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Preface
Anne Coble Voss, PhD, RDN, LDN  
Valaree Williams, MS, RD, CSO, LDN, CNSC, FAND
Editors, Oncology Nutrition for Clinical Practice, Second Edition

Oncology Nutrition for Clinical Practice, first published in 
2013 by the Oncology Nutrition Dietetic Practice Group, has 
served as a vital text for registered dietitian nutritionists 
(RDNs) providing nutrition care to patients with cancer. The 
intent of this fully updated second edition is to provide both 
evidence- and experienced-based information for application 
in clinical practice. 
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 xxiiiPreface

Written and reviewed by knowledgeable RDNs 
practicing in oncology, this comprehensive 
resource can be read cover to cover, especially 
by those new to oncology nutrition, or individual 
chapters can serve as a guide for clinical practice 
for both experienced oncology practitioners as 
well as those who may only work occasionally 
with patients with cancer. To complement this 
edition, the new Oncology Nutrition: Educational 
Handouts and Resources, also developed by the 
Oncology Nutrition Dietetic Practice Group, 
provides handouts and practical guidance for the 
nutrition professional to use when counseling their 
patients with cancer.

This second edition addresses nutrition through 
the cancer continuum—from carcinogenesis and 
prevention to treatment, survivorship, and pallia-
tive care. All steps of the Nutrition Care Process 
are addressed with chapters covering nutrition 
screening, assessment, diagnosis and treatment of 
nutrition impact symptoms, and intervention and 
monitoring through medical nutrition therapy. 
Thirteen chapters address medical nutrition 
therapy of specific cancer sites, with a new chapter 
covering hematological malignancies. New to this 
edition is a chapter that provides rationale and 
guidance for the use of medical cannabis in cancer 
treatment.

To direct readers to the most current cancer 
treatments, in light of the rapidly changing nature 
of treatment regimens, an overview of treatment 
modalities and their associated nutrition impact 
symptoms are discussed in Chapters 9 and 10, and 
within the medical nutrition therapy chapters, 
readers are directed to the National Comprehensive 
Cancer Network (NCCN) guidelines for treatment  
of cancer by site for regimens for each specific 
cancer site discussed. NCCN Guidelines are avail-
able at www  .  nccn  .  org / professionals (free access 
after registration).

To demonstrate the use of standardized lan-
guage, sample cancer-specific nutrition diagnosis 

(PES) statements, developed through collabora-
tion with the Oncology Nutrition Dietetic Practice 
Group and Academy of Nutrition and Dietetics 
Nutrition Care Process staff, are included at the end 
of each medical nutrition therapy chapter. These 
sample nutrition diagnostic statements support the 
efforts of the Oncology Nutrition Dietetic Practice 
Group to increase use of standardized language 
in documentation of patient care by the RDN to 
support nutrition outcome measures in the future. 
In addition to concise, uniform, and complete docu-
mentation of nutrition interventions and outcomes 
by the RDN, standardized language is also essential 
to the evaluation and coordination of care, deter-
mination of the type, level, and complexity of the 
nutrition intervention, and—most importantly—to 
the generation of new understanding of the effec-
tiveness and outcomes of nutrition intervention 
provided by the oncology RDN.

Of special note is the use of the term cancer 
survivor in this edition. Although the National 
Cancer Institute and some other groups consider a 
patient to be a survivor from the time of diagnosis 
until the end of life, this book uses cancer survivor 
to describe the period posttreatment, and separate 
from diagnosis, treatment, and end-of-life care. 
This definition helps to differentiate the nutrition 
care provided to those living after cancer therapy 
who may be disease-free or who have stable disease 
and desire medical nutrition therapy to maintain 
or improve quality of life and institute measures to 
prevent future cancers (see Chapters 2 and 8).

We are grateful to the contributors for sharing 
their expertise and to the reviewers for providing 
thoughtful, thorough review. With the known 
impact of nutrition on the development, treatment, 
and outcomes of cancer, we hope that readers find 
this second edition to be an essential and useful 
professional resource to further their expertise and 
practice.
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Carcinogenesis, and the 
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 1Chapter 1 Overview of Cancer, Carcinogenesis, and the Role of Nutrition  1

The term cancer refers to a group of neoplastic diseases characterized 
by the uncontrollable growth and spread of abnormal cells, which if left 
untreated may result in death. There are more than 100 types of cancer, 
each with its own etiology, progression, recommended treatment, and 
prognosis.1 

Society (ACS) estimated that approximately 
1.8 million new cancer cases would be diagnosed 
in 2020.1 Cancer is the second most common cause 
of death in the United States, after heart disease; it 
accounts for nearly one in every four US deaths and 
caused approximately 600,000 deaths in 2020.2

Approximately 40% of men and 38% of women 
in the United States will develop cancer during 
their lifetime.1 Among all racial and ethnic groups 
in the nation, Blacks and non-Hispanic Whites 
have the highest cancer incidence rates.3

The 5-year survival rate for all cancers has 
improved from 49% for cancers diagnosed between 
1975 and 1977 to 69% for cancers diagnosed be- 
tween 2009 and 2015; yet it remains lower among 
Blacks (64%) than Whites (70%) (see Figure 1.1 on 
page 2).2 Survival rates vary significantly by cancer 
type and stage at the time of diagnosis.

Cost of Cancer Care
The financial costs of cancer care are a burden 
for cancer patients, their families, and society. 
Individually, cancer survivors face not only direct 
costs related to health care expenses but also lost 
income due to illness, decreased productivity, and 
premature mortality.4

The NCI estimates that the cost of cancer care 
in 2010 was $157 billion. This figure was expected 
to reach $173 billion by 2020, given the growth and 
aging of the US population.4,5 Additional costs will 
occur with the increase in cancer incidence expected 
with increased longevity.6 Even if cancer incidence 
remains constant or decreases, the absolute number 

This chapter addresses the following:

 ◼ cancer statistics in the US adult population

 ◼ health care expenditures for cancer care

 ◼ cancer screening

 ◼ cancer classification (staging) methods

 ◼ the role of nutrition across the cancer 
continuum

Box 1.1 lists the five most common types of new 
cancer cases in the United States for men and 
women in order of most to least common.

Box 1.1 
The Five Most Common Types of New 
Cancer Cases in the United States2

Men Women

1. Prostate
2. Lung and bronchus
3. Colorectal
4. Urinary (bladder)
5. Melanoma (skin)

1. Breast
2. Lung and 

bronchus
3. Colorectal
4. Uterine
5. Thyroid

Cancer Statistics
Using data from the Surveillance, Epidemiology, 
and End Results Program of the National Cancer 
Institute (NCI), a premier source for cancer sta-
tistics in the United States, the American Cancer 
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2 Oncology Nutrition for Clinical Practice

of people treated for cancer will increase, as the 
overall population increases and ages. The largest 
projected increase in costs for 2020 was expected 
to result from long-term continuing care for survi-
vors of breast cancer and prostate cancer, the most 
common cancers in women and men, respectively.5

Cancer Screening
Regular screening can result in early detection of 
precancerous lesions and diagnosis of cancer at 
an early stage, when it is most treatable. “Early” 
cancer detection is the identification of tumors 
before they become palpable; early detection is an 
active area of cancer research with the potential to 
significantly decrease cancer morbidity, mortality, 
and health care costs.5 Over the last few decades, 
significant decreases in death rates from certain 
cancers, such as breast and colorectal, have been 
attributed largely to increased screening, as well as 
to advancements in treatment options.2 There are 
several types of screening that can be employed:

 ◼ Palpation (physical examination) (eg breast or 
testicle self-examination or a skin examination) 

is the most common type of screening; 
however, by the time a cancer is detected by 
palpation, it can be fairly advanced.

 ◼ Blood tests, such as prostate-specific antigen 
testing, are used to determine levels of circu-
lating tumor cell metabolites.

 ◼ Imaging procedures, such as mammograms 
and colonoscopies, can detect cancers that are 
too small to feel by physical examination.

 ◼ Molecular techniques (for genetic bio-
markers), such as genotyping or gene expres-
sion assays, look for certain genetic mutations 
that are linked to some types of cancer. 
Researchers are also exploring possible use in 
early cancer detection, as well as many radio-
graphic techniques.

With all types of screening, false test results can 
occur. For example, test results might appear to 
be abnormal, even though there is no cancer. 
False-positive results can cause anxiety in patients 
and are usually followed by more invasive tests 
and procedures. Conversely, screening results 
might appear to be normal, even though a cancer 

Figure 1.1
Trends in 5-year cancer survival rates by race

Adapted from American Cancer Society. Cancer Facts & Figures 2020. American Cancer Society; 2020. Accessed January 5, 
2021. www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2020.html. See reference 2.
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 3Chapter 1 Overview of Cancer, Carcinogenesis, and the Role of Nutrition

is present. False-negative test results may delay 
appropriate medical care. The ACS publishes 
annual cancer screening guidelines on its website  
(www   .   cancer  .  org).7

Cancer Staging
Staging is a process for describing the severity of a 
cancer based on the extent of disease and whether 
the primary tumor has spread to other areas of 
the body (metastasized) at the time of diagnosis. 
Staging is essential to determining the appropriate 
treatment plan and estimating prognosis at the time 
of diagnosis. A number of different staging systems 
are used to classify cancer, but the tumor, (lymph) 
node, metastasis (TNM) classification system8,9 is 
one of the most widely used tumor staging tools, 

especially for solid tumors. Each tumor is assigned 
a grade for each letter: the T grade reflects the size 
and extent of the tumor; the N grade is for the 
extent of spread to local lymph nodes; and the M 
grade indicates the presence or absence of distant 
metastasis. The number added to each letter indi-
cates the size or extent of the primary cancer and 
the extent of cancer spread (see Box 1.2).

For some cancers, the TNM classification is 
not the only system that determines the stage. For 
most cancers, a grading system is also used. Grade 
is a measure of how abnormal the cancer cells look 
under the microscope; this is called differentiation 
(see Box 1.3 on page 4). Grade can be important 
because cancers that look more abnormal, or that 
are more differentiated, tend to grow and spread 
faster. Each type of cancer has a unique grading 

Box 1.2 
Summary of the Tumor, Lymph Node, Metastasis (TNM) Classification System9

Primary tumor (T)

Grade Definition

TX Tumor cannot be evaluated

T0 No evidence of tumor

Tis Carcinoma in situ (CIS): Abnormal 
cells are present but not spread to 
neighboring tissues

Although not cancer, CIS may become 
cancer

T1 Tumor not palpable or visible by 
imaging

T2 Tumor confined to the primary  
cancer site

T3 Tumor extends to the neighboring tissue

T4 Metastatic disease

Lymph nodes (N)

Grade Definition

NX Regional lymph nodes cannot be 
evaluated

N0 No regional lymph node involvement

N1  
N2  
N3

Involvement of regional lymph nodes 
(number of lymph nodes indicates 
extent of spread)

Distant metastasis (M)

Grade Definition

MX Distant metastasis cannot be evaluated

M0 No distant metastasis

M1 Distant metastasis is present
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4 Oncology Nutrition for Clinical Practice

system. Tumors also are described according to 
their nuclear grade, which describes the size and 
shape of the nucleus in the tumor cells and the per-
centage of tumor cells that are actively dividing.8

Carcinogenesis
Carcinogenesis is the process by which normal 
cells transform into cancer cells, usually as a result 
of accumulated genetic damage. Carcinogenesis 
is commonly described as a process consisting of 
three phases:

1. Initiation, during which normal cells develop 
some type of DNA damage

2. Promotion, during which initiated cells are 
stimulated to grow

3. Progression, when the tumor grows rapidly 
and invades neighboring tissues

In the initiation phase, normal cells develop 
genetic damage as a result of exposure to envi-
ronmental factors, such as radiation, chemicals, or 
viruses. DNA damage also can result from chronic 
inflammation due to long-term disease. Some of 

Box 1.3 
Tumor Grading System of the 
American Joint Committee on Cancer9

Grade Description

GX Grade cannot be assessed 
(undetermined grade)

G1 Well-differentiated (low grade)

G2 Moderately differentiated 
(intermediate grade)

G3 Poorly differentiated (high grade)

G4 Undifferentiated (high grade)

these factors damage DNA directly. Others, espe-
cially some chemicals, attach to the DNA and 
prevent normal transcription and translation of the 
DNA.10

Under normal conditions, cellular processes 
involving DNA repair enzymes allow cells to repair 
individual instances of DNA damage. If the damage 
cannot be repaired, it can trigger what is called cell 
cycle arrest, which results in a process known as 
apoptosis (programmed cell death). However, if 
the initiated cell does not undergo cell cycle arrest 
and apoptosis, it could progress to become cancer. 
Damage that occurs within the DNA repair genes 
can lead to alterations in these normal repair pro-
cesses and stimulate uncontrolled tumor growth.10

Although genetic susceptibility increases the 
risk for developing certain types of cancer, other 
factors commonly associated with cancer incidence 
and progression include:

 ◼ internal environmental factors, such as hor-
mones and the immune system;

 ◼ external environmental factors, such as infec-
tions and exposure to environmental toxins; and

 ◼ unhealthy behaviors, such as smoking, exces-
sive sunlight exposure, and unhealthy diet.11,12

These factors may act in combination to initiate or 
promote carcinogenesis. Estimates are that one-
third of cancer deaths are smoking-related, and 
another third are related to overweight or obesity, 
physical inactivity, and poor diet.13

Nutrition and Carcinogenesis
Evidence, primarily from in vitro studies, suggests 
that nutrients can play a protective role during all 
stages of carcinogenesis (see Figure 1.2 on page 6).10 
Chapter 2 addresses the role of nutrition in cancer 
prevention in more detail. In general, mechanisms 
by which food components might have protective 
effects in preventing cancer incidence and progres-
sion include:
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 5Chapter 1 Overview of Cancer, Carcinogenesis, and the Role of Nutrition

 ◼ promotion of detoxification of carcinogens;

 ◼ prevention of oxidative damage to DNA;

 ◼ inhibition of the cell cycle or induction of 
apoptosis in initiated cancer cells; and

 ◼ support of DNA repair, cell differentiation, 
hormone regulation, carcinogen metabolism, 
and anti-inflammatory responses.

The roles that energy balance and body weight 
play in cancer incidence and treatment outcomes 
are becoming better understood; however, the exact 
mechanisms are complex and not fully known. 
Higher levels of adiposity and lower lean body mass 
have consistently been associated with increased 
risk for many types of cancers, as well as for poor 
treatment outcomes.14 Excess adipose tissue has 
been shown to alter the interactions between insulin, 
growth hormone, insulin-like growth factors, sex 
hormones, and adipocyte-derived cytokine levels 
to precipitate favorable environments for cancer 
incidence and progression.15 See Chapter 3 for 
more details about the relationship between energy 
balance and cancer incidence.

Certain diet-related factors also might increase 
the risk for developing cancer. For example, 
cooking meats at high temperatures (eg, grilling 
over an open flame) can precipitate formation 
of heterocyclic amines and polycyclic aromatic 
hydrocarbons, which have been shown to form 
DNA adducts (a portion of DNA attached to a  
cancer-causing chemical).15,16 Foods also can serve 
as a vehicle for exposure to environmental toxins, 
such as aflatoxins (a family of fungal toxins asso-
ciated with peanuts and other agricultural crops), 
which form DNA adducts,17 or the endocrine- 
disrupting chemical bisphenol A (BPA, found in 
plastic bottles and food containers), which can stim-
ulate proliferation of estrogen-mediated cancers, 
such as breast or ovarian cancer.18 Excessive doses 
of nutrients more than the Recommended Dietary 
Allowance also might enhance progression of initi-
ated cancer cells.11,12

Role of Nutrition in  
Cancer Treatment

Primary treatments for cancer include surgery, 
radiation, chemotherapy, hormone therapy, immu-
notherapy, biological therapy, targeted therapy, 
transplantation, and various combinations of these 
modalities.19 Treatment selection depends on the 
cancer type, stage of disease, and other factors, 
such as the patient’s age and comorbid conditions. 
Supportive care with nutrition and physical activity 
interventions, as well as complementary and  
alternative medicine approaches, is increasingly 
being used.

