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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of healthcare in the United States.  

The National Institutes of Health Office of Disease Prevention requested this report from the 
EPC Program at AHRQ to inform a Pathways to Prevention Workshop. The NIH Office of 
Disease Prevention provided the funding for this report through an Inter-agency Agreement with 
AHRQ. AHRQ assigned this report to the following EPC: <EPC> Evidence-based Practice 
Center (Contract Number: <#>).  

The reports and assessments provide organizations with comprehensive, evidence-based 
information on common medical conditions and new healthcare technologies and strategies. 
They also identify research gaps in the selected scientific area, identify methodological and 
scientific weaknesses, suggest research needs, and move the field forward through an unbiased, 
evidence-based assessment of the available literature. The EPCs systematically review the 
relevant scientific literature on topics assigned to them by AHRQ and conduct additional 
analyses when appropriate prior to developing their reports and assessments. 

To bring the broadest range of experts into the development of evidence reports and health 
technology assessments, AHRQ encourages the EPCs to form partnerships and enter into 
collaborations with other medical and research organizations. The EPCs work with these partner 
organizations to ensure that the evidence reports and technology assessments they produce will 
become building blocks for healthcare quality improvement projects throughout the Nation. The 
reports undergo peer review and public comment prior to their release as a final report. 

AHRQ expects that the EPC evidence reports and technology assessments, when appropriate, 
will inform individual health plans, providers, and purchasers as well as the healthcare system as 
a whole by providing important information to help improve healthcare quality. 

If you have comments on this evidence report, they may be sent by mail to the Task Order 
Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane, 
Rockville, MD 20857, or by email to epc@ahrq.hhs.gov. 
 
 
Robert Otto Valdez, Ph.D., M.H.S.A. Arlene Bierman, M.D., M.S. 
Director Director 
Agency for Healthcare Research and Quality Center for Evidence and Practice Improvement 
 Agency for Healthcare Research and Quality 
 
Craig A. Umscheid, M.D., M.S. Suchitra Iyer, Ph.D. 
Director Task Order Officer 
Evidence-based Practice Center Program Center for Evidence and Practice Improvement 
Center for Evidence and Practice Improvement Agency for Healthcare Research and Quality 
Agency for Healthcare Research and Quality  
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Nutrition as Prevention for Improved Cancer Health 
Outcomes 

Structured Abstract  
Objective. To understand the evidence base for nutrition interventions delivered prior to or 
during cancer treatment for preventing and treating negative cancer and cancer treatment-related 
outcomes among individuals with or at risk for malnutrition. The primary purpose was to inform 
the NIH Pathways to Prevention workshop, Nutrition as Prevention for Improved Cancer Health 
Outcomes, held July 26 – 28, 2022. 
 
Data Sources. We searched Ovid Medline, Ovid Embase, and Cochrane Central Register of 
Controlled Trials to identify studies from 2000 through May, 2021. We will update results during 
the public comment period. We conducted grey literature searches to identify additional 
resources relevant to cost-effectiveness. 
 
Review Methods. We searched for studies that evaluated a broad range of nutrition interventions 
(e.g., dietary supplements, nutrition support, nutrition counseling) for preventing and treating 
negative outcomes of cancer and cancer-related treatment. Eligible studies included randomized 
controlled trials (RCT) with enrollment ≥50 participants. We extracted basic study information 
from all eligible studies, then grouped studies by broad intervention and cancer types. We 
provide a detailed evidence map for all included studies, but conducted risk of bias and 
additional qualitative descriptions of outcomes for only those intervention and cancer types with 
a larger volume of literature. 
 
Results. We identified 9,181 unique references, with 184 studies from 194 publications reporting 
RCTs of nutrition interventions to potentially improve negative outcomes of cancer and cancer –
related treatment. Two decades of randomized trial evidence on nutrition interventions for adults 
prior to and/or during cancer treatment primarily focused on dietary supplements, nutrition 
support (including oral nutrition supplements), and the route or timing of nutrition interventions 
within gastrointestinal and head and neck cancers in the inpatient setting. Most studies evaluated 
changes in weight/body composition, adverse events, length of hospital stay and quality of life. 
Among intervention and cancer types with a high volume of literature (n=100), which 
predominately included studies in dietary supplements and nutrition support in gastrointestinal 
and head and neck cancers, 10 percent (n=10) were rated as low risk of bias (higher quality), 39 
percent (n=39) medium risk of bias, and 51 percent (n=51) high risk of bias (lower quality). 
Low- and medium-risk-of-bias studies reported mixed results on the effect of nutrition 
interventions across cancer and treatment-related outcomes. Although the evidence map shows a 
large volume of studies evaluating nutrition interventions and outcomes, studies showed high 
heterogeneity across study populations, interventions, and outcomes (measure definitions, timing 
of measurements), even within nutrition intervention categories, therefore we could not 
aggregate results. 
 
