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ABSTRACT:

Background: Tumour cachexia represents the most severe form of malnutrition in cancer patients

and is responsible for nearly one-third of cancer-related deaths, either directly or indirectly.
Malnutrition in cancer patients arises from factors related to the tumour itself, the patient’s
condition, or the treatment received.

Methods: This study reviews the primary mechanisms contributing to malnutrition in cancer
patients, particularly in the context of different treatment modalities such as chemotherapy,
radiation therapy, and surgery. The physiological impact of malnutrition, its implications on
patient outcomes, and associated healthcare costs are also examined.

Results: Malnutrition in cancer patients occurs through four essential pathways:

Inadequate nutrition and energy consumption — due to reduced appetite or difficulty in eating.
Modifications to nutrient absorption and digestion — caused by tumour-related metabolic
alterations.

Increased nutritional requirements — resulting from the body's inflammatory response to cancer.
Changes in nutrient metabolism — leading to muscle wasting and weight loss.

The consequences of malnutrition include loss of muscle mass and strength, reduced functional
status, impaired quality of life, and greater dependence on caregivers. It also hampers the body's
natural healing processes, increasing the risk of surgical complications such as infections and

wound dehiscence. Additionally, malnutrition contributes to prolonged hospital stays, raising
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overall tratment costs. Severe weight loss is strongly correlated with lower survival rates in cancer
patients.

Conclusion: Malnutrition is a critical concern in cancer care, significantly impacting patient
health, treatment outcomes, and healthcare expenditures. Early intervention and nutritional support
strategies are essential to mitigate its effects and improve patient prognosis.

KEYWORDS: quality of life, cancer, hunger, Cachexia due to cancer.

INTRODUCTION:

Because of its high morbidity and mortality, significant impact on the patient's and his
family's quality of life, and frequency, cancer is one of the diseases with the highest potential for
harm to health. The incidence of cancer in Spain is estimated to be 291 women and 321 men per
100,000 people. This number is predicted to rise by 35-45% in the following years. Still, mortality
rates will decline primarily due to improved oncological and supportive care, including nutritional
support. Nutrition and cancer are related in two ways: on the one hand, a poor diet can lead to a
higher incidence of certain tumours (about 35-45% of tumours in men and up to 61% of tumours
in women are related to diet); on the other hand, cancer and its treatments can cause malnutrition,
which develops in 45-85% of cancer patients during the disease (Gaafer & Zimmers, 2021).

In a time when obesity is a worldwide epidemic, being overweight itself is now considered
a risk factor for developing some forms of cancer, such as those of the breast, prostate, and
endometrial, and it also raises the risk of dying from certain malignancies (liver, pancreas, etc.). If
adults maintained a body mass index of less than 25.5 kg/m2, the 90,000 cancer deaths that occur
in the USA each year may be prevented. Tumour cachexia is the highest manifestation of
malnutrition in cancer patients and accounts for one-third of cancer patients' deaths, either directly
or indirectly. The syndrome known as tumour cachexia, which the author will go into further detail
about later in this research, is typified by severe weight loss, anorexia, and asthenia, ultimately
culminating in malnourishment as a result of reduced food intake or anorexia. Due to a
hypermetabolic condition that causes the tumour and host to compete for nutrients, which causes
the patient to lose weight more quickly (Ni & Zhang, 2020).

Malnutrition prevalence among cancer patients
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Despite the high frequency of malnutrition among cancer patients, there is very little

research that discusses the prevalence or incidence of malnutrition during cancer. The first is a
reference work, despite criticism for excluding patients with head and neck cancers, who are
among the patients in whom malnutrition is most common. (Hunis et al.) studied weight loss in
over 3,000 cancer patients, dividing them into three groups based on the frequency of weight loss
(Table I). According to (Nourissat et al., 2008) research, nutritional symptoms were examined in

645 cancer patients attending outpatient clinics (table I1).
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of nutritional issue at the time of diagnosis, and more than 76% had lost weight. In contrast to
breast or haematological neoplasms and sarcomas, which are less common and less severe in cases
of weight loss, malnutrition is more common in cases of pancreatic and stomach cancer.
In our nation, the NUPAC study evaluated the nutritional health of 782 hospitalized patients
receiving home/outpatient care in 2018-2019. The study focused on patients with locally advanced
or metastatic cancer. The primary test, the Patient-Generated Subjective Global Assessment (ESR-
PG), revealed that 42.30% of patients had anorexia, 53% had severe malnutrition or were at risk
of developing it, and possibly most importantly, 83.7% of patients with advanced cancer needed

nutritional intervention (Fu et al., 2022).
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When discussing the causes of malnutrition in cancer patients, three areas must be covered,
which we can name as follows: The first section discusses the fundamental mechanisms of
malnutrition in cancer; the second section discusses tumour cachexia in particular; and the third
section summarises the various causes of malnutrition that are related to the tumour, the patient,
or the treatments. Table 111 illustrates the complexity of malnutrition in cancer and the fact that a
patient may have almost all of the causes present in them. We'll primarily refer to the third portion
(Bauer et al., 2002).

