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ABSTRACT 

 
Nutrition plays a critical role in influencing treatment response, recovery, and overall clinical outcomes in cancer patients. 

Malnutrition is highly prevalent among individuals undergoing cancer therapy due to factors such as reduced appetite, 

metabolic alterations, treatment-related side effects, and disease progression, leading to compromised immune function, delayed 

healing, and decreased quality of life. This review explores the nutritional significance in cancer care and its direct impact on 

patient outcomes, including therapeutic tolerance, survival rates, and functional status. Adequate nutritional support has been 

shown to improve treatment efficacy, reduce complications, minimize hospital stays, and enhance physical strength and 

psychological well-being. Emphasis is placed on individualized nutritional assessment, early intervention, and the integration of 

dietetic therapy as a component of comprehensive oncology management. The study highlights the importance of balanced 

macro- and micronutrient intake, oral nutritional supplements, and enteral or parenteral nutrition when necessary. Optimizing 

nutritional strategies is pivotal in improving prognosis and promoting holistic recovery in cancer patients. 
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INTRODUCTION 
Nutritional problems are often encountered during the treatment of cancer. A prospective observational study reported that 

51.1% of all cancer patients presented nutritional impairment, and 64% of patients showed reduction in weight 6 months after 

diagnosis [1]. Weight loss, especially cachexia, are widely recognized as not only reduced physical function and quality of life, 

but also poor prognostic factors in cancer patients. Classically, BMI is often used for measuring nutritional status of a patient, 

and recent studies have focused more on sarcopenia [2]. However, nutritional problems are complex and vary depending on the 

location and stage of cancer [1,3]. Therefore, nutritional support for cancer patients should be based on the assessment of each 

patient’s condition and appropriate planning of the outcome. In this review, we will look at what should be considered to 

prevent malnutrition by providing adequate nutrition to cancer patients. 
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Cachexia, usually found in cancer patients, is not only caused by malnutrition owing to anorexia. It is a more complicated 

condition combining lower intake, metabolic malfunction, and higher energy need. This process comprises a range of 

inflammatory cytokines in cancer cells, abnormalities in protein and lipid metabolism, and an imbalance in the creation and 

degradation processes of muscle proteins. 

Dysfunction in the control of human inflammatory process is documented in numerous disorders, including cancer. Researches 

have revealed that elevated inflammatory cytokines, such as TNF-α and interleukin-6 (IL-6), play significant roles in the 

nutritional metabolism of cancer patients [4]. TNF-α is a cytokine associated to cachexia, and it was initially dubbed cachectin 

[5]. It has long been recognized that TNF-α infusion induces loss of skeletal muscle mass in mice, while TNF-α blocking 

immunoglobulin decreased muscle loss in tumor-bearing rats [6,7]. Although it is controversial if TNF-α levels in blood are 

higher in cancer patients, it is believed that TNF-α activates nuclear factor kappalight-chain-enhancer of activated B cells (NF- 

κB) and promotes the degradation of proteins through a pathway independent of the ubiquitin-proteasome pathway [8]. 

Furthermore, TNF-α stimulates other cytokines and may elicit symptoms linked with cachexia, such as anorexia [9]. A research 

utilizing an antiTNF-α drug, etanercept, in cancer patients revealed that etanercept improved chemotherapy adherence and 

tiredness during cancer treatment [10]. IL-6 is also considered to have a very essential role in cancer-related cachexia. In a 

research utilizing ApcMin/+ mice, increase of IL-6 did not produce cachexia in the tumor-free animals. However, elevation of 

IL-6 was associated with decreased skeletal muscle and fat mass, and increased tumor burden in ApcMin/+ mice [11]. In cancer 

patients, IL-6 increases the acute phase reactants such as CRP through signal transducer and activator of transcription 3 

(STAT3), and it is associated with muscle wasting [12]. However, in a trial of lung cancer patients, treatment of humanized anti- 

IL-6 antibody was beneficial in reducing symptoms such as anorexia, but it did not stimulate weight gain [13]. Therefore, it is 

found that cancer-associated cachexia is not only connected to one cytokine, but is controlled by the interactions of multiple 

signaling molecules. 

 

In catabolic illnesses, different hormones and cytokines control protein synthesis and breakdown via the ubiquitin-proteasome 

pathway, autophagy, and transforming growth factor beta family ligands. Up-regulation of the ubiquitin-proteasome system by 

catabolic stress in numerous animal tumor models has been related with muscle atrophy. Myofibrillar components of muscle 

protein are predominantly degraded in the ubiquitin-proteasome pathway, and this leads to diminished muscular strength [14]. 