Among studies evaluating effectiveness of nutrition interventions, the few (5 percent, N=8) that 
published cost information related to the intervention were predominantly conducted in inpatient 
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settings in non-U.S. health systems. Of the 8 studies that published cost information, few 
conducted formal cost-effectiveness analyses, but those that did demonstrated cost-savings from 
inpatient nutrition interventions in non-U.S. health systems (e.g., Italy). 
 
Conclusions.  
Although overall RCT evidence focused on a wide range of nutrition interventions, studies were 
concentrated in use of dietary supplements, nutrition support, and the route or timing of nutrition 
interventions within gastrointestinal and head and neck cancers in inpatient settings. Among 
interventions with the highest volume of literature, the majority of studies were rated as of high 
risk of bias. Our findings point to the need for rigorous new research to bolster the evidence 
base. Specifically, the field needs a more detailed future evaluation of a subset of nutrition 
interventions contained in this evidence map that focus on priorities most relevant to specific 
stakeholders (e.g., oncologists, patients, dietitians, researchers, policymakers). Further, studies 
should be specifically designed to evaluate the main outcomes of interest for clinical practice. 
Future research would also benefit from creation of standardized taxonomies for interventions 
and outcomes as well as more rigorous design and reporting of nutrition interventions. As 
mentioned, heterogeneity of populations, interventions, comparators and outcomes precluded 
aggregation. Currently, the quality and heterogeneity of the studies limit the ability to translate 
findings into clinical practice or guidelines. In order to inform development of these guidelines, 
coordinated efforts are required to develop detailed conceptual frameworks for mechanisms of 
nutrition interventions most relevant to clinical care providers and patients. Such frameworks 
would help inform priorities for future research as well as guide practice and policy. 
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Evidence Summary 
Main Points 

• Two decades of randomized trial evidence over 180 studies on nutrition interventions for 
adults prior to and/or during cancer treatment focused on use of dietary supplements, 
nutrition support (including oral nutrition supplements), and the route or timing of 
nutrition interventions within gastrointestinal and head and neck cancers. 

• Studies focused on evaluating changes in weight/body composition, adverse events, 
length of hospital stay, and quality of life.  

• Among studies with a high volume of literature, which predominately examined dietary 
supplements and nutrition support in gastrointestinal and head and neck cancers, 10 
percent (n=10) were rated as low risk of bias (higher quality), 39 percent (n=39) medium 
risk of bias and 51 percent (n=51) as high risk of bias (lower quality). 

• Low- and medium-risk-of-bias studies reported mixed results on the effect of nutrition 
interventions across outcomes for cancer and cancer treatment (detailed in the evidence 
summary results below). 

• Few (5%, N=8) studies reported a formal cost-effectiveness analysis or provided costs 
detailed by intervention component; generally, these studies reported only overall costs 
from inpatient non-U.S. settings. 

• Future research would benefit from a detailed assessment of a subset of studies in this 
evidence map; that subset would include studies focused on priorities and interventions 
most relevant to specific stakeholders (e.g., oncologists, patients, dietitians, researchers, 
policymakers). Future studies could then be specifically designed to evaluate the main 
outcomes of interest relevant for clinical practice. 

• Future research would also benefit from a creation of standardized taxonomies for 
interventions and outcomes as well as more rigorous design and reporting of nutrition 
interventions. 

Background and Purpose 
Among adults with cancer, malnutrition is associated with decreased treatment completion, 

more use of healthcare, and worse survival.1-4 Prevalence of malnutrition is high among adults 
with cancer,5-7 but only 30 to 50 percent of cancer patients at risk for malnutrition receive 
nutrition support or intervention.8, 9 No high-quality guidelines exist to prevent or treat 
malnutrition in adults with cancer, potentially due to several factors, including: 1) the broad 
range of criteria that define malnutrition, 2) variability of nutrition interventions (from medical 
nutrition therapy to optimize weight or muscle mass to dietary supplements intended to replace 
specific micronutrient deficiencies), and 3) the lack of cohesive evidence-based approaches to 
malnutrition in this population. 

