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Introduction 
Cachexia is often observed in patients with cancer and is associated with increased morbidity and 
decreased quality of life and survival. The etiology of weight loss and cachexia in cancer patients 
includes decreased intake, altered metabolism, and increased catabolism. This chapter addresses 
pediatric and adult nutritional issues and adjuvant therapy for patients with cancer, along with 
education for patients and caregivers. 
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I. Background. More than 1 million Americans are diagnosed with cancer each year. 

Cancer is the second leading cause of death after heart disease, claiming 23% of total 
deaths in the United States. Although overall cancer death rates and incidence rates have 
remained stable over the past few years, mortality rates of the four most common cancers 
(lung, colorectal, breast, and prostate) have continued to decline.1 The leading cancers 
affecting men and women of all races are prostate cancer and breast cancer, respectively. 
A. Adults — Cancer types more likely to result in nutritional alterations 

1. There is a relation between malnutrition/weight loss and tumor type.2 
Generally, malnutrition is more prevalent in patients with cancer of the 
proximal gastrointestinal (GI) tract.3 

2. Patients with pancreatic or gastric cancer had the highest prevalence of 
weight loss (83%–87%).4 

3. Patients with non-Hodgkin’s lymphoma with less favorable outcomes, 
colon cancer, prostate cancer, and lung cancer had a 48% to 61% 
prevalence of weight loss.4 

4. Weight loss occurs in 43% to 61% of patients with lung cancer, depending 
on the stage of the disease.5 

5. Patients with subtypes of non-Hodgkin’s lymphomas with more favorable 
outcomes, breast cancer, acute non-lymphocytic leukemia, and sarcomas 
had the lowest prevalence of weight loss (31%–41%) in this study.4 

B. Pediatrics 
1. Cancer among children ages 0 to 19 years 

a) The most common childhood cancers are leukemias, followed by 
cancer of the central nervous system, lymphomas, and 
reticuloendothelial neoplasms for all races. 

b) Leukemias are more common among 1- to 4-year-olds, whereas 
lymphomas are more common among 15- to 19-year-olds. 
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2. Cancer trends6 
a) The incidence of all childhood cancers has fluctuated but has 

generally increased over the period 1975–2000 for 0- to 19-year-
olds. 

b) The largest increase in incidence for all cancers occurred during 
1975–1986. 

c) Hepatic tumors had the largest percent increase in incidence for 
1975–2000, followed by soft-tissue sarcomas and renal tumors. 

d) Mortality from cancer has steadily decreased over the period 1975–
2000. 

e) The 5-year survival rates for all cancers steadily increased from 
1975 to 1995. 

f) The 5-year survival rates from 1985 to 1999 were highest for 
retinoblastoma, followed by renal tumors, germ-cell trophoblastic 
and other gonadal neoplasms, and carcinomas and other malignant 
epithelial neoplasms. Hepatic tumors had the lowest 5-year survival 
rate during the period. 

3. Cancer types more likely to result in nutritional alterations 
a) At diagnosis 

(1) Children have lower energy reserves and higher metabolic demands than 
adults and are therefore more likely to experience nutritional depletion, 
particularly during growth spurts.7–10 

(2) At presentation, patients with sarcomas frequently have compromised 
nutritional status.11 Patients with intra-abdominal solid tumors were 
significantly more malnourished than patients with leukemia or extra-
abdominal solid tumors at diagnosis.12  

(3) Nutritional status may be related to the length of time until diagnosis. 
Patients with prolonged time to diagnosis may experience more 
nutritional compromise. 

(4) Patients with acute lymphoblastic leukemia (ALL), high-risk malignant 
disease, or various solid tumors had documented increases in catabolism 
prior to therapy, with protein breakdown significantly greater than 
protein synthesis.13 
b) After therapy 

(1) The frequency, intensity, and type of chemotherapy regimens may affect 
nutritional status. Patients with soft-tissue sarcomas and osteosarcomas 
had greater decreases in weight-for-height compared to patients with 
other types of cancer, which may be attributed to aggressive and frequent 
chemotherapy.11 Steroid use in the treatment of other cancers (eg, ALL) 
may have prevented this decrease in weight-for-height. However, height-
for-age Z scores decreased after therapy in patients with ALL, with a 
corresponding decrease in lean body mass and increase in body fat.14 
Survivors of ALL were shown to have decreased height-for-age standard 
deviation scores during treatment and up to 20 years postdiagnosis, while 
their body mass index (BMI) standard deviation significantly increased 
during the period from diagnosis to final height.15,16 This tendency 
toward overweight in ALL survivors may be related in part to decreases 
in physical activity.16–18  
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(2) There are inconsistent results regarding metabolic rate before and after 
chemotherapy in patients with ALL.19–22 The difference in results may be 
related to the tumor burden prior to chemotherapy.20 ALL patients with a 
greater tumor burden had higher resting energy expenditures than those 
with lower tumor burden initially. This difference disappeared after 1 to 
2 weeks of chemotherapy, because the resting energy expenditure 
decreased in the group that had a high tumor burden.20 

(3) Patients with cancers of the central nervous system tend to require 
enteral nutrition or parenteral nutrition (PN) for greater lengths of time 
than do lymphoma, leukemia, and bone marrow transplant patients (but 
not patients with solid tumors), likely owing to the effect of the disease 
on neurological processes involved with eating.23 

 
II. Nutritional Alterations in Patients With Cancer.  

Cachexia comes from the Greek words kakos hexos, which literally means “bad condition 
of the body.” It is estimated to affect more than 80% of patients with advanced malignant 
disease. It is defined as a state of malnutrition characterized by anorexia, weight loss, 
muscle wasting, asthenia, depression, chronic nausea, and anemia and results in 
psychological distress, changes in body composition, and alterations in carbohydrate, 
lipid and protein metabolism.24,25 Alterations may occur in tissue water content, in acid-
base balance, and in the concentrations of electrolytes, vitamin or mineral concentrations. 
These metabolic abnormalities may impair nutritional status and contribute to cachexia 
through the depletion of fat, protein, water, and mineral stores.26 The degree of cachexia 
is inversely correlated with the survival time of the patient, and it implies a poor 
prognosis.27

A. Weight loss and cachexia 
1. Altered intake 

a) Anorexia or the loss of appetite and early satiety is present in up to 
one half of newly diagnosed cancer patients.4,28 Anorexia results in 
decreased food intake and weight loss and may lead to the 
development of malnutrition. Symptoms that interfere with food 
intake and are likely to be related to anorexia include early satiety, 
taste alterations, smell alterations, meat aversion, and 
nausea/vomiting.29 The pathogenesis of cancer anorexia is 
multifactorial and is associated with disturbances of the central 
physiological mechanisms controlling food intake. Several factors 
that appear to play key roles in the development of cancer anorexia 
include hormones (leptin), neuropeptides (neuropeptide Y), 
cytokines (interleukin-1 and -6, tumor necrosis factor [TNF]), and 
neurotransmitters (serotonin and dopamine).29 

b) Cancer treatment modalities, such as chemotherapy and 
radiotherapy, may cause nausea, vomiting, diarrhea, mucositis, and 
taste alterations. These side effects ultimately may decrease food 
intake and cause learned food aversions.  

(1) Nausea and vomiting are the most feared side effects of 
cancer treatment. Acute nausea and vomiting occurs during 
the first 24 hours after treatment. Highly emetogenic 
chemotherapy, such as cisplatin and cyclophosphamide, may 
cause nausea and vomiting after 24 hours.30 

(2) Mucositis, a result of the effect of cancer therapy on rapidly 
dividing cells, can occur along the GI tract but occurs more 
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often in the mouth. Mucositis often occurs 5 to 7 days after 
chemotherapy and generally persists with bone marrow 
suppression from the treatment. Clinical manifestations 
include erythema, dryness, ulcers, bleeding, and pain. It is 
estimated to occur in 40% of cancer patients, and the 
incidence is the highest in bone marrow transplant patients.30 

(3) Radiotherapy has direct short- and long-term effects on 
olfactory and secretory function, the digestive tract, and the 
mucous membranes. Long-term bone, dental, olfactory, 
secretory, and digestive sequelae can lead to reduced food 
intake and/or malabsorption of nutrients.3 

c) Operative therapy may result in altered intake. Surgery of the head 
and neck may result in dysphagia. Pre- and postoperative nil per os 
and restrictive diets such as clear liquids further affect nutrient 
intake. 

d) Biotherapy is associated with decreased appetite and fatigue.30 
Biotherapy, also known as biologic therapy or immunotherapy, is 
intended to strengthen the immune system's ability to recognize and 
attack cancer cells. Biotherapy is a diverse group of therapeutic 
strategies for cancer and includes immunotherapy, agents that 
inhibit angiogenesis or invasion, growth factor modulation, and 
small molecules (inhibitors of signal transduction).31 Although some 
of these treatments stimulate immune reactions against cancer cells, 
they sometimes interfere with immunity against infections. People 
who receive biological therapies may be at risk for 
immunosuppression and neutropenia.32 

e) Physical obstruction of the GI tract (stomach, small intestine, or 
colon) is generally associated with decreased intake or emesis after 
intake. Intestinal obstruction is well recognized in patients with 
progressive advanced gynecological and GI cancers, especially 
those with colon cancer or with metastasis from ovarian cancer.33,34 

f) Dysphagia, especially due to head and neck cancer, leads to 
significant weight loss even in the presence of reported normal 
appetite.35 

g) Depression, feelings of overwhelming sadness, and the fear and 
anxiety that accompany a diagnosis of cancer may lead to decreased 
intake. In the Psychosocial Collaborative Oncology Group Study, in 
which 215 adults with various types of cancers were studied, 47% 
of the subjects had a clinically apparent psychological disorder. 
Two thirds had either reactive anxiety or depressed mood, and 13% 
had major depression.36 Depression has been associated more 
commonly with pancreatic cancer than with most other cancers.37 

2. Energy expenditure 
a) Tremendous variability in resting energy expenditure measurements 

has been reported in malnourished patients with cancer, ranging 
from hypometabolism to hypermetabolism.38 

b) Elevated resting energy expenditure was reported in pancreatic and 
lung cancer patients and unchanged in patients with gastric and 
colorectal cancer.28,39 

c) Hypermetabolism and weight loss are significant predictors of 
decreased survival.38 

Page 4



Cancer Documents 
 

d) In a group of almost 300 patients with various types of cancer, about 
one half had elevated resting energy expenditures. The increase in 
energy expenditure was not associated with a different dietary 
intake compared to normometabolic patients.40 Feedback regulation 
of dietary intake in relation to energy expenditure is frequently lost 
in patients with cancer, so that hypermetabolism is not compensated 
for by an increase in spontaneous food intake as it is in 
normometabolism.38,40 

3. Decreased absorption41 
a) Treatment modalities, such as surgery, chemotherapy, and 

radiotherapy, may result in malabsorption. 
(1) Operative therapy may result in intestinal ileus and stasis of 

bowel contents, which adversely affects absorption. 
Pancreatic resection may be associated with malabsorption 
of fat and protein. Gastric resection may lead to dumping 
syndrome. Large segment resection of the small bowel or 
colon may affect absorption of nutrients, fluid, and 
electrolytes and sometimes results in long-term PN 
dependency. 

