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SUMMARY
Cancer is a leading cause of morbidity and mortality in the world. Although developments in early can-
cer detection and treatments led to improved survival, malnutrition remains to be a significant problem 
that may affect the response to treatments. Cancer patients remain to be at high risk for malnutrition 
secondary to local and systemic/metabolic effects of tumors and cancer treatments. The mechanism of 
cancer cachexia is multifactorial and includes inadequate nutritional intake and systemic inflammation 
that leads to a metabolic imbalance. Weight loss and cachexia are of prognostic significance and are 
closely linked to the quality of life. Since early detection and intervention lead to improved outcomes, 
screening and monitoring nutritional status are critical components of cancer care leading to adequate 
nutritional therapies. This review article aims to provide an overview of the mechanisms of malnutri-
tion and cancer related cachexia and recent guidelines with the current evidence on the importance of 
nutrition therapy for cancer patients.
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Introduction
Cancer is ranked as one of the most important health 
problems and leading causes of death in the world. 
Although advances in early detection and treatments 
contribute to improved survival, many cancer patients 
continue to experience malnutrition and weight loss 
as a result of low nutritional intake, emotional distress 
and metabolic factors related to tumors and treatments. 
Nutritional status is found to be a strong predictor of 
cancer prognosis, as well as the quality of life. A study 
of 8660 cancer patients reported a longer survival for 
patients with a Body Mass Index (BMI) of >25.[1]

It is essential to include nutrition as part of the mul-
tidisciplinary approach of cancer management in order 
to improve the survival and quality of life of cancer pa-
tients.[2]

Nutritional assessment and intervention as neces-

sary are as crucial as accurate diagnosis and treatment 
administered that the treatment response rates and 
survival are lower when there is accompanying mal-
nutrition. Further research on cancer nutrition is re-
quired since at least ⅓ of cancer patients are affected by 
malnutrition.[3]

One of the most common mistakes is not initiating 
nutrition support before substantial weight loss and a 
decrease in performance status. 

Although the optimal time for nutritional support 
initiation still lacks data, there is consensus on initi-
ating the nutritional assessment as soon as possible. 
Treatment of cancer malnutrition has a critical role in 
the overall outcome, and the delay of nutrition therapy 
may limit the treatment response. Nutrition risk as-
sessment at the beginning allows for early recognition 
of malnutrition and treatment when needed.[4]
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Systemic inflammation activated by the underlying 
malignancy is one of the most significant causes of this 
clinicopathological condition causing malnutrition 
leading to anorexia and weight loss with muscle and 
tissue loss.[9]

Weight loss, especially with muscle wasting and 
inflammation, are the prominent features of cancer 
cachexia. Symptoms like loss of appetite, fatigue and 
astenia are closely related with these features. Reduced 
food intake causes muscle wasting and weight loss. 
However, this muscle mass loss is usually resistant to 
standard nutritional therapy and results in progressive 
function loss.

Proinflammatory cytokines like IL-6, TNF-α, IL-1, 
IFN-γ are known to increase secondary to malignancy 
and are involved in the mechanism leading to cachexia. 

Furthermore, IL-1β ve TNF have direct negative ef-
fects on the management of food intake through the 
satiety center, ventromedial nuclei as well as the lateral 
hypothalamus hunger center, thus resulting in reduced 
food intake. Lipid mobilizing factor (LMF), proteoly-
sis-inducing factor (PIF) and myostatin are molecules 
secreted directly from the tumor tissue and they are re-
sponsible for the weight loss of cancer cachexia.[8,10]

The Importance of Muscle Mass Monitoring and Sar-
copenia 
Sarcopenia is a term that can be mistaken for cachexia 
and weight loss; however, it is a condition of muscle 
mass and function loss without weight loss. Weight 
gain can be a part of sarcopenia. It is characterized 
with low muscle mass despite high BMI. Sarcopenic 
obesity is linked to increased postoperative compli-
cations and extended hospital stays. Obese patients 
should be screened for sarcopenic obesity and malnu-
trition.[11]

Extensive fat and extracellular fluid can mask the 
muscle loss. Sarcopenic obesity can be an indicator of 
unfavorable prognosis and can be an indicator of post-
surgical morbidity.