As noted previously, nutrients can play dif-
ferent roles at different stages of carcinogenesis (see 
Figure 1.2 on page 6). For example, folate is a vital 
nutrient for maintaining accurate DNA synthesis 
and repair; thus, adequate folate intake is important 
for preventing many types of cancers. However, 
once carcinogenesis has been initiated, folate can 
facilitate DNA synthesis in cancer cells, leading 
to proliferation and expansion of the tumor.20 
Methotrexate, an antifolate chemotherapeutic 
agent, targets this metabolic process by inhibiting 
folate-mediated DNA synthesis, thus stopping 
cancer-cell proliferation. Folate in the form of leu-
covorin calcium may be used to “rescue” patients 
from methotrexate toxicity or, alternatively, to 
enhance the effectiveness of drugs, such as fluoro-
uracil (5-FU), that target enzymes that use folate as 
a cofactor.21

Chemotherapeutic agents are designed to kill 
cancer cells, which often grow and divide more 
rapidly than normal cells. However, most chemo-
therapy drugs are indiscriminate and also damage 
normal cells, such as blood cells in the bone marrow, 
cells in the digestive tract (including the mouth, 
esophagus, stomach, and intestines), cells in the 
reproductive system, and hair follicles.19 Common 
side effects of chemotherapy, such as loss of appe-
tite, nausea, mucositis, and diarrhea, result from this 
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6 Oncology Nutrition for Clinical Practice

Figure 1.2 
Possible effects of nutrients on various stages of carcinogenesis

Healthy cells can develop genetic damage from exposure to environmental factors, such as radiation, chemicals, or viruses. 
Nutrients can play a protective role in these early carcinogenetic processes. 

Adapted from World Cancer Research Fund/American Institute for Cancer Research. The cancer process. In: Diet, Nutrition, 
Physical Activity and Cancer: A Global Perspective. Continuous Update Project Expert Report 2018. Accessed January 12, 2020. 
www   .   wcrf  .  org  /  dietandcancer  /  cancer  process. See reference 10.
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 7Chapter 1 Overview of Cancer, Carcinogenesis, and the Role of Nutrition

cellular damage. Radiation therapy can also cause 
side effects by damaging normal, healthy cells near 
the treatment site.19 Nutrition and pharmacologic 
intervention can help prevent significant malnutri-
tion and loss of muscle mass caused by treatment 
side effects. Studies suggest that nutrition inter-
vention during cancer treatment is associated with 
fewer treatment-related side effects,22-25 fewer hos-
pitalizations,24-26 and improved quality of life.22,23,27 
The role of nutrition interventions during site- 
specific cancer treatment is discussed in further 
detail in Chapters 13 through 25.

The Role of  
Posttreatment Nutrition

Nutrition remains a fundamental component of 
recovery after cancer treatment. Individuals who 
have completed cancer treatment might experi-
ence treatment-related late effects, such as changes 
in body composition, bone density, or cardiovas-
cular complications. Cancer recurrence or second 
primary cancers also can be a concern. Healthy 
dietary choices are an important part of an overall 
strategy to prevent or manage these conditions. 
See Chapter 8 for further discussion of the role of 
nutrition after cancer treatment.

Summary
As shown in Box 1.4 on pages 8 and 9, nutrition 
plays a significant role across the cancer continuum. 
A healthy diet and lifestyle can help decrease 
the risk of cancer development and can improve 
cancer outcomes. More research is needed to gain a 
clearer understanding of the specific role nutrition 
plays in cancer biology, treatment regimens, and 
management of treatment side effects.
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Diagnosis ≥5 Years After Diagnosis

Stage in continuum Cancer prevention Initial treatment Early posttreatment Long-term cancer survivorship

Potential nutrition 
concerns

 ◼ Obesity, loss of muscle mass
 ◼ Energy-dense food intake
 ◼ Excessive micronutrient intake from 

dietary supplements
 ◼ Food contaminants (toxins, 

chemicals)

 ◼ Treatment side effects (eg, nausea, 
vomiting, diarrhea, mucositis, taste 
changes)

 ◼ Fatigue
 ◼ Pain
 ◼ Anorexia
 ◼ Treatment-related cachexia
 ◼ Immunosuppression
 ◼ Weight or body-composition 

changes
 ◼ Drug-nutrition interactions

 ◼ Fatigue
 ◼ Pain
 ◼ Endocrine disorders
 ◼ Weight or body-composition changes
 ◼ Cognitive deficits
 ◼ Dental caries or complications

 ◼ Weight loss or gain
 ◼ Decreased bone density
 ◼ Endocrine disorders
 ◼ Cardiovascular complications
 ◼ Cognitive deficits
 ◼ Dental caries or complications

Potential outcomes of 
nutrition interventions

 ◼ Improved weight and body 
composition

 ◼ Improved blood glucose control
 ◼ Improved immune surveillance

 ◼ Ability to adhere to scheduled 
treatment

 ◼ Fewer infectious complications
 ◼ Improved weight and body 

composition
 ◼ Delay or prevention of disease 

progression
 ◼ Improved chances of survival
 ◼ Improved quality of life

 ◼ Decreased fatigue
 ◼ Improved functional status
 ◼ More rapid recovery from treatment
 ◼ Improved weight and body composition
 ◼ Decreased risk for cancer recurrence and subsequent 

primary cancers
 ◼ Improved chances of survival
 ◼ Improved quality of life

 ◼ Fewer late effects of treatment
 ◼ Improved functional status
 ◼ Improved weight and body composition
 ◼ Decreased risk of cancer recurrence and subsequent 

primary cancers
 ◼ Improved chances of survival
 ◼ Improved quality of life
 ◼ Decreased health care costs

Adapted from Robien K, Demark-Wahnefried W, Rock CL. Evidence-based nutrition guidelines for cancer survivors: current 
guidelines, knowledge gaps, and future research directions. J Am Diet Assoc. 2011;111(3):368-375. See reference 28.

Box 1.4
Potential Nutrition-Related Concerns and Outcomes Across the Cancer Continuum
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 13Chapter 2 Nutrition and Cancer Prevention  13

A substantial proportion of cancer cases in the United States are 
preventable. An estimated 40% of cases could be prevented through 
healthful dietary patterns, regular physical activity, maintaining a  
healthy weight (low body mass index and low adiposity), avoiding 
tobacco and excess sun exposure, and getting certain vaccines and 
regular screenings.1 

In 2018, the World Cancer Research Fund 
(WCRF) and the American Institute for Cancer 
Research (AICR) jointly established recommenda-
tions for cancer prevention based on a structured 
and systematic approach of analyses and review of 
the literature on food, nutrition, physical activity, 
and cancer by an expert panel. These recommen-
dations and the science behind them are outlined 
in this chapter.2 The chapter also includes a section 
on emerging food and nutrition topics of special 
interest. These topics are being actively studied, 
but currently there is limited or inconsistent evi-
dence regarding the effects of the various foods and 
practices on cancer risk.

Recommendations for 
Cancer Prevention

The 2018 World Cancer Research Fund and 
American Institute for Cancer Research (WCRF/
AICR) cancer prevention recommendations are 
aimed at the overall prevention of cancer and 
are compatible with the 2020–2025 Dietary 
Guidelines for Americans, which focus on pro-
moting overall health, reducing the prevalence 
of overweight and obesity, and preventing diet- 
related chronic diseases.3 They also align with the 
American Cancer Society (ACS) guidelines on 
nutrition and physical activity for cancer preven-
tion.4 Box 2.1 on pages 14 and 15 summarizes the 
WCRF/AICR recommendations for cancer pre-
vention. Appendix A compares cancer prevention 

diet and lifestyle recommendations from various 
organizations. Each section that follows addresses a 
WCRF/AICR recommendation and describes the 
link to specific cancers, the proposed mechanisms, 
and key practice points.

Adiposity and Weight Gain
Maintaining a healthy body weight throughout 
life may be the most important lifestyle factor in 
reducing cancer risk, second only to not using 
tobacco products.5 There is convincing evidence 
that a greater degree of body fatness—or greater 
adiposity—is a cause of cancers of the esophagus 
(adenocarcinoma), pancreas, colorectum, breast 
(postmenopausal), endometrium, liver, and kidney. 
Greater body fatness is probably also a cause 
of cancers of the stomach (cardia), gallbladder, 
ovaries, and mouth, pharynx, and larynx; and it has 
also been implicated in advanced prostate cancers.2

Excess body fatness could influence cancer risk 
through several possible mechanisms:

 ◼ Excess body fat is associated with insulin resis-
tance, resulting in elevated levels of insulin 
and increased bioavailable insulin-like growth 
factor 1 (IGF-1).2,6 Insulin and IGF-1 can acti-
vate signaling pathways that promote growth 
and proliferation of cancer cells and inhibit 
apoptosis (programmed cell death).7-9

 ◼ Overweight and obesity can lead to chronic 
low-grade systemic inflammation, which can 
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614 Oncology Nutrition for Clinical Practice

Appendix C
Select Dietary 
Supplements and 
Functional Foods

This information is designed to provide practitioners with available 
research on select dietary supplements and functional foods and how 
they relate to cancer. Its purpose is neither to condone nor to discourage 
use by patients. A patient’s health care team can determine which 
supplements or foods are appropriate, if any.
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 615Appendix C Select Dietary Supplements and Functional Foods

616
Aloe  
(Aloe barbadensis miller)

618
α-Lipoic acid

620
Black cohosh  
(Cimicifuga racemosa) 

622
Coenzyme Q10 (CoQ10) 

624
Curcumin (Cucurma longa) 

626
3,3’-Diindolylmethane (DIM) 
and indole-3-carbinol (I3C) 

628
Flaxseed  
(Linum usitatissimum) 

630
Garlic (Allium sativum) 

632
Ginger (Zingiber officinale) 

634
Ginkgo biloba 

636
Glutamine 

638
Green tea  
(Camellia sinensis) 

640
Melatonin 

642
N-acetylcysteine (NAC) 

644
Omega-3 fatty acids 
eicosapentaenoic acid (EPA) 
and docosahexaenoic acid 
(DHA) 

646
Quercetin 

648
Reishi mushroom 
(Ganoderma lucidum) 

650
Resveratrol 

652
Selenium 

654
Silymarin 

656
St. John’s wort  
(Hypericum perforatum) 

658
Theanine 

660
Turkey tail mushroom or 
Yun Zhi (Coriolus versicolor, 
Trametes versicolor, 
Polyporous versicolor)

662
Vitamin D
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Aloe (Aloe barbadensis miller)
A cactus-like plant, aloe is used predominantly in the form of a gel or a juice.1-5

Reported 
anticancer benefits

May be useful for constipation

Reported anticancer 
concerns

Well tolerated and good safety data on aloe juice and aloe vera gel

Aloe latex used orally may be unsafe and may cause diarrhea

Evidence Aloe use may delay radiation dermatitis in patients with head and neck cancer.2

In a randomized study, patients with lung cancer who consumed aloe mixed with 
honey three times daily during chemotherapy significantly increased response 
compared with those who had chemotherapy alone.3

Radiation proctitis significantly improved in patients who used aloe vera 3% ointment 
in a preliminary randomized controlled clinical trial.4

Comments N/A
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αα-Lipoic acid
α-Lipoic acid is a cellular antioxidant important for energy production that is naturally synthesized 
in the body.

Reported 
anticancer benefits

Improves insulin sensitivity and diabetes management

Aids with hypertension

May mitigate radiation damage

May reduce symptoms of neurotoxicity

Inhibits growth of breast, colon, lung, liver, and pancreatic cancer cells

Reported anticancer 
concerns

Generally, very well tolerated

Evidence α-Lipoic acid used orally or intravenously seems to improve insulin sensitivity and 
fasting blood glucose levels in patients with type 2 diabetes.1-4

α-Lipoic acid is reported to inhibit tumor cells both in vitro and in vivo.5

α-Lipoic acid has been found to reduce neuropathic symptoms and triglycerides and 
improve quality of life.6

α-Lipoic acid administration is ineffective at preventing neurotoxicity caused by 
oxaliplatin or cisplatin.7 However, Opera (GAMFARMA), a combination product 
composed of α-lipoic acid, Boswellia serrata, methylsulfonylmethane, and bromelain, 
improved peripheral neuropathy symptoms in a prospective series of patients treated 
for neurotoxic chemotherapy; no significant toxicity or interaction was observed.8

α-Lipoic acid reduced radiation-induced oral mucositis in rats with head and neck 
cancer in one study.9

Comments α-Lipoic acid is both fat- and water-soluble and is thus able to function throughout the 
body.10

Dietary sources rich in α-lipoic acid include spinach, broccoli, and brewer’s yeast.

The evidence for supplemental α-lipoic acid is still to be determined, but there 
appears to be potential benefit regarding insulin sensitivity, peripheral neuropathy, and 
mucositis.
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Vitamin D
Vitamin D is a fat-soluble vitamin with anti-inflammatory, immunomodulatory, bone protective, 
and anticancer effects.

Reported 
anticancer benefits

Regulates genes that influence cell proliferation and apoptosis1

Reported anticancer 
concerns

Toxicity, which can result in hypercalcemia1

Evidence People living in geographic areas with greater sun exposure (which triggers vitamin D 
synthesis in the human body) have lower cancer rates.2

Vitamin D helps regulate genes that influence cell proliferation, differentiation, and 
apoptosis.1

Vitamin D controls immune cell regulation and differentiation, gut barrier function, 
and antimicrobial peptide synthesis, all of which may serve as protective factors against 
colon cancer.3

An inverse association between cancer and 25-hydroxyvitamin D levels is strongest for 
colon cancer.3-5

Several observational studies have supported an inverse association between vitamin D 
intake or 25-hydroxyvitamin D level and breast cancer,6,7 while others have not.8,9

A meta-analysis reported a significant inverse association between vitamin D and breast 
cancer in postmenopausal women10 but not in premenopausal women.11

Researchers reported a consistent prognostic association between 25-hydroxyvitamin D 
levels and survival in patients with colorectal cancer.12

Most observational studies have found that vitamin D consumption is not associated 
with a risk for prostate13,14 and ovarian cancers.15

There may be an inverse association between vitamin D supplementation and overall 
mortality.16 In a large prospective trial (1,260 cases vs 1,331 controls), men in the highest 
quartile for plasma 25-hydroxyvitamin D levels had a significantly lower risk for lethal 
prostate cancer than men in the lowest quartile.17

Comments Vitamin D sufficiency is important for overall health, including cancer prevention.