(2) Chemotherapeutic agents often cause severe GI symptoms, 
such as mucositis and diarrhea, which may result in 
malabsorption. 

(3) Radiotherapy causes both acute and delayed reactions that 
affect intestinal absorption. Acute reactions usually occur 
within days to weeks of therapy and include enteritis, 
diarrhea, and decreased production of saliva with 
consequently reduced enzymes. Late reactions to radiation 
therapy include persistent mucosal inflammation, intestinal 
fibrosis, and stricture.42 

b) Tumor involvement of the GI tract may result in mechanical 
obstruction, with decreased absorption and diarrhea. Serosal 
involvement of the bowel may cause functional malabsorption, 
pseudo-obstruction, or intestinal ileus, precluding optimal 
absorption. 

c) Stasis of bowel contents from partial or complete intestinal 
obstruction may lead to bacterial overgrowth and interfere with 
absorption of nutrients. 

4. Changes in the immune system 
a) It is now established that nutritional deficiency is commonly 

associated with impaired immune responses, particularly cell-
mediated immunity, phagocyte function, cytokine production, 
secretory antibody response, antibody affinity, and the complement 
system.43 Nutritional deprivation, such as protein energy 
malnutrition, often causes immunodeficiency, leading to increased 
frequency and severity of infection and an increased incidence of 
common infections affecting the upper and lower respiratory, 
urinary, and genital tracts.44 In a study that examined the 
relationship between nutritional status as indicated by the presence 
or absence of the cutaneous delayed hypersensitivity response and 
treatment-related morbidity, disease recurrence, and survival at 2 
years in 67 head and neck patients, survival was improved in 

Page 5



Cancer Documents 
 

patients whose cell-mediated immunity was preserved compared 
with those who were anergic at completion of treatment. Morbidity 
due to surgical therapy and tumor recurrence rates were also higher 
in the anergic group.35 

b) Immunodeficiency may result from treatment. Operative 
intervention, radiation therapy, and chemotherapeutic agents all 
affect cell-mediated immunity, even in well-nourished subjects.41,45 

c) T-cell function is also altered with certain hematologic malignancies, 
whereas humoral (B-cell) immunity is affected in chronic 
lymphocytic leukemia and multiple myeloma.41 

d) Immunoglobulin A deficiency, noted in many malnourished patients, 
may play a role in facilitating bacterial translocation and absorption 
of endotoxin into the circulation.41 

5. Hormones and cytokines 
a) Cytokines and other mediators play a major role in the complex 

cascade of biological responses leading to the wasting associated 
with cancer cachexia. Cytokines are a diverse group of soluble 
glycoproteins and low–molecular weight peptides that mediate 
interactions between cells and regulate cell and tissue functions.46 In 
relation to cancer cachexia, they modulate gastric motility and 
emptying, either in the GI tract or via the brain, by altering efferent 
signals that regulate satiety.47 Although elevated levels of numerous 
cytokines were found in the blood and urine of cancer patients, the 
absence of clinically detectable cytokine levels does not exclude the 
idea that cytokines play a role in systemic effects.46,48 

(1) TNF was one of the first cytokines thought to play a role in 
cancer cachexia. Early studies found that mice with tumors 
producing TNF also developed cachexia and that weight loss 
was reversed with TNF-neutralizing antibodies.46,49 TNF 
also suppresses lipoprotein lipase activity in adipocytes.50 

(2) Interleukin-1 (IL-1) is associated with the initiation of 
anorexia by blocking neuropeptide Y (NPY)–induced 
feeding.47,51 

(3) TNF and IL-1 may increase the levels of corticotropin-
releasing hormone, which is a central nervous system 
neurotransmitter that suppresses food intake and the release 
of glucose-sensitive neurons and ultimately decreases food 
intake.47,52,53 

(4) Interleukin-6 (IL-6) and leukemia inhibitor factor (LIF) are 
produced by some cancers and may contribute to 
cachexia.46,50,54 Ciliary neurotropic factor, which is a 
member of the family of cytokines that includes IL-6 and 
LIF, is expressed in skeletal muscle and induces potent 
cachectic effects and acute-phase proteins in tumor-bearing 
mice.47,50,55 

(5) Interferon (IFN)-g may be involved in cancer cachexia. In 
animals, the provision of antibodies against IFN-g reversed 
the wasting syndrome, which clarified that there was an 
endogenous production of IFN-g.47,56 

(6) Lipid-mobilizing factor induces lipolysis and correlates with 
weight loss.57  
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(7) Proteolysis-inducing factor induces protein degradation in 
skeletal muscle by upregulating the ubiquitin-proteasome 
proteolytic pathway and by decreasing protein synthesis.28,58 
This factor also may increase cytokines and acute-phase 
proteins.28,59,60 

b) Leptin, neuropeptides, and uncoupling proteins 
(1) Leptin acts to control food intake and energy expenditure via 

neuropeptideric effector molecules within the 
hypothalamus.61 TNF, IL-1, and LIF increase plasma levels 
of leptin, despite a decrease in food intake that would 
normally suppress leptin expression.62–64 Increased leptin 
levels may contribute to anorexia by preventing the normal 
compensatory mechanisms in light of decreased food intake. 
Results on leptin levels are not consistent. Leptin levels 
were not elevated in tumor-bearing rats and in patients with 
cancer cachexia.65–67 On the other hand, very low levels of 
leptin with high levels of inflammatory cytokines were 
found in patients with advanced-stage cancer.68 

(2) NPY is the most potent feeding-stimulatory peptide 
activated by the fall of leptin. NPY is thought to restore 
normal energy balance and body fat stores under conditions 
of energy deficit, the signals of which are falling leptin 
and/or insulin.62 

(3) Uncoupling protein (UPC) 1, 2, and 3 may be involved in 
the control of energy metabolism. They are mitochondrial 
membrane proteins that mediate proton leakage and decrease 
the coupling of respiration to adenosine diphosphate 
phosphorylation, resulting in the generation of heat instead 
of adenosine triphosphate. UPC 1 is expressed only in 
brown adipose tissue, which in adult humans is very scarce 
and probably not functional.69 UPC 2 is distributed and 
expressed in most tissues. UPC 3 is expressed in brown 
adipose tissue and skeletal muscle and may be of significant 
importance in energy expenditure. Changes in UPC 
expression may be induced by tumor products of 
cytokines.28  

B. Metabolic alterations. Although altered nutrient intake and anorexia contribute to 
cancer cachexia, decreased food intake alone does not entirely account for the 
weight loss seen in cancer patients.70 This is evident in studies in which the loss of 
muscle and adipose tissue precedes the fall in food intake and the provision of extra 
calories does not result in weight gain.70,71 It is clear that the cachectic cancer 
patient uses nutrients ineffectively and seems unable to adapt to the malnourished 
state as normal humans do by conserving lean body mass.72 

1. Glucose homeostasis 
a) There is an elevation in Cori cycle activity in malnourished cancer 

patients, and this increased activity accounts for approximately 300 
kcal per day loss of energy.28,73 The demand for glucose carbons by 
the tumor tissue can increase demand for glucose production by the 
liver, especially if glucose cannot be fully oxidized by the tumor 
tissue itself. The inability to effectively oxidize glucose may explain 
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why some cancer patients exhibit an increase in Cori cycle activity 
and elevated glucose production.73 

b) Increased lactate levels and production rates in cancer patients are 
due to increased glycolysis and lactate release by the tumor tissue 
and skeletal muscle tissue. Glucose is the main energy source of 
most solid tumors, and it is highly used by the tumor and host, with 
an associated release of substantial amounts of lactate. Lactate is 
then regenerated into glucose by the liver through the Cori cycle.70 

c) Gluconeogenesis is increased to maintain glucose homeostasis in 
the cancer patient. Amino acids and glycerol from muscle and fat 
breakdown, respectively, are used as the main substrates in 
gluconeogenesis.70 The reduced plasma levels of alanine, glycine, 
and glutamine seen in cachectic cancer patients may be caused by 
an increase in their use by the liver for glucose production.74 

d) Glucose production, glucose intolerance, and insulin resistance 
often are increased in cancer patients. Glucose use by skeletal 
muscle is reduced due to insulin resistance. The counter regulatory 
hormones, such as glucocorticoids and glucagons, increase and may 
contribute to insulin resistance.52 

2.         Protein metabolism 
a) Increased muscle catabolism. Muscle wasting is common in cancer 

patients and contributes to the asthenia, or lack of strength, seen in these 
patients. It is caused by an increase in protein breakdown and, to a 
lesser extent, a decrease in protein synthesis.70 

b) Negative nitrogen balance may be present, whole body protein turnover 
is increased, and amino acid turnover is altered.58,75 

c) Decreased muscle protein synthesis and increased liver and tumor 
protein synthesis occur. There is a shift from normal muscle protein and 
other tissue protein synthesis to increased hepatic protein synthesis, 
which is reprioritized with an increased production of acute-phase 
proteins.50,58,76 