European Working Group on Sarcopenia in Older 
People (EWGSOP) recommends gait speed measure-
ment to evaluate muscle strength and performance, 
and hand dynamometry to assess hand grip strength. 
Muscle mass measurement is indicated when the gait 
speed is ≤0.8m/s, and the patient is diagnosed with 
sarcopenia when it is low. Hand dynamometry is rec-
ommended to further evaluate muscle function when 
the gait speed is >0.8 m/s. Muscle mass measurement 
is indicated if the test results are <30 kg for males and 
<20 kg for females.[12]

Hébuterne et al.[5] reported that malnutrition nay 
develop in 30-60% of the patients despite nutritional 
therapy.Therefore, nutritional screening and appro-
priate nutrition therapy are a part of multidisciplinary 
cancer care.[6]

Development of evidence based guidelines will help 
to increase awareness and the transition of research 
data to clinical applications, leading to an effective 
combination of oncological and nutritional therapies 
through oral, enteral or parenteral routes.[5]

Definition and Mechanisms of Cancer-Associated 
Malnutrition and Cachexia
Cachexia is a catabolic state characterized with severe 
weight loss. Unlike anorexia and classic malnutrition, 
skeletal muscle mass loss is observed in cachexia, while 
fat mass is least affected. Quality of life and physical 
performances of patients with cachexia are affected 
and the response to nutritional therapy is partial. The 
incidence of cachexia among cancer patients is approx-
imately 50%, and it is the major cause of mortality in 
10-20% of patients. Literature has shown that nutri-
tional status is an indicator of quality of life in 90% of 
patients. Main mechanisms of cancer cachexia involve 
a combination of several factors, including systemic in-
flammation, reduced nutrition intake, decreased physi-
cal activity, fatigue and metabolic changes secondary to 
cancer and its treatments.[3]

Reduced intake secondary to treatment and iatro-
genic malnutrition are also linked to cachexia. Cachexia 
is a multifactorial syndrome that develops with the con-
tribution of resistant systemic inflammation and causes 
muscle loss- with or without fat mass loss- secondary to 
negative protein and energy balance. Therefore, cachexia 
is part of a functional progressive impairment, which is 
usually irreversible with nutritional therapy.[7,8]

Systemic inflammation should also be targeted dur-
ing anticatabolic therapy. Exercise training should be 
included to increase physical activity and balance en-
ergy with substrate intake. The therapy also should aim 
to reduce factors that cause impairments secondary 
to antineoplastic treatment that result in impaired 
food intake and physical activity. Malnutrition should 
be suspected when BMI <20 kg/m2 for individuals 
younger than 70 years old and <22 kg/m2 for individ-
uals older than 70 years old. Fat-free mass index lower 
than 15 kg/m2 for females and 17 kg/m2 for males is 
associated with unfavorable prognosis. Therefore, nu-
tritional assessment should be initiated with the cancer 
diagnosis and repeated at intervals aiming to evaluate 
food intake, weight and BMI changes.
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Calf circumference measurement is another anthro-
pometric measurement that can be used for sarcopenia 
diagnosis and according to the EWGSOP recommen-
dations, a measurement of ≤31 cm is an indicator of 
sarcopenia.

Malnutrition, cachexia and sarcopenic obesity are 
linked to low quality of life, extended hospital stays, 
increased treatment costs and morbidity as well as 
reduced tolerance to chemotherapy and radiotherapy 
with lower performance status.

Malnutrition may also develop secondary to 
chemotherapy, radiotherapy and surgery as a result 
of reduced caloric intake. Extended hospital stays in-
crease the risk of developing malnutrition. Therefore, 
patients undergoing active treatments should be moni-
tored closely for malnutrition.[13]

Cachexia Classification and Clinical Outcomes of 
Early Cachexia Treatment
Early recognition and management of malnutrition 
are significant for cancer treatment outcomes. Interna-
tional guidelines considered three stages for a grading 
cancer-related cachexia, precachexia, cachexia and re-
fractory cachexia. 