Moreover, the stress hormones and inflammatory cytokines induce autophagy and mitochondrial malfunction, which contribute 

to muscular atrophy. These processes are controlled by atrogenes and transcription factors, such as NFκB and forkhead box 

protein O (FOXO). 14 Especially in cancer patients, chemotherapy itself and malabsorption by consequences of treatment, such 

as mucositis, may directly trigger muscle atrophy [15] 

http://www.verjournal.com/


Nutritional Significance and Its Impact on Cancer Patient Outcomes 

15 
VASCULAR & ENDOVASCULAR REVIEW 

www.VERjournal.com 

 

 

 

 

It is widely recognized that impairment of glucose metabolism occurs in cancer patients. Cancer cells display significant 

glycolysis, and glucose is generated via gluconeogenesis in the liver utilizing lactate produced by the cancer cells [16]. During 

cancer-associated cachexia, elevated level of insulin-like growth factor-1 is detected, leading in insulin resistance [17]. Thus, 

most of the glucose produced is consumed by the cancer cells; thus, cancer patients have a very high energy need. However, in 

real clinical investigations, insulin resistance is not invariably related with weight reduction [18]. 

 

Lipid metabolism is also disturbed in cancer patients. The loss of adipose tissue by metabolic impairment further worsens 

cancer-associated cachexia. The buildup of triglycerides in the cytoplasm of adipocytes is the most effective way of energy 

storage. Free fatty acid and glycerol from triglyceride rise in individuals with cancer-associated cachexia [19]. Higher lipolysis 

and fat oxidation rates were seen in cancer patients decreasing weight as compared to those of healthy control [20]. This 

lipolysis was increased by hormones, pro-inflammatory cytokines, and lipid-mobilizing factor [21]. One noteworthy result of 

lipid metabolism in cancer patients is fat browning. White adipose tissue cells transform to brown adipose tissue-like cells 

(beige cells) during cancer-associated cachexia, similar to the process in cold conditions [22]. The numerous mitochondrial 

components of beige cells create heat (thermogenesis) from ATP production via enhanced uncoupling protein-1 [17]. Fat 

browning in cancer-associated cachexia signifies imbalance of homeostasis and leads to catabolic wasting unlike normal 

physiologic settings. 

 

IMPACT OF MALNUTRITION ON TREATMENT OUTCOMES IN CANCER PATIENTS 

Although the stage and type of cancer and the response to treatment are the most significant prognostic markers, several studies 

have revealed that patients who sustained weight gain showed better prognosis than those who did not. Malnutrition is related 

with longer hospital stay and greater incidence of admission, delayed wound healing, weakening of the immune system, and 

cancer-associated mortality [23-25]. An essential link beyond simple cause and effect has been established between 

malnutrition and exacerbation of the condition. In a multicenter research assessing the incidence of malnutrition in patients 

after cancer therapy, old age, hospital stay, and metastasis indicated a connection with malnutrition. Moreover, malnutrition 

was connected with increased infection incidence and longer hospital stay [26]; consequently, simply emphasis on raising the 

weight of cancer patients does not improve the patient’s clinical prognosis favorably. 

Sarcopenia in patients with cachexia has lately been highlighted for contributing to poor prognosis in cancer patients. In a 

research that studied prognosis of patients with cholangiocarcinoma following major surgery, preoperative sarcopenia was 

related with longer hospital stay, greater incidence of liver failure, and higher postoperative infection rate [27]. Sarcopenia 

exhibited favorable connection with higher toxicity from chemotherapy and quicker tumor growth in patients with metastatic 

breast cancer [28], and was connected to shorter survival rate. In a retrospective research examining 229 stage III colon cancer 

patients, one standard deviation decrease of the psoas muscle mass index was connected to an increased hazard of overall death 

in multivariate analysis [29]. Likewise, in a prospective analysis of patients with foregut cancer treated with neoadjuvant 

chemotherapy, decrease in skeletal muscle mass was a predictor of lower survival rate [30]. Several additional investigations of 

various cancer types revealed that sarcopenia negatively influenced the prognosis linked with cancer therapy and was related 

with comorbidities. 
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for 15 s. During the second test, animals were removed from shock free zone if they did not step down for a period of 60 s. 

