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ABSTRACT 
Cancer therapy often induces profound metabolic alterations and nutritional deficiencies in patients, adversely 
affecting treatment outcomes, quality of life, and survival. As such, optimizing nutritional support has 
emerged as a critical adjunct to conventional cancer therapies, such as chemotherapy, radiation, and 
immunotherapy. This review explores the pivotal role of nutrition in cancer therapy, emphasizing how 
tailored dietary interventions and supplementation can improve patient outcomes by reducing treatment-
related toxicities, supporting immune function, and enhancing recovery. Various approaches, including enteral 
and parenteral nutrition, micronutrient supplementation, and specific dietary patterns, are examined in the 
context of different cancer types and stages. The article also highlights the importance of early nutritional 
assessment, personalized care plans, and multidisciplinary collaboration to enhance the therapeutic response 
and patient well-being.   
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INTRODUCTION 

Cancer therapy, while life-saving, often has 
significant side effects, including malnutrition and 
cachexia [1–3]. Nutritional deficits can hinder the 
body’s ability to tolerate aggressive treatments 
and slow recovery. As cancer treatments have 
evolved, so has the understanding of the 
importance of nutritional support to improve 
therapeutic outcomes[1, 4, 5]. This review 
evaluates the latest findings on how integrating 
proper nutrition into cancer treatment protocols 
can mitigate side effects, support immune function, 
and enhance patient recovery. Cancer-related 
malnutrition arises from a combination of factors, 
including the disease itself and the treatment. 
Tumors can alter metabolism, resulting in 
hypermetabolism, anorexia, and cachexia, which is 
marked by significant weight loss, muscle wasting, 
and fat depletion[6, 7]. This leads to a poor 
prognosis, higher treatment toxicity, reduced 
quality of life, and lower survival rates. Key 
contributors to cancer-induced malnutrition 
include: 
Tumor Metabolism: Many tumors increase the 
metabolic demand, leading to higher energy 
consumption and weight loss[8, 9]. 

Systemic Inflammation: Pro-inflammatory 

cytokines, such as IL-6 and TNF-α, are elevated in 
cancer patients, exacerbating catabolism[10, 11]. 
Treatment Toxicity: Chemotherapy, radiation, 
and surgery can induce nausea, vomiting, diarrhea, 
and mucositis, all of which reduce food intake[12]. 
The Role of Nutritional Support in Cancer 
Therapy 
Nutritional interventions aim to mitigate 
malnutrition and its associated complications. Key 
strategies include: 
Enteral and Parenteral Nutrition:  For patients 
who cannot meet their nutritional needs through 
oral intake, enteral nutrition (EN) or parenteral 
nutrition (PN) can be crucial. Enteral nutrition is 
preferred when the gastrointestinal tract is 
functional, as it maintains gut integrity and 
reduces infection risk. In cases where EN is not 
feasible, PN provides intravenous delivery of 
nutrients. Both strategies are essential in 
managing patients undergoing intensive 
treatments[13, 13]. 
Micronutrient Supplementation:  Micronutrient 
deficiencies, including vitamin D, zinc, selenium, 
and iron, are common in cancer patients and can 
negatively affect immune function and recovery. 
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Studies suggest that supplementing deficient 
micronutrients can improve immune response, 
reduce oxidative stress, and decrease infection risk. 
However, careful monitoring is required, as 
excessive supplementation could interfere with 
chemotherapy or radiotherapy efficacy[14, 15]. 
Dietary Interventions:  Specific dietary patterns 
have shown potential in supporting cancer 
therapy: 
Ketogenic Diet: This high-fat, low-carbohydrate 
diet has shown promise in reducing tumor growth 
by restricting glucose availability, which tumors 
rely on for energy. Early studies suggest it may 
enhance the efficacy of chemotherapy and 
radiotherapy[16, 17]. 
Mediterranean Diet: Rich in fruits, vegetables, 
whole grains, and healthy fats, this diet has been 
linked to better cancer prognosis, reduced 
inflammation, and improved treatment 
tolerance.[18] 
High-Protein Diet: Protein requirements 
increase during cancer treatment due to muscle 
wasting. Adequate protein intake supports muscle 
maintenance and recovery, improving overall 
outcomes[19]. 
The Impact of Nutritional Support on 
Treatment Outcomes[20–22] 
Nutrition not only affects a patient’s ability to 
tolerate treatment but also impacts tumor 
response to therapy. Several clinical studies have 
demonstrated improved outcomes when patients 
receive early and appropriate nutritional support: 
Chemotherapy Tolerance: Malnourished patients 
are more likely to experience severe side effects 
from chemotherapy, leading to dose reductions or 
treatment delays. Nutritional support can reduce 
these toxicities, allowing for uninterrupted 
treatment. 

Radiation Therapy Outcomes: Nutritional 
interventions, particularly protein-rich diets, have 
been shown to protect against radiation-induced 
tissue damage and promote faster recovery of 
normal cells. 
Immunotherapy Efficacy: Adequate nutrition is 
critical for maintaining immune function, which is 
especially important for patients receiving 
immunotherapy. Nutritional deficits can dampen 
immune responses, reducing the effectiveness of 
immune-based treatments. 
Recommendations for Nutritional Support in 
Cancer Therapy 
Early Nutritional Assessment: It is critical to 
assess cancer patients’ nutritional status early in 
the treatment process. Regular monitoring should 
continue throughout therapy to adjust 
interventions as needed. 
Personalized Nutritional Care Plans: 
Nutritional interventions must be individualized 
based on the patient’s cancer type, stage, treatment 
regimen, and nutritional status. A one-size-fits-all 
approach is inadequate in cancer care. 
Integration of Nutritional Support into 
Standard Care: Hospitals and cancer centers 
should incorporate nutrition support teams into 
their oncology services. These teams can provide 
comprehensive care that addresses the unique 
challenges cancer patients face in maintaining 
adequate nutrition. 
Research and Education:  Ongoing research is 
essential to understand the complex interactions 
between nutrition and cancer therapy fully. 
Additionally, healthcare professionals should 
receive training in the importance of nutritional 
support in oncology care to ensure optimal patient 
outcomes. 

CONCLUSION 
Nutritional support is a vital aspect of 
comprehensive cancer care. By addressing the 
nutritional needs of patients, clinicians can 
improve treatment tolerance, reduce side effects, 
and enhance overall survival and quality of life. 
Early intervention, tailored nutritional strategies, 

and a multidisciplinary approach are essential to 
maximizing the benefits of nutritional support in 
cancer therapy. As more research emerges, it will 
further clarify the optimal strategies to integrate 
nutrition into oncology care, leading to improved 
patient outcomes. 
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