3.         Lipid metabolism 
a) Patients with cancer cachexia have a profound loss of adipose tissue due 

to an increase in lipolysis and a reduction in lipogenesis.28,50,52  
b) Cancer patients with weight loss have a higher turnover of both glycerol 

and free fatty acids.28 
c) Patients with cancer have been shown to have significantly reduced 

levels of lipoprotein lipase, the enzyme responsible for triglyceride 
clearance from plasma.50,52  

d) The lipid profile in cancer patients is characterized by decreased high-
density lipoproteins, decreased low-density lipoproteins, and relatively 
high serum triglycerides.77,78 Hypertriglyceridemia is a consequence of 
the decreased lipoprotein lipase activity, which results in a decrease in 
the plasma clearance of both endogenous and exogenous triglycerides.52 

C. Micronutrient deficiencies. Dietary compounds may affect cancer development 
through several mechanisms, including the alteration of carcinogen metabolism, 
antioxidation, enhancement of differentiation and growth inhibition, and 
immunologic modulation.79  

1. Vitamins 
a) Vitamin C and Vitamin E act as antioxidants, stimulate the immune 

system, and reduce nitrite, which prevents the formation of 
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nitrosamine and nitrosamine compounds known to induce tumor 
formation in experimental animals and humans.79 

b) Studies on vitamins reveal reduced levels associated with different 
malignancies. Reduced levels of vitamins and minerals were found 
in the following cancer sites: 

(1) Vitamin A levels in colorectal cancer and esophageal 
cancer80,81 and in pretreatment pediatric leukemia and 
lymphoma82 

(2) Beta-carotene in lung cancer, gastric cancer, pancreatic 
cancer, oral cancer, and thyroid cancer83–87 and in pediatric 
leukemia, lymphoma, and malignant bone tumors82 

(3) Vitamin E in lung cancer, gastric cancer, pancreatic cancer, 
prostate cancer, and gallbladder cancer79,83–85,88 and in 
pediatric leukemia, lymphoma, malignant bone tumors, and 
central nervous system tumors82 

(4) Vitamin C in lung cancer, gastric cancer, pancreatic cancer, 
esophageal cancer, colon cancer, and prostate cancer81,83–

85,88,89 
(5) Vitamin D (and calcium) in colon cancer89 

c) A multivitamin and mineral supplement may be recommended for 
patients with an inadequate nutrient intake. Further evaluation of 
vitamin and mineral status may be indicated if deficiencies are 
suspected, such as in patients with prolonged poor nutrient intake 
and/or with malabsorption, and repletion may be warranted. 

2. Trace elements 
a) Selenium, zinc, manganese, and copper are cofactors for various 

antioxidant enzymes such as glutathione peroxidase, RNA 
polymerase, superoxide dismutase, and diamine oxidase.79 

b) Metabolism of metals, especially zinc, is affected in patients with 
cancer. There is an increase in urinary zinc with a variety of tumors, 
such as melanoma, gynecologic malignancies, and lung cancer. Low 
zinc levels were reported in the serum and tissues of cervical cancer 
patients90 and in patients with prostate cancer and breast 
cancer,88,91,92 as well as in pediatric patients with leukemia, 
lymphoma, malignant bone tumors, and tumors of the central 
nervous system.82 Zinc is released during protein catabolism bound 
to amino acids and may pass the glomerular membrane.80 Zinc 
deficiency may occur if nutrient intake is poor or GI losses are great. 

c) Copper functions as a cofactor in metabolic substrate pathways and 
nucleic acid synthesis. Levels may be low secondary to chronic 
decreased intake and absorption.  

d) Selenium deficiency has been reported in cancer patients, 
particularly those who are chronically malnourished or dependent 
on home nutrition support. Low serum and tissue selenium levels 
were reported in patients with cervical cancer.90 Reduced levels of 
serum selenium were found in patients with hepatocellular 
carcinoma and breast cancer.91–93 

e) Selenium deficiency is common among newly diagnosed pediatric 
cancer patients, even in the absence of malnutrition.94 
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f) Low serum, biliary, and tissue concentrations of selenium and zinc 
were reported in patients with carcinoma of the gallbladder as 
compared to patients with cholelithiasis.79 

g) The copper-to-zinc ratio was demonstrated to be useful as a 
diagnostic tool in GI, lung, and gallbladder cancer and may 
contribute to an early diagnosis of these cancers.79,95,96 

D. Electrolyte disturbances 
1. Hypercalcemia, hyperphosphatemia, hypocalcemia, and hyperkalemia are 

associated with tumor lysis syndrome (TLS).97 TLS frequently occurs in 
patients with lymphoma and is defined as the metabolic derangements 
produced by rapid tumor breakdown, which can occur either spontaneously 
from rapid tumor growth followed by spontaneous tumor cell death or as a 
consequence of therapy. It is characterized by hyperuricemia due to DNA 
breakdown, hyperkalemia related to cytosol breakdown, 
hyperphosphatemia due to protein breakdown, and hypocalcemia 
secondary to the hyperphosphatemia. As phosphate levels rise, serum 
calcium decreases.97 

2. Hypocalcemia, hypomagnesemia, and hypophosphatemia are often 
observed in association with the use of platinum-containing therapy, and 
hyponatremia often accompanies treatment with cyclophosphamide and 
vincristine.97 

III. Nutritional Assessment of Patients With Cancer 
A. Adults 

1. Screening  
a) Early assessment of nutritional risk and serial reassessments 

throughout a cancer patient’s course are necessary to ensure that 
interventions are timely and effective.98 The focus of nutritional 
assessments varies depending on a patient’s situation and needs.  

b) The Patient-Generated Subjective Global Assessment (PG-SGA), a 
modification of the Subjective Global Assessment, is an outcome-
based assessment tool developed specifically for cancer patients 
(see Figure 11-1). It is applicable in varied health care settings and 
can be used to identify and prioritize nutritional risk and capture 
short-term changes in nutritional status.98,99 The PG-SGA is 
formatted so that components of the medical history can be 
completed first by the patient using a check-box format. This 
segment includes four sections: short-term weight status, food 
intake change, nutrition impact symptoms, and functional capacity. 
A three-part physical assessment section evaluating metabolic 
demand of underlying disease and degree of metabolic stress, and a 
subjective evaluation of fat stores, muscle status, and fluid status, 
are then completed by the clinician. In addition to a global rating of 
nourishment status, the scored PG-SGA incorporates a numerical 
score. The numerical score of the completed PG-SGA can guide the 
nutrition intervention pathway and assist in determining effective 
strategies, such as patient education, symptom management, 
aggressive oral nutrition, and enteral/parenteral support. An 
observational study of cancer patients demonstrated that the scored 
PG-SGA is a simple, valid, and reliable assessment tool.100 The 
scored PG-SGA was adopted by the Oncology Nutrition Dietetic 
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Practice Group of the American Dietetic Association as the standard 
for nutrition assessment of cancer patients. 
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2. History and medication use 
a) A detailed nutritional focused history should supplement other parts 

of the nutritional evaluation. In cancer patients, a focused history 
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should evaluate for any impediments to food intake and tolerance, 
including previous medical conditions or surgeries, taste alterations 
and food aversions, complementary and alternative therapies 
(including supplements, herbs, and botanicals), rigid or restrictive 
dietary habits, food allergies, and oral or dental disease. Family 
members and significant others may provide useful information in 
the assessment. 

b) A history should be used to assess the impact that a medical 
condition, medication, and/or modified diet may have on nutritional 
care during treatment. If a patient has difficulty eating during cancer 
treatment, it may be appropriate to liberalize or discontinue a 
previously prescribed diet. A history of GI surgery might necessitate 
an adjustment in a patient’s dietary pattern or consideration for 
nutrition support. 

3. Physical examination and functional assessment. A physical examination 
and functional evaluation are incorporated in the PG-SGA.  

a) Body weight is the most basic anthropometric measure. Body 
weight evaluation provides a simple, dependable, and proven 
measure of nutritional risk. More than 45% of hospitalized adult 
cancer patients have been identified as having significant (>10%) 
weight loss (from usual weight).101 Unlike people experiencing 
starvation who lose fat while lean body mass is preserved, cancer 
patients lose both fat and lean body mass.28 Percent body weight 
loss from usual weight correlates with complications and 
mortality.102 Multiple factors (eg, location and stage of tumor, 
cancer treatment) affect weight status.102 Since weight loss may be 
masked by altered fluids (eg, edema, ascites), hydration status 
should be taken into consideration. Timely intervention for weight 
loss is essential, since weight loss may be stabilized or reversed in 
some cancer patients if quickly identified.98 When body weight is 
being evaluated, a comparison should be made to usual or normal 
weight, not a reference standard. Accurate body weight may be 
needed to calculate a treatment dose. 

b) The physical examination should evaluate for muscle wasting and 
edema or ascites. A decrease in protein and fat stores and an 
associated increase in extracellular fluid accounts for the changes in 
body composition observed in cancer patients.41 Peripheral edema 
suggests increased extracellular fluid or decreased visceral protein 
stores.41 Temporal wasting is a hallmark of cachexia that is seen in 
patients with depleted lean body mass. However, muscle mass in 
cachectic cancer patients may be underestimated, limiting the 
usefulness of this measurement.41 While muscle wasting is apparent 
in cachectic patients, it may be more subtle in obese patients. 

c) A functional assessment should determine a patient’s ability to 
perform activities of daily living. This evaluation should determine 
and then compare preexisting abilities and deficits to those after 
diagnosis and treatment. The Karnofsky Performance Status Scale 
can classify a patient’s functional impairment. This scale may be 
used to compare the effects of varied treatments and to assess the 
prognosis in individual patients. Generally, the lower the Karnofsky 
score, the poorer the survival prognosis for cancer patients.103   
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d) Functional limitations may affect a patient’s ability to purchase, 
prepare, and eat food without assistance.104 A rehabilitation therapy 
referral may be appropriate if the patient has significant deficits. 

e) Assessment of muscle function using tests such as grip strength, 
respiratory muscle function, and electrical stimulation of specific 
muscles has effectively detected malnutrition-related changes before 
biochemical levels fall.105 

f) Pain in cancer patients may be related to physical factors, such as 
the disease itself, cancer treatment, or psychological variables.106 
Since uncontrolled pain may affect a patient’s appetite and ability to 
eat, an assessment of pain should be an integral part of a nutrition 
assessment of cancer patients. 