Retention was tested after 24 h in a similar manner, except that the electric shocks were not applied to the grid floor. Each mouse 

was again placed on the platform, and the SDL was recorded, with an upper cut off time of 300s [13,14] Step-through Passive 

Avoidance Test: The apparatus (BPT Co., Tehran) consisted of an illuminated chamber connected to dark chamber by a guillotine 

door. Electric shocks were delivered to the grid floor by an isolated stimulator. On the first and second day of testing, each rat 

was placed on the apparatus and left for 5 min to habituate to the apparatus. On the third day, an acquisition trial was performed. 

Rats were individually placed in the illuminated chamber. After a habituation period (5 min), the guillotine door was opened and 

after the rat entering the dark chamber, the door was closed and an inescapable scrambled electric shock (1 mA, 1 s once) was 

delivered. In this trial, the initial latency (IL) of entrance into the dark chamber was recorded and rats with ILs greater than 60 s 

were excluded from the study. Twenty-four hours later, each rat was placed in the illuminated chamber for retention trial. The 

interval between the placement in the illuminated chamber and the entry into the dark chamber was measured as step through 

latency (STL up to a maximum of 600 s as cut-off) [15] Active Avoidance The active avoidance task is a fear-motivated 

associative avoidance test based on electric current as a source of punishment. In this task the mouse has to learn to predict the 

occurrence of an aversive event based on the presentation of a specific stimulus, in order to avoid the aversive event by actively 

moving to a different compartment. The measures recorded, number of avoidances (the mouse crossing to the other compartment 

during the stimulus signal), number of non-responses (the mouse failing to cross to the other compartment during the trial), 

response latency (latency to avoid or escape), serve as an index of learning and allows memory to be assessed [16]. 

 

Shuttel Box Active Avoidance Test: Shuttle box avoidance is a more difficult task. Since the animal is not handeled between 

trials, the shuttle box can be easily automated [18]. In this apparatus consist of a rectangular chamber divided into 2 compartments. 

Both compartments are lighted by overhead stimulus lights. The two compartments are separated by an automatic guillotine door 

and each has a grid floor through which a foot shock can be delivered. On first day of experiment (habituation day) a mouse is 

placed in one of the two compartments and allowed to ambulate freely between the two compartments of the shuttle box for 10 

minutes in order to become familiarized with the learning environment. On the next day (training day) a mouse is placed in one 

of the two compartments and allowed to ambulate freely between the two compartments of the shuttle box for 1 minute (lights 

are on in both compartments). After 1 minute the light, used as the conditioned stimulus (CS), is switched off in the compartment 

in which the mouse is in, and 5 seconds later, a foot shock is delivered (unconditioned stimulus (US), 0.3mA, 5 second duration). 

The shock and light co-terminate such that the light is on for 10 seconds. If the mouse fails to make a response, both CS and US 

are terminated after 5 seconds of foot shock. During inter trial intervals, mice are permitted to move freely and to cross back and 

forth between compartments. The next trial always starts in the compartment where the mouse was located at the end of the 

ITI.[17] Runway avoidance Mice or rats of either sex are used and maintain under standard conditions and handle for several 

days before the experiment. The same box as use in the step‐through model can be use in this experiment. The apparatus is 

uniformly illuminated by an overhead light source. A loudspeaker, mount 50 cm above the start‐box, serves for presenting the 

acoustic condition stimulus (CS; an 80 dB, 2000 Hz tone from an audio generator). The foot shock is employed by the same 

source as in the step‐through avoidance. The animal is allowed to explore the whole apparatus for 5 min. The guillotine door is 

then close and the animal is place into the light starting area. After 10 s the acoustic CS is applied and the door is simultaneously 

open. Shock is turned on after 5 s. The CS continuous until the animal reaches the safe area. It is left there for 50‐70 s (intertrial 

interval, ITI) before return to the same area again. The procedure starts again. The training is continued until the animal attains 

the criterion of 9 avoidances in 10 consecutive trials. On the next day the procedure is repeated until the same learning criterion 

is reached and finally the time need to reach the safe area is measured [18] 

 

NUTRITIONAL SCREENING AND ASSESSMENT IN CANCER PATIENTS 
Assessing weight loss in cancer patients has been used since long as the simplest and most effective way to determine 

malnutrition. Although BMI can be disturbed by ascites and body edema, many studies showed that BMI and unintended 

weight loss were the methods used to monitor malnutrition in patients and predict poor prognosis. Even though various 

nutritional assessment tools have been introduced and actively used, BMI still plays an important role. A study investigating 

3,779 patients with colorectal cancer, between 1972 and 2017, revealed that the underweight group showed a significantly 

worse overall survival rate as compared to the normal weight group in stage III and IV cancer patients. More than 10% of 

weight reduction from pre-diagnosis to post-diagnosis showed a significant relation with poorer overall survival [34]. 

