-
ble approach. While NGT positioning has generally been recommended when nutritional support is required for
a short period of time (less than 1 month), PEG tubes are the better choice for prolonged nutritional support [2] [3].

In malnourished patients who undergo radiotherapy as single or concomitant therapy for gastrointestinal
neoplasms, abdominal pain, nausea, vomiting, or diarrhea may not permit an adequate oral support and intestinal
absorption. Therefore, a parenteral nutritional therapy through peripheral veins or preferably through a pre-ex-
isting central venous catheter could be necessary [2]. The treatment aims for total parenteral nutrition (TPN) in
cancer patients are as follows. 1) TPN should stabilize the nutritional state and prevent or reduce progressive
weight loss; 2) TPN should maintain or improve the QoL; 3) TPN may increase the effectivity and reduce the
side effects of anticancer therapies. The majority of cancer patients requiring long-term TPN are cachectic and
hypophagic because of (subacute) intestinal obstruction due to peritoneal carcinomatosis. This condition is often
associated with expansion of extracellular water volume, and an overzealous administration of glucose may eas-
ily precipitate a peritoneal effusion which consequently forces withdrawal of the intravenous nutrition [3].

Enteral and parenteral nutrition confer a number of risks, including the physiologic stress and discomfort as-
sociated with the placement of a feeding tube or central line and complications involved in the placement or in
nutrition. Infection is the most common complication of both types of nutritional support and occurs frequently
with parenteral nutrition because of the high nutrient value of the infusion. Although usually easily treated, these
infections often require hospitalization and insertion of a new catheter, and may lead to complications, such as
subacute bacterial endocarditis. Other common complications of enteral and parenteral nutrition include meta-
bolic problems, such as hyperglycemia and fluid, and electrolyte imbalances, diarrhea from enteral feeding and
hepatic abnormalities from parenteral feeding. In the terminally ill, both types of nutrition cause fluid overload,

worsening edema or shortness of breath [3].
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6. Pharmacological Intervention

Progestagens were the first agents used for the treatment of cancer cachexia and are currently the favored agents
approved in Europe for its treatment. Megestrol acetate and medroxyprogesterone acetate (MPA) are equivalent
in terms of effectiveness in the treatment of cancer cachexia [22]. The positive effects of megestrol acetate on
weight and well-being have been observed at oral doses in the range of 160 - 1600 mg/day. MPA has been used
at doses in the range of 300 - 4000 mg/day. Both megestrol acetate and MPA may have adverse effects, includ-
ing an increased risk of thromboembolic events, peripheral edema, breakthrough bleeding, hyperglycemia,
hypertension, and Cushing’s syndrome [23] [24]. Several randomized, placebo-controlled studies have shown
that corticosteroids achieve a limited (up to one month) improvement in appetite, food intake, nausea, and feel-
ing of well-being. The rapid beneficial effect of corticosteroids on mood and behavior significantly improves
quality of life [25] [26]. The mechanism of action of corticosteroids in cancer cachexia is not well understood,
although inhibition of prostaglandin activity and suppression of IL-1 and TNF-a production and release are the
most well recognized targets. The development of selective COX-2 inhibitors has resulted in safer modulation of
cancer-associated inflammation, and these agents could help alleviate or control cancer cachexia. Moreover, the
selective COX-2 inhibitors have shown potent inhibitory and preventive effects on tumor growth in animal
models; therefore, their antineoplastic activity may contribute to their ability to counteract cachexia [27]. The
use of eicosapentaenoic acid (EPA) containing protein and energy-dense ONS (EPA-ONS) has been shown to
reduce weight loss, increase lean body mass, improve functional capacity, nutritional status and QoL, however
not to any greater degree than conventional supplements. Anabolic agents such as ghrelin and selective andro-
gen receptor modulators are under late-phase clinical testing and hold promise as new therapies [28] [29]. Re-
view of scientific data suggests that a single therapy may not be the best approach in treating cachexia and
treatment regimens involving different combinations are more likely to be successful. Indeed the combination of
different nutraceuticals with a high energy diet has led to beneficial effects in experimental animals. An inter-
esting phase Il study, involving the administration of anti-oxidants, pharmaconutritional support, progestagen
and anti-cyclooxygenase-2 drugs, showed both efficacy and safety in the treatment of patients with advanced
cancer of different sites suffering from cachexia” [30].