4. Biochemical and laboratory tests 
a) A measure of visceral proteins is used to judge protein status and 

effectiveness of nutritional repletion. Although serum albumin is 
commonly used to evaluate nutritional status, its ability to reflect 
nutritional status is questionable, although it is considered predictive 
of morbidity and mortality. Prealbumin, with its shorter half-life, 
provides a better indication of nutritional status and nutritional 
recovery during nutritional support, and also serves as a prognostic 
indicator of outcome.107 

b) A low albumin, and to a lesser extent a lowered prealbumin, may 
reflect poor nutrition but may also indicate infection, over hydration, 
and decreased synthesis due to cytotoxic agents.107 

c) Laboratory tests to identify micronutrient deficiencies may be 
appropriate in limited circumstances when other areas of assessment 
suggest deficits. 

d) Objective parameters, such as anthropometrics and biochemical and 
immunological measures, support other aspects of the nutritional 
assessment. However, their validity and predictive capability as sole 
measures have been questioned since nonnutritional  factors may 
skew results. 

5. Quality of life (QOL) 
a) Disease- and treatment-related symptoms affect a cancer patient’s 

ability to eat and, therefore, are important aspects of a patient’s 
QOL. A patient’s willingness to eat also can be negatively affected 
by financial constraints, depressed psychological state, and poor 
attitude. Ultimately, disinterest in eating can lead to social isolation 
and conflict with caregivers and friends. 

b) Weakness and fatigue, resulting from poor nutritional status and 
treatment side effects, may limit a patient’s ability to work and carry 
out activities of daily living, thereby compromising QOL.108 

c) A patient’s well-being is composed of a physical component and a 
spiritual, psychological, and emotional component; both 
components are crucial to a patient’s QOL and should be addressed 
in assessment.106,109 

d) In a study of patients with head and neck cancer receiving radiation 
treatment, individualized nutrition counseling for symptom 
management not only improved nutrient intake but positively 
influenced QOL.110 
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B. Pediatrics 
1. Screening 

a) A PG-SGA for pediatric oncology has yet to be validated. However, 
many of the areas covered by the adult PG-SGA may also be 
applied to pediatrics, with some additions. 

b) These additions include current height-for-age and weight-for-
height or BMI-for-age as well as recent growth trends; food intake 
change; nutrition impact symptoms (nausea, vomiting, diarrhea, 
constipation); and functional capacity.  

2. History and medication use 
a) A diet history similar to that described for adults should be 

performed with the child and family. It should also include 
assessment of feeding behavior and skills. In addition, the family’s 
viewpoints about nutrition and the child’s level of understanding of 
the importance of nutrition should be assessed. These factors may 
have an impact on the child’s motivation to eat when not feeling 
well, to try oral nutritional supplements, and to tolerate specialized 
nutrition support. 

b) A medical history, including medication use, should be used when 
establishing the nutrition care plan and interpretating nutrition 
laboratory tests. Numerous medications often needed during disease 
and treatment, including antibiotics and diuretics, can alter vitamin, 
mineral, and electrolyte status. Certain medications may have 
greater nutritional impact in children. For example, glucocorticoids, 
which are often used chronically in leukemia and lymphoma 
treatment, interfere with bone metabolism, causing decreased bone 
mineral density.111 Supplementation with calcium and vitamin D has 
been shown to significantly reduce the effects of corticosteroids on 
bone mineral density in adults,112 and supplementation with calcium 
and vitamin D should be seriously considered in children receiving 
chronic steroids to ensure appropriate bone mineral accretion during 
childhood. However, recommended doses of calcium and vitamin D 
in children receiving steroids are not clear, so children who are 
taking calcium and vitamin D supplements should be closely 
monitored for the development of hypercalcemia and hypercalciuria. 

3. Physical examination and functional assessment 
a) Anthropometrics 

(1) Weight and height are essential tools in assessing acute and 
chronic nutritional status and changes in nutritional status in 
children. Height-for-age is a measure of chronic or long-
term nutrition in children. Weight-for-height or BMI-for-age 
can be used to assess acute or recent nutritional status. The 
criteria for poor growth or malnutrition in children have 
included any of the following: weight-for-height or height-
for-age that is 2 standard deviations below the mean for sex 
and age113; the downward crossing of more than 2 major 
percentile markings on the National Center for Health 
Statistics (NCHS) growth charts from a child’s established 
growth curve114; or the stages of acute and chronic 
malnutrition described by the Waterlow criteria.115 The 
validity of specific cutoffs based on the 2000 NCHS 
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pediatric BMI-for-age data as a screen for underweight has 
yet to be assessed. However, the World Health Organization 
defines BMI below the 5th percentile as an indication of 
underweight.113 Meeting any of these criteria indicates the 
need for nutrition assessment. Keep in mind that serial 
measurements of growth over time provide much more 
information regarding the individual’s nutritional status than 
a single point on the growth chart. A patient who has a 
decrease in height-for-age or weight-for-age or BMI-for-age 
from the patient’s established curve can cause greater 
concern (even if the patient’s current point is above the 10th 
percentile) than a child who is below the 5th percentile but 
following his or her established curve. Overweight and its 
comorbidities can also be problematic in children with 
cancer. BMI-for-age is used to classify adolescents as at risk 
for overweight if between the 85th and 95th percentile and 
as overweight if at the 95th percentile or greater.116,117 
Recommendations for appropriate nutrition intervention as 
well as referral for additional medical workup have been 
described for healthy children over 2 years of age with 
elevated BMIs based on their age and their BMI-for-age 
percentile.116,117 These recommendations can be applied to 
cancer survivors. However, weight maintenance and weight 
loss recommendations for patients currently battling cancer 
are not appropriate except in extreme cases, as the patient is 
likely to experience unintentional weight loss.  

(2) When interpreting weight and height, one should bear in 
mind that other factors such as tumor size and hydration 
status can affect weight. Medication and length and type of 
treatment can affect growth. These factors should be 
considered when evaluating growth and determining the 
cause of growth delays in children. 

b) Body composition 
(1) Caliper skinfold and circumference measurements should be 

used as part of a complete nutritional assessment and can be 
especially useful in situations where loss of lean body mass 
may not be apparent because of overall body weight 
maintenance due to edema. Triceps skinfold thickness, mid–
upper arm circumference, mid–upper arm muscle area, and 
subscapular skinfold thickness are common anthropometric 
measurements. Caliper skinfold measurements and 
circumference measurements can be compared to reference 
tables based on the age and sex of the child to determine 
relative fat and lean body mass composition.118 Typically, 
values less than the 5th percentile for sex and age are 
consistent with acute malnutrition.119 A triceps skinfold 
thickness greater than the 95th percentile in a child with a 
BMI-for-age above the 85th percentile can confirm that the 
child’s BMI is elevated due to excessive fat rather than 
substantial lean body mass or frame size.116 Skinfold and 
circumference measurements can be used to track changes in 
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an individual patient over time when collected serially 
(every 3–6 months). The methodology for performing 
anthropometrics is described elsewhere.120 

(2) Bioelectrical impedance analysis can be used in older 
children to determine total body composition. This is a quick, 
noninvasive tool and also can be used to track changes over 
time. However, factors such as fluid status may affect the 
validity of results. This tool has been validated in well-
nourished and malnourished children.121 

(3) A physical exam should involve assessment of muscle or fat 
depletion, fluid status, gastrointestinal symptoms, and pain. 
Edema may manifest as a clinical symptom of 
hypoalbuminemia, in which case aggressive protein 
repletion measures are often indicated. In some cases, severe 
hypoalbuminemia is due to protein losses via gut or 
capillary leakage, and increases in visceral protein levels 
may be limited by the rate of synthesis by the liver rather 
than by protein consumption. The liver may not be able to 
synthesize albumin at a rate that surpasses loss. Knowledge 
of the patient’s hydration status is also important for 
accurate interpretation of body weight. Pain assessment is 
included in the physical evaluation as a factor that may 
reduce a child’s appetite or capacity to eat. 

(4) Functional assessment should determine the patient’s ability 
to perform activities of daily living as compared to 
pretreatment capacity as well as to developmental stage. 
Having enough strength and energy to play is important 
psychosocially in children and should be considered as part 
of the functional assessment. 

4. Biochemical and laboratory tests 
a) As in adults, serum albumin and prealbumin122 can be useful tools to 

assess the visceral protein status of children. A Prealbumin in 
Nutritional Care Consensus Group123 developed the following levels 
of nutritional risk based on prealbumin levels: Less than 5 mg/dL 
indicates a poor prognosis; 5.0 to 10.9 mg/dL indicates significant 
risk and calls for aggressive nutrition support; and 11.0 to 15.0 
mg/dL suggests increased risk with recommendation for close 
monitoring. When using this scale, bear in mind that each medical 
institution has its own normal standards for laboratory values based 
on analytical methods used, so that the values listed above may not 
exactly reflect the values in a given institution. In addition to 
indicating current nutritional status, prealbumin, with its rapid 2-day 
turnover rate, is useful in early assessment of the effectiveness of 
nutrition repletion regimens. A 1 mg/dL increase in prealbumin per 
day indicates adequate nutrition support in malnourished 
patients.123,124 Increasing trends in prealbumin suggest that at least 
65% of energy and protein needs are being met.123 However, 
numerous non nutrition factors may affect interpretations of both 
albumin and prealbumin levels. Infection, extremes in hydration, 
liver synthetic function, protein-losing enteropathies, corticosteroid 
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therapy, surgery, and impaired renal function may alter albumin 
and/or prealbumin levels.125  

b) Absolute neutrophil count is important to monitor, as neutropenic 
patients must be especially careful to avoid food-borne pathogens.  

c) Electrolyte and mineral wasting can be due to medications used in 
cancer treatment and management or to side effects of cancer 
therapy, such as diarrhea and vomiting. Serum potassium, 
magnesium, calcium, and phosphorous levels should be monitored 
regularly and replaced, if low. Note that total serum calcium and 
magnesium levels underestimate true status when albumin is low. 
Serum ionized calcium and magnesium levels more accurately 
reflect true calcium and magnesium status when albumin is 
decreased. 

d) Glucose and lipids may be elevated with some commonly used 
medications, such as corticosteroids, and should be monitored 
regularly.  