Fundamental processes by which malnutrition manifests in cancer

There are four primary pathways by which malnutrition in cancer patients can manifest itself:
Inadequate nutrition and energy consumption.

Modifications to nutrition absorption and digestion.

A rise in requirements.

Changes in the metabolism of nutrients.

Cachexia due to cancer:

The complex syndrome in question has the potential to contribute to nearly 25% of cancer-
related deaths directly. It is typified by several symptoms, including anorexia, early satiety, rapid
deterioration of general condition (pale and rough skin, hair loss, emaciated face), immunological
changes (higher susceptibility to infections), and metabolic changes (anaemia, oedema, vitamin
deficiency, hydro electrolyte alterations). Patients eat less food while maintaining their eating
preferences. Cachexia is thought to affect 20-51% of cancer patients, and 65-81% of patients reach
the terminal stages of the illness. In addition to raising morbidity and mortality, cachexia also

manifestly lowers the quality of life for cancer patients and increases healthcare costs (fig. 1).
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2008).

Cancer anywhere in the digestive tract can cause mechanical or functional alterations that

affect a patient's diet. Head and neck tumours are among the most common tumours in the more
proximal parts that cause malnutrition, both because of changes in chewing, salivation, or
swallowing and because of the discomfort that is often associated with them.
Malnutrition in the oesophagus tract is primarily caused by dysphagia. Anorexia, early satiety, or
restriction of gastric transit are associated with gastric tumours. The most noticeable clinical sign
in the farther reaches of the digestive tract is the onset of occlusive or subocclusive symptoms,
malabsorption, and poor digesting. The author has already provided commentary on the metabolic
alterations brought on by the tumour and the release of chemicals that cause cachexia (Argilés et
al., 2014).
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Figure 1: The relationships and effects of tumour cachexia and malnutrition.

The two leading causes of malnutrition in patients are anorexia and tumour cachexia.
Anorexia is a complex disorder that affects many cancer patients. It is nearly the standard in
advanced tumours, with rates as high as 71%. Pain, drugs, cancer therapies, and psychological
changes can exacerbate anorexia. In many situations, anorexia will persist even after these reasons
are treated. Psychological changes: The psychological effects of receiving a cancer diagnosis and
the distress associated with undergoing various therapies can significantly affect cancer patients
(Fearon et al., 2013). Several psycho-social elements that can result in a significant change in diet
must be considered:

People with cancer frequently experience depression, worry, and dread, which can exacerbate
anorexia.

The anxiety associated with managing several cancer treatments may exacerbate the patient's
anorexia.

Living alone and unable to cook or prepare meals because of physical changes results in less intake
and a gradual decline in nutrition. One of the best social activities is dining; social isolation is
exacerbated by hesitation and food aversion. All of this significantly impacts social interaction

and, eventually, life satisfaction.
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Causes of malnutrition related to cancer treatments: cancer treatments, in all their forms can
cause malnutrition. This is particularly true when cancer is being treated with a variety of therapies,
such as radiation, chemotherapy, and surgery (Vanhoutte et al., 2016).

Oncological Surgery:

Surgical procedures for cancer can be either soothing or curative. Still, they always result
in significant metabolic stress and a heightened requirement for nutrients and energy, particularly
in the case of curative procedures. In addition, a substantial number of patients have surgery when
already malnourished, a fact that undoubtedly raises the risk of complications. During any surgery,
a patient's typical food intake may be compromised by pain, anorexia, asthenia, gastroparesis, and
paralytic ileus (caused by the anaesthesia and the surgery itself). These side effects are common
in patients ~ with  more  energy  than  usual—requirements  for  protein.
Every digestive system surgery is unique; malnutrition can result from various post-surgical
alterations. Surgery for large-scale resections of head and neck tumours, plastic surgery that can
permanently change the way one chews and swallows, and resections of the small intestine, colon,
rectum, pancreas, liver, and biliary system are all included (table 1V) (Argilés & Lopez-Soriano,
1999).
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Head and neck surgery Severe chewing-swallowing disorders.
Xerostomia. Motor/mechanical dysphagia.

esophageal surgery Swallowing disorders: reflux, fullness, satiety

early. Dysphagia. Esophagogastric strictures.