7. Cancer Rehabilitation

The clinical evaluation of patients with cancer cachexia has to include nutritional assessment. Depending on the
needs of the patient and his/her family, members of the rehabilitation team may include any or all involved phy-
sicians, oncology nurses, dietitians, physiotherapists, and psychologists. The team has to address the potential
rehabilitation needs of the individual from cancer diagnosis to rehabilitation, covering the following objectives:
pain-killer therapy, nutritional and psychosocial support, and optimization of physical and social functioning.
The implementation of a nutritional surveillance could enable rapid treatment of symptoms (anorexia, dysphagia,
nausea, vomiting, constipation, tiredness, etc.), which could have a role in the malnutrition process. The first
step of cancer rehabilitation is the primary support to the negative effects of cancer disease and its therapy. On-
cologists have to be encouraged to share their work with other team specialists: anesthesiologists for pain thera-
py, nutritionists for nutritional support, and physical and rehabilitation medicine specialists. Physiotherapists,
dietitians, and specialized nurses complete the team. All these figures have to cooperate to symptoms’ manage-
ment of cancer patients. It is necessary to achieve early treatment of malnutrition to avoid a gradual progression
to cachexia, an irreversible condition. Patients have to be treated when an effective intervention is still possible,
before cachexia manifests. It will be meaningless and unethical to treat the irreversible phase of cachexia, when
the patient is almost at the end of life. In that condition, hydration is indicated. Malnutrition and above all ca-
chexia have to be prevented and/or followed-up from the first diagnosis of cancer [2] [31] [32].

8. Influence of Nutritional Intervention on Palliative Treatment

Palliative care is focused on maintaining adequate hydration, alleviating or controlling symptoms (e.g., nausea
and vomiting) and maintaining body weight and composition. The decision for or against artificial nutrition
(enteral or parenteral) is especially difficult in palliative care patients who have entered their final phase of life.
Quality of life is certainly the most important criteria in these patients and is mainly dependent on nutritional
status. In the past nutritional intervention focused only on one specific intervention like dietary counseling, sip
feeding or artificial nutrition. This approach has not been shown conclusively to be beneficial. The specialized
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approach meet the complex situation has been found to be better than a specific “single intervention”. Strains
through the disease itself but also through therapeutic measures have a major impact on QOL. Therefore, the
actual current situation of the patient should be newly evaluated regularly. Home enteral and parenteral nutrition
not only allows the patients to be at home, but also is more cost-effective than in-patient care [15] [33] [34].

If life expectancy is <3 months and/or Karnofsky-Index < 50%, the indication for parenteral nutrition should
be thoroughly reviewed. However, implementation of home parenteral nutrition should be always seen in con-
text of the patients” wish, medical condition, family and therapeutic objectives. During the very final phase of
life, hydration with 1000 - 1500 mL (i.v. or s.c.) of isotonic saline is often sufficient. At the very final time of
life, at least every decision on therapeutic interventions should base on the individual situation and needs of the
patients [15].

9, Conclusion

Cancer cachexia is a complex syndrome characterized by a chronic, progressive, involuntary weight loss which
is poorly or only partially responsive to standard nutritional support and it is often associated with anorexia,
early satiety and asthenia. It adversely affects patient outcome and is associated with poor response to treatment
against cancer, susceptibility to treatment related toxicity and complications, poor quality of life and mortality.
Current treatment for cancer cachexia principally depends on its prevention rather than reversing the disease
state. An interdisciplinary approach (oncologist, nutritionist, nurse, dietitian, physical therapist, psychologist,
etc.) is necessary for patients who are experiencing loss of physiological or biological function, fatigue, malnu-
trition, psychological distress, and other symptoms as a result of cancer disease or its treatment. It is necessary to
make all healthcare professionals aware of the opportunity to screen cancer patients and identify those at risk of
malnutrition. It is a duty of any physician and the patients’ right to improve preventive actions and intervene
early during cancer treatment and progression of the disease. Finally, prevention of the treatment related mor-
bidities including nausea, vomiting, dysphagia, mucositis, diarrhea, pain, and depression may positively impact
the patients QoL and treatment results against both cancer itself and related cachexia.
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