5. QOL 
a) A poor QOL can affect a patient’s nutritional status. Children may 

be physically and socially isolated due to infection or risk of 
infection. Long-term isolation may cause them to become bored, 
anxious, and depressed, leading to poor intake. Recreation therapists, 
psychiatrists/psychologists, and spiritual advisors can be consulted 
to help in these situations. 

b) Conversely, poor nutrition may lead to a poor QOL. 
Undernourished patients are likely to feel fatigued and weak, which 
can affect their ability to play and enjoy life. 

c) Poor intake by the child may also affect the parent’s QOL. Parents 
often equate good eating with good health, so poor intake can cause 
them much distress. 

d) QOL is an important issue to be assessed periodically as children 
undergo therapy or to evaluate when assessing the effectiveness of a 
palliative treatment in children who are at the end of life, but QOL 
is difficult to measure in children.126 First, children pass through 
numerous developmental stages of physical, emotional, cognitive, 
and social functioning, meaning that no single measure can 
appropriately assess children of all ages.127 Assessment tools must 
consider the developmental stage of the child being evaluated in 
terms of the child’s ability to use the tool (Likert scale vs yes/no 
options) as well as the tool’s ability to address the factors that may 
affect the child’s QOL (fear of pain vs concern about 
appearance).126 Longitudinal assessment of children may require use 
of different tools as they develop. Second, a proxy respondent is 
necessary for assessment of very young children who are unable to 
express their feelings in the structured manner of an assessment tool. 
However, proxy respondents may not accurately represent the 
child’s perceptions or priorities. In a systematic review of studies 
examining proxy reports of QOL, children with chronic illness and 
their parents were found to have good agreement for domains 
reflecting physical activity, physical symptoms, and somatic distress 
but poor agreement for domains reflecting social and emotional 
issues.128 Parents have been found to rate their children’s 
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functioning in certain categories and overall QOL as lower than the 
children’s ratings, possibly due to differences in perception of the 
situation.128,129  For example, parents may be considering long-term 
outcomes such as future fertility or compromised education, while a 
young child may be concerned with immediate consequences, such 
as missing friends.129 This is not to say, however, that parental 
concerns are not important. 

e) Specific QOL assessment tools for use during cancer therapy in 
children include the Miami Pediatric Quality of Life 
Questionnaire,130 the Pediatric Oncology Quality of Life Scale,131 
and the Behavioral, Affective, and Somatic Experiences Scale.132 A 
common modular instrument (which combines generic as well as 
disease-specific scales) is the Pediatric Quality of Life Inventory.133 
Tools used to assess QOL of childhood cancer survivors include the 
Minneapolis-Manchester Quality of Life Instruments for both youth 
and adolescents.134,135 Other tools have also been used to measure 
the QOL of pediatric cancer patients after treatment.136–140 

IV. Criteria for Intervention and Goals of Therapy 
A. Nutritional considerations for specific cancer treatments 

1. Nutritional considerations for chemotherapy 
a) Nausea and vomiting 
b) Mucositis 
c) Constipation 
d) Diarrhea 
e) Neutropenia 
f) Changes in taste 
g) Loss of appetite 

2. Nutritional considerations for radiation therapy 
a) Mucositis 
b) Diarrhea, nausea, vomiting if the GI tract is in the radiation field 
c) Changes in taste 
d) Dry mouth 
e) Fatigue 
f) Endocrinological effects (adverse endocrinological effects of cranial 

radiation have been reviewed)141–143 
3. Nutritional considerations for immunotherapy 

a) Nausea, vomiting 
b) Mucositis 
c) Diarrhea 
d) Changes in taste 
e) Dry mouth 

4. Nutritional considerations for surgery 
a) One week before an operative procedure, patients should stop all 

herbal products or supplements (eg, borage or fish oil, vitamin E) 
that may affect blood thinning, unless otherwise advised by their 
physician.144 

b) Nutritional considerations vary depending on type and degree of 
surgical intervention. Potential issues depend on the patient’s 
mechanical and physical impairment and ability to ingest, digest, 
and absorb adequate nutrients. 
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c) The patient’s perioperative and long-term nutritional needs should 
be taken into account and planned for from the onset. 

B. Adults 
1. Criteria for intervention145 

a) Preoperative tube-feeding or PN support provided for at least 7 to 
14 days preoperatively may benefit moderately and severely 
malnourished cancer patients, but the potential benefits of nutrition 
support should be appraised against the inherent risks of nutrition 
support and the delay in surgery. 

b) Specialized nutrition support should not be used routinely in well-
nourished or mildly malnourished patients receiving surgery, 
chemotherapy, or radiation therapy when reasonable oral intake is 
anticipated. 

c) Specialized nutrition support is indicated in selected patients who 
are receiving cancer treatment and who are either severely 
malnourished or unable to consume and/or absorb an adequate oral 
diet for an extended period of time. 

d) Palliative specialized nutrition support is seldom indicated in 
patients with terminal cancer that is unresponsive to conventional 
therapy. 

2. Goals 
a) Maintenance of nutritional status or reversal of protein-calorie 

malnutrition 
(1) The caloric needs of cancer patients depend on the tumor 

type and other medical factors such as fever or infection. 
Caloric needs are not static and can vary with medical 
changes throughout the treatment course.  

(2) Nutrition support should provide calories sufficient to meet 
a cancer patient’s needs by minimizing body catabolism 
without overfeeding. A variety of empiric formulas are 
available to estimate energy needs. See Chapter 2. However, 
ongoing monitoring is essential to ensure that the caloric 
estimate is appropriate. Providing most cancer patients with 
25 to 35 kcal/kg per day is a reasonable estimate.106 
Although not routine and felt by some to be controversial, 
the use of indirect calorimetry to measure resting energy 
expenditure in the clinical setting may be of value. 

(3) A cancer patient’s degree of catabolism will dictate protein 
requirements. Generally, an intake of 1.2 to 1.5 g/kg/d 
protein is adequate,106 although hypermetabolic or extremely 
wasted patients may have higher requirements. 

(4) Although visceral proteins are influenced by non nutritional 
factors, monitoring them may provide an indication of a 
patient’s protein status, and a nitrogen balance evaluation 
may be appropriate in selected cases. 

b) Decreased morbidity, improved survival, and improved QOL 
(1) There is no definitive evidence that specialized nutrition 

support in cancer patients increases treatment tolerance, 
decreases treatment complications, or extends survival; 
therefore, the effects of nutrition support in this regard 
remain controversial.146,147 
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(2) Provision of nutrition support to selected patients with 
cancer may improve QOL. As expectations of quality vary 
with individual patients, decision making requires 
multidisciplinary assessment and should be addressed on a 
case-by-case basis. 

(3) Use of home PN in a group of appropriately selected cancer 
patients resulted in improved performance status and 
reported improved QOL (judged as returning to work or 
previous activity level).98 

(4) There is no conclusive evidence in humans that feeding 
cancer patients to replete the host will stimulate further 
tumor growth.148,149 

(5) In head and neck cancer, preexisting poor intake commonly 
results from alcohol and nicotine abuse and difficulty 
swallowing due to obstruction from tumor. Multiple 
treatment modalities — such as surgery, radiation, and 
chemotherapy — may be employed and may affect diet 
tolerance and adequacy of intake. Multiple studies show that 
early enteral feeding with percutaneous endoscopic 
gastrostomy (PEG) or surgical jejunostomy before or during 
cancer treatment can minimize weight loss, dehydration, and 
interruptions in treatment and can limit hospital 
admissions.147,150–153 Prospective, randomized clinical trials 
(PRCTs) have failed to show improved survival in patients 
receiving parenteral or tube-feeding support with their 
cancer treatment.154 

(6) Some nutrients, such as glutamine, arginine, essential fatty 
acids, and nucleic acids, were evaluated as having specific 
biologic effects on the tumor and the host. The potential 
benefits of these specific nutrients, individually or combined, 
in enhancing immune function, lessening the inflammatory 
response, and enabling recovery from surgery are 
inconclusive.145,151,155 

C. Pediatrics 
1. Criteria for intervention  

a) Nutritional status is related to relapse rates and survival as well as to 
tolerance of treatment in pediatric oncology. This relationship varies 
based on the type and stage of cancer. 

(1) The cancer relapse rate has been shown to be increased in 
patients who are malnourished at diagnosis or referral in 
ALL156,157 and in solid tumors.158 Five-year disease-free 
survival was significantly greater for patients with ALL who 
were well nourished compared to patients with ALL who 
were malnourished at diagnosis.157 The time to relapse or 
death was significantly longer in patients with Stage IV 
neuroblastoma who were well nourished at diagnosis 
compared to those who were malnourished at diagnosis and 
received PN.159 However, nutritional status was not related 
to survival in these patients, in a group of pediatric patients 
in El Salvador and Brazil that included various types of 
cancer,159,160 or in two large retrospective studies in pediatric 
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ALL.161,162 Conversely, patients with pediatric lymphoma 
and solid tumor with localized disease and with good 
nutritional status at time of referral had significantly 
improved likelihood of survival compared to patients with 
poor nutritional status at referral. This significance did not 
hold true for patients with regional and metastatic disease.158 

(2) Tolerance to treatment and treatment delays varies with type 
of cancer. Patients with ALL and Wilms’ tumor who were 
malnourished at diagnosis required a reduction in drug 
therapy compared to patients who were well nourished at 
diagnosis, owing to poor tolerance of drug therapy.9,157 
Treatments were delayed in significantly more patients with 
Stage IV neuroblastoma who were malnourished at 
diagnosis or who had early decrease in nutritional status 
than in patients who were well nourished at diagnosis or 
who had early improvement in their nutritional status.159 

(3) Nutritional status may serve as a marker, rather than a cause, 
of a particular outcome in cancer patients. There is 
insufficient evidence to support the assertion that 
improvements in nutritional status will result in improved 
patient outcomes. 

b) Indications for nutrition support 
(1) Specialized nutrition support and dietary interventions must 

be implemented to support normal growth and development 
and to provide the energy needed in patients who cannot 
meet requirements via oral intake.99 

(2) Palliative specialized nutrition support in terminally ill 
children with cancer is rarely indicated.99 

(3) Newly diagnosed pediatric cancer patients tend to consume 
90% or less of the recommended dietary allowance for 
calories but have adequate protein intake.12,163 However, 
disease progression plus side effects from therapy may result 
in decreased oral consumption and the need for nutrition 
support.164 

(4) A task force formed by the American Academy of Pediatrics 
developed criteria for nutrition intervention in pediatric 
cancer patients.8 Andrassy and Chwals165 and Ollenschlager 
et al166 slightly modified and contributed to the criteria, 
which include 

(a) Weight loss of more than 5% of preillness body 
weight 

(b) Weight less than 90% of ideal body weight (IBW) 
or weight-for-height less than 10th percentile on 
NCHS growth curves.167 The NCHS growth chart 
showing BMI-for-age can be used for older 
children. 