Because 25-hydroxyvitamin D has a longer half-life than 1,25 dihydroxyvitamin D 
(15 days vs 15 hours, respectively), 25-hydroxyvitamin D is used to assess vitamin D 
status.1

The bioavailability of vitamin D3 (cholecalciferol) is significantly greater than that of 
vitamin D-2 (ergocalciferol).18

The Dietary Reference Intakes for vitamin D were revised in 2010 and the Tolerable 
Upper Intake Level of vitamin D increased to 4,000 IU/d.1

The Endocrine Society has suggested that maintenance of a 25-hydroxyvitamin D blood 
level of 40 to 60 ng/mL is ideal (this takes into account assay variability) and that up to 
100 ng/mL is safe.19
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A
AAA. See Acid Alkaline Association
ABCPP. See After Breast Cancer 

Pooling Project
abdomen, normal anatomy of, 435f
ABW. See actual body weight
Academy of Nutrition and 

Dietetics, 60, 62, 67, 195–196, 
290, 589, 591

cancer survivorship, 148b
Critical Illness Evidence-Based 

Nutrition Practice Guideline, 
83

end-of-life care, 556
esophageal cancer, 379
Evidence Analysis Library, 81, 

504–505, 522, 548
Nutrition Care Process, 

62–67b
Oncology Evidence-Based 

Nutrition Practice Guideline 
for Adults, 479

Vegetarian Nutrition, 591
Acid Alkaline Association, 598
acid-alkaline diet, 598–599
ACS. See American Cancer Society 

(ACS)
actual body weight, 83, 85
acupressure

mind-body intervention, 90b, 
95

resources, 102b
acupuncture, 89

mind-body intervention, 90b, 
94–95

resources, 102b
acute kidney injury, 290
acute lymphoblastic leukemia

chemotherapy, 254b
hematologic malignancy, 281f
side effects, 254b
survival percentage in children, 

252f
treatment, 284
treatment phases, 254b

acute myeloid leukemia
hematologic malignancy, 281f
survival percentage in children, 

252f
treatment, 283–284

adenocarcinoma, 13
esophageal cancer, 375
lung cancer, 487, 488f

Adequate Intakes (AIs), 76
adjusted body weight, 85
ado-trastuzumab emtansine 

(Kadcyla), monoclonal antibodies, 
172b

Adventist Health Study 2, 589
After Breast Cancer Pooling Project 

(ABCPP), 362, 363
AICR. See American Institute for 

Cancer Research (AICR)
ALA. See α-linoleic acid
alcoholic beverages

cancer prevention, 21–22
practice points, 21b
recommendations, 14b

alemtuzumab (Campath), 
monoclonal antibodies, 172b

algae, functional foods, 113–114
alkaline diet, 598–599
alkylating agents, chemotherapy, 

162–164b
Allium sativum (garlic), 117, 630
allium vegetables, prostate cancer, 

517
aloe (Aloe barbadensis miller), 616
α-linolenic acid

anti-inflammatory foods, 26
flaxseed and, 27

α-lipoic acid, 618
American Cancer Society (ACS), 1, 

3, 13, 111, 135, 375, 605, 606, 609
breast cancer, 347
breast cancer survivorship, 354
cancer survivorship, 148b
colorectal cancer, 420
Guideline on Diet and 

Physical Activity for Cancer 
Prevention, 582–583

head and neck cancers, 482
Nutrition and Physical Activity 

Guidelines for Cancer 
Survivors, 70

physical activity, 40
physical activity guidelines, 49
physical activity guidelines and 

cancer, 41b
practice points for cancer 

survivors, 24b
side effects of treatment, 185
vitamin D, 289

American College of Cardiology, 
47, 522

American College of Sports 
Medicine, 51

physical activity guidelines and 
cancer, 42b

practice points for cancer 
survivors, 24b

American College of Surgeons, 
Commission on Cancer (CoC), 
157

American Heart Association, 47, 
522

American Institute for Cancer 
Research (AICR), 13, 111, 135, 279

alcoholic beverages, 21
animal foods, 20
Cancer Prevention 

Recommendations, 584–585
cancer risk and body fatness, 

37, 38f
cancer survivors, 23–24, 26, 

148b, 149b
dietary supplements, 22
physical activity, 40
physical activity guidelines and 

cancer, 42b
predominantly plant-based diet, 

17, 18b
prevention recommendations, 

14–15b
red and processed meats, 19

American Joint Committee on 
Cancer, 375, 517

tumor grading system, 4b
American Journal of Cancer 

Research, functional foods, 115b

Page numbers followed by t indicate a table, page numbers followed by b indicate a box, and page numbers 
followed by f indicate a figure.
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Americans for Safe Access, cannabis 
use, 572b

American Society for Parenteral 
and Enteral Nutrition, 60, 62, 67, 
84, 196, 219, 225, 555b

hematopoietic cell 
transplantation and, 316

recommendations, 239–240
Safe Practices for Enteral 

Nutrition Therapy, 230
American Society of Clinical 

Oncology, 135, 354, 545
cancer survivorship, 148b
pancreatic cancer, 437

American Thyroid Association, 534
amino acids

glutamine, 636
parenteral nutrition, 235–236, 

237b
theanine, 658

Amin Pharmaceutical Company, 
654

amputations
children with, 262, 262t
equations for adjusting body 

weight for, 265b
amyloidosis, hematologic 

malignancies, 282, 290–291
anal cancer, risk factors, 410–411t
anal carcinoma, 405, 425–426. See 

also gastrointestinal cancers
characteristics, 406f
interventions for nutrition 

problems, 412–413b, 426
surgery, 426
treatment, 426
United States statistics, 407t

Anandamide, endocannabinoid, 564
anaplastic thyroid carcinoma, 533f
anastrozole (Arimidex), hormonal 

agents, 178–179b
androgen deprivation therapy, 

prostate cancer, 521b
anorexia and early satiety, 196

considerations, 197b
definition, 196b
interventions, 197b
pharmacotherapy, 197b
severity grades, 197b

ANS. See autonomic nervous 
system

anthracycline antitumor antibiotics, 
chemotherapy, 167–168b

anthropometric measurements, 40, 
63b

antiandrogens, hormonal agents, 
178–179b

antibiotics, enteral nutrition, 231b
antidiarrheals, enteral nutrition, 

231b
antiemetics, enteral nutrition, 231b
antiestrogens, hormonal agents, 

178–179b
anti-inflammatory foods

antioxidant nutrients, 25
nutrition, 25–26
supplying omega-3 fatty acids, 

26
supporting protective 

microbiome, 25–26
antimetabolites, chemotherapy, 

165–166b
antioxidant supplements

breast cancer, 360, 362
chemotherapy and, 118–119
dietary, 118–119
radiotherapy and, 118–119

antitumor antibiotics, 
chemotherapy, 167b

Anusara, yoga lineage, 98b
appetite loss, prevalence in cancer 

patients, 547t
appetite stimulants

enteral nutrition, 231b
pediatric oncology, 269b

aromatase inhibitor-induced 
musculoskeletal symptoms, breast 
cancer, 351

aromatase inhibitors, hormonal 
agents, 178–179b

artificial hydration
decision for use, 556–557
palliative care, 553, 556

artificial nutrition
decision for use, 556–557
guidelines for patients with 

advanced cancer, 554–555b
palliative care, 553, 554–555b

ascites, medical nutrition therapy, 
453–454

ascitic fluid, patients with hepatic 
compromise, 417b

Ashtanga, yoga lineage, 98b
ASPEN. See American Society for 

Parenteral and Enteral Nutrition

Aspergillus inhalation, 570
Aspiration, enteral nutrition 

therapy, 228b
assessment parameters, pediatric 

oncology patients, 263–264b
assessment tools, gynecologic 

cancers, 504–505
astrocytoma, category and nutrition, 

255b
atypical teratoid/rhabdoid tumor, 

category and nutrition, 255b
autonomic nervous system, 92, 93f, 

99
axillary lymph node dissection, 

breast cancer, 349
Ayurveda, 91, 102b
azacitidine (Vidaza), chemotherapy 

agent, 165b
azotemia, parenteral nutrition, 243b

B
Bacteroides fragilis, colorectal 

cancer, 421
basal energy expenditure, 81b
basal metabolic rate, 81b
BEE. See basal energy expenditure
bendamustine (Treanda), 

chemotherapy agent, 162b
β carotene, dietary supplement, 22, 

116
bevacizumab (Avastin), 

angiogenesis inhibitors, 175b
beverages

alcoholic, 21–22
sugar-sweetened, 20–21

Bhajan, Yogi, 98b
bicalutamide (Casodex), hormonal 

agents, 178–179b
Bikram, yoga lineage, 98b
bile duct, 442f, 443f, 444f, 445f

cholangiocarcinoma, 436
obstructed, 446
sample PES statements of 

cancers, 462
symptoms of blocked, 447b

bile reflux gastritis, postgastrectomy, 
393b

Bill Henderson protocol, 600–601
Billroth I/II, gastrectomy, 384, 

385f, 386

SA
MP
LE
 

No
t 
fo
r 
Pr
in
t 

or
 R
es
al
e



 669Index

bioelectrical impedance, 132
bioimpedance analysis (BIA), 40
bisphenol A, 5
black cohosh (Cimicifuga 

racemosa), 620
Black Women’s Health Study, breast 

cancer, 355
blenderized tube feedings, enteral 

nutrition, 222, 223–224b
bleomycin (Blenoxane), 

chemotherapy agent, 167b
blood work, pancreatic cancer 

survivors, 458, 459b
BMI. See body mass index
BMR. See basal metabolic rate
body composition changes, cancer 

and, 76
body fatness, evidence for cancer 

risk and, 38f
body mass index (BMI), 14b 

anthropometric measures, 40, 
63b

breast cancer, 350
cachexia and, 45
cancer diagnosis, 46–47
cancer risk, 37
complementary and alternative 

medicine (CAM) and, 92
head and neck cancers, 479
hematologic malignancies, 

279–280, 291–292
hematopoietic cell 

transplantation and, 312, 314
hospice patients, 548–549
lung cancer, 491
sarcopenia and, 45
term, 81b
weight-related risk, 15–16, 16b

body surface area (BSA) method, 
hydration, 78

body weight
estimating energy needs, 84t
hematopoietic cell 

transplantation and, 312–313
prostate cancer, 520

bone density, pancreatic cancer, 
458–459

bone disease
after gastrectomy, 394b
hematopoietic cell 

transplantation, 321
bone health, hematologic 

malignancies, 287–288

bone loss
breast cancer, 351–352
prostate cancer, 521b

bone mineral density, pancreatic 
cancer survivors, 458, 459b

bone tumor, distribution of 
childhood cancer, 251f

bortezomib (Velcade), protein-
targeted agent, 174b

bowel management
colorectal cancer, 424
gastrointestinal cancers, 413b

brachytherapy, 183, 185
general placement types, 188b
high-dose rate, 189b
low-dose rate, 189b
permanent, 189b
pulsed-dose-rate, 189b
side effects of, 190b
temporary, 189b
types by duration, 189b

brain, major parts of, 332f
brain cancer, term, 331
brain stem, 332f
brainstem glioma, category and 

nutrition, 255b
brain tumor

caregiver support, 337, 340, 
341b

hyperglycemia, 333–334
incidence and diagnosis, 331, 

333
ketogenic diet, 335–337
mealtime strategies, 340, 341b
metastatic, 331
nutrition assessment, 333
nutrition impact symptoms, 

334b
risk factors, 331
sample PES statements, 342
survivorship, 337, 340
term, 331
treatment, 333

breast cancer, 347
alcohol, 21
animal foods, 20
antioxidant supplements, 360, 

362
aromatase inhibitor-induced 

musculoskeletal symptoms, 
351

bone loss, 351–352

carotenoids, 356
chemotherapy-induced nausea 

and vomiting, 352
dairy, 357–358
dietary supplements, 360, 

362–364
ductal carcinoma in situ 

(DCIS), 347, 348f
endocrine, targeted and 

maintenance therapy, 350b
fasting, 360
fasting during treatment, 353
fatigue, 350
food advice, 361b
fruits, vegetables, and fiber, 

355–356
lifestyle advice, 354, 361b
lignans, 356
low-fat diet, 354–355
lymphedema, 350–351
mucositis, 352–353
multivitamin and mineral 

supplements, 362
neuropathy, 352
nutrition assessment, 349–350
nutrition-related side effects 

and interventions, 128b
omega-3 fatty acids, 358, 359t
omega-3 fatty acid supplements, 

363–364
physical activity and, 50
prognosis, 347
prognostic biomarkers, 347
red meat, 358
risk factors for, 347b
sample PES statements for, 364
soy, 356–357, 357t
surgery, 349
survival, 23–24
systemic therapy, 349
taste changes, 353
treatment, 349
type of, 348f
vasomotor symptoms, 351
vitamin D supplements, 

362–363
weight and risk, 358–359
weight gain during treatment, 

353–354
weight-loss interventions, 

359–360
Breast Cancer Weight Loss 

(BWEL), 144–145t

SA
MP
LE
 

No
t 
fo
r 
Pr
in
t 

or
 R
es
al
e



670 Oncology Nutrition for Clinical Practice

breast-conserving surgery, breast 
cancer, 349

breastfeeding
lactation and, 23
practice points for, 23b

Brown, Michael S., 603
Budwig, Johanna, 602
Budwig diet, 600, 602–603
busulfan (Busulfex), chemotherapy 

agent, 162b
busulfan (Myleran), chemotherapy 

agent, 162b

C
cachexia

identifying cancer, 61–62
inflammation, 75
lung cancer, 494
sarcopenic obesity and, 44–46
stages of cancer, 45f

calcium
breast cancer, 351–352
dietary supplement, 22
osteoporosis, 292–293
ovarian cancer, 500
pediatric cancer patients, 267, 

268t
prostate cancer, 519–520, 524b

California Department of Health 
Services, 609

California Teachers Study, 589
Camellia sinensis (green tea), 638
Canadian Foundation for Dietetic 

Research, functional foods, 115b
cancer. See also childhood cancer; 

hematologic malignancies
alcoholic beverages, 21–22
body composition changes 

with, 76
common types in US, 1t
cost of care, 1–2
dietary supplements and, 

114–119
functional foods and, 111–114
metabolic changes in, 75
nutrition concerns and 

outcomes, 8b, 9b
nutrition-related side effects 

and interventions, 128–131b

screening, 2–3
staging, 3–4
survival rates by race, 2f
survivorship, 148b
term, 1

cancer cachexia
definition, 61
identifying, 61–62
stages of, 45f

Cancer Council of Australia, 479
Cancer Exercise Trainer, 51
cancer patients

efficacy of cannabis use by, 
565–568

functional foods in care process, 
114

malnutrition and, 59
navigating dietary supplements, 

119
palliative care, 546–548
prevalence of nutrition-related 

symptoms, 547t
refeeding syndrome, 85

cancer prevention
adiposity and weight gain, 13, 

15–16
alcoholic beverages, 21–22
American Cancer Society on 

diet and physical activity, 
582–583

anti-inflammatory foods, 25–26
dietary supplements, 22–23
flaxseed, 27–28
foods promoting weight gain, 19
genetically engineered foods, 25
lactation and breastfeeding, 23
organic foods, 24–25
physical activity, 16–17
physical activity guidelines, 

41–43b
predominantly plant-based diet, 

17–19
recommendations for, 13, 

14–15b
red and processed meats, 19–20
soy foods, 26–27
sugar-sweetened beverages, 

20–21
World Cancer Research 

Fund/American Institute 
for Cancer Research 
recommendations, 584–585

Cancer Prevention Study II, 279, 
354

cancer risk
energy restriction and, 39–40
evidence for body fatness and, 

38f
intentional weight loss and, 39
obesity, weight gain and, 37, 39
physical activity and, 40

Cancer Survival Through Lifestyle 
Change (CASTLE), 138–139t

cancer survivors
breast cancer, 23–24, 27–28
clinically-based supervised 

programs, 136–137t
commercial programs, 140–

141t
community-based programs, 

140–141t
dietary intervention and 

physical activity, 136–143t
dietary intervention trials, 

144–145t
dietary patterns and quality, 

135, 146–147
efficacy of cannabis use by, 

565–568
excess adiposity during, 46–47
flaxseed and, 27–28
home-based programs, 142–

143t
lifestyle interventions, 134f
managing symptoms early 

posttreatment, 127, 132
medical nutrition therapy 

(MNT), 133, 135
mixed-modality programs, 

138–139t
nutritional assessment of, 

132–135
nutritional resources for, 147, 

148–149b
nutrition-related side effects 

and interventions, 128–131b
physical activity guidelines, 

41–43b
post-symptom diet therapy, 133
practice points for, 24b
role of physical activity and 

lean mass, 147
soy and breast cancer, 26–27
technology-based programs, 

142–143t
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telephone counseling, 138–141t
term, 23, 127
weight management for, 47, 

48–49b
cancer survivorship, 127

brain tumor, 337, 340
breast cancer, 354–364
esophageal cancer, 381–382
gastric cancer, 389
gynecologic cancers, 508
head and neck cancers, 482b, 

482–483
hematologic malignancies, 

292–293
hematopoietic cell 

transplantation, 321, 323
long-term, 50–51
lung cancer, 494
pancreatic cancer, 458–459, 

459b, 460–461b
physical activity and, 49–51
prostate cancer, 522, 523–524b

cancer treatment. See also 
chemotherapy; nutrition impact 
symptoms

cancer-specific factors affecting 
response to, 158b

conventional modalities of, 158f
excess adiposity during, 46–47
hormone therapy, 177, 178–