Moreover, in a prospective study analyzing 82 metastatic breast cancer patients from 2011 to 2012, overweight patients showed 

a significant association with lower rate of cancer mortality as compared to the normal weight patients [35]. Excessive nutrition 

is not recommended when considering the overall disease mortality including metabolic diseases. Furthermore, the prognosis is 

worse in overweight patients when there is accompanied muscle loss. Thus, it is obvious that simply maintaining the weight 

could play a protective role against cancer mortality. 

 

Traditionally, serum concentrations of liver proteins, such as albumin, have been associated with the nutritional status of 

patients. Therefore, a lack of these proteins indicated undernourishment and was used as an indicator of active nutritional 

support [36]. However, since albumin has a long half-life and is inhibited by inflammatory cytokines including TNF-α and IL6, 

which are elevated in cancer patients, it cannot be an immediate and accurate indicator of malnutrition [37]. 

 

Nowadays, instead of using only 1 specific parameter to evaluate the patient, several factors are combined to assess the 

nutritional risk and evaluate the nutritional status. The Malnutrition Universal Screening Tool, Nutrition Risk Screening 2002, 

Mini Nutritional Assessment Short Form, and Malnutrition Screening Tool are validated and widely-used nutritional risk 

screening tools [38]. The purpose of nutritional risk screening is to emphasize the importance of nutritional support and 

promote early intervention to ultimately prevent poor outcomes due to malnutrition. Therefore, these screening tests should be 

easy to apply and interpret. Although they have different target patients, all the screening tools use parameters of BMI, weight 

change, accompanying disease, and degree of food intake [39]. The strategy for screening nutritional risk in cancer patients 
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should adopt an individualized strategy for each medical institution considering the applicability of each tool. Although there is 

a lack of clear evidence eliciting the clinical benefits of nutritional screening tools in cancer patients, no studies have proved the 

inefficacy of nutritional risk screening tools [40-42]. In fact, there are certain benefits of screening for nutritional risk depending 

on the type and treatment of cancers. Therefore, the European Society for Clinical Nutrition and Metabolism (ESPEN) 

guideline recommends that there should be regular evaluation of nutritional intake, weight change, and BMI, that starts during 

cancer diagnosis and is repeated depending on the stability of the clinical situation [39]. 

If the patient is predisposed to have a nutritional risk, an assessment of the patient’s nutritional status must be performed. 

Comprehensive nutritional assessment provides an objective goal for individualized nutritional care of the patients, ultimately 

improving the clinical outcomes by protecting the patients from treatment complications, and improving both the treatment 

outcomes and quality of life. Therefore, the nutritional assessment of cancer patients should be repeated periodically, and not 

just once. There are many nutritional assessment tools used in researches and clinical practice. Although each nutritional 

assessment tool varies slightly, most tools consist of the patient’s medical history, food intake, physical activity level, weight 

change, other anthropometric measures, and laboratory test results [43]. Among the various tools available, the patient- 

generated-subjective global assessment (PG-SGA) has been developed specifically for cancer patients. PG-SAG is a tool that 

evaluates the clinical aspects, including physical examination and accompanying diseases, and confirms the change in the 

patient’s weight or dietary intake, presence or absence of gastrointestinal symptoms that may affect the dietary intake, and 

expresses a numerical score [44]. The start and posttreatment follow-up of nutritional intervention are based on this score. PG- 

SGA is a valid and dependable tool that provides a reference to identify and classify the nutritional state of a cancer patient. 

Nutrition Risk Index is another commonly used assessment tools. 

 

CONCLUSION 
Optimal nutrition is an essential component of comprehensive cancer care, significantly influencing treatment tolerance, 

recovery, and survival outcomes. Early nutritional assessment and timely intervention can reduce complications, improve 

quality of life, and enhance overall therapeutic effectiveness. Integrating personalized nutritional strategies into routine 

oncology practice is vital for achieving better patient outcomes. 
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