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NUTRITION IN CANCER CACHEXIA 
 

What is the impact of food intake and nutritional status on cancer cachexia?  

Can adapting the diet and giving oral supplements to improve the quantity and quality of 

nutrients prevent, delay or alleviate cancer cachexia? 

 
This guide has been provided by the Anticancer Fund as a service to patients, to help them and their 
relatives better understand the importance of food and nutrition in cancer cachexia. We recommend 
patients ask their doctors which treatments could be useful for their situation. The information 
described in this document is based on scientific research and is for informative purposes only.  
 
More information about the Anticancer Fund: www.anticancerfund.org 

For words marked with an asterisk*, a definition is provided at the end of the document. 
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What is cancer cachexia?  

Cancer cachexia refers to the involuntary and progressive 

weight loss that occurs specifically in some cancer 

patients. It is the result of complex interactions between 

many pathological processes that are provoked by factors 

released by both the tumor and by the body reacting to 

the tumor (1). As a consequence, the patient eats less, 

breaks down too many nutrients, loses muscle and fat 

tissue, is fatigued, functions less well, does not respond 

optimally to conventional anticancer therapy and 

nutritional support and, overall, has a worse prognosis* (2).  

 

 

What impact does cachexia have on the patient’s prognosis?  

 

Several factors contribute to the worse prognosis in cancer cachexia: 

 The Quality of Life and Well-being of both patient and caregiver are known to be impaired by 

the worse nutritional state during cancer cachexia (3). 

 Psychosocial and physical functions are worsened by depression (triggered by guilt anxiety, 

altered body image, loss of self-esteem, alienation, isolation, helplessness and fear) and  

inactivity (due to fatigue, reduced alertness, indifference, lethargy*, loss of muscle mass and 

diminished appetite) (1).   
 Conventional anticancer therapy is less effective and less well tolerated by the patient (4-6). 

 Associated morbidities: patients suffer from more surgical complications and infections.  

 Survival and Mortality:  20% of cancer deaths are directly caused by cancer cachexia and a 

loss of ≥30% of body weight is prognostic of oncoming death (7-9). 

 

 

Why and how can cachexia develop in cancer? 

Cancer cachexia is caused by interactions between reduced food intake and changes in metabolism*, 

muscle wasting and systemic inflammation* which impair the proper processing of nutrients. These 

alterations are further worsened by the side-effects of conventional anticancer treatment, gastro-

intestinal disorders, a decline in physical activity and depression.  
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Which are the main pathological alterations underlying cachexia? 

 

Diminished appetite and food intake 

 

Anorexia* or appetite loss occurs in 50% and early satiety 

in 23-51% of patients affected with cancer cachexia. As a 

consequence, the patient loses the need and the pleasure 

of eating and can even develop food aversions (for 

example to meat) so that the quantity and quality of the 

food eaten will diminish (10). Caloric intake is thus often 

insufficient to compensate for energy expenditure and 

weight-losing patients with cachexia have energy deficits 

of 250-400 kcal/day (11).  

The decrease in appetite and food intake in cancer cachexia is caused by several changes: 

 Altered hunger/satiety signaling: the patient does not register the need to eat more in case 

of increased energy expenditure (12). 

 Altered taste and smell caused by a dry mouth and sores (stomatitis and mucositis*) caused 

by the conventional anticancer therapy, deficiencies of B-vitamins and cofactors (zinc and 

nickel) (13) and impaired sensory perception (1).  

 Gastro-intestinal difficulties (caused by the tumor, the treatment and painkillers) consist of 

painful swallowing (dysphagia), altered mobility, delayed gastric emptying, bowel 

obstruction, nausea, vomiting, constipation, malabsorption, diarrhea and fistulas (14;15). 

 Other factors affecting appetite are fatigue, gender, inflammation*, altered metabolism* and 

especially advanced cancer stage (10;16). 

 

Altered metabolism and muscle wasting 

 

Although there are big differences between individual patients, the two most consistent metabolic 

changes explaining weight loss during cancer cachexia are an increase in metabolism* so that more 

calories are burnt (increased energy expenditure) and the breakdown of proteins*, especially in 

muscle leading to muscle loss (sarcopenia*) (12;17).  