179b
immunotherapy, 171, 176–177
personalized medicine, 161, 170
physical activity during, 49–50
posttreatment nutrition, 7
role of nutrition in, 6–7, 8–9b
targeted therapy, 170–171
vaccines, 177
weight management in, 70

CanChange, 144–145t
cannabidiol, 563
cannabidiolic acid, 563
cannabis

adverse effects, 570, 571b
cannabidiol (CBD) in, 563
cannabinoid medicines, 

564–565
cannabinoids, 564
chemical variety, 563
chemotherapy-induced nausea 

and vomiting, 566
coadministration of THC and 

CBD, 567

contraindications, 569b, 
569–570

counseling on, 572
drug interactions, 570, 571b
efficacy of use by cancer 

patients and survivors, 
565–568

endocannabinoid system, 564
medicinal use of, 563–564, 573
pharmacokinetics, 568t, 

568–569
plant in Cannabaceae family, 

563
precautions for use, 569b
resources relating to use, 572b
safety concerns, 570–572
terpenoids in, 565b
tetrahydrocannabinol (THC) 

in, 563, 564–567
capecitabine (Xeloda), 

chemotherapy agent, 165b
Capital Health Home Parenteral 

Nutrition Program Edmonton, 
554b

carbohydrates
Dietary Reference Intake 

(DRI), 77–78, 78t
metabolism, 75b
requirements during 

hematopoietic cell 
transplantation, 311b

carboplatin (Paraplatin), 
chemotherapy agent, 162b

carcinogenesis, 4, 5
effects of functional foods on, 

112
nutrition and, 4, 5
possible effects of nutrients on 

stages of, 5f
carcinoid syndrome, 

neuroendocrine tumors of small 
bowel, 419–420

cardiometabolic changes, 
hematopoietic cell 
transplantation, 321, 323

cardiovascular events, hematologic 
malignancies, 292

caregivers
brain tumor, 337, 340, 341b
head and neck cancers, 481b

carmustine, chemotherapy agent, 
162b

carotenoids, 18, 356
CASTLE. See Cancer Survival 

Through Lifestyle Change
CBDA. See cannabidiolic acid
CDC. See Centers for Disease 

Control and Prevention
Centers for Disease Control and 

Prevention (CDC)
breastfeeding, 23b
cancer survivorship, 148b
dietary supplements, 116

central nervous system tumors
astrocytoma, 255b
brainstem glioma, 255b
craniopharyngioma, 256b
distribution, 251f
embryonal tumor, 255b
ependymom, 256b
germ cell tumor, 256b
medulloblastoma, 255b
nutrition impact symptoms, 

253, 255–256b
cerebellum, 332f
cerebrum, 332f
certified specialists in oncology 

nutrition, 23
Cervarix, recombinant HPV 

bivalent vaccine, 177
cervical cancer, 500, 502. See also 

gynecologic cancers
diagnosis, 502
risk and protective factors, 501b
site and type, 503f
treatment, 504
United States statistics, 499t

cetuximab (Erbitux), monoclonal 
antibodies, 172b

chemotherapy, 157, 158f, 160–161
acute lymphoblastic leukemia, 

284
acute myeloid leukemia, 283
administration of, 160
agents in, 160
alkylating agents for, 162–164b
anthracycline antitumor 

antibiotics, 167–168b
antimetabolites for, 165–166b
antioxidant supplements and, 

118–119
antitumor antibiotics for, 167b
cancer treatment, 6–7
chronic lymphocytic leukemia, 

284
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chronic myeloid leukemia, 284
conditioning regimens, 306, 

307f
epipodophyllotoxins, 168b
Hodgkin lymphoma, 285
lung cancer, 489–490
modes of action, 160
nausea and vomiting induced 

by, 287
non-Hodgkin lymphoma, 

284–285
nutritional implications, 

160–161, 162–169b
pancreatic adenocarcinoma, 

438b
side effects of, 7, 160–161, 

162–169b
taxanes for, 169b
vinca alkaloids, 169b

chemotherapy-induced nausea and 
vomiting, 287, 352

medical cannabis and, 566
chemotherapy-induced peripheral 

neuropathy, 50, 352
chemovar, cannabis, 563
chicory root, functional foods, 113
childhood cancer. See also nutrition 

assessment in childhood cancer
acute lymphoblastic leukemia, 

253, 254b
acute myeloid leukemia, 253
central nervous system tumors, 

253, 255–256b
children with amputations, 

262, 262t, 265b
chimeric antigen receptor 

(CAR) T-cell therapy, 258
distribution of diagnoses in US, 

251f
Ewing sarcoma, 258
hepatoblastoma, 258
Hodgkin lymphoma, 253, 256
hyperthermic intraperitoneal 

chemotherapy (HIPEC), 258
malnutrition prevalence and 

outcomes, 259, 259b, 260t
neuroblastoma, 257
non-Hodgkin lymphoma, 

256–257
nutrition assessment, 262, 

266–268
nutrition impact symptoms and, 

252–258

nutrition interventions and 
support, 268–270

nutrition screening, 260–261, 
261f

osteosarcoma, 258
resources, 253b
rhabdomyosarcoma, 257
survival by diagnosis, 252f
survivors of, 252
Wilms tumor, 257

Children’s Oncology Group, 252, 
253b

chimeric antigen receptor (CAR) 
T-cell therapy, 177, 258, 285

hematologic malignancies, 323
non-Hodgkin lymphoma, 285

China’s Pen Ts’ao Ching, 563
chlorambucil (Leukeran), 

chemotherapy agent, 163b
CHOICE Study, 136–137t
cholangiocarcinoma, 405. See also 

gastrointestinal cancers
biliary system, 417f
characteristics, 406f
distal cholangiocarcinoma 

(dCCA), 417f
interventions and nutrition, 

415, 418
interventions for nutrition 

problems, 412–413b
intrahepatic 

cholangiocarcinoma (iCCA), 
417f

palliative interventions, 415
perihilar cholangiocarcinoma 

(pCCA), 417f
risk factors, 408–409t
surgery, 415
treatment, 415
types, 417f
United States statistics, 407t

cholestasis, parenteral nutrition, 
244b

choline, prostate cancer, 520
Choudhury, Bikram, 98b
chronic kidney disease, 290
chronic lymphocytic leukemia

hematologic malignancy, 281f
treatment, 284

chronic myeloid leukemia
hematologic malignancy, 281f
treatment, 284

chyle leak, medical nutrition 
therapy, 458

Cimicifuga racemosa (black 
cohosh), 620

CIPN. See chemotherapy-induced 
peripheral neuropathy

cisplatin (Platinol, CDDP), 
chemotherapy agent, 163b

classification system, tumor, lymph 
node, metastasis (TNM), 3b

Clinical Oncological Society of 
Australia, 196

Clostridium difficile, 268
colorectal cancer, 421
hematopoietic cell 

transplantation, 315
Cochrane Collaboration, 96, 99, 101
Cocinar Para Su Salud, 140–141t
coenzyme Q10 (CoQ10), 362, 622
colorectal cancer, 405

animal foods, 20
bowel management, 424
characteristics, 406f
cytoreductive surgery, 421
hyperthermic intraperitoneal 

chemotherapy, 421
incidence, 420
interventions for nutrition 

problems, 412–413b, 421, 
424–425

low anterior resection 
syndrome, 424–425

neorectal reservoirs, 425
nutrition-related side effects 

and interventions, 129b
ostomy management, 424
red and processed meat, 19–20
risk factors, 410–411t
surgery, 421, 422–423f
treatment, 421
United States statistics, 407t
vitamin and mineral 

malabsorption, 425
colorectal cancers. See 

gastrointestinal cancers
Common Terminology Criteria for 

Adverse Events, 195
anorexia and early satiety, 196, 

196–197b
constipation, 196, 200–201b
diarrhea, 196, 202–203b
dysphagia, 196, 204–205b
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fatigue, 196, 206–207b
grading system, 196b
malabsorption, 196, 208–209b
nausea and vomiting, 196, 

210–211b
oral candidiasis, 196, 214b
oral mucositis and esophagitis, 

196, 212–213b
taste and smell changes, 196, 

197–198b
xerostomia, 196, 215b

complementary and alternative 
medicine (CAM)

in cancer treatment and 
survivorship, 91–92

motivators, 91–92
practical applications, 100–101
prevalence of, 91
resources, 102b
term, 89

computed tomography, 40
imaging, 41–43
nutrition assessment, 132

conditioning regimens
chemotherapy, 306
dose intensities, 307f
side effects, 306

consolidation therapy
acute lymphoblastic leukemia, 

284
acute myeloid leukemia, 

283–284
constipation

definition, 200b
enteral nutrition therapy, 229b
interventions, 201b
pharmacotherapy, 201b
prevalence in cancer patients, 

547t
severity grades, 200b

contralateral prophylactic 
mastectomy, breast cancer, 349

Controlled Substances Act (1970), 
563

copper, pancreatic cancer survivors, 
461b

Coriolus versicolor, 660
counseling, cannabis, 572
craniopharyngioma, category and 

nutrition, 256b
crizotinib (Xalkori), protein-

targeted agent, 174b

cruciferous vegetables
prostate cancer, 517, 523b
thyroid cancer, 532

CSOs. See certified specialists in 
oncology nutrition

CT. See computed tomography
CTCAE. See Common Terminology 

Criteria for Adverse Events
curcumin (Curcurma longa), 624
Curves, 140–141t
cyclophosphamide (Cytoxan, 

CTX), chemotherapy agent, 163b
cyproheptadine (Periactin), 

pediatric oncology, 269b
cytarabine (ARA-C), chemotherapy 

agent, 165b
cytochrome P-450, enzyme system, 

17, 117
cytomegalovirus, hematopoietic cell 

transplantation, 315
cytoreductive surgery, colorectal 

cancer, 421

D
dacarbazine (DTIC), chemotherapy 

agent, 163b
dactinomycin (Actinomycin D), 

chemotherapy agent, 167b
dairy

breast cancer, 357–358
prostate cancer, 519–520, 523b

dasatinib (Syprcel), protein-
targeted agent, 174b

Daughters and MothErS Against 
Breast Cancer (DAMES), 142–
143t

daunorubicin (Daunomycin), 
chemotherapy agent, 167b

dehydration, enteral nutrition 
therapy, 226b

delayed gastric emptying
medical nutrition therapy, 456
nutrition support, 455
surgeries for pancreatic cancer, 

441b
denosumab (Prolia), monoclonal 

antibodies, 173b
denosumab (Xgeva), monoclonal 

antibodies, 173b

Desai, Yogi Amrit, 98b
Desikachar, T. K. V., 98b
dextrose, parenteral nutrition, 

235–236, 237b
DHA. See docosahexaenoic acid 

(DHA)
diabetes mellitus

pancreatic cancer, 452–453
surgeries for pancreatic cancer, 

441b
diarrhea

considerations, 202b
definition, 202b
enteral nutrition therapy, 

228–229b
interventions, 203b
intestinal transit-inhibiting 

medications, 457t
medical nutrition therapy, 

456–457
neuroendocrine tumors of small 

bowel, 420
pharmacotherapy, 203b
prevalence in cancer patients, 

547t
radiation-induced, in 

gynecologic cancers, 505–
506

severity grades, 202b
Dietary Approaches to Stop 

Hypertension, 331
Dietary Guidelines Advisory 

Committee, 581
Dietary Guidelines for Americans, 

2020–2025, 9th Edition, 13, 
580–581

Healthy Mediterranean-Style 
Diet, 586–587

Healthy Vegetarian Diet, 
588–589

dietary patterns, energy restriction, 
46b

Dietary Reference Intakes (DRIs), 
76–79, 662

carbohydrates, 77, 78t
fats, 77, 78t
fluid requirements, 78, 79t
macronutrient needs, 77–78, 

78t
micronutrient needs, 79, 80b
protein, 77, 77t, 78t

Dietary Supplement Health and 
Education Act (1994), 115, 116
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dietary supplements. See also diets; 
diets (alternative and unfounded)

antioxidants, 118–119, 360, 362
β carotene, 22
breast cancer, 360, 362–364
calcium, 22
cancer and, 114–119
cancer prevention, 22–23
cancer survivors, 147
coenzyme Q10, 362
multivitamin and mineral 

supplements, 362
navigating, 119
omega-3 fatty acids, 363–364
plants and pharmaceuticals, 117
practice points for, 22b
prevalence, 116
prostate cancer, 520
resources, 120b
safety, 116
selenium, 22
vitamin D, 22, 362–363, 662
vitamin E, 22
vitamin-mineral, 117–118

dietary supplements/functional 
foods

aloe (Aloe barbadensis miller), 
616

α-lipoic acid, 618
black cohosh (Cimicifuga 

racemosa), 620
coenzyme Q10 (CoQ10), 622
curcumin (Curcuma longa), 

624
3,3’-diindolylmethane (DIM) 

and indole-3-carbinol (I3C), 
626

flaxseed (Linum usitatissimum), 
628

garlic (Allium sativum), 117, 
630

ginger (Zingiber officinale), 632
Ginkgo biloba, 634
glutamine, 636
green tea (Camellia sinensis), 

638
melatonin, 640
N-acetylcysteine (NAC), 642
omega-3 fatty acids, 644
quercetin, 646
reishi mushroom (Ganoderma 

lucidum), 648

resveratrol, 650
St. John’s wort (Hypericum 

perforatum), 656
selenium, 652
silymarin (Silybum marianum), 

654
theanine, 658
turkey tail mushroom or Yun 

Zhi, 660
vitamin D, 662

diets. See also diets (alternative and 
unfounded)

American Cancer Society 
guideline, 582–583

cancer prevention 
recommendations (World 
Cancer Research Fund/
American Institute for 
Cancer Research), 584–585

guidelines, 580–581
Healthy Mediterranean-Style 

Diet, 586–587
Healthy Vegetarian Diet, 

588–589
Intermittent Fasting, 592–593
Ketogenic Diet, 594–595
modification for pancreatic 

exocrine insufficiency, 452
Vegan Diet, 590–591

diets (alternative and unfounded)
alkaline diet, 598–599
Bill Henderson protocol, 

600–601
Budwig diet, 602–603
Gerson Therapy, 604–605
Gonzalez regimen, 606
Livingston-Wheeler therapy, 

608–609
macrobiotic diet, 610–611
raw food plan, 612–613

diffuse large B-cell lymphoma, 279, 
280, 281f

dihydropyrimidine dehydrogenase 
(DPD), 161

3,3’-diindolylmethane (DIM), 626
distal pancreatectomy, 441b, 445f, 

445f. See also pancreatic cancer
DNA damage, carcinogenesis, 4, 5
docetaxel (Taxotere), chemotherapy 

agent, 169b
docosahexaenoic acid (DHA)

anti-inflammatory foods, 26

breast cancer, 358
functional foods, 114, 644
seafood content, 359t

doxorubicin (Adriamycin), 
chemotherapy agent, 167b

doxorubicin liposomal (Doxil), 
chemotherapy agent, 168b

DRIs. See Dietary Reference 
Intakes

dronabinol, 564
cannabinoids, 564–565
pediatric oncology, 269b

dual-energy x-ray absorptiometry, 
40, 132

ductal carcinoma in situ (DCIS), 
347, 348f. See also breast cancer

dumping syndrome
definition, 381b
esophageal cancer, 380, 381b
medical nutrition therapy, 381b
postgastrectomy, 391–392b
surgeries for pancreatic cancer, 

441b
durable medical equipment, 233
DXA. See dual-energy x-ray 

absorptiometry
dysgeusia, prevalence in cancer 

patients, 547t
dysphagia

considerations, 204b
definition, 204b
esophageal cancer, 379
head and neck cancers, 480
interventions, 205b
pharmacotherapy, 205b
prevalence in cancer patients, 

547t
severity grades, 204b
thyroid cancer, 539

Dysphagia Grading Score, 388

E
EACs. See esophageal 

adenocarcinomas
early satiety

anorexia and, 196, 196–197b
postgastrectomy, 390b
prevalence in cancer patients, 

547t
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EBRT. See external beam radiation 
therapy