This systematic review sought to examine the current evidence for the effectiveness of 
providing nutrition interventions before or during cancer therapy to improve outcomes for cancer 
and cancer treatment, with the goal of informing stakeholders about relevant research gaps and 
challenges. Findings from the review will inform discussion of experts and stakeholders at the 
National Institutes of Health Pathways to Prevention (P2P) conference in July 2022. Our review 
will also contribute to development of a research agenda for evaluating nutrition interventions in 
inpatient and outpatient cancer care. Results may help inform clinical guidelines on prevention 



 

ES-2 

and treatment of malnutrition in cancer care by providing a summary and synthesis of the 
available evidence for clinical and policy stakeholders to use in the development of such 
guidelines.  

Methods 
The methods for this systematic review follow the Agency for Healthcare Research and 

Quality Methods Guide for Effectiveness and Comparative Effectiveness Reviews and the 
PRISMA reporting guidelines. 19 See the review protocol 
(https://effectivehealthcare.ahrq.gov/products/improved-cancer-outcomes/protocol) and the 
methods appendix for additional details. Briefly, we searched Ovid Medline, Ovid Embase, 
and the Cochrane Central Register of Controlled Trials to identify randomized controlled trials 
published and indexed in bibliographic databases from 2000 through May 2021. We will update 
results during the public comment period. We also conducted grey literature searches to identify 
additional resources relevant to cost-effectiveness. 

Results 
We identified 9,181 unique references, with 184 studies from 194 publications reporting 

findings from RCTs of nutrition interventions to improve negative outcomes from cancer 
treatment. Overall, we found two decades of randomized trial evidence on nutrition interventions 
for adults prior to and/or during cancer treatment. This evidence focused on use of dietary 
supplements, nutrition support (including oral nutrition supplements), and the route or timing of 
nutrition interventions. Studies were predominately conducted in populations with 
gastrointestinal and head and neck cancers, and included both inpatient surgical and outpatient 
settings. Studies focused on evaluating changes in weight/body composition, adverse events, 
length of hospital stay, and quality of life. Among studies with a high volume of literature, which 
predominately included studies in dietary supplements and nutrition support in gastrointestinal 
and head and neck cancers, 10 percent (n=10) were rated as low risk of bias (higher quality), 39 
percent (n=39) medium risk of bias and 51 percent (n=51) high risk of bias (lower quality).  

Low- and medium-risk-of-bias studies, reported mixed results on the effect of nutrition 
interventions outcomes for cancer and cancer treatment. Four low- or medium-risk-of-bias 
studies of nutrition support prior to cancer treatment reported mixed results on development of 
complications and length of hospital stay, with one medium-risk-of-bias study reporting 
improvements in weight loss but no changes in nutrition status or survival.  

Among studies initiated prior to and continuing through cancer treatment, three medium-risk-
of-bias studies in dietary supplements reported mixed results on length of hospital stay, 
development of complications, and survival. Further, one low and three medium-risk-of-bias 
study in nutrition support reported mixed results, with some studies reporting a benefit, some 
reporting no difference in improving development of adverse events, length of hospital stay and 
survival. One low-risk-of-bias study with reported a benefit of a preoperative and postoperative 
carbohydrate drink on functional status.  

Among studies conducted during cancer treatment, four low- and 13 medium-risk-of-bias 
studies in dietary supplements reported mixed results, but the majority reported no difference of 
added dietary supplements on weight, adverse events, length of hospital stay or survival. In 
studies evaluating the modality and timing of nutrition interventions, one low- and 10 medium-
risk-of-bias studies reported no difference for changes in weight, adverse events, readmissions or 
death, but half reported improvements in length of hospital stay. One low- and nine medium-
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risk-of-bias studies reported mixed results for nutrition support interventions for weight, nutrition 
status, and adverse events. Two low- and two medium-risk-of-bias studies reported 
improvements in weight or body composition with postoperative nutrition support. Four out of 
nine studies reported improvements in adverse events, and three reported improvements in length 
of hospital stay across diverse enteral and oral nutrition support interventions. 

Finally, among studies of the effects of nutrition interventions on symptoms, two medium-
risk-of-bias studies in dietary supplements reported mixed results for patient-reported symptoms. 
One study of probiotics and omega-3 fatty acids reported improved quality of life. Among three 
low- and one medium-risk-of-bias study in nutrition support, reported results were mixed. Two 
studies showed mixed results on functional status, with one showing a benefit and one no 
difference. One low-risk-of-bias study reported improvement in nausea for individuals receiving 
preoperative oral carbohydrate drinks. A second low-risk-of-bias study reported improvement in 
treatment tolerance and symptoms after use of oral nutrition supplements and dietary advice. 

Only 5 percent of studies published any cost information related to the intervention. These 
studies were predominantly conducted in inpatient settings in non-U.S. health systems. Few 
studies conducted formal cost-effectiveness analyses, but those that did demonstrated cost-
savings from inpatient nutrition interventions in non