Colon/Rectal Resections Diarrhea. Hydroelectrolyte Alterations.
Vit B12, Ca, Mg, Na, K malabsorption.

Oncological radiation therapy's impact on nutritional status depends on the tumour's
location, extent, dosage, and fractionation. Additionally, side effects will vary depending on the
patient's previous treatments, such as chemotherapy or treatments given in addition to radiation
therapy. Generally speaking, the effects start to show up in the first two weeks of RT and reach
their peak after two-thirds of the dose has been given. Cancer Patients' Causes of Malnutrition of
the entire dosage typically don't go away until 2-4.5 weeks following the conclusion of therapy.
Specific symptoms (such as xerostomia and taste and smell abnormalities) may take months or
never (Obeagu & Obeagu, 2024b).

The most common side effects of radiation therapy for head and neck tumours include
oropharyngeal mucositis, dysphagia, odynophagia, xerostomia, hypo- and dysgeusia, and altered
or lost smell. The following are possible long-term effects: ulcers, xerostomia (caused by salivary
gland fibrosis), taste loss, dental cavities, trismus (caused by muscle fibrosis), and
osteoradionecrosis of the jaw (Obeagu & Obeagu, 2024a).

The acute effects of radiation therapy on the abdomen or pelvis (stomach, pancreas, colon,
rectum, cervix, uterus, prostate) vary depending on the location of the irradiated lesion. These
effects include diarrhoea, malabsorption, "choleretic” enteropathy, the irritative effect of non-
reabsorbed bile salts, hydroelectrolyte changes, and cystitis. When left untreated, it can also result
in subocclusive symptoms, ulcers, strictures, fistulas, diarrhoea, malabsorption, and enterocolitis.
Effects of chemotherapy: the kind of medication used, the treatment plan (mono or

polychemotherapy), the dosage, duration, and concurrent therapies, as well as the individual
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patient's predisposition based on their prior clinical and nutritional status, all influence the onset
and severity of symptoms (Tan & Tan, 2022).

Cytostatics are the most hazardous chemotherapeutic drugs because they impact neoplastic
and non-neoplastic cells, including bone marrow, digestive tract, and hair follicles, by acting
systemically on rapidly reproducing cells. A multitude of adverse effects (Table V) may impact
the patient's nutritional status, including but not limited to nausea, vomiting, anorexia, taste
alterations, mucositis, and severe enteritis, which may present as oedema and mucosal ulceration
resulting in malabsorption and diarrhoea that may be violent, severe, and bloody (Lyon et al.,
2020).

More than 70% of patients experience nausea and vomiting as side effects of

chemotherapy, making them the most prevalent side effects. They result in weight loss, electrolyte
imbalances, decreased oral intake, and general weakness. Mucositis often has a brief duration.
Severe pain may result, and oral intake may be difficult or impossible. Likewise, it has also been
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shown tht there are modifications in body composition brought on by the effects of chemotherapy
(Herschbach et al., 2020).

Malnutrition's effects on cancer

Cancer patients who are malnourished have a loss of strength and muscle mass, which has
a significant impact on their functional state. It also lowers their quality of life and increases their
reliance on carers or family members for care existence. As a result of increasing weight loss, the
patient experiences asthenia and inactivity, which worsen the condition's functional capability by
causing muscle atrophy. Breathing function deteriorates due to atrophy in the diaphragm and other
breathing muscles. Similarly, cardiac changes show up as a reduction in myocardial mass,
modifications to myofibrils, problems with electrical conduction, and a decline in function with a
lower cardiac output (Cecerska-Hery¢ et al., 2021).

These patients' immunocompetence is also impacted by protein-energy malnutrition,
primarily through cellular immunity and an increased risk of infectious complications, which are
a significant cause of morbidity in this patient population. Moreover, malnutrition hinders the
body's natural healing processes and raises the possibility of surgical problems, including suture
dehiscence. Treatment expenditures are exacerbated by circumstances that increase hospital stays,
such as those following surgery or infectious infections (Yilmaz et al., 2020).