The body increases the breakdown of nutrients and tissues to generate glucose* that is consumed by 

the tumor for its own growth. Despite breaking down its own fat tissue to use as an alternative 

source of energy (1;18;19) the body cannot produce enough energy to maintain its own muscle and 

tissues.  

Several pathological alterations aggravate the preferential breakdown of muscle protein in cancer 

cachexia: 
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 Inflammation* in the whole body, in the tumor and in brain: amino acids* are used up to 

build inflammatory proteins instead of muscle and tissue proteins (11;20). 

 Hormone imbalance: alterations in insulin* function (21), low testosterone* levels and 

impaired growth factors* (5). 

 Stress: increased adrenalin activity (22). 

 Tumor–derived molecules* that stimulate breakdown of proteins and fat (7;11). 

 Conventional anticancer therapy such as chemotherapy*, androgen-deprivation therapies*, 

corticosteroids, tyrosine kinase inhibitors, statins* and surgery can result in decreased 

protein* synthesis and even muscle death (9;23). 

 Oxidative* stress and vitamin and mineral* deficiencies (18). 

The degree of muscle or lean tissue loss (sarcopenia*) has a greater impact on functional impairment, 

complications and mortality of cancer cachexia than a decrease in body mass index* (BMI*) (2;9;24).  

A 10% loss of lean body mass and an absolute muscularity lower than the 5th percentile are signs of 

sarcopenia* which is associated with a significant health risk in general (25;26).  

 

Since muscle protein* breakdown occurs early in the process of cachexia (25) monitoring of muscle 

mass is crucial. For instance, when only body weight and BMI* are monitored, cachexia might not 

be detected in time (2;26). For example, real tissue loss may be underestimated in patients who lose 

less weight because of ascites* or peripheral* edema* (15). Similarly, patients with sarcopenic obesity 

lose muscle mass but do not lose weight because there is a concurrent gain in abdominal fat mass 

(5;27). 

Finally, it is important to note that muscle mass cannot always be fully restored once the cancer 

cachexia is in the refractory (irreversible) stage, even when food intake is increased to provide 

adequate levels of calories and proteins* (28) or when physical activity is intensified (7). For this reason 

it is important to detect and treat cachexia as early as possible. 

 

How often does cachexia occur in cancer? 

 

Malnutrition is present in at least half of all cancer patients at some stage of their disease but can be 

as high as 80-90% (16;29) depending on the presence or not of several key factors (30).  
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Which factors influence the prevalence and progression of cachexia? 

Apart from obvious factors such as food intake, age and gender, the presence and severity of 

cachexia is determined by: 

 Cancer location and stage. Cachexia is most frequent in pancreas cancer, followed by  

esophageal and gastro-intestinal,  head and neck, lung, colorectal*, gynecological and 

urological cancers (16;31). 

 Duration of the cancer (time since diagnosis). 

 Presence of metastases  (16;32).  

 Inflammation* (10). 

 Nausea and vomiting (10). 

 Baseline nutritional status: more critical in thin patients (BMI*<23 kg/m2) with lower body 

fuel reserves, and in sarcopenic obesity (23;33-35). 

 Diminished physical activity, inactivity in general and depression. 

 Genetic predisposition: genes involved in inflammation*, muscle mass and appetite have 

been linked to cancer cachexia (36) and patients can either have Cachexia-prone or 

Cachexia-resistant genotypes (37). 

 Type of conventional anticancer therapy (chemotherapy*, radiotherapy, surgery).  

 Clinical setting (outpatient*, hospitalized, palliative care). 

 Differences in the methods used to diagnose and score cancer cachexia. 

How can we diagnose cancer cachexia? 

Since weight loss alone is not a good indicator of cachexia and its prognosis*, expert committees have 

analyzed combinations of the criteria (of weight and muscle loss, fatigue and systemic inflammation*) 

that are most strongly associated with adverse quality of life, reduced functioning, more symptoms 

and shorter survival (30).  

The International Consensus Guidelines established by several expert groups to diagnose  

cancer cachexia are (2): 

 Weight loss > 5% over the past 6 months (in the absence of simple starvation) 

Or 

 any degree of weight loss > 2% + body mass index (BMI) < 20 kg/m2 

Or 

 any degree of weight loss > 2% + 

Absolute muscularity below the 5th percentile, consistent with sarcopenia*:  

e.g. Appendicular skeletal muscle index (ASMI) males < 7.26 kg/m2, females < 5.45 kg/m2 
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Why is it important to detect patients at risk and to monitor the severity of 
cachexia? 