(c) Serum albumin less than 3.2 mg/dL (barring acute 
metabolic stress within the last 14 days) 

(d) Triceps skinfold less than the 5th percentile for 
age and sex 
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(e) Decrease of weight- and/or height-for-age across 2 
percentile increments on the NCHS growth curves 

(f) Oral intake less than 70% of that needed for 
growth for more than 5 days in well-nourished 
patients 

(g) Expected GI dysfunction for more than 5 days in 
well-nourished patients 

(h) High risk for malnutrition based on type of tumor 
and cancer therapy 

(i) Delayed cutaneous hypersensitivity anergy in 
children over 2 years old prior to treatment 

(5) Oral intake 
(a) Numerous studies show that pediatric cancer 

patients tend to experience significant weight loss 
and have decreases in arm muscle area and triceps 
skinfold measurements on an oral diet.10,168,169 

(b) Patients who experienced intervention by a 
registered dietitian while on an oral diet had 
significantly more weeks at a stable weight than 
did patients who did not receive intensive 
nutritional intervention.166 

(c) Counseling must be individualized to the type and 
stage of cancer, the degree of disease, symptoms, 
and the type and stage of treatment. 

(6) Enteral nutrition support 
(a) Indications for enteral support in children are 

similar to those in adults. In addition, children 
who fail to gain weight should be considered for 
nutrition support. 

(b) Studies reveal that pediatric cancer patients 
significantly increase their body weight after 1, 3, 
and 4 months of tube feeding.168,170,171  

(c) In malnourished cancer patients, 60% of the 
patients reached 95% of their IBW in a mean of 
4.9 months of tube feeding, and the remaining 
patients gained at least 7% of their IBW in that 
time.172 

(d) Lack of randomized studies has hampered the 
ability to determine the effectiveness of enteral 
nutrition support in pediatric cancer patients. 

(7) PN support 
(a) Indications for PN in children are similar to those 

in adults.  
(b) Numerous PRCTs have examined the 

effectiveness of PN at nutritionally repleting 
pediatric cancer patients and improving their 
clinical outcome. 

(c) PRCTs in primarily well-nourished cancer patients 
demonstrate that PN given for 17 to 104 days is 
able to significantly increase weight and nitrogen 
balance and results in increases in arm muscle area 
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and triceps skinfold measurements. In addition, 
PN promotes maintenance of total leukocyte and 
absolute granulocyte counts compared to those of 
control groups.169,173,174 

(d) Other PRCTs in primarily well-nourished patients 
who were given PN through the first cycle of 
chemotherapy until recovery from 
myelosuppression showed no difference in 
survival rates, tumor response, or duration of 
myelosuppression and actually showed shorter 
remission in patients with  parenteral nutrition (PN) 
than in controls.174,175 

(e) Nonrandomized studies that administered PN for 
approximately 4 weeks showed a significant 
increase from baseline in arm muscle area, triceps 
skinfold measurements, subscapular skinfold 
measurements, and percentage of diagnosis weight. 
Serum transferrin, albumin, prealbumin, and 
retinol-binding protein levels were increased. In 
addition, there was a significant decrease in 
treatment delays compared to those in nourished 
patients receiving enteral nutrition.10,176–179 

(f) Overall, PN seems to improve nutritional status 
but not clinical outcome. 

(g) The duration of PN provision necessary to achieve 
nutritional repletion is difficult to predict. Nine to 
14 days of PN resulted in a slight weight gain and 
a significant increase in serum transferrin levels, 
but only 9 of 15 subjects repleted their weight, 
whereas all but 1 subject repleted their weight on 
28 days of PN.10 

(h) The beneficial nutritional effects of PN fail to 
persist once PN is discontinued if the patient’s 
clinical situation has not improved.173 

(i) Comparing results from different studies is 
difficult because of variability in the type and 
stage of cancer, the type of therapy, the stage of 
treatment, and nutritional status. Furthermore, 
small sample sizes may prevent detection of 
differences between groups. 

2. Goals  
a) Growth and/or maintenance of nutritional status or reversal of 

protein-calorie malnutrition  
(1) Body weight should be greater than IBW.8 
(2) Arm fat area should be greater than the 10th percentile for 

age and sex.8 
(3) Serum albumin should be greater than 3.2 mg/dL.K8 
(4) Calorie and protein needs vary with age, disease state, type 

of treatment, presence of fever, infection, wound status, 
activity level, and individual needs. See Chapter 2 for help 
with determining calorie and protein needs. 
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(5) Fluid balance is important. See Chapter 2 for help with 
determining fluid requirements. 

(6) Vitamin and mineral deficiency should be prevented. 
Monitor mineral and electrolyte levels regularly and other 
vitamins and minerals when deficiency or toxicity is 
suspected. For example, vitamin K levels may decrease with 
long-term antibiotic therapy, and copper and manganese 
levels may exceed normal levels when provided in TPN 
during cholestasis.180,181 

b) Decreased morbidity, improved survival, and improved QOL 
(1) Improvement in nutritional status has not clearly been 

shown to increase the survival or treatment tolerance in 
pediatric oncology patients. 

(2) Improvement in nutritional status can theoretically enhance 
QOL by increasing energy level and wound healing and 
reducing risk of infection. However, the inconvenience of 
some nutrition interventions (eg, time-consuming tube-
feeding regimen that interferes with play time) may 
outweigh the potential benefits. The pros and cons should be 
presented to the child and family, allowing them to make the 
final decision. 

V. Nutritional Management 
A. Management for specific cancer treatments  

1. Pharmacological 
a) Commonly used antiemetics include 182 

(1) Serotonin-receptor antagonists (eg, ondansetron, granisetron) 
(2) Phenothiazines (eg, promethazine, chlorpromethazine) 
(3) Antihistamines (eg, diphenhydramine, hydroxyzine) 
(4) Benzodiazepines (eg, lorazepam) 
(5) Steroids (eg, dexamethasone) 
(6) Cannabinoids 

b) Prevention/treatment of mucositis182 
(1) Salt, soda rinse 
(2) Chlorhexidine 
(3) Mouthwash consisting of diphenhydramine, antacid, and 

lidocaine 
c) Bowel medications  

(1) Stool softeners (docusate) 
(2) Bulk laxatives (psyllium, calcium polycarbophil, 

methylcellulose) 
(3) Lubricants (mineral oil) 
(4) Osmotic agents (glycerin, lactulose) 
(5) Saline laxatives (magnesium salts, sodium 

biphosphate/phosphate) 
(6) Stimulants (bisacodyl, cascara sagrada, senna) 
(7) Antidiarrheals (bismuth subsalicylate, difenoxin, 

kaolin/pectin, loperamide, opium tincture) 
2. Nutritional 

a) Nausea and vomiting 
(1) Consume small, frequent meals or snacks. 
(2) Eat slowly. 
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(3) Choose cold, nonodorous foods. 
(4) Select light, starchy, low-fat foods. 
(5) Avoid very sweet or spicy foods. 
(6) Save favorite foods for periods without nausea or vomiting. 
(7) Rest and sit up after eating. 
(8) Refrain from eating prior to therapies that cause nausea or 

vomiting. 
b) Mucositis 

(1) Choose bland, cold, soft foods. 
(2) Moisten dry foods. 
(3) Cut food into small pieces or puree. 
(4) Use a straw with fluids. 
(5) Coordinate eating with analgesic use. 

c) Constipation 
(1) Obtain adequate fluid intake. 
(2) Increase insoluble fiber consumption. 
(3) Drink hot beverages prior to the usual time of bowel 

movements. 
(4) Incorporate physical activity as permitted by the medical 

team. 
d) Diarrhea 

(1) Consume extra fluid and potassium-rich food sources. 
(2) Increase intake of soluble fiber and reduce insoluble fiber 

consumption. 
(3) Avoid lactose and sugar alcohols. 
(4) Select low-fat foods. 
(5) Consume foods and beverages at room temperature. 

e) Neutropenia 
(1) Choose foods less likely to contain a high bacterial load.  

(a) Wash raw fruits and vegetables well and reject any 
that have indications of damage or spoilage.  

(b) Avoid unpasteurized products and ripened, soft 
cheeses. 

(2) Follow safe handling, storage, thawing, and cooking 
procedures for meat, fish, poultry, and eggs. 

(a) Keep raw meat, fish, and poultry separated from 
other foods to prevent cross-contamination. 

(b) Store frozen foods at 0°F and refrigerated foods at 
35 to 40°F.  

(c) Thaw foods in the refrigerator, in the microwave, 
or in cold water that is changed every 30 minutes. 

(d) Cook meat (including deli meats), fish, poultry, 
and eggs until well done (160°F). 