DISCUSSION:
Malnutrition's effects on how well cancer treatments work

Additionally, a worse tolerance to chemotherapy and radiation therapy, as well as a worse
response to them, are linked to malnutrition. Variations in how patients react to chemotherapy
could be explained by the fact that malnourished people have slower tumour cell kinetics, which
lessens their susceptibility to chemotherapeutic drugs. However, inadequate tolerance to therapies

is impeded by hunger, making them more harmful. Medications cannot bind to them adequately
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due to dcreased circulating proteins, which modifies the medications' half-live durations and
pharmacokinetic properties (Sehouli et al., 2021).

Moreover, decreased glomerular filtration and oxidative metabolism may result in
cytostatics acting less effectively and more hazardous. By improving the nutritional status of the
patients, as in the case of malnourished colon cancer patients who received parenteral nutrition
before surgery, we can say that there is a complementarity between nutritional treatment and
oncological treatments, even though there is still debate regarding a potential increase in overall

survival brought on by nutritional support (Zhang et al., 2021).
Undernourishment and life quality

The four main components of quality of life, physical, functional, emotional, and social
well-being, characterize it and should be evaluated appropriately. Malnutrition impacts quality of
life because it weakens muscles and leads to a feeling of weakness and asthenia. It also has an
impact on mental health since it can create or worsen depressive symptoms. Losing weight due to
cancer alters one's perception of one's physique, which makes depressive and powerless feelings
even worse. More recently, Ravasco's group has shown that the worsening of nutritional status is
the second most crucial factor in determining the quality of life, second only to the tumour's stage;
hence, the percentage influence on the patient's quality of life was 30% (Gebremedhin et al., 2021).

Malnutrition's effects on cancer are the tumour's location, 30% of lost weight, 20% of
intake, 10% of chemotherapy, 6% of surgery, 3% of the illness's length, and 1% of the tumour's
stage. In actuality, malnutrition worsens the quality of life by raising the risk of complications,
reducing the time free from symptoms, and shortening the time spent in a hospital. The vital tone
usually improves, and the sense of weakness usually goes away shortly after beginning an
appropriate nutritional intake, all of which help the patient feel better overall. The patient's initial
condition, the kind and location of the tumour, and the course of the illness will all influence how
helpful nutritional support is for quality of life (Mancuso et al., 2022).

CONCLUSION:
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Ultimately, it's important to remember how hunger affects mortality because significant
weight loss is linked to a decreased chance of survival. The main factor contributing to morbidity
and death in advanced cancer patients is weight loss. The American Cancer Society and the
National Cancer Institute claim that malnutrition is still a significant issue for children with cancer
and that it accounts for the death of one in three adult cancer patients. However, this relationship
is less evident in the pediatric population. Cancer, but it doesn't impact survival.

REFERENCES:

Argilés, J. M., Busquets, S., Stemmler, B., & Lépez-Soriano, F. J. (2014). Cancer cachexia: understanding
the molecular basis. Nature Reviews Cancer, 14(11), 754-762.

Argilés, J. M., & Lopez-Soriano, F. J. (1999). The role of cytokines in cancer cachexia. Medicinal
research reviews, 19(3), 223-248.

Bauer, J., Capra, S., & Ferguson, M. (2002). Use the scored Patient-Generated Subjective Global
Assessment (PG-SGA\) as a nutrition assessment tool in patients with cancer. European journal of
clinical nutrition, 56(8), 779-785.

Cecerska-Hery¢, E., Surowska, O., Hery¢, R., Serwin, N., Napiontek-Balinska, S., & Dot¢gowska, B.
(2021). Are antioxidant enzymes essential markers in diagnosing and monitoring cancer patients—
a review? Clinical Biochemistry, 93, 1-8.

Evans, W. J., Morley, J. E., Argilés, J., Bales, C., Baracos, V., Guttridge, D., Jatoi, A., Kalantar-Zadeh,
K., Lochs, H., & Mantovani, G. (2008). Cachexia: a new definition. Clinical nutrition, 27(6), 793-
799.

Fearon, K., Arends, J., & Baracos, V. (2013). | understand the mechanisms and treatment options for
cancer cachexia. Nature reviews Clinical oncology, 10(2), 90-99.

Fu, Z., Zhang, R., Wang, K. H., Cong, M. H., Li, T., Weng, M., Guo, Z. Q., Li, Z. N., Li, Z. P., & Wang,
C. (2022). Development and validation of a Modified Patient-Generated Subjective Global
Assessment as a nutritional assessment tool in cancer patients. Journal of cachexia, sarcopenia
and muscle, 13(1), 343-354.