In the early stages of the malnutrition process, the stage of pre-cachexia is without complications 

but can be detected by signs such as the loss of up to 5% of weight in the last 3 to 6 months, 

together with loss of appetite, inflammation* and metabolic alterations (38). The pre-cachexia 

stage is a “window of opportunity for successful rehabilitation” because it can be reversed by 

adequate nutritional support. This prevents or delays the onset of clinically evident cachexia and its 

further progression to refractory cachexia. In this last stage, the rapid weight and muscle loss is 

irreversible, the cancer is not responsive to treatment, performance scores are low and the expected 

survival is less than 3 months (9).  

The only treatment available then is to alleviate distress and nutritional complications in a palliative 

care* setting with enteral or parenteral* nutrition (2). 

Stages in Cancer Cachexia  

(Source: Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, Fainsinger RL, et al. Definition and classification of cancer cachexia: an 

international consensus. The Lancet Oncology. 2011 May;12(5):489-95.) 
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In order to detect patients who are at risk of progressing to more advanced stages and to classify 

patients according to their cachexia stage, they receive scores based on their nutritional, functional 

and inflammatory status. These scores are used to identify at-risk patients who are more liable to 

benefit from nutritional support (39), to select the most appropriate type of intervention for each 

stage, to monitor the response to therapy and to predict survival (27;40;41).   

The symptoms, signs and measurements used to score the severity of cachexia are obtained by: 

 Diet questionnaires on food intakes, appetite, digestive problems, nausea, vomiting.  

Eating less than half of the calories habitually consumed is a warning signal of cachexia 

(39;42-44). 

 Quality of life questionnaires on fatigue, pain, dyspnea*, insomnia, physical functioning, 

cognitive status, emotional, financial and social factors (3;45-47). 

 Functional performance questionnaires on complaints, evidence of disease, ability to carry 

on normal activity.  

A Karnofsky score ≤70 (=cares for self but is unable to carry on normal activity or do work) is a 

warning signal of cachexia (48). 

 Measurements of body weight, body mass index BMI.  

A loss of more than 5% weight in the last 6 months and BMI* lower than 20 kg/m2 is a 

warning signal of cachexia (3;41;43;49) 

 Measurements of lean body or muscle mass using CT(computerized tomography)-scans, MRI 

(magnetic resonance imaging), DEXA (Dual energy X-ray absorptiometry), bio-impedance and 

hand-grip muscle strength (50).  

A loss of > 10% lean body mass is a warning signal of cachexia (43). 

 Measurements in blood and urine of molecules* that mark low nutritional reserves 

(albumin*, hemoglobin), inflammation* (C-reactive protein*, erythrocyte sedimentation rate, 

cytokines*) and substances secreted by the tumor (27;30;43;49;51). 

How can we improve the patient’s nutrition in order to prevent cachexia and delay 
its progression to the irreversible stage? 

Current strategies focus on minimizing weight loss by: 

 Providing adequate nutrition with sufficient calories and proteins*, improving the enjoyment 

of meals and appetite 

 Encouraging physical activity to preserve muscle 

mass. 

This will improve quality of life, functioning and survival of 

each individual patient (10;25).  

 

The main steps to follow are:   
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1. Detect, Stage and Select patients to treat: Screening 

 

It is advisable to monitor from the moment of the diagnosis of cancer (52;53), especially in case of 

increased nutritional risk such as in abdominal , head and neck cancers undergoing radiotherapy and 

during chemotherapy* (25;31).  

If at-risk patients are detected and given nutritional support  as early as possible during the pre-

cachexia stage, the chance of success is greater than in the later irreversible stages (31).  

2. Dietary counselling to each patient individually: Nutritional support  

 

Since there are big differences between individuals, each patient needs to undergo an individual 

assessment of the balance between burden and benefit of any (dietary) approach by taking into 

account his/her caloric and nutrient needs, metabolic and inflammatory status, disease stage, 

anticancer treatment and co-morbidities.  