(e) Do not leave perishable foods unrefrigerated for 
more than 2 hours. Dispose of leftovers after 2 to 
3 days. 

f) Taste changes. Choose flavorful foods as tolerated, such as sour, 
seasoned, and spicy foods. 

g) Loss of appetite 
(1) Consume small, frequent meals. 
(2) Save beverages for the end of meals. 
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(3) Give priority to high-calorie and protein- and nutrient-dense 
foods. 

(4) Do not force children to eat if they refuse. 
h) Dry mouth 

(1) Select sweet or sour foods. 
(2) Moisten or puree dry foods. 
(3) Sip water frequently. 

i) Fatigue 
(1) Consume small, frequent meals. 
(2) Choose high-calorie and protein- and nutrient-dense foods. 

3. Complementary and alternative approaches 
a) Although gaps still exist, research is growing that indicates that 

complementary and alternative medicine (CAM) therapies can be 
effectively integrated into conventional medicine. Current evidence 
indicates that CAM usage is more effective in relieving cancer-
related symptoms than in slowing disease progression.183 

b) CAM therapies commonly used by cancer patients that can be 
recommended for use183  include acupuncture for chemotherapy-
related nausea and vomiting or for pain, massage (except deep tissue 
or forceful) for anxiety or pain, moderate exercise to minimize 
fatigue, psychological and mind-body techniques (eg support groups, 
relaxation training, imagery), reduction of animal and saturated fat, 
and addition of soy in the diet of well-nourished men with prostate 
cancer. 

c) Some CAM therapies should be discouraged in cancer patients.183 
These include very restrictive diets in patients with poor nutritional 
status; antioxidants in patients undergoing radiation or 
chemotherapy; supplements with anticoagulant effects in patients 
with thrombocytopenia, patients undergoing anticoagulation therapy, 
and postoperatively; acupuncture in patients with thrombocytopenia 
and anticoagulation therapy; and high-dose vitamin A and vitamin C 
in all cancer patients.  

d) Any CAM therapy should be discouraged if any of the following 
apply: 

(1) It delays conventional treatment.  
(2) It has not been scientifically proven to be efficacious.  
(3) It is provided by an unlicensed practitioner. 
(4) It requires injection of substances not approved by the US 

Food and Drug Administration.183  
B. Adults 

1. Special aspects of diet and nutritional supplements 
a) Aggressive strategies to optimize oral intake and tolerance should 

be instituted early, especially for patients with preexisting 
nutritional problems. A patient’s calorie and protein needs should be 
determined, diet strategies and oral supplements should be instituted, 
unnecessary diet restrictions should be eliminated, and eating times 
should be planned to be separated from treatment sessions.98 

b) Physiological and mechanical considerations of the disease and/or 
treatment may necessitate an alteration in the cancer patient’s 
diet.184 These considerations include the following:  
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(1) Multiple feedings and postgastrectomy diet after gastric 
resection 

(2) A soft diet for esophageal strictures 
(3) A low-fat diet with or without enzyme supplementation for 

improved absorption in patients with pancreatic 
insufficiency 

(4) Low fiber and lactose for radiation enteritis 
c) Oral supplements are a valuable addition to the diets of cancer 

patients. The use of oral supplements resulted in significantly 
increased protein and calorie intake without reducing foods 
consumed in a group of cancer patients counseled to use nutrition 
supplements between meals and at bedtime.185 A limitation of oral 
supplementation use is taste fatigue; therefore, ongoing evaluation 
of acceptance is necessary, as are plans to provide varied 
alternatives for patients with anticipated long-term needs. 

d) There is evidence from animal studies that polyunsaturated fatty 
acids can promote cell growth by stimulating cell proliferation and 
by inhibiting apoptosis. Fish oil, on the other hand, can reduce the 
tumor growth rate and decrease host body weight loss in animals. In 
humans, a small, pilot trial of 20 patients with pancreatic cancer was 
conducted in which patients were given an eicosapentaenoic acid 
(EPA)–enriched supplemented oral diet.186 Cachexia was reversed, 
and body weight was increased at 3 and 7 weeks. However, these 
results could not be replicated in a follow-up study of 200 patients 
with pancreatic cancer, possibly because several patients in the 
control group were taking EPA.187 

e) Cancer patients can benefit from nutrition counseling not only 
before and during treatment but also later in their course. Cancer 
survivors are interested in making lifestyle changes to improve their 
diet and physical activity level. According to a survey, 
approximately 66% of survivors reported making lifestyle changes, 
40% made one or more dietary changes, 21% started a new physical 
activity, and 48% started taking dietary supplements.188 

f) Information on food safety issues should be incorporated into the 
nutrition education provided to neutropenic patients. 

2. Special aspects of enteral nutrition 
a) Indications and goals 

(1) Aggressive nutritional support with enteral nutrition should 
be considered in selected instances in cancer patients who 
are unable to attain adequate oral intake. Patients with small-
bowel resections and patients with mucosal injury from 
chemotherapy or radiation who are unable to ingest and/or 
digest nutrients may benefit from enteral feeding. Critically 
ill cancer patients may also benefit from enteral nutrition.150 

(2) The aim of enteral feeding is to meet macronutrient, 
micronutrient, and fluid needs with acceptable GI tolerance. 

(3) Cycled and intermittent feedings may be well tolerated, 
allow patients more mobility, and encourage some oral 
intake. The ultimate goal is to transition to an oral diet as 
soon as the patient is able to attain adequate intake by mouth. 
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b) Monitoring 
(1) Cancer patients should be monitored for aspiration risk and 

GI tolerance. Preexisting treatment-related side effects, such 
as nausea or diarrhea, may be exacerbated during enteral 
feeds. In postoperative patients, ileus may preclude tolerance; 
and in critically ill patients who are receiving mechanical 
ventilation, poor perfusion may limit ability to maintain 
enteral feeds. 

(2) Nasoenteric feeding tubes may be contraindicated in patients 
with severe thrombocytopenia, significant mucositis, or 
recent extensive neck resection. 

(3) Immune-suppressed patients should be educated regarding 
careful tube-feeding technique to minimize the risk of 
feeding-related infection. 

3. Special aspects of PN 
a) Indications and goals 

(1) PN is recommended in appropriately chosen cancer patients 
who need aggressive nutrition support when tube feeding 
has been unsuccessful or when use of the GI tract is not 
appropriate (eg, obstruction, high-output fistula).  

(2) In cachectic cancer patients, given the metabolic alterations 
from advanced or untreated disease, the goal of nutrition 
support may be to minimize wasting rather than to 
nutritionally replete the patient. 

b) Monitoring (see Chapter 8 for PN monitoring) 
4. CAM aspects. Cancer patients may use a variety of CAM therapies in 

conjunction with or as a substitute for conventional treatment.189 Many 
cancer patients are motivated to seek CAM therapies as a means of self-
healing and of maintaining optimism when faced with the uncertainty of 
their disease.190 Patients should be questioned about possible use of CAM 
therapies throughout treatment. Clinicians need to communicate openly 
and without judgment so patients feel comfortable disclosing CAM usage. 
Reputable and up-to-date Web sites and resources are available, so 
clinicians have access to reliable information describing the growing 
number of CAM therapies and detailing some dangerous interactions 
between these therapies and allopathic medicines. 

5. Ethical issues 
a) The goals of nutritional care in the framework of cancer treatment 

should be discussed with patients and their caregivers proactively in 
an open, straightforward, supportive manner. Patients should 
recognize the short- and long-term nutritional consequences of their 
treatments. For example, certain GI surgeries may necessitate long-
term nutrition support or special diet modifications. Radiation 
treatment may cause lasting mucosal damage that affects diet 
tolerance. Patients requiring massive surgery and tube feeding, such 
as head and neck patients, have unique ethical issues related to 
disfigurement and dysfunction.33,98,191 

b) Transitioning a patient from active nutritional care to end-of-life 
care can present numerous challenges. The provision or withdrawal 
of nutrition support to patients with advanced disease is an issue that 
evokes medical, emotional, ethical, and legal considerations. Ethical 
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decision making should involve the multidisciplinary team, 
including the patient and caregivers, and should account for patient 
needs for autonomy, QOL, and a holistic structure. While there may 
be facility guidelines to help decision making, ultimately decisions 
need to be made on an individualized, case-by-case basis.191–196 

c) Given that cancer patients are interested in CAM therapies, it is 
crucial for clinicians to recognize their ethical obligation when 
recommending, allowing, and guiding patients to these therapies 
and modalities. It is necessary to keep in mind the risk-to-benefit 
ratio when determining the appropriateness of any therapy, 
especially when there is limited or no scientific evidence to support 
it.197 

6. Patient and caregiver education 
a) Review all drug-nutrient interactions that apply to the patient. 
b) Educate the patient and family about the nutrition side effects 

commonly experienced with the cancer therapy being used and how 
to maximize calorie and protein intake when the patient faces these 
side effects. 

c) Teach the patient and caregivers the principles of the neutropenic 
diet and when it is to be followed. 

d) When implementing specialized nutrition support, help the patient 
and family to understand the reason it is being used, how the 
nutrients are being delivered, and the risks and benefits associated 
with the feeding method. 

e) Share the known effects of the CAMs being used with the patient 
and family, being sure to emphasize, when appropriate, the possible 
unknown effects due to lack of controlled studies. 

f) As long-term effects become known, patients with good outcomes 
to therapy should be educated on nutrition-related problems they 
may face later in life and the need for follow-up. 

C. Pediatrics 
1. Special aspects of diet and nutritional supplements 

a) When the appetite is at a preillness level, follow a well-balanced 
diet with a variety of foods according to the Food Guide Pyramid 
and Dietary Guidelines. 

b) If appetite or intake is compromised, make high-calorie, high-
protein, and nutrient-dense foods a priority in the diet. A 
multivitamin/multimineral supplement may be indicated. However, 
extra iron should be avoided in patients who undergo numerous 
blood transfusions, and folate supplements should not be given with 
methotrexate therapy. 

c) Avoid favorite foods during periods of nausea and vomiting or 
therapies that lead to GI upset in order to minimize learned 
aversions to those foods. 

d) Oral supplements may be used to increase nutrient intake. 
(1) Pediatric supplements are designed to meet the nutrient 

needs of children aged 1 to 10 years. 
(2) Modular supplements (protein, carbohydrate, lipid) may be 

given to increase intake of a particular macronutrient. 
(3) In cases of diarrhea or malabsorption, low osmolar 

nutritional supplements that contain hydrolyzed 
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carbohydrate and protein and a higher percentage of 
medium-chain triglycerides may be appropriate. These 
supplements should be flavored when taken orally. 