In precachexia, the clinical signs include anorexia 
and glucose intolerance with involuntary weight loss 
of ≤5%. Cachexia stage is recognized as more than 5% 
loss of stable body weight over a 6 month period or 
BMI <20 kg/m² or sarcopenia with an ongoing loss of 
weight of >2%. The refractory cachexia stage is associ-
ated with unresponsiveness to anticancer treatments, 
low performance status and a life expectancy of <3 
months.[7]

Resistance to treatment is almost inevitable when 
nutritional therapy is delayed until the late stages of 
malnutrition and cachexia. Patients with tumors of 
the gastrointestinal system, head and neck cancers, 
lung and liver tumors are among the ones with the 
highest risk of developing malnutrition. Malnutrition 
is more likely to develop in elderly patients, as well as 
patients with advanced stage cancers, when compared 
to younger patients with early stage cancers.[14]

Assessment of Nutritional Status
Clinical parameters like tumor location, current treat-
ments, weight loss, and factors that impair food intake 
and absorption, including nausea, vomiting, diarrhea 
and constipation, anorexia, astenia, decreased physical 
activity, pain, depression and socioeconomic factors, 
should all be considered when assessing the nutritional 
status.[15]

Daily calorie intake and BMI should be consid-
ered when planning nutritional therapy. Weight and 
nutritional status should be routinely monitored and 
the nutritional intervention should be adjusted accord-
ingly with the guidance of a dietitian. There are several 
validated screening tools that allow for fast, cheap and 
sensitive assessment of the nutritional status.[16]

Medical history, anthropometric measurements, 
nutrition history, diet intake, biochemical parameters, 
screening tests are the mainstays of nutritional assess-
ment.

Patient’s BMI, thigh and mid upper arm circumfer-
ence, skin fold measurements are recorded during the 
initial assessment. Weight assessment should include the 
weight change, as well as the duration of the change, and 
the information regarding existing ascites and edema.

Given the unstable metabolic parameters and on-
going inflammatory processes in cancer, blood pro-
tein levels are not always reliable; however, despite this 
ESPEN guidelines recommend to use C-reactive pro-
tein (CRP) and serum albumin to estimate the extent 
of systemic inflammation.[17,18]

There are several tools for nutritional status as-
sessment. Frequently used assessment tools for cancer 
patients include Patient Generated Subjective Global 
Assessment (PG-SGA), Malnutrition Screening Tool 
(MST), Nutritional Risk Screening (NRS-2002), Mal-
nutrition Universal Screening Tool (MUST), Sub-
jective Global Assessment (SGA), Mini Nutritional 
Assessment (MNA).[19]

PG-SGA questions the amount of oral food intake, 
weight loss, functional capacity symptoms (existence 
of nausea, vomiting, loss of appetite, pain, fatigue, 
odynophagia, early satiety, diarrhea/constipation, 
mucositis, taste and smell disturbances) are recorded 
to make a global evaluation of patient status. Accord-
ing to PG-SGA findings, patients scoring 0-1 do not 
need further intervention but require follow-ups. Pa-
tients who scored 2-3 and their caretakers should be 
educated regarding pharmacological symptom man-
agement, they should also receive dietitian counseling. 
Symptom management should be led by a dietitian 
when the patients score 4-8. A score of >9 is an indica-
tor of a critical situation and these patients should be 
started on intense nutritional therapy.[19]

MST is a simple screening tool and consists of two 
questions evaluating the recent unintentional weight 
loss and malnutrition secondary to loss of appetite. A 
score of ≥2 indicates a malnutrition risk.[20]

NRS-2002 is used for in-patients and is designed 
to measure the existing malnutrition as well as disease 
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severity. The scoring is between 0-6, a score of ≥3 is in-
dicative of the need for further assessment for potential 
nutritional therapy.[21]

MUST, is a screening tool of choice for some spe-
cific patient groups. It is used worldwide and is vali-
dated for cancer patients.[22]

Although SGA is a more comprehensive tool pro-
viding morbidity and mortality estimates for in-pa-
tients, it requires a physical examination and more 
time, as well as trained personnel.[23]

Mini Nutritional Assessment-Short Form (MNA-
SF) is developed for elderly patients by Rubenstein 
et al. to save time by selecting six questions with the 
strongest correlation from an 18 question form. It eval-
uates the malnutrition risk by questioning recent phys-
ical activity, reduced food intake, weight loss, BMI, 
psychological stress, neuropsychological problems and 
acute illness.[20]