For this purpose the specialized nutritionist assesses nutritional status, calculates the specific dietary 

(caloric) requirements for each patient, educates and motivates, monitors diet compliance, tastes 

and food preferences and alleviates any gastro-intestinal difficulties that may hinder eating. Care is 

taken to explain that cachexia is involuntary and that the patient should not feel guilty for “not eating 

enough” (11;13;16;25;39;54).  

Regular surveillance and frequent contact with the specialized nutritionist are known to improve 

outcomes (55). 

3. Optimize Nutrient intakes to cover the patient’s nutritional requirements 

 

The habitual ad libitum diet is maintained whenever possible so that the patient’s individual 

requirements can be met by eating regular foods (16;56).  General advice on nutrition and physical 

exercise for cancer patients can be accessed here. Some useful tips to improve dietary intake are 

summarized here: 

To facilitate eating:  

-eat what is enjoyed and tolerated, whenever you like, when feeling hungrier, in a relaxed and 

pleasant setting, “eat with the eyes and with love” (54,57,58). 

-take solids and fluids separately, drink plenty between meals but not during 

them.  

-take foods and modify food texture to alleviate gastro-intestinal symptoms such 

as pain, fatigue, nausea, vomiting, constipation, diarrhea, eating/swallowing 

difficulties (25;47).  

Alleviating gastro-intestinal complaints early improved quality of life significantly 

and prolonged survival by about 2 months in patients with metastatic lung 

cancer (59). 

-reduce seasoning and foods with a strong smell when taste and smell are affected. 

 

http://www.anticancerfund.org/sites/default/files/documents/nutrition_and_physical_exercise.pdf
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To cover the requirements of calories, proteins and fats: 

 

In order to minimize weight loss, the cancer patient in general needs to take in enough calories to 

balance the energy used up to maintain basal* metabolism* and physical activity (about 25 kcal/kg 

body weight/day (60). In advanced cancer stages, adding at least an extra 500 kcal/day (to achieve 

about 30 kcal/kg body weight/day) is needed to compensate for the increased metabolism* 

(46;61;62). At least 20% of the calories should be given as protein* (63), which amounts to ingesting 

1-2 g protein/kg body weight/day (1). Since fat is efficiently oxidized to provide energy in cancer 

patients, increasing fat intakes to more than 50% of the total caloric intake (about 1.5 g/kg body 

weight/day) may help to maintain the energy balance and delay weight loss (40;58;64).  

For this purpose: 

 

-eat small amounts of energy- and protein*- dense foods (65) frequently (eg > 6 times/day, snacks 

between-meals (66;67).  

-adapt the dietary pattern to increase nutrient content, e.g. diets based on meat, fat and potatoes 

provide more calories than those based on fruit, milk, bread and soup (66). Ketogenic diets that 

provide sufficient calories from fat and protein but minimally from carbohydrate* (< 50g/d) can 

prevent the loss of muscle mass by feeding the muscle with ketones.  Ketogenic diets starve the 

tumor of energy and may in this way inhibit tumoral growth. We still need additional evidence from 

clinical trials to prove if this strategy has any therapeutic potential. 

-take supplements enriched in calories (≥3 kcal/ml) and 

protein* when the food eaten provides less than 90% of 

nutrient requirements (71). Liquid supplements require less 

effort to consume (62). Since taking liquid ONS does not 

alter satiety or consumption of regular meals, the calories 

from ONS are additional and can thus increase the total 

caloric intake significantly, especially when taken between 

meals. Consult first with your doctor when eating becomes a 

problem and if you are thinking of consuming any kind of supplements. 

When dietary adaptation or oral supplementation are not practically feasible (e.g. when intake is < 

70% of the energy needed, when mucositis*, nausea, vomiting, obstruction and malabsorption 

disrupt swallowing and normal gastro-intestinal function) artificial enteral and parenteral* nutrition 

is given (17;71;72). 

For more information on how to deal with eating problems click here.  

To replenish deficient body stores of specific nutrients and attenuate cachectic alterations:  

Take oral supplements only after consulting your doctor.  