Echinacea purpurea (echinacea), 
117

EEE. See estimated energy 
expenditure

EER. See estimated energy 
requirement

eggs, 20
prostate cancer, 520, 523b

eicosapentaenoic acid (EPA)
anti-inflammatory foods, 26
breast cancer, 358
functional foods, 114, 644
seafood content, 359t

electrolytes
derangements of, and parenteral 

nutrition, 243b
parenteral nutrition, 235–236, 

238, 238b
requirements during 

hematopoietic cell 
transplantation, 312b

electronic medical record, 60
embryonal tumors, category and 

nutrition, 255b
Endocrine Society, 662
endocrine therapy

breast cancer, 349
vitamin D, 289

end-of-life care, parenteral 
nutrition, 245. See also hospice; 
palliative care

endometrial cancer, 499, 500
diagnosis, 502
risk and protective factors, 501b

energetics
anthropometric measures, 40
biological mechanisms of 

cancer and, 43–44
direct measures, 40–43

ENERGY. See Exercise and 
Nutrition to Enhance Recovery 
and Good Health for You study

energy needs
body weight, 85
body weight estimating, 84t
decision tree for predictive 

equation, 82f
equations for critically ill 

population, 83–84
equations for noncritically ill 

population, 83

estimating, 79–85
expenditure terminology, 81b
gynecologic cancers, 505
hematopoietic cell 

transplantation, 310b
indirect calorimetry (IC), 

80–81
Mifflin-St. Jeor equation, 82f, 

83
obese population 

considerations, 84–85
older adult population 

considerations, 85
pancreaticoduodenectomy, 454
patients with hepatic 

compromise, 416b
Penn State equations, 82f, 84
predictive equations, 81, 83–85
weight-based equation, 84

energy restriction
cancer risk and, 39–40, 46
dietary patterns, 46b

enhanced recovery after surgery, 
386, 412b

enteral access device, 220, 221b
alternative medication for use 

in, 231–232b
managing clogged, 230, 230b

enteral nutrition, 219–220, 222–
223. See also parenteral nutrition

access devices, 220, 221b
administration of, 222–223, 

225t
blenderized tube feedings, 222
contraindications to, 220
esophageal cancer, 379
formulations, 220, 222, 

223–224b
gastric cancer, 387, 387b
gastrointestinal cancers, 412b, 

413b
gastrointestinal complications, 

225, 228–229b
guidelines for patients with 

advanced cancer, 554–555b
head and neck cancers, 482
hematopoietic cell 

transplantation, 316, 318, 319
home regimens, 233–234
indications for, 219, 220b
initiation and advancement of 

feedings, 222–223, 225t
insurance considerations, 233

mechanical and microbial 
complications, 230, 230b

medication administration, 230, 
231–232b

metabolic complications of, 
223, 225, 226–227b

modular nutrients, 223–224b
for oncology population, 

219–220
pancreatic exocrine 

insufficiency, 451
patient safety, 230, 232–233

enterocutaneous fistulas, 
gastrointestinal cancers, 413b

EPA. See eicosapentaenoic acid 
(EPA); US Environmental 
Protection Agency

ependymoma, category and 
nutrition, 256b

EPI. See exocrine pancreatic 
insufficiency

epigalloctaechin-3-gallate (EGCG), 
638

epipodophyllotoxins, 
chemotherapy, 168b

epirubicin (Ellence), chemotherapy 
agent, 168b

erlotinib (Tarceva), protein-
targeted agent, 174b

ESCCs. See esophageal squamous 
cell carcinomas

Escherichia coli, colorectal cancer, 
421

esophageal cancer
adenocarcinomas, 375, 376b
diagnosis, 375
diet recommendations for stent 

patients, 377b
dumping syndrome, 380, 381b
dysphagia, 379
early oral feeding after surgery, 

380
esophageal stents, 377
esophagectomy, 375, 377, 378f
malnutrition, 379
nutrition assessment in patients, 

377
nutrition impact symptoms, 

376b, 377
nutrition support, 379
postoperative nutrition, 

379–380

SA
MP
LE
 

No
t 
fo
r 
Pr
in
t 

or
 R
es
al
e



676 Oncology Nutrition for Clinical Practice

postoperative nutrition 
complications, 380–381

prevalence and risk factors, 
376b

sample PES statements, 395
squamous cell carcinomas, 375, 

376b
surgery, 375, 377
survivorship and, 381–382
treatment, 375, 376b, 377
types of, 375
weight loss and sarcopenia, 379

esophagitis
considerations, 212–213b
definition, 212b
interventions, 213b
pharmacotherapy, 213b
severity grades, 212b

ESPEN. See European Society 
for Clinical Nutrition and 
Metabolism

essential fatty acid deficiency, 
parenteral nutrition, 242b

estimated energy expenditure, 81b
estimated energy requirement, 81b
estrogen, obesity and cancer, 44
etoposide (Vepesid, VP-16), 

chemotherapy agent, 168b
European Prospective Investigation 

into Cancer and Nutrition, 331, 
354, 355

European Society for Clinical 
Nutrition and Metabolism, 60, 75, 
76, 288, 380

guidelines for patients with 
advanced cancer, 555b

Guidelines on Nutrition for 
Cancer Patients, 76, 77

hematopoietic cell 
transplantation and, 316

nutrition support, 454
everolimus (Affinitor), protein-

targeted agent, 174b
Evidence Analysis Library 

Oncology Workgroup, 61
Ewing sarcoma, nutrition side 

effects, 258
exemestane (Aromasin), hormonal 

agents, 178–179b
Exercise and Nutrition to Enhance 

Recovery and Good Health for 
You (ENERGY) study, 138–139t, 
360

exocrine pancreatic insufficiency, 
380–381, 439

external beam radiation therapy, 
183

dosage, 185
image-guided radiation therapy 

(IGRT), 184
intensity-modulated radiation 

therapy (IMRT), 184
intraoperative radiation therapy 

(IORT), 184–185
side effects, 185, 186f, 187b, 

188b
stereotactic radiation therapy 

(SRT), 184
stereotactic radiosurgery (SRS), 

184
three-dimensional conformal 

radiation therapy (3D-CRT), 
184

total body irradiation (TBI), 
184

uterine cancer, 502

F
fasting, breast cancer treatment and, 

353
fat consumption, prostate cancer, 

519
fatigue

breast cancer, 350
considerations, 206b
definition, 206b
interventions, 207b
pharmacotherapy, 207b
severity grades, 206b

fat malabsorption, after gastrectomy, 
395b

fats
Dietary Reference Intake 

(DRI), 77–78, 78t
requirements during 

hematopoietic cell 
transplantation, 311b

FDA. See US Food and Drug 
Administration

Federal Trade Commission, 116
fish

consumption, 20
prostate cancer, 523b

Fit4Life, 142–143t
FITT (frequency, intensity, time 

and type) principle, 51
flaxseed (Linum usitatissimum), 

628
breast cancer, 356
cancer survivors and, 27–28
functional foods, 113
nutrition, 27
prostate cancer, 524b

fludarabine (Fludara), 
chemotherapy agent, 165b

fluid requirements, 78, 79t
estimating needs for pediatric 

cancer patients, 267, 267b
hematopoietic cell 

transplantation, 312b
fluorouracil (5-FU), chemotherapy 

agent, 5, 161, 165b
flutamide (Eulexin), hormonal 

agents, 178–179b
focused attention, 96
folate deficiency, after gastrectomy, 

394b
follicular thyroid carcinoma, 533f
food advice, breast cancer, 354–358, 

361b
Food and Agriculture Organization 

of the United Nations, 491
Frankenfield, David, 84
French National Federation of 

Cancer Centers, 554b
French Nutrition Oncology Study 

Group, 549
FRESH START, 144–145t
functional foods. See also dietary 

supplements/functional foods
cancer and, 111–114
definition of, 111–112
effects on carcinogenesis, 112
examples and evidence for, 

112–114
incorporating in cancer 

Nutrition Care Process, 114
regulation of, 114
resources, 115b

G
gallbladder carcinoma, 405. See also 

gastrointestinal cancers
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characteristics, 406f
interventions for nutrition 

problems, 412–413b, 418
risk factors, 408–409t
treatment, 418
United States statistics, 407t

gallbladder sludge/stones, 
parenteral nutrition, 244b

Ganoderma lucidum (reishi 
mushroom), 648

Gardasil, recombinant HPV 
quadrivalent vaccine, 177

garlic (Allium sativum), 117, 630
gastrectomy

nutrient deficiencies and 
conditions, 394–395b

reconstruction types, 384, 385f, 
386

gastric cancer
bile reflux gastritis, 393b
diagnosis of, 382, 384
dumping syndrome, 391bA-

392b
early satiety syndrome, 390b
gastric stasis, 390–391b
normal anatomy of stomach, 

383f
nutrient deficiencies after 

gastrectomy, 394–395b
nutrition impact symptoms, 

386
nutrition support, 387, 387b
palliative nutrition 

management, 388–389
perioperative medical nutrition 

therapy, 386
postgastrectomy complications, 

387–388
postgastrectomy syndromes, 

390–393b
postvagotomy diarrhea, 

392–393b
prevalence, 382
prognosis and survival, 382
risk factors, 382, 384b
Roux stasis syndrome, 390–

391b
sample PES statements, 395
sarcopenia, 386
small gastric remnant, 390b
surgery, 384, 385f, 386
survivorship, 389
symptoms, 384

treatment of, 384, 386
types of, 382

gastric outlet obstruction, medical 
nutrition therapy, 453

Gastric Outlet Obstruction Grading 
Score, 388

gastric stasis, postgastrectomy, 
390–391b

gastroesophageal reflux disease 
(GERD), enteral nutrition 
therapy, 228b

gastrointestinal cancers, 405
anal carcinoma, 425–426
cholangiocarcinoma, 415, 417f, 

418
colorectal cancer, 420–421, 

422–423f, 424–425
enteral nutrition therapy, 

228–229b
gallbladder carcinoma, 418
hepatocellular carcinoma, 

414–415
interventions for treatment-

related nutrition, 412–413b
neuroendocrine tumors of small 

bowel, 418–420
risk factors for types, 408–411t
sample PES statements, 427
treatment, 405, 412
types, 405, 406f, 407t
United States statistics, 407t

GEDSA. See Global Enteral Device 
Supplier Association

gefitinib (Iressa), protein-targeted 
agent, 174b

gemcitabine (Gemzar), 
chemotherapy agent, 165b

genetically engineered foods, 25
genetically modified organisms, 25
German Association for Nutritional 

Medicine, 555b
germ cell tumors

category and nutrition, 256b
distribution of childhood 

cancer, 251f
Gerson, Max, 604
Gerson Institute, 604, 605
Gerson Research Organization, 605
Gerson Therapy, 604–605
GetFit for Fight, 136–137t
ginger (Zingiber officinale), 632
Ginkgo biloba, 117, 634

Ginkgo Evaluation of Memory 
study, 634

Global Enteral Device Supplier 
Association, 232–233

glucose intolerance, hematologic 
malignancies, 293

glutamine, 636
glutathione S-transferase, 17
GMOs. See genetically modified 

organisms
Goldstein, Joseph L., 603
Gonzalez regimen, 606
goserelin (Zoladex), hormonal 

agents, 178–179b
grading system, tumor, 4b
graft-versus-host disease (GVHD), 

306, 315–316
chronic, 321
dietary progression for 

gastrointestinal symptoms, 
319–320b

hematopoietic cell 
transplantation, 315–316

survivorship, 321
therapies for prevention and 

treatment, 317–318b
green tea (Camellia sinensis), 638
gut bacteria, anti-inflammatory 

foods, 25–26
GVHD. See graft-versus-host 

disease (GVHD)
gynecologic cancers

cervical cancer, 500, 501t, 502
diagnosis, 502
endometrial and uterine cancer, 

500, 501t
interventions for nutrition 

problems, 505–508
malignant bowel obstruction, 

506–508
nutrition assessment, 504–505
ovarian cancer, 500, 501t
palliative care, 507–508
postoperative nutrition care, 

506
sample PES statements, 509
sites and types, 503f
stents and percutaneous 

endoscopic gastrostomy 
tubes, 507

surgery, 507
survivorship, 508
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treatment, 502, 504
types, 499, 500, 502
United States statistics, 499t

H
Harris-Benedict equation, 83
hatha yoga, 97
HCT. See hematopoietic cell 

transplantation (HCT)
head and neck, normal anatomy, 

475f
head and neck cancers

calculating energy needs, 479
comprehensive care, 477b, 

478b
counseling for patients with, 

481b
diagnosis, 474
dysphagia, 480
enteral nutrition, 482
human papillomavirus, 473
intervention for problems, 

479–480, 482
mucositis and thrush, 480
nutrition assessment, 478–479
nutrition impact symptoms, 

476, 476b
oral nutrition interventions, 

480, 481b
parenteral nutrition, 482
radiation oncology team, 477b
radiotherapy, 477
risk factors, 473b
sample PES statements, 483
statistics for oral cavity and 

pharynx, 473b
surgery, 478
survivorship, 482b, 482–483
symptoms, 474b
systemic therapies, 478
taste changes, 480
treatment, 474, 476, 476b, 

477–478
types, 473–474

Healthy Eating Index, 590
Healthy Mediterranean-Style Diet, 

2020–2025 Dietary Guidelines 
for Americans, 9th Edition, 
586–587

Healthy Mediterranean-Style 
Eating Pattern, 114

Healthy US-Style Eating Pattern, 
114

Healthy Vegetarian Diet, 2020–
2025 Dietary Guidelines for 
Americans, 9th Edition, 588–589

Healthy Vegetarian Eating Pattern, 
114

hematologic malignancies
amyloidosis, 282, 290–291
body composition and body 

mass index, 291–292
bone health, 287–288
cardiovascular events, 292
chemotherapy-induced nausea 

and vomiting, 287
classification, 283
diagnosis of, 282–283
glucose intolerance, 293
Hodgkin lymphoma, 280
hyperglycemia, 291
hypertriglyceridemia, 291
leukemia, 280
lymphoma, 280
malnutrition screening, 286
multiple myeloma, 282
non-Hodgkin lymphoma, 280
nutrition assessment in patients, 

285–287
nutrition status before 

hematopoetic cell 
transplantation, 287

osteoporosis, 292–293
plasma cell neoplasms, 280, 

282
plasmacytomas, 282
renal disease, 290
risk factors, 279–280
role of body mass index and 

weight, 279–280
sample PES statements, 294
serum vitamin D status, 

288–290
staging, 283
survivorship and, 292–293
treatment, 283–285
types, 281f

hematopoietic cell transplantation 
(HCT), 234, 305

acute graft-versus-host disease, 
315–316, 317–318b

baseline nutrition assessment 
before, 309–310b

conditioning regimens, 306, 
307f

enteral nutrition, 316, 318, 319
hyperglycemia, 314
immunocompromised state, 

308, 312, 313b
impact of body weight on 

outcomes, 312–313
infection, 315
iron overload, 323
monitoring nutrition support, 

319, 321
mucositis, 314
neutrophil engraftment, 308t
nutrient and fluid requirements, 

308, 310–312b
nutrition assessment, 306, 308
nutrition status before, 287
oral and gastrointestinal 

complications, 313–314
parenteral nutrition, 318–319
renal development, 314–315
sample PES statements, 324
sinusoidal obstructive 

syndrome, 314
treatment for hematologic 

malignancies, 283–285
treatment modalities, 323
types, 305–306

hepatic fat accumulation, parenteral 
nutrition, 244b

hepatoblastoma, nutrition side 
effects, 258

hepatocellular carcinoma, 405. See 
also gastrointestinal cancers

characteristics, 406f
interventions for nutrition 

problems, 416–417b
liver-directed therapies, 414
liver transplantation, 414
risk factors, 408–409t
surgical resection, 414
systemic therapies, 414–415
treatment, 414–415
United States statistics, 407t

histamine H2-receptor antagonists 
and proton pump inhibitor 
(PPIs), enteral nutrition, 232b