(4) The safety of fish oil supplementation in children has not 
been well studied. 

2. Special aspects of enteral nutrition 
a) Goals  

(1) Growth. Provide adequate calories, protein, and 
micronutrients to support growth along the NCHS growth 
curves.  

(2) Tolerance of feeds. The type of formula, concentration, and 
rate must be well tolerated by the patient to promote optimal 
absorption of the nutrients provided. 

(3) Minimization of the burden associated with tube feeding. 
Cycle the tube feeding, as tolerated, overnight, so that days 
are free for eating and playing, and so feedings are less often 
interrupted by medical procedures performed during the day. 
If the patient is unable to take anything by mouth, then 
provide boluses, as tolerated, to mimic meals during the day. 

(4) Prealbumin. Increase prealbumin by 1 mg/dL per day.123,124 
b) Monitoring 

(1) The most common complications associated with 
nasogastric tubes (NGTs) in pediatric cancer patients are 
tube dislodgment due to vomiting and feeding intolerances 
(diarrhea, nausea, vomiting).198,199 Diarrhea can often be 
controlled by adjusting the rate, strength, or osmolarity of 
feeds.172,198 Nausea and vomiting are well managed 
pharmacologically.199 No episodes of epistaxis, sinusitis, or 
GI bleeding were reported,198,199 even in patients who had 
NGTs placed during thrombocytopenia and neutropenia.198 

(2) Minor complications associated with PEGs and gastrostomy 
tubes (GTs) are common and primarily include insertion site 
inflammation.170,172,200–202 Other complications include 
feeding discharge from the GT site and GT 
occlusion.170,172,200–202 

(3) Major complications included systemic infection and 
peritonitis. The rate of these ranged from 3% to 7%,170,200 
1.58 episodes/1000 days of GT use,172 or 4.5 episodes/1000 
days of PEG use201 in pediatric cancer patients. 

3. Special aspects of PN 
a) Goals  

(1) Growth. Adequate calories, protein, and micronutrients 
should be provided to support growth along the NCHS 
growth curves.  

(2) Catch-up growth. If the patient has protein calorie 
malnutrition, catch-up growth and repletion of lean body 
mass is the goal. 

(3) Prealbumin levels and trends. These can be monitored as 
one measure of the adequacy of energy and protein intake. 
Increases of 1 mg/dL per day indicate appropriate 
effectiveness of the nutrition regimen.123,124 
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(4) Replacement of any minerals and electrolytes that are being 
wasted, and provision of additional micronutrients at levels 
indicated by secondary conditions. For example, voluminous 
diarrhea may require the provision of additional zinc. 

(5) Minimization of metabolic disturbances associated with PN. 
Glucose should be maintained at less than 180 mg/dL, and 
triglycerides should not exceed 300 mg/dL.  

(6) Avoidance of refeeding syndrome by repleting mineral and 
electrolyte levels prior to starting PN and by initiating PN 
slowly in cases of severe malnutrition. 

b) Monitoring 
(1) Major complications with catheter insertion include  

hemothorax and infection at the insertion site, reported in 
one study to occur at a rate of 4.4%.203 A minor complication 
is hematoma, which reportedly occurred at a rate of 6.7%.203

(2) The most commonly reported complication with PN is 
sepsis. PN patients had significantly more days with fever; 
however, the catheter tip never cultured positively.204 
Catheter-related sepsis has been reported to occur at a rate of 
3%.205 This rate seems to vary depending on the nutritional 
status of the patient, with significantly more sepsis occurring 
in malnourished patients on PN than in well-nourished 
patients on PN.205 

(3) Metabolic complications also can develop. They include 
hyperglycemia, hypophosphatemia, altered electrolytes, and 
increases in liver function tests and bilirubin levels. 
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4. CAM aspects. Reports from studies conducted in 1997–2000 in the United 
States suggest that anywhere from 47% to 84% of pediatric cancer patients 
have used at least one CAM since diagnosis.206–208 The most popular 
CAMs reported in these studies were faith healing, diet changes, and 
dietary or herbal supplements. Literature on the safety and efficacy of 
herbal supplements in children is lacking. In general, concerns include 
adverse interactions with standard medications and/or contamination of the 
herbal supplements with agents that can cause illness. Other CAMs include 
hypnosis and art therapy, the benefits of which have been reported in 
children.209–211 The International Society of Pediatric Oncology (SIOP) 
working committee on psychosocial issues in pediatric oncology developed 
guidelines for the use of nonconventional therapies in childhood cancer.212 
The committee recommended that the health care team not automatically 
discourage the use of CAM therapies if they are deemed nonharmful, even 
if the patient or family benefits only psychologically.212 On the other hand, 
the health care team should attempt to maintain open communication with 
the patient and family about use of nonconventional therapies and should 
be vigilant about discouraging therapies that may be harmful, either 
physically or psychologically.212 The committee also warned that parents 
should be wary of therapies that have the following characteristics: the 
therapy is a secret that is known only by the promoter of the therapy; the 
therapy is touted as a cure for a wide range of cancers; the promoter attacks 
the medical community or claims to be persecuted by it; or treatment with 
the therapy requires a large sum of money to be paid up front.212 

5. Ethical issues 
a) The same ethical considerations that exist for adult cancer patients 

exist for pediatric cancer patients. 
b) The use of specialized nutrition support in terminally ill patients is 

controversial but should be considered if it may improve QOL.  
c) Discontinuance of nutritional support can be the factor that 

transitions the parents/caregivers to acceptance of the end-of-life 
status of their child. Sensitivity to the significance of nutrition to the 
family and caregivers in this regard is very important.  

6. Patient and caregiver education 
a) The same topics should be covered with pediatric patients that are 

covered with adults (see Section V.B.6). 
b) With increasing survival of pediatric cancer patients, the long-term 

effects of cancer treatments must be considered. Long-term 
gastrointestinal toxicity may be one adverse effect of cancer therapy 
in patients who survive into adolescence and adulthood.213 Survivors 
of ALL tend to become overweight by the time they reach their final 
height,15,16 and decreased physical activity has been purported to be 
a likely cause.17,18 Survivors of brain tumors may also experience 
intractable weight gain if the hypothalamus is damaged during 
therapy.214 Numerous long-term health-related issues secondary to 
radiotherapy and chemotherapy have been reviewed.140–142 As long-
term effects continue to become known, patients with good 
outcomes to therapy should be educated on possible nutrition-
related problems they may face later in life and the need for follow-
up. 
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VI. Patient and Caregiver Education Internet Resources  

A. Internet resources for the patient and caregiver 
1.      American Cancer Society, www.cancer.org 

a) Contains information for patients, family and friends, survivors, 
health information seekers, American Cancer Society supporters, 
and professionals.  

b) The health information section contains information about food and 
fitness, such as guidelines for eating well and being active, cooking 
smart, and taking control of one’s weight; the power of fruits and 
vegetables; recipes; and nutrition during treatment. 

2. American Institute for Cancer Research, www.aicr.org 
a) AICR is the cancer charity that fosters research on diet and cancer 

prevention and educates the public about the results. 
b) The site contains information for survivors and health professionals. 
c) The nutrition information includes eating healthier with the new 

American plate, a recipe corner, strategies for cooking for lower 
cancer risk, and special featured topics 

3. Cancer Centers, www.cancerlinksusa.com 
a) This is the Web site of the Cancer Information Network. A 

newsletter is also available. 
b) The site provides information about various types of cancers and 

discusses a wide array of topics. 
4. Cancer Research and Prevention Foundation, www.preventcancer.org 

a) The mission of the Cancer Research and Prevention Foundation is 
the prevention and early detection of cancer through scientific 
research and education. It focuses on cancers that can be prevented 
through lifestyle changes or early detection followed by prompt 
treatment. These include breast, cervical, colorectal, lung, oral, 
prostate, skin, and testicular cancers. 

b) The Web site spotlights topics and discusses cancer prevention in 
the news. There is information for patients and researchers. 

5. Diet Guidelines for Immunosuppressed Patients, 
www.fhcrc.org/clinical/ltfu/ 

a) The Web site of the Fred Hutchinson Cancer Research Center in 
Seattle, Washington. 

b) The site provides guidelines for adult and pediatric patients, 
including a patient and caregiver resource manual with guidelines 
on food and water safety, diet, adult nutrition, pediatric nutrition, 
and GI diets. 

6. National Cancer Institute, www.cancer.gov 
a) A comprehensive site that includes information on cancer topics, 

clinical trials, cancer statistics, research and funding, and news. 
b) Eating Hints for Cancer Patients, 

http://www.cancer.gov/cancertopics/eatinghints, provides nutritional 
advice for before treatment begins, advice on managing eating 
problems during treatment, special notes for caregivers, discussion 
of the posttreatment period, recipes, and more. 

7. OncoLink, http://www.oncolink.upenn.edu/ 
a) The Web site of the Abramson Cancer Center of the University of 

Pennsylvania. 
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b) This site highlights daily and weekly cancer-related news and offers 
a newsletter. There are sections on types of cancer, treatment 
options, coping with cancer, clinical trials, cancer resources, and 
expert advice. 

8. Oncology Nutrition Dietetic Practice Group, www.oncologynutrition.org 
a) The Oncology Nutrition Dietetic Practice Group is a dietetic 

practice group of the American Dietetic Association. Its mission is 
to provide direction and leadership for quality oncology nutrition 
practice through education and research. It is a national organization 
with over 1200 members.  

b) The practice of oncology nutrition covers research, prevention, 
treatment, recovery, palliative care, and hospice. Oncology 
nutritionists provide dietetic professionals with resources and 
networking opportunities to deal with the complexities of oncology 
practice. Members work in clinical, public health, education, and 
research settings. 
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