793



Journal of Medical &
Health Sciences Review

Journal of Medical &
Health Sciences Review

https://imhsrcom/index.php/jmhsr

Gaafer, O. U., & Zimmers, T. A. (2021). Nutrition challenges of cancer cachexia. Journal of Parenteral
and Enteral Nutrition, 45(S2), S16-S25.

Gebremedhin, T. K., Cherie, A., Tolera, B. D., Atinafu, B. T., & Demelew, T. M. (2021). Prevalence and
malnutrition risk factors among adult cancer patients receiving chemotherapy treatment in a cancer
centre, Ethiopia: a cross-sectional study. Heliyon, 7(6).

Herschbach, P., Britzelmeir, 1., Dinkel, A., Giesler, J. M., Herkommer, K., Nest, A., Pichler, T., Reichelt,
R., Tanzer-Kiintzer, S., & Weis, J. (2020). Distress in cancer patients: Who are the main groups at
risk? Psycho-Oncology, 29(4), 703-710.

Hunis, A. P., Hunis, M., & Lipovestky, F. Nutrition in the Patient with Cancer Clinical Physiological and
Therapeutic Aspects.

Lyon, A. R., Dent, S., Stanway, S., Earl, H., Brezden-Masley, C., Cohen-Solal, A., Tocchetti, C. G.,
Moslehi, J. J., Groarke, J. D., & Bergler-Klein, J. (2020). Baseline cardiovascular risk assessment
in cancer patients scheduled to receive cardiotoxic cancer therapies: a position statement and new
risk assessment tools from the C ardio-O ncology S tudy G roup of the H eart F ailure Association
of the E uropean Society of Cardiology in collaboration with the International C ardio-O ncology
Society. European Journal of Heart Failure, 22(11), 1945-1960.

Mancuso, S., Mattana, M., Santoro, M., Carlisi, M., Buscemi, S., & Siragusa, S. (2022). Host-related
factors and cancer: Malnutrition and non-Hodgkin lymphoma. Hematological Oncology, 40(3),
320-331.

Ni, J., & Zhang, L. (2020). Cancer cachexia: definition, staging, and emerging treatments. Cancer
management and research, 5597-5605.

Nourissat, A., Vasson, M., Merrouche, Y., Bouteloup, C., Goutte, M., Mille, D., Jacquin, J., Collard, O.,
Michaud, P., & Chauvin, F. (2008). Relationship between nutritional status and quality of life in
patients with cancer. European journal of cancer, 44(9), 1238-1242.

Obeagu, E., & Obeagu, G. (2024a). Hematologic Considerations in Breast Cancer Patients with HIV:
Insights into Blood Transfusion Strategies. Elite Journal of Health Science, 2(2), 20-35.

Obeagu, E., & Obeagu, G. (2024b). Optimizing Blood Transfusion Protocols for Breast Cancer Patients
Living with HIV: A Comprehensive Review. Elite Journal of Nursing and Health Science, 2(2),
1-7.

794



urnal of Medical

Journal of Medical & Jol
Health Scien Revie!

oul
Health Sciences Review

https://jmhsr.com/index.php/jmhsr

Sehouli, J., Mueller, K., Richter, R., Anker, M., Woopen, H.. Rasch, J., Grabowski, J. P., Prinz-Theissing,
E., & Inci, M. G. (2021). Effects of sarcopenia and malnutrition on morbidity and mortality in
gynecologic cancer surgery: results of a prospective study. Journal of cachexia, sarcopenia and
muscle, 12(2), 393-402.

Tan, A. C., & Tan, D. S. (2022). Targeted therapies for lung cancer patients with oncogenic driver
molecular alterations. Journal of Clinical Oncology, 40(6), 611-625.

Vanhoutte, G., van de Wiel, M., Wouters, K., Sels, M., Bartolomeeussen, L., De Keersmaecker, S.,
Verschueren, C., De Vroey, V., De Wilde, A., & Smits, E. (2016). Cachexia in cancer: What is the
definition? BMJ open gastroenterology, 3(1), e000097.

Yilmaz, M., Atilla, F. D., Sahin, F., & Saydam, G. (2020). The effect of malnutrition on mortality in
hospitalized patients with hematologic malignancy. Supportive Care in Cancer, 28, 1441-1448.

Zhang, X., Pang, L., Sharma, S. V., Li, R., Nyitray, A. G., & Edwards, B. J. (2021). Malnutrition and

overall survival in older patients with cancer. Clinical nutrition, 40(3), 966-977.

795