HNCs. See head and neck cancers
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Hodgkin lymphoma, 279
distribution of childhood 

cancer, 251f
hematologic malignancies, 280
nutrition impact symptoms, 

253, 256
survival percentage in children, 

252f
treatment, 285

Holliday-Segar method
equations for fluid needs, 267, 

267b
hydration, 78

home setting
enteral nutrition, 233
parenteral nutrition, 240

hormone therapy, 158f
breast cancer, 349
cancer treatment, 177, 178–

179b
hospice. See also palliative care

goals, 549
initial nutrition assessment, 

550–552f
nutrition screening and 

assessment, 548–552
philosophies of, 545–546
resources for, 557b

Hospice Foundation of America, 
545

HPA. See hypothalamic-pituitary-
adrenal axis

human papillomavirus, 177, 473
Hydrastis canadensis (goldenseal), 

117
hydration, fluid requirements, 78, 

79t
hydroxyurea (Hydrea), 

chemotherapy agent, 166b
hyperglycemia

brain tumors, 333–334
enteral nutrition therapy, 226b
hematologic malignancies, 291
hematopoietic cell 

transplantation, 314
pancreatic cancer, 452–453
parenteral nutrition, 242b

Hypericum perforatum (St. John’s 
wort), 117, 656

hyperkalemia, enteral nutrition 
therapy, 227b

hypernatremia, enteral nutrition 
therapy, 226b

hyperphosphatemia, enteral 
nutrition therapy, 227b

hyperthermic intraperitoneal 
chemotherapy, 258, 421

hypertriglyceridemia
hematologic malignancies, 291
parenteral nutrition, 243b

hyperventilation, 79t, 81
hyponatremia, enteral nutrition 

therapy, 226b
hypophosphatemia, enteral 

nutrition therapy, 227b
hypothalamic-pituitary-adrenal 

axis, 92, 100

I
ibritumomab tiuxetan (Zevalin), 

172b
IBW. See ideal body weight
IC. See indirect calorimetry
idarubicin (Idamycin), 

chemotherapy agent, 168b
ideal body weight, 83, 85
ifosfamide (Ifex), chemotherapy 

agent, 163b
IGF-1. See insulin-like growth 

 factor 1
IGRT. See image-guided radiation 

therapy
IM. See integrative medicine
image-guided radiation therapy, 184
imatinib (Gleevec), protein-

targeted agent, 174b
immunosuppressed patients

dietary guidelines following 
hematopoietic cell 
transplantation, 308, 312, 
313b

parenteral nutrition, 242b
immunotherapy, 158f

agents used for, 171, 176
cancer treatment, 171, 176–177
cancer vaccines, 177
chimeric antigen receptor 

T-cell therapy, 177
lung cancer, 490
modes of action, 171, 176

nonspecific, 176, 176b
oncolytic viral therapy, 176–

177
IMRT. See intensity-modulated 

radiation therapy
Index for Nutritional Quality, 331
indirect calorimetry, assessing 

energy needs, 80–81
indole-3-carbinol (I3C), 626
indolent lymphoma, treatment, 285
induction chemotherapy

acute lymphoblastic leukemia, 
284

chronic myeloid leukemia, 284
infection, hematopoietic cell 

transplantation, 315
inflammation, anti-inflammatory 

foods and, 25–26
Information for Healthcare 

Professionals, cannabis use, 572b
Institute of Medicine, 76, 268, 288
insulin-like growth factor 1 (IGF-1), 

13
obesity and cancer, 43–44

insulin sensitivity, prostate cancer, 
521b

integrative medicine, 89
intensity-modulated radiation 

therapy, 184
interferon-a 2b (Infron A), 

nonspecific immunotherapy, 176b
interleukin-2 (Aldesleukin), 

nonspecific immunotherapy, 176b
Intermittent Fasting, 592–593
International Agency for Research 

on Cancer, 37, 38f, 280
International Association for 

Cannabinoid Medicines, 572b
International Association of Yoga 

Therapists, 99b
International Ketogenic Diet Study 

Group, 594
International Organization for 

Standardization (ISO), 232
International Prognostic Index, 288
intestinal transit-inhibiting 

medications, 457t
intraoperative radiation therapy, 

184–185
iodine intake, thyroid cancer, 

531–532
IORT. See intraoperative radiation 

therapy
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Iowa Women’s Health Study, 39, 113
ipilimumab (Yervoy), monoclonal 

antibodies, 170, 173b
iron, pancreatic cancer survivors, 

461b
iron deficiency, after gastrectomy, 

394b
iron overload, hematopoietic cell 

transplantation, 323
isoflavones, soy foods, 26, 27
Iyengar, yoga lineage, 97, 98b
Iyengar, B. K. S., 98b

J
Journal of Developments in 

Sustainable Agriculture, 115b
Journal of Parenteral and Enteral 

Nutrition, 62
Journal of the Academy of Nutrition 

and Dietetics, 62

K
Kabat-Zinn, Jon, 90b
Kelly, William Donald, 606
ketogenic diet, 594–595, See also 

brain tumor
brain tumor, 335–337
implementing, 336–337, 337b
managing potential side effects 

of, 338–339b
resources for professionals, 

338b
screening and monitoring, 335b
types of, 336

kidney cancer, nutrition-related side 
effects and interventions, 130b

Kripalu, yoga lineage, 98b, 100
Krishnamacharya, T., 98b
Kundalini, yoga lineage, 98b
Kushi Institute, 611

L
lactation

breastfeeding and, 23

practice points for, 23b
lactose intolerance, surgeries for 

pancreatic cancer, 441b
large cell carcinoma, lung cancer, 

487, 488f
Lasater, Judith, 98b
laxatives, enteral nutrition, 231b
lenalidomide (Revlimide), 

angiogenesis inhibitors, 175b
leptin, obesity and cancer, 44
letrozole (Femara), hormonal 

agents, 178–179b
leukemia, 279

distribution of childhood 
cancer, 251f

hematologic malignancies, 280, 
281f

nutrition-related side effects 
and interventions, 131b

leuprolide acetate (Lupron), 
hormonal agents, 178–179b

levonantradol, cannabinoids, 
564–565

Life After Cancer Epidemiology 
Study, 117, 357

Lifestyle, Exercise, and Nutrition 
(LEAN), 138–139t

Lifestyle Intervention for Ovarian 
Cancer Enhanced Survival 
(LIVES), 144–145t

lifestyle interventions
breast cancer, 354, 361b
cancer survivors, 134f

lignans, breast cancer, 356
Linum usitatissimum (flaxseed), 

628. See also flaxseed
Linus Pauling Institute, 115b

dietary supplements, 120b
functional foods, 115b

lipids
metabolism 75b
parenteral nutrition, 235–236, 

237b
prostate cancer, 521b

LISA Trial, 140–141t
LiverTox, 116
Livingston-Wheeler therapy, 

608–609
low anterior resection syndrome, 

colorectal cancer, 424–425
low-iodine diet

guidelines for, 534–535, 538

inconsistencies in guidelines, 
535b

radioactive iodine, 534
side effects related to, 539
thyroid cancer, 534–535, 

536–538b, 538
Lugano Classification System, 283
lung and bronchus cancer, side 

effects and interventions, 128b
lung cancer

adenocarcinoma, 487, 488f
chemotherapy, 489–490
diagnosis, 489
identifying patients at high 

nutritional risk, 493b
immunotherapy, 490
incidence, 487
interventions for nutrition 

problems, 491–493
large cell carcinoma, 487, 488f
malnutrition and weight loss, 

492
nutrition assessment, 490–491
radiotherapy, 490
risk factors, 487
sample PES statements, 494
sarcopenia and muscle loss, 

492–493
sarcopenic obesity, 493
small cell carcinoma, 487, 488f
squamous cell carcinoma, 487, 

488f
surgery, 489
survivorship, 494
targeted therapies, 489–490
treatment, 489–490
types, 487, 488f

luteinizing hormone-releasing 
hormone (LHRH) agonists, 
hormonal agents, 178–179b

lycopene-rich fruits and vegetables, 
prostate cancer, 523b

lymphedema, breast cancer, 350–351
lymphoma, hematologic 

malignancy, 279, 280, 281f

M
macrobiotic diet, 610–611
macronutrient metabolism, systemic 

inflammation, 75b
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macronutrient needs
carbohydrates, 77–78, 78t
Dietary Reference Intakes 

(DRIs), 77–78, 78t
fats, 77–78, 78t
lung cancer, 491
protein, 77, 77t, 78t

Madaus GmbH, 654
magnetic resonance imaging (MRI), 

40, 282, 375, 489
malabsorption

considerations, 208b
definition, 208b
interventions, 209b
medical nutrition therapy, 448, 

451–452
pancreatic cancer, 446, 451–

452
pharmacotherapy, 209b
postoperative oral diet, 455
severity grades, 208b

malignant bowel obstruction
gynecologic cancers, 506–508
palliative care, 507–508
stents and percutaneous 

endoscopic gastrostomy 
tubes, 507

surgery, 507
malnutrition. See also nutrition

cancer patients and, 59
childhood cancer, 259
clinical characteristics in 

oncology patient, 67
clinical characteristics 

supporting diagnosis of, 
68–69t

definition, 59
esophageal cancer, 379
gastric cancer, 388
gynecologic cancers, 505
lung cancer, 492
nutrition care process and, 62
pediatric consensus criteria, 

260t
risk factors in pediatric cancer 

patients, 259b
screening for, 59–61
screening hematologic 

malignancies, 286
Malnutrition Screening Tool, 286
Malnutrition Universal Screening 

Tool, 548

Marihuana Tax Act (1937), 563, 573
mastectomy, breast cancer, 349
MBCR. See mindfulness-based 

cancer recovery
MBIs. See mind-body interventions
measured resting energy 

expenditure, 76
mechlorethamine (nitrogen 

mustard), chemotherapy agent, 
164b

Medicaid, 545
medical nutrition therapy (MNT), 

127. See also cancer survivors
ascites, 453–454
assessing nutritional 

inadequacies, 132–135
conditioning regimens, 306
delayed gastric emptying, 456
diabetes mellitus, 452–453
diarrhea and rapid intestinal 

transit, 456–457
dumping syndrome, 381b
gastric cancer, 386
gastric outlet obstruction, 453
hyperglycemia, 452–453
malabsorption and pancreatic 

exocrine insufficiency, 448, 
451–452

nutrition impact symptoms, 
195–196

palliative care, 546
perioperative, for pancreatic 

cancer, 454–455
postoperative pancreatic fistula, 

457
posttreatment weight 

management, 133, 135
prostate cancer, 520, 521b
small bowel obstruction, 453

medical oncology, 157, 158f
Medicare, 233, 545
Medicare Coverage Database, 233
meditation, 89

mind-body intervention, 90b, 
96–97

resources, 102b
medullary thyroid carcinoma, 533f
medulloblastoma, category and 

nutrition, 255b
MedWatch program, FDA, 116
megestrol acetate (Megace)

hormonal agents, 178–179b
pediatric oncology, 269b

melanoma, distribution of 
childhood cancer, 251f

melatonin, 640
melphalan (Alkeran), 

chemotherapy agent, 164b
Memorial Sloan Kettering Cancer 

Center, dietary supplements, 120b
men, cancer types common in US, 

1t
mercaptopurine (6-MP), 

chemotherapy agent, 166b
metabolic bone disease, parenteral 

nutrition, 245b
metabolic syndrome, hematopoietic 

cell transplantation, 321
metastatic bone pain, possible side 

effects of radiopharmaceuticals, 
192b

methotrexate (MTX), 
chemotherapy agent, 5, 166b

MGUS. See monoclonal 
gammopathy of undetermined 
significance

microbiome, anti-inflammatory 
foods and, 25–26

Micronutrient Information Center
dietary supplements, 120b
functional foods, 115b

micronutrients
Dietary Reference Intake 

(DRI), 79
functional foods, 113
lung cancer, 491
medical conditions and cancer 

treatments affecting, 79, 80b
needs, 79
pancreatic cancer survivors, 

458, 459b, 460–461b
pediatric cancer patients, 

267–268, 268t
Mifflin-St. Jeor equation, 82f, 83, 

84
milk thistle (Silybum marianum), 

117
Miller, Richard, 99b
mind-body interventions, 89

acupuncture, 94–95
mechanisms of action for stress 

and, 92, 94
meditation, 96–97
practical applications of, 

100–101

SA
MP
LE
 

No
t 
fo
r 
Pr
in
t 

or
 R
es
al
e



682 Oncology Nutrition for Clinical Practice

qigong, 96
resources, 102b
selected popular, 90b
tai chi, 96
yoga, 97, 99–100

mindfulness-based cancer recovery, 
97

mindfulness-based stress reduction 
(MBSR), mind-body intervention, 
90b, 96–97

mineral intake. See also vitamin(s)
colorectal cancer, 425
parenteral nutrition, 244b
patients with hepatic 

compromise, 416b
Mini Nutritional Assessment, 548
mitomycin-C (Mutamycin), 

chemotherapy agent, 167b
MNT. See medical nutrition therapy 

(MNT)
Modified-Atkins, 136–137t
modified radical mastectomy, breast 

cancer, 349
monoclonal antibodies, targeted 

therapy, 170–171, 172–173b
monoclonal gammopathy of 

undetermined significance, 
hematologic malignancies, 281f, 
282

mREE. See measured resting energy 
expenditure

MRI. See magnetic resonance 
imaging (MRI)

mucositis
chemotherapy-induced, and 

breast cancer, 352–353
head and neck cancers, 480
hematopoietic cell 

transplantation, 314
Multiethnic Cohort Study, 118
multiple myeloma, 279, 281f

diagnosis of, 282
treatment, 284

multivitamin and mineral (MVM) 
supplement, 117–118

N
nabilone, cannabinoids, 564–565
nabiximols, cannabinoids, 565
N-acetylcysteine (NAC), 642

National Academies of Science, 
Engineering, and Medicine, 76, 
268, 288

National Cancer Institute, 1, 252, 
253b, 412, 605

cancer survivorship, 148b
Common Terminology 

Criteria for Adverse Events 
(CTCAE), 195, 196b

lung cancer, 487
National Coalition for Cancer 

Survivorship, cancer survivorship, 
149b

National Comprehensive Cancer 
Network, 135, 157, 333, 405

breast cancer treatments, 349
Clinical Practice Guidelines in 

Oncology for Uterine Cancer, 
Ovarian Cancer and Cervical 
Cancer, 502

esophageal cancer, 375
head and neck cancers, 474, 

477b, 482
lung cancer, 489
multiple myeloma, 284
pancreatic cancer, 437
physical activity guidelines and 

cancer, 43b
practice points for cancer 

survivors, 24b
prostate cancer, 517, 518b
website, 283

National Conference of State 
Legislatures, State Medical 
Marijuana Laws, 572b

National Health and Nutrition 
Examination Survey (NHANES), 
360, 611

National Health Interview Survey, 
89, 91, 92

National Institute of Diabetes and 
Digestive and Kidney Diseases, 
116, 290

National Institutes of Health, 116, 
606

National Center for 
Complementary and 
Integrative Health, 89

Office of Dietary Supplements, 
120b

National Kidney Foundation, 290, 
292

National Library of Medicine, 116
National Lipid Association, 522
National Osteoporosis Foundation, 

288
nausea and vomiting

chemotherapy-induced, 287
chemotherapy-induced, and 

breast cancer, 352
considerations, 210b
definition, 210b
enteral nutrition therapy, 228b
interventions, 211b
pharmacotherapy, 211b
prevalence in cancer patients, 

547t
severity grades, 210b

NCCN. See National 
Comprehensive Cancer Network

NCI. See National Cancer Institute
NCI-Designated Cancer Centers, 

91, 94–95
neck cancers. See head and neck 

cancers
neorectal reservoirs, colorectal 

cancer, 425
NETSBs. See neuroendocrine 

tumors of small bowel
neuroblastoma

distribution of childhood 
cancer, 251f

nutrition side effects, 257
survival percentage in children, 

252f
neuroendocrine tumors of 

small bowel, 405. See also 
gastrointestinal cancers

carcinoid syndrome, 419–420
characteristics, 406f
diagnostic testing, 418–419
interventions for nutrition 

problems, 412–413b, 419–
420

niacin deficiency, 420
radiopharmaceuticals, 419
risk factors, 410–411t
secretory diarrhea, 420
somatostatin analogue therapy, 