Guidelines from cancer societies advice against high-dose supplement use except when proven 

that specific body stores are deficient and need to be replenished. 

http://www.anticancerfund.org/sites/default/files/documents/dealing_with_nutritional_problems_due_to_cancer_0.pdf
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Some commonly used are: 

- oral nutritional supplements (ONS) enriched in amino acids* such as glutamine (consumed by 

dividing cells) (1;31), leucine (improves appetite) (1), arginine (multiple beneficial effects such as 

wound healing and survival) (73;74) and ornithine (1). 

- oral supplements containing immunonutrients with the capacity to increase appetite, reduce 

inflammation* and oxidative* stress, delay catabolism and muscle breakdown and even potentiate 

anti-cancer therapy (75). Supplements containing long chain n3 fatty acids in fish oil, also known as 

marine polyunsaturated fatty acids (PUFA), provide 1.5-3 g/day of eicosapentanoic acid (EPA 20:5, 

n3) and docosahexaenoic acid (DHA 22:6, n3) and have been effective in improving quality of life in 

some trials (76;77). 

- oral supplements containing vitamins and minerals* when body 

stores are depleted e.g. after more than 10 days insufficient intakes 

(when caloric intake falls below 60% of the requirements), when less 

fruits and vegetables are eaten due to food aversions and gastro-

intestinal difficulties and when micronutrients are lost through 

vomiting and diarrhea (18). In addition, deficiency of vitamins B12, 

B2, B3, folate, zinc and nickel play a role in the deterioration of 

mucosa*, taste, smell that contribute to the eating difficulties 

experienced by cancer patients (7). Except in cases with a clear diagnosis of a vitamin/mineral 

deficiency, guidelines advice against high-dose supplements (78) that provide daily more than 200 mg 

vitamin C, 250 mg vitamin E, 400 µg selenium) (18;79). Since vitamin D levels are low in more than half 

of cancer patients (80), daily doses of 1000-2000 IU/day, or 20 minutes exposure to sun at mid-day 

during the summer restore body stores (81). 

-adapt the diet to provide polyphenols (about 300 mg/day) from for example onions, apples, green 

tea and oranges (82;83). 

 

4.  Promote Physical activity 

 

Counselling patients to maintain a minimal level of activity may delay the loss of function and quality 

of life, even in bedridden patients and in palliative care* (83-85). Physical activity is beneficial in 

several ways: 

- improves protein* synthesis, insulin* action, antioxidant status and inflammation*.  

- stimulates appetite (light exercise before meals) (54). 

- lessens fatigue when doing low resistance endurance exercises in a repetitive way for longer 

periods. 

- attenuates muscle wasting when doing high resistance, less repetitive exercises for shorter periods 

(11).  
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Guidelines recommend being physically active as part of everyday life, if possible, aiming at 

moderate exercise such as brisk walking and cycling to more intensive such as jogging and dancing 

for at least 30 minutes daily (86). 

 

5.  Give Socio-psychological support 

 

The quality of life of cancer patients and their families is significantly affected by cachexia, anorexia* 

and fatigue and is often accompanied by distress. Therefore nutritional advice should not only focus 

on optimizing food intakes, but also on addressing the concerns of the family and caregivers (11). 

Some important goals are to: 

-relieve the distress caused by eating difficulties and the guilt feelings because of “not eating enough 

and losing weight”  

-maintain flexibility 

-provide emotional support and empowerment to help the patient to cope, to enjoy eating, to have a 

sense of “well-being”, to feel comforted…..(58) 

- In case of refractory cachexia, balance expectations and accept the normal course of the disease 

(54). When the disease progresses from the potentially curative to the incurable stage, the burden of 

the nutritional intervention may outweigh any potential benefit and some authors propose a shift 

from “aggressive, weight-maintenance, survival-focused” to “supportive, comfort-focused” approach 

(25;58).  

 

6. Provide Multimodal management 

 

Given that many different pathological factors are involved in the development and progression of 

cancer cachexia, a multimodal management that targets all these factors is needed. For example, in 

some cancers such as in head and neck, reduced food intake is the main cause of cachexia and 

weight loss can be more easily reversed by improving dietary intake (nutritional support). In cancers 

such as in lung and pancreas, increasing the intake of calories and proteins* will not reverse cachexia 

totally. In these cases nutritional and lifestyle support needs to be complemented with medication to 

treat the inflammation*, anemia* and muscle loss (2;53;87), to stimulate appetite and hunger 

feelings directly and to improve the energy balance (1;19;88).  

Thus, multimodal management needs to target the specific alterations that contribute to the 

progression of cachexia in each patient, giving priority to those that can be reversed. In summary, a 

combination of physical exercise to counteract inactivity, atrophy* and catabolism, pharmacological 

agents that influence metabolism* and nutritional intervention to secure sufficient energy intake are 

recommended.  
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Take-away messages and perspectives 

Cancer cachexia is very prevalent (at least half of cancer patients suffer from malnutrition at some 

stage of their illness) and it is directly responsible for cancer deaths, a poorer response to therapy 

and a deterioration of quality of life and physical and psycho-social functioning. 

Since cachexia is often undiagnosed and untreated, it is essential to detect the patients at risk by 

monitoring the evolution over time of not only body weight and body mass index, but also of muscle 

mass and function.  

By starting prevention as early as possible after diagnosis and correcting malnutrition during the pre-

cachexia stage, the onset of cachexia can be delayed.  In later stages when cachexia is refractory, 

weight and muscle loss cannot be reversed by nutritional support and the only treatment available is 

to alleviate the nutritional complications in a palliative care* setting with enteral or parenteral* 

nutrition. 

In cancer cachexia the processing of nutrients is impaired by many different pathological processes 

involving changes in metabolism*, inflammation*, hormones, the nervous system*, muscle 

breakdown and tissue repair. For this reason, simply increasing food intake by changing the diet or 

giving oral supplements will not always reverse the complex changes caused by the cancer. In these 

cases the patient should not feel guilty about not eating enough and may need a multimodal 

approach with complementary medication to alleviate inflammation, loss of appetite and muscle 

loss.  

To answer unequivocally the question of whether nutrient intake and appetite can be improved in 

patients at risk of or with established cachexia, and if so, whether this will have a beneficial impact 

on survival, physical and psychosocial functioning and quality of life, more and bigger trials with 

patients in both the pre-cachexia and cachexia states still need to be conducted (10;58).  
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Glossary 

 

Androgen-deprivation therapies 

This is a (anti)hormonal therapy. The purpose of this treatment is to limit the masculine hormone 

testosterone.  

Albumin   

A type of protein found in blood, egg white, milk, and other substances. 

Amino acid   

One of several molecules that join together to form proteins. There are 20 common amino 

acids found in proteins. 

Anemia   

Condition characterized by the shortage of red blood cells or hemoglobin, the iron that contains the 

hemoglobin carries oxygen from the lungs to the whole body, this process is diminished in this 

condition. 

Anorexia   

Condition in which the patient loses his appetite whatever the cause. 

Ascites   

Abnormal build up of fluid in the abdomen that may cause swelling. In late-stage cancer, tumor cells 

may be found in the fluid in the abdomen. Ascites also occurs in patients with liver disease. 

Atrophy   

Decrease in size or wasting away of a body part or tissue. 

Basal metabolism 

The metabolism necessary for the production of a minimal quantity of energy (calories) needed for 

primary life processes like breathing in an resting state.  Other names are: basal metabolic rate 

(BMR) or energy consumption in rest.  

Body Mass Index (BMI) 

The body mass index (BMI) is a statistical means of measuring body weight based on a person's 

weight and height. It can be calculated by dividing weight in kilograms by the square of the height in 

meters. It is used to calculate whether someone is overweight. 

BMI <18,5 = underweight 

BMI between 18,5-24,9 = normal weight 

BMI between 25-29,9 = overweight 

BMI > 30 = obese 

BMI > 40 = morbid obese 
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Carbohydrate   

A class of organic compounds to which sugar (glucose) and starch belong. They are the body's main 

source of energy. Carbohydrates can be simple or complex according to their size. 

Chemotherapy   

A type of cancer treatment using drugs that kill cancer cells and/or limit their growth. These drugs 

are usually administered to the patient by slow infusion into a vein but can also be administered 

orally via a tablet or capsule, by direct infusion to the limb or by infusion to the liver, according to 

cancer location. 

Comorbidities  

Having two or more disorders who are related to each other. 

Colorectal   

Having to do with the colon or the rectum. 