Bioelectrical impedance analysis (BIA) sends an 
unnoticeable amount of electricity throughout the 
body and works on the principle that the electric cur-
rent flows at different rates depending on the tissue 
composition and it can differentiate between fat and 
muscle cells using their unique conductivity. It is a 
practical way to define fat and muscle mass changes in 
cancer patients during follow-up visits.[24]

Dual-energy X-ray absorptiometry (DXA) and 
Computerized Tomography can also provide informa-
tion regarding muscle mass. These imaging modalities 
can be safely used to evaluate body composition during 
routine oncology assessments.

Is Nutritional Assessment Time Consuming?
Although guidelines and literature have pointed out 
the importance of nutritional assessment on the overall 
outcome of the cancer treatment, it is common practice 
to ignore the nutritional assessment given the idea that 
it will take much time that the clinical routine cannot 
handle. Nutritional assessment should not be a time-
consuming process, while all evaluations are not re-
quired to be done at each visit, simple methods, such as 
weight change evaluation, biochemical test assessment, 
an NRS-2002 screening test can take a few minutes, 
and if we add another few minutes for formulating 
the nutritional therapy plan, it will still not exceed five 
minutes for such an efficient treatment modality.

Pharmaconutrients
Essential amino acids, omega-3 fatty acids and nucleo-
tides have been included in treatments to reduce in-
flammation while supporting the immune system with 

the hopes of improving cancer outcomes.[25]
“Immunonutrition” is defined as modulation of 

the immune system by nutrients and food. It is called 
“Pharmaconutrition” when nutrients are used in 
higher than physiological amounts. Immunonutrition 
aims to increase cellular resilience, the integrity of mu-
cosal barriers and balance the systemic inflammatory 
responses.[26]

Immunonutrients act like pharmacological agents 
when consumed in doses higher than daily recom-
mended values and they are called pharmaconutrients. 
There are ongoing studies on the use of glutamine, 
omega-3 fatty acids, arginine, vitamins and minerals. 
Pharmaconutrient is a new era of research with several 
ongoing studies.[27]

What is Nutrition Therapy?
Nutrition Therapy for cancer patients is recommended 
according to the tumor stage, tumor location, grading of 
malnutrition severity. Depending on the severity, it starts 
with healthy diet advice and continues as oral enteral nu-
trition, tube feeding and parenteral nutrition.[28]

If the nutrition advice is not sufficient, and the pa-
tient receives <60% of the required calories during the 
last 10 days, nutritional support should be initiated 
with oral, enteral nutrition. Several products exist on 
the market with a variety of energy/protein values, con-
centrations and flavors. The product should be chosen 
according to the patient’s estimated need for calories 
and protein.

Tube feeding should be initiated if the patient did 
not respond well to previous nutritional therapy steps, 
the anatomical location of the tube type and enteral 
product should be chosen specifically for each patient 
based on their health status and needs. Tubes include 
nasogastric, gastrostomy and jejunostomy tubes. Par-
enteral nutrition is the choice of therapy when enteral-
nutrition is not possible or adequate.[17,29]

Enteral nutrition products involving L-arginine, 
RNA nucleotide and omega-3 fatty acids are grouped 
as immunonutrition products. Their role in enteral nu-
trition of cancer patients is not clear. There is some data 
suggesting the benefits of perioperative immunonutri-
tion. It can be recommended for patients undergoing 
major head and neck and abdominal cancer surgeries, 
5-7 days before and after surgery.[30]

Conclusion
ASPEN and ESPEN guidelines recommend that all 
cancer patients should be screened for malnutrition 
risk independent of their BMI and body weight at an 
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early stage of their treatment course. Nutrition therapy 
should be personalized and initiated early. Nutritional 
assessment includes anorexia, body composition, in-
flammatory markers, resting energy expenditure and 
physical activity. Guidelines recommended daily in-
take of 1.0-1.5 g/kg/day protein and 25-30 kcal/kg/day.
Multimodality nutritional therapy aims to increase 
cancer treatment outcomes by increasing nutritional 
intake and physical activity while reducing inflamma-
tion and hypermetabolic stress.
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