419
surgery, 419
treatment, 419
United States statistics, 407t

neuropathy, breast cancer, 352
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niacin deficiency, neuroendocrine 
tumors of small bowel, 420

NIH. See National Institutes of 
Health

NIS. See nutrition impact symptoms 
(NIS)

nivolumab (Opdivo), monoclonal 
antibodies, 170, 173b

non-Hodgkin lymphoma, 279
distribution of childhood 

cancer, 251f
hematologic malignancies, 280
nutrition impact symptoms, 

256–257
nutrition-related side effects 

and interventions, 129b
survival percentage in children, 

252f
treatment, 284–285

Norwegian County Study, 113
Nurses’ Health Study, 39, 360
Nurses’ Health Study II, 358
nutrients

anti-inflammatory foods, 25
gynecologic cancers, 505
lung cancer, 490–491
possible effects on 

carcinogenesis stages, 5f
requirements during 

hematopoietic cell 
transplantation, 308, 311–
312b

nutrition. See also cancer 
prevention; enteral nutrition; 
functional foods; malnutrition; 
parenteral nutrition

cancer prevention, 8b
cancer treatment, 8b
carcinogenesis and, 4, 5
esophageal cancer and 

postoperative, 379–380
evidence-based assessment, 

61–62
flaxseed, 27–28
foods promoting weight gain, 

19, 19b
gastric cancer, 387, 387b
hospice initial assessment, 

550–552f
long-term cancer survivorship, 

9b
oncology-related assessment, 

62–67b

posttreatment, 7, 9b
refeeding syndrome, 85
role in cancer treatment, 6–7
screening tools, 60–61

Nutritional Risk Screening, 504
nutrition assessment

brain tumors, 333
breast cancer, 349–350
gynecologic cancers, 504–505
hematopoietic cell 

transplantation, 309–310b
for identifying inadequacies, 

132–135
patients with hematologic 

malignancies, 285–287
nutrition assessment in childhood 

cancer
calcium, 267, 268t
children with amputations, 

262, 262t
energy requirements, 262, 

265t, 266
estimating nutrition 

requirements, 262, 266–268
fluid requirements, 267, 267b
micronutrients, 267–268, 268t
protein requirements, 266–

267, 267t
vitamin D, 267–268, 268t

Nutrition Care Process, 75
Academy of Nutrition and 

Dietetics, 62–67b
functional foods in cancer, 114

nutrition impact symptoms (NIS)
acute lymphoblastic leukemia, 

253
acute myeloid leukemia, 253
anorexia and early satiety, 196, 

196–197b
chimeric antigen receptor 

(CAR) T-cell therapy, 258
chronic graft-versus-host 

disease, 322b
constipation, 196, 200–201b
diarrhea, 196, 202–203b
dysphagia, 196, 204–205b
esophageal cancer, 376b, 377
Ewing sarcoma, 258
fatigue, 196, 206–207b
gastric cancer, 386
head and neck cancers, 476b
hepatoblastoma, 258

Hodgkin lymphoma, 253, 256
hyperthermic intraperitoneal 

chemotherapy (HIPEC), 258
malabsorption, 196, 208–209b
medical nutrition therapy for, 

195–196
nausea and vomiting, 196, 

210–211b
neuroblastoma, 257
oral candidiasis, 196, 214b
oral mucositis and esophagitis, 

196, 212–213b
osteosarcoma, 258
pancreatic tumors, 441b
prevalence in cancer patients, 

547t
primary brain tumors 

medications, 334b
quality of life and, 546–548
rhabdomyosarcoma, 257
surgeries for pancreatic cancer, 

441b
taste and smell changes, 196, 

198–199b
thyroid cancer, 539
tools for assessing, 195
Wilms tumor, 257
xerostomia, 196, 215b

Nutrition Risk Screening, 504, 548
Nutrition Screening Tool for 

Childhood Cancer (SCAN), 
260–261, 261f

O
oat by-products, functional foods, 

113
obesity, 51

anthropometric measures, 40, 
63b

cachexia and, 44–46
cancer risk and, 37, 39
cancer treatment and, 70
direct measures, 40–43
mechanisms of energetics and 

cancer, 43–44
sarcopenia and, 45–46

Obesity Society, The, 47
Office of Dietary Supplements, 

National Institutes of Health, 
120b
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Oley Foundation, 233
omega-3 fatty acids, 644

breast cancer, 358
breast cancer and supplements, 

363–364
flaxseed and, 27
foods supplying, 26
lung cancer, 491
prostate cancer, 524b
seafood content, 359t

Oncology Nursing Society, 149b, 
196

Oncology Nutrition Evidence 
Analysis Work Group, 60, 67

oncology population
clinical characteristics of 

malnutrition, 67
enteral nutrition for, 219–220
parenteral nutrition, 235b
weight management in, 70

oncology-related nutrition 
assessment, 62–67b

anthropometric measurements, 
63b

biochemical data, medical tests 
and procedures, 64b

client history, 67b
food and nutrition history, 

62–63b
nutrition-focused physical 

findings, 65–66b
oral and gastrointestinal 

complications, hematopoietic cell 
transplantation, 313–314

oral candidiasis
considerations, 214b
definition, 214b
interventions, 214b
pharmacotherapy, 214b
severity grades, 214b

oral cavity, normal anatomy, 475f
oral cavity cancer

nutrition-related side effects 
and interventions, 130b

United States statistics, 473b
oral mucositis

considerations, 212–213b
definition, 212b
interventions, 213b
pharmacotherapy, 213b
severity grades, 212b

Oregon State University
dietary supplements, 120b

functional foods, 115b
organic foods. See also dietary 

supplements/functional foods; 
functional foods

health-related interest in, 
24–25

pesticide residue, 24
osteoporosis, hematologic 

malignancies, 292–293
osteosarcoma, nutrition side effects, 

258
ostomy management, colorectal 

cancer, 424
ovarian cancer, 499, 500. See also 

gynecologic cancers
calcium and, 500
diagnosis, 502
nutrition-related side effects 

and interventions, 131b
risk and protective factors, 501b
site and type, 503f
treatment, 502, 504
United States statistics, 499t

Overhydration, enteral nutrition 
therapy, 226b

oxaliplatin (Eloxatin), 
chemotherapy agent, 164b

P
paclitaxel (Taxol), chemotherapy 

agent, 169b
paclitaxel protein bound 

(Abraxane), chemotherapy agent, 
169b

pain medications, enteral nutrition, 
231b

PAL. See physical activity levels
palliative care. See also hospice

artificial hydration, 553, 556
artificial nutrition, 553, 554–

555b
decision for use of artificial 

nutrition or hydration, 
556–557

definition, 545
gastric cancer, 388–389
goals, 549
gynecologic cancers, 507–508
hospice initial nutrition 

assessment, 550–552f

nutritional screening and 
assessment, 548–552

nutrition impact symptoms, 
546–548

parenteral nutrition, 245
philosophies of, 545–546
resources for, 557b

Panax ginseng, 117
pancreas, 435

normal anatomy of, 435f
pancreatic adenocarcinoma, 436b

risk factors for, 437
treatment agents, 438,438b

pancreatic cancer
ascites, 453–454
bone density, 458–459
chemotherapy, 438b
chyle leak, 458
common symptoms, 447b
deficiency replacement, 458, 

460–461b
diabetes mellitus, 452–453
diagnosis, 437
diet modification, 452
distal pancreatectomy, 441b, 

445f
drug combinations, 438
enteral nutrition, 451
gastric outlet obstruction, 453
gastrointestinal transit time 

changes, 455–457
hyperglycemia, 452–453
immunotherapy, 438b
interventions for nutrition 

problems, 446, 451–454
malabsorption and pancreatic 

exocrine insufficiency, 446, 
451–452

nutrition assessment, 440, 446
nutrition impact symptoms, 

441b
nutrition-related side effects 

and interventions, 131b
pancreatic enzyme replacement 

dosing regimens, 449t
pancreatic enzyme replacement 

optimization, 448, 450f
pancreatic enzyme replacement 

products, 448, 449t
pancreatic enzymes, 448, 451
pancreaticoduodenectomy, 

441b, 442f, 443f
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perioperative nutrition, 
454–458

postoperative pancreatic fistula, 
457

pylorus-preserving 
pancreaticoduodenectomy, 
441b, 444f

radiotherapy, 439
sample PES statements, 462
small bowel obstruction, 453
surgery, 440, 441b, 442f, 443f, 

444f, 445f
survivorship, 458–459, 459b, 

460–461b
systemic therapy, 437–438
targeted therapy, 438b
treatment, 437, 439–440
types, 436–437
United States statistics, 436b

pancreatic enzymes
managing malabsorption, 448
over-the-counter (OTC) 

preparation, 448, 451
replacement optimization, 450f
replacement products, 448, 

449t
replacement therapy, 448, 451
resources for financial 

assistance for products, 451b
pancreatic exocrine insufficiency, 

381
diet modification, 452
enteral nutrition, 451
malabsorption and, 446, 

451–452
medical nutrition therapy, 448, 

451–452
postoperative oral diet, 455
signs and symptoms, 448b
surgeries for pancreatic cancer, 

441b
pancreatic neuroendocrine tumor, 

436b
pancreaticoduodenectomy, 440

anatomical reconstruction, 443f
chyle leak, 458
nutrition impact symptoms, 

441b
resected anatomy, 442f

panitumumab (Vectibix), 
monoclonal antibodies, 173b

papillary thyroid carcinoma, 533f

parasympathetic nervous system, 
92, 93f

parenteral nutrition, 219. See also 
enteral nutrition

access, 234–235
amino acids, 235–236, 237t
complications of, 240, 242–

245b
components of, 235–236, 

238–240
dextrose, 235–236, 237t
electrolyte requirements for 

adults, 236, 238, 238t
esophageal cancer, 379
gastric cancer, 387, 387b
gastrointestinal cancers, 412b, 

413b
guidelines for patients with 

advanced cancer, 554–555b
gynecologic cancers, 508
head and neck cancers, 482
hematopoietic cell 

transplantation, 318–319
in home setting, 240, 245
indications for, 234, 235b
initiation of, 240
lipids, 235–236, 237t
macronutrients in, 235–236, 

237t
monitoring of, 240, 241b
palliative care and end of life, 

245
patients with advanced cancer, 

553
trace element additives, 238t, 

238–240
vitamins, 238–240, 239t

Pathways Study, 352
patient-generated subjective global 

assessment, 286, 548
Pattabhi Jois, Sri K., 98b
pediatric oncology. See also 

childhood cancer
anthropometric measurements, 

263b
appetite stimulants for, 269b
biochemical data, 263–264b
clinical and medical history, 

264b
dietary and activity assessment, 

264b
estimated energy requirement 

equations, 265t

nutrition-focused physical 
findings, 264b

nutrition interventions and 
support, 268–270

recommended assessment 
parameters, 263–264b

resting energy expenditure 
equations, 266t

PEI. See pancreatic exocrine 
insufficiency

pembrolizumab (Keytruda), 
monoclonal antibodies, 170, 173b

pemetrexed (Alimta), 
chemotherapy agent, 166b

Penn State equations, energy needs, 
82f, 83, 84

Pen Ts’ao Ching, China, 563
peptide receptor radionuclide 

therapy, 419
personalized medicine, 161, 170
pertuzumab (Perjeta), monoclonal 

antibodies, 172b
PES (cancer-specific nutrition 

diagnosis) statements
breast cancer, 364
esophageal cancer, 395
gastric cancer, 395
gastrointestinal cancers, 427
gynecologic cancers, 509
head and neck cancers, 483
hematologic malignancies, 294
hematopoietic cell 

transplantation, 324
lung cancer, 494
pancreatic and bile duct 

cancers, 462
primary brain tumors, 342
prostate cancer, 525
thyroid cancer, 540

pesticides
organic foods and, 24–25
residue, 24
washing produce, 25

PET. See positron emission 
tomography (PET)

pharmaceuticals, plants and, 117
pharmacokinetics, cannabis, 568t, 

568–569
pharynx, normal anatomy, 475f
pharynx cancer

nutrition-related side effects 
and interventions, 130b

United States statistics, 473b
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physical activity, 37, 51
breast cancer, 360
cancer prevention, 16–17
cancer risk and, 40
cancer survivorship and, 49–51
guidelines for cancer 

prevention and survivorship, 
41–43b

levels, 81b
long-term survivorship, 50–51, 

147
mechanisms of energetics and 

cancer, 44
practice points, 17b
prescriptions and referrals, 51
prostate cancer, 520

Physicians’ Health Study II, 118
phytochemicals

anti-inflammatory foods, 25
foods containing, 25
predominantly plant-based diet, 

17–19
resveratrol, 21b

phytoestrogens
safety, 116
soy and, 26

pineal gland, 332f
pituitary gland, 332f
plant-based diet. See also diets

cancer and predominantly, 
17–19

practice points, 18b
prostate cancer, 517, 519

plants, dietary supplements, 117
plasma cell neoplasms, hematologic 

malignancy, 280, 281f, 282
plasmacytomas, hematologic 

malignancies, 281f, 282
Polyporous versicolor, 660
Pooling Project, breast cancer, 355
positron emission tomography 

(PET), 282, 375, 489
postgastrectomy

complications, 387–388
syndromes, 390–393b

postoperative nutrition
esophageal cancer, 379–381
gynecologic cancers, 506
pancreaticoduodenectomy, 455

postoperative pancreatic fistula, 
medical nutrition therapy, 457

postvagotomy diarrhea, 
postgastrectomy, 392–393b

poultry, 20
prostate cancer, 523b

prebiotics, functional foods, 113
precision medicine, 161, 170
predicted resting energy 

expenditure, 76, 80
predictive equations

decision tree for, 82f
energy needs, 81, 83–85

pREE. See predicted resting energy 
expenditure

primary brain tumor, 331. See also 
brain tumor

nutrition impact symptoms for 
medications for, 334b

processed meats. See also red meat
cancer prevention, 19–20
practice points, 20b
recommendations, 14b
term, 19

Progenitor cryptocides, 608
progesterones, hormonal agents, 

178–179b
prostate cancer, 515

animal foods, 20
body weight and physical 

activity, 520
carcinoma of prostate gland, 

516f
cases in United States, 515b
dairy products, calcium and 

vitamin D, 519–520
diagnosis, 515, 517
dietary supplements, 520
eggs and choline, 520
fat consumption, 519
interventions for nutrition 

problems, 520, 522
medical nutrition therapy, 521b
nutrition recommendations for 

survivors, 523–524b
nutrition-related side effects 

and interventions, 128b
plant-based diets, 517, 519
prostate-specific antigen (PSA), 

515
risk factors, 515, 517b
sample PES statements, 525
survivorship, 522, 523–524b
treatment, 517, 518b

protein
Dietary Reference Intake 

(DRI), 77, 77t

estimating needs for pediatric 
cancer patients, 262, 266–
267, 267t

lung cancer, 491
metabolism, 75b
patients with hepatic 

compromise, 416b
requirements during 

hematopoietic cell 
transplantation, 311b

Pulling Through Study, 353
pylorus-preserving 

pancreaticoduodenectomy, 440. 
See also pancreatic cancer

anatomical reconstruction, 
444f

nutrition impact symptoms, 
441b

Q
qigong, 89

mind-body intervention, 90b, 
96

resources, 102b
QOL. See quality of life
quality of life, 89, 185

nutrition impact symptoms and, 
546–548

palliative care and hospice, 545
pancreatic cancer, 440
yoga, 100

quercetin, 646

R
race, cancer survival rates by, 2f
radiation

Hodgkin lymphoma, 285
multiple myeloma, 284
non-Hodgkin lymphoma, 

284–285
radiation-induced diarrhea, 

gynecologic cancers, 505–506
radiation oncology, 158f, 183

brachytherapy, 183, 185, 188b, 
189b, 190b

direct effects of, 183
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external beam radiation therapy 
(EBRT), 183, 184–185

radiopharmaceutical therapy, 
183, 190–191, 192b

radiation therapy
prostate cancer, 521b
side effects of, 186f, 187b

radical mastectomy, breast cancer, 
349

radioactive iodine therapy
side effects related to, 539
thyroid cancer, 534–535, 538

radiopharmaceutical therapy, 183
neuroendocrine tumors of small 

bowel, 419
possible side effects for 

metastatic bone pain, 192b
radioactive substances, 191
radioimmunotherapy agents, 