Corticosteroid   

Any steroid hormone made in the outer part of the adrenal gland. They are also made in the 

laboratory. Corticosteroidshave many different effects in the body, and are used to treat many 

different conditions. They may be used as hormone replacement, to suppress the immune system, 

and to treat some side effects of cancer and its treatment. Corticosteroids are also used to treat 

certain lymphomas and lymphoid leukemias. 

Cytokine   

Cytokines are small cell-signaling protein molecules secreted by the nervous system* and by 

numerous cells of the immune system. They are used extensively in intercellular communication. In 

many chronic diseases, these processes are disrupted. 

Dyspnea  

Difficult, painful breathing or shortness of breath. 

Edema 

An abnormal collection of fluid beneath the skin or in a body cavity. 

Glucose   

Glucose is a monosaccharide sugar that occurs widely in plant and animal tissue. It is the major 

energy source of the body. 

Growth factor   

A natural substance that is made by certain cells in order to regulate the cellular processes, such as 

cell division, proliferation, and differentiation. They usually are proteins such as cytokines. 

Some growth factors are produced in the laboratory and used as a biological therapy. 
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Inflammation   

Redness, swelling, pain and/or heat sensation in a certain region of the body. It is a protection 

reaction against injuries, diseases or tissue irritation. 

Insulin   

A hormone that is produced by the pancreas. It regulates the metabolism of sugar in the blood. A 

lack of insulin can lead to diabetes. 

Lethargy   

Lethargy is a state associated with mental and physical weakness or fatigue. 

Metabolism  

The total of all chemical changes that take place in a cell or an organism. These changes make energy 

and the materials needed for growth, reproduction, and maintaining health. They also help get rid 

of toxic substances. 

Mineral  

A mineral is a naturally occuring solid chemical substance that is found in the earth's 

crust. Minerals play a crucial role in the human body, for the creation of enzymes, the regulation of 

heart rhythm, the formation of bones and other processes. They are obtained by diet or 

manufactured by the body. 

Molecule   

The smallest structural unit of a compound or element that still keeps its chemical properties. 

Mucosa   

The moist, inner lining of some organs and body cavities. Glands in the mucosa make mucus. Also 

called mucous membrane. 

Mucositis   

A complication of some cancer therapies in which the lining of the digestive system becomes 

inflamed. Often seen as sores in the mouth. 

Nervous system   

The organized network of nerve tissue in the body. It includes the central nervous system (the brain 

and spinal cord), the peripheral nervous system (nerves that extend from the spinal cord to the rest 

of the body), and other nerve tissue. 

Outpatient   

An outpatient treatment/setting is a one for which a patient is admitted to a hospital or clinic for 

treatment that does not require an overnight stay. 

Oxidative stress 

A condition in which antioxidant levels are lower than normal.  It results in excessive levels of 

cytotoxic oxidants and free radicals which lead to damage to specific molecules with consequential 
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injury to cells or tissue.  It occurs as a result of fungal or viral infection, inflammation, ageing, UV 

radiation, pollution, excessive alcohol consumption, cigarette smoking … 

Palliative care   

Care given to improve the quality of life of patients who have a serious or life-threatening disease. 

The goal of palliative care is to prevent or treat as early as possible the symptoms of a disease, side 

effects caused by treatment of a disease, and psychological, social, and spiritual problems related to 

a disease or its treatment. Also called comfort care, supportive care, and symptom management. 

Parenteral nutrition  

The administration of nutrients intravenously (through the veins). 

Peripheral edema 

Accumulation of fluids in the periphery (= outside) of the body e.g. arms, legs or ankles.  

Prognosis 

The likely outcome or course of a disease; the chance of recovery or recurrence. 

Protein   

An essential nutrient that is made up of amino acids. Proteins are essential for the working of many 

organisms, including the human body. They are responsible for transport and communication 

between cells, for chemical changes and they maintain the structure of cells. 

Sarcopenia  

The loss of muscle mass and the associated reduction of muscle strength. 

Statin   

A class of drugs used to lower cholesterol levels and hence reduce cardiovascular risk or problems. 

Testosterone   

A hormone made mainly in the testes (part of the male reproductive system). It is needed to develop 

and maintain male sex characteristics, such as facial hair, deep voice, and muscle 

growth. Testosterone can also be made in the laboratory and is used to treat certain medical 

conditions. 
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