190
radiotherapy

antioxidant supplements and, 
118–119

head and neck cancers, 477, 
477b

lung cancer, 490
ovarian cancer, 504
pancreatic cancer, 439
thyroid cancer, 534–535, 538

radium 223 (Xofigo), 191
possible side effects for 

metastatic bone pain, 192b
raloxifene (Evista), hormonal 

agents, 178–179b
raw food plan, 612–613
RDA method, hydration, 78
RDNs. See registered dietitian 

nutritionists
Reach Out to Enhance Wellness 

(RENEW), 142–143t
Reach Out to Enhance Wellness 

in Older Survivors (RENEW), 
144–145t

reactive oxygen species, 118
Recommended Dietary Allowance, 

5, 76, 266, 268t, 289
red meat. See also processed meats

breast cancer, 358
cancer prevention, 19–20
practice points, 20b
recommendations, 14b
term, 19

REE. See resting energy expenditure
refeeding syndrome, 85
registered dietitian nutritionist, 157, 

222
palliative care, 546
registered dietitian nutritionists, 

23, 47, 60, 70, 101, 114, 195
reishi mushroom (Ganoderma 

lucidum), 648
Remifemin, 620
renal disease

hematologic malignancies, 290
hematopoietic cell 

transplantation, 314–315
resistance starch, functional foods, 

112–113
respiratory quotient, 81b
resting energy expenditure, 76, 80, 

81b
equations for critically ill 

children, 266t
pediatric cancer, 262, 266t
Weir formula for, 81

resting metabolic rate, 81b
Restorative yoga, 98b
resveratrol, 21b
resveratrol (trans-3,5,4’-

trihydroxystilbene), 650
retinoblastoma, distribution of 

childhood cancer, 251f
rhabdomyosarcoma

distribution of childhood 
cancer, 251f

nutrition side effects, 257
rituximab (Rituxan), monoclonal 

antibodies, 172b
RMR. See resting metabolic rate
ROS. See reactive oxygen species
Roux stasis syndrome, 

postgastrectomy, 390–391b
RQ. See respiratory quotient

S
safety, dietary supplements, 116
St. John’s wort (Hypericum 

perforatum), 656
samarium 153 (Quadramet), 191

possible side effects for 
metastatic bone pain, 192b

sarcopenia
esophageal cancer, 379
gastric cancer, 386
hematologic malignancies, 288
lung cancer, 492–493
obesity and, 45–46
patients with hepatic 

compromise, 416b
prostate cancer, 521b

SCAN. See Nutrition Screening 
Tool for Childhood Cancer 
(SCAN)

SCCM. See Society of Critical Care 
Medicine

screening
cancer, 2–3
malnutrition, 59–61
tools for nutrition, 60–61

secretory diarrhea, neuroendocrine 
tumors of small bowel, 420

SELECT. See Selenium and Vitamin 
E Cancer Prevention Trial

selective estrogen receptor 
moderators, hormonal agents, 
178–179b

selenium
dietary supplement, 22, 79
pancreatic cancer survivors, 

461b
trace mineral, 652

Selenium and Vitamin E Cancer 
Prevention Trial, dietary 
supplements, 22, 652

sentinel lymph node biopsy, breast 
cancer, 349

SGA. See subjective global 
assessment

short-chain fatty acids, functional 
foods, 113

Silybum marianum (milk thistle), 
117, 654

single-point, 96
sinusoidal obstructive 

syndrome, hematopoietic cell 
transplantation, 314

SIO. See Society for Integrative 
Oncology

small bowel obstruction, medical 
nutrition therapy, 453

small cell carcinoma, lung cancer, 
487, 488f

small gastric remnant, 
postgastrectomy, 390b
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small-molecule drugs
angiogenesis inhibitors, 171, 

175b
protein-targeted agents, 171, 

174b
targeted therapy, 171, 174–175b

smell. See taste and smell changes
SNS. See sympathetic nervous 

system
Society for Integrative Oncology

acupuncture, 95
evidence grades, 94b
meditation, 96
qigong, 96
yoga, 100

Society of Critical Care Medicine, 
84, 85, 225

somatostatin analogue therapy, 
neuroendocrine tumors of small 
bowel, 419

sorafenib (Nexavar), protein-
targeted agent, 174b

soy foods
breast cancer, 356–357
breast cancer survivors and, 

26–27
dietary soy amounts, 27
human data on consumption, 

26
isoflavone content of, 357t
nutrition, 26–27
phytoestrogens, 26
prostate cancer, 517, 519, 524b

Spanish Society of Medical 
Oncology, 555b

spinal cord, 332f
squamous cell carcinoma, lung 

cancer, 487, 488f
SRS. See stereotactic radiosurgery
SRT. See stereotactic radiation 

therapy
staging, cancer, 3–4
Staphylococcus aureus, 268, 604

anti-methicillin-resistant, 564
steatosis, parenteral nutrition, 244b
Stepping Stone, 138–139t
stereotactic radiation therapy, 184
stereotactic radiosurgery, 184
stomach, normal anatomy of, 383f. 

See also gastric cancer
stress, mind-body interventions and, 

92, 94

strontium 89 (Metastron), 191
possible side effects for 

metastatic bone pain, 192b
subjective global assessment, 505

categories, 333
patient-generated, 286, 504–

505, 548
SUCCEED. See Survivors of 

Uterine Cancer Empowered 
by Exercise and Healthy Diet 
(SUCCEED) trial

sugar-sweetened beverages
cancer and, 20–21
practice points, 21b
recommendations, 14b

sunitinib (Sutent), 171
protein-targeted agent, 174b

surgical oncology, 158f
Surveillance, Epidemiology, and 

End Results Program, National 
Cancer Institute (NCI), 1

Survivors of Uterine Cancer 
Empowered by Exercise and 
Healthy Diet (SUCCEED) trial, 
133, 136–137t

sympathetic nervous system, 92, 
93f, 100

systemic inflammation
cancer and, 75
macronutrient metabolism, 75b

systemic therapy, breast cancer, 349

T
tai chi, 89

mind-body intervention, 90b, 
96

resources, 102b
talimogene laherparepvec (Imlygic) 

(T-VEC), oncolytic viral therapy, 
176–177

tamoxifen citrate (Novaldex), 
hormonal agents, 178–179b

targeted therapy, 158f
cancer treatment, 170–171
lung cancer, 489–490
monoclonal antibodies, 170–

171, 172–173b
side effects of, 170
small-molecule drugs, 171, 

174–175b

taste and smell changes
considerations, 198b
definition, 198b
head and neck cancers, 480
interventions, 199b
pharmacotherapy, 198b
severity grades, 198b

taxanes, chemotherapy, 169b
TBI. See total body irradiation
TCM. See traditional Chinese 

medicine
telephone counseling, cancer 

survivors, 138–141t
temozolomide (Temodar), 

chemotherapy agent, 164b
temsirolimus (Torisel), protein-

targeted agent, 174b
teniposide (Vumon, VM-26), 

chemotherapy agent, 168b
terpenoids, cannabis, 565b
tetrahydrocannabinol, cannabis, 

563, 564–567
tetrahydrocannabinolic acid, 563
Text4Diet, 142–143t
thalidomide (Thalomid), 

angiogenesis inhibitors, 175b
THC. See tetrahydrocannabinol
THCA. See tetrahydrocannabinolic 

acid
theanine, 658
Therapeutic Research Center, 

dietary supplements, 120b
thiamine supplementation, 85
thioguanine (6-TG), chemotherapy 

agent, 166b
thiotepa (Thioplex), chemotherapy 

agent, 164b
Thorne Research, 654
three-dimensional conformal 

radiation therapy (3D-CRT), 184
thrush, head and neck cancers, 480
thyroid cancer

anaplastic thyroid carcinoma, 
533f

chemotherapy, 532, 534
cruciferous vegetable intake, 

532
dietary risk factors, 531–532
distribution of childhood 

cancer, 251f
dysphagia, 539
follicular thyroid carcinoma, 

533f
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interventions for nutrition 
problems, 539

iodine intake, 531–532
low-iodine diet, 534–535, 

536–538b, 538
medullary thyroid carcinoma, 

533f
nutrition-related side effects 

and interventions, 129b
papillary thyroid carcinoma, 

533f
radiotherapy and radioactive 

iodine therapy, 534–535, 538
risk factors, 531–532
sample PES statements, 540
side effects related to low-

iodine diet, 539
surgery, 532
treatment, 532, 534–535, 538
types, 532, 533f
United States statistics, 531b

TNM. See tumor, (lymph) node, 
metastasis (TNM)

tomatoes, prostate cancer, 519
toremifene citrate (Fareston), 

hormonal agents, 178–179b
total body irradiation, 184

side effects of, 188b
trace elements, parenteral nutrition, 

236, 238b, 238–240
trace minerals, hematopoietic cell 

transplantation, 312b
traditional Chinese medicine 

(TCM), 89
acupuncture, 90b, 95
qigong, 90b
resources, 102b

Trametes versicolor, 660
trans-3,5,4’-trihydroxystilbene 

(resveratrol), 650
transplantation. See hematopoietic 

cell transplantation
trastuzumab (Herceptin), 

monoclonal antibodies, 172b
tumor, (lymph) node, metastasis 

(TNM), classification system, 3, 
3b, 283

tumor grading system, American 
Joint Committee on Cancer, 4b

tumorigenesis, 112
tumor necrosis factor a, obesity and 

cancer, 43–44
turkey tail mushroom, 660

U
UK Women’s Cohort Study, 358
United States Pharmacopeia, 

cannabis, 563
United States statistics

anal carcinoma, 407t
cervical cancer, 499t
cholangiocarcinoma, 407t
colorectal cancer, 407t
gallbladder cancer, 407t
gastrointestinal cancers, 407t
gynecologic cancers, 407t
hepatocellular carcinoma, 407t
neuroendocrine tumors of small 

bowel, 407t
oral cavity cancer, 473b
ovarian cancer, 499t
pancreatic cancer, 436b
pharynx cancer, 473b
thyroid cancer, 531b
uterine cancer, 499t
vulvar cancer, 499t

University of Texas MD Anderson, 
455

University of Virginia Health 
Systems, 222

UpToDate website, 412
urinary bladder cancer, nutrition-

related side effects and 
interventions, 129b

USDA. See US Department of 
Agriculture

US Department of Agriculture, 112
Pesticide Data Program, 24
pesticide levels, 25

US Dietary Guidelines for 
Americans, 500

US Dietary Guidelines for 
Americans (2020–2025), 111, 112

US Environmental Protection 
Agency, pesticides, 24

US Food and Drug Administration, 
112, 352, 600, 606

cannabinoids, 564
dietary supplements, 120b
ginger, 632
gynecologic cancer treatment, 

504
low-iodine diet, 535b
oncolytic virus, 177

pancreatic enzyme replacement 
products, 448, 449t

washing produce, 25
US Senate Committee on Labor and 

Human Resources, 115
uterine cancer, 500. See also 

gynecologic cancers
nutrition-related side effects 

and interventions, 129b
risk and protective factors, 501b
site and type, 503f
treatment, 502
United States statistics, 499t

V
vasomotor symptoms, breast cancer, 

351
Vegan Diet, 590–591
vemurafenib (Zelmoraf), protein-

targeted agent, 174b
vinblastine (Velban), chemotherapy 

agent, 169b
vinca alkaloids, chemotherapy, 169b
vincristine (Oncovin), 

chemotherapy agent, 169b
Viniyoga, yoga lineage, 97, 98b
vinorelbine (Navelbine), 

chemotherapy agent, 169b
Vinyasa, yoga lineage, 98b
VITAL (VITamins And Lifestyle 

cohort) study, 630, 656
vitamin(s)

colorectal cancer, 425
enteral nutrition, 232b
parenteral nutrition, 236, 

238–240, 239b, 244b
patients with hepatic 

compromise, 416b
requirements during 

hematopoietic cell 
transplantation, 312b

vitamin A, pancreatic cancer 
survivors, 460b

vitamin B-12
deficiency after gastrectomy, 

394b
gastrointestinal cancers, 413b
pancreatic cancer survivors, 

460b
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vitamin C, 18, 25
vitamin D, 132

breast cancer, 351–352
breast cancer and supplements, 

362–363
dietary supplement, 22, 662
hematologic malignancies, 

288–290
hematopoietic cell 

transplantation, 321
osteoporosis, 292
pancreatic cancer survivors, 

460b
pediatric cancer patients, 

267–268, 268t
prostate cancer, 519–520, 524b
Recommended Dietary 

Allowance, 268t
VITamin D and OmegA-3 TriaL 

(VITAL), 22
vitamin E, 18, 25, 116, 132

antioxidants, 119
dietary supplement, 22
pancreatic cancer survivors, 

461b
vomiting. See also nausea and 

vomiting
chemotherapy-induced, 287, 

352, 566
prevalence in cancer patients, 

547t
vulvar cancer. See also gynecologic 

cancers
United States statistics, 499t

W
Warburg, Otto, 335
Way to Health (Kushi Institute), 611
WCRF. See World Cancer Research 

Fund (WCRF)
weight gain

adiposity and, 13, 15–16
breast cancer treatment and, 

353–354
evaluating weight-related risk, 

15–16
foods promoting, 19, 19b

weight loss
breast cancer risk and, 359–360

cancer risk and intentional, 39
esophageal cancer, 379
lung cancer, 492
prevalence in cancer patients, 

547t
weight management

breast cancer risk and, 358–359
cancer survivors, 47, 48–49b
medical nutrition therapy 

(MNT), 133, 135
weight method, hydration, 78
Weight Watchers (WW), 140–141t, 

360
Weir formula, 81
WHEL. See Women’s Healthy 

Eating and Living (WHEL)
Wilms tumor

distribution of childhood 
cancer, 251f

nutrition side effects, 257
survival percentage in children, 

252f
WINS. See Women’s Intervention 

Nutrition Study (WINS)
women, cancer types common in 

US, 1t
Women’s Health Initiative, 117, 146, 

351
Women’s Health Initiative 

Observational Study, 644
Women’s Healthy Eating and 

Living, breast cancer, 355, 356
Women’s Healthy Eating and Living 

(WHEL), 144–145t, 146
Women’s Intervention Nutrition 

Study (WINS), 144–145t, 146
World Bank, functional foods, 115b
World Cancer Research Fund 

(WCRF), 13, 111
alcoholic beverages, 21
animal foods, 20
cancer risk and body fatness, 

37, 38f
cancer survivors, 23–24, 26
cancer survivorship, 149b
dietary supplements, 22
physical activity, 40
predominantly plant-based diet, 

17, 18b
prevention recommendations, 

14–15b
red and processed meats, 19

World Cancer Research Fund/
American Institute for 
Cancer Research (WCRF/
AICR), Cancer Prevention 
Recommendations, 584–585

World Cancer Research Fund 
International, 135, 279

World Health Organization, 262, 
331, 491

World Health Research Fund, 
physical activity guidelines and 
cancer, 42b

X
xerostomia

considerations, 215b
definition, 215b
interventions, 215b
pharmacotherapy, 215b
prevalence in cancer patients, 547t
severity grades, 215b

Y
Yin Yoga, 99b
yoga, 89

lineages, 98–99b
mind-body intervention, 90b, 

97, 99–100
resources, 102b

Yoga for Cancer Survivors, 97
Yoga in America study, 97
Yoga nidra, 99b
Yoga of Awareness, 97
Yoga therapy, 99b
Yoga Thrive, 97
Yun Zhi (Coriolus versicolor, 

Trametes versicolor, Polyporous 
versicolor), 660

Z
zinc, pancreatic cancer survivors, 

461b
Zingiber officinale (ginger), 632
Zink, Paulie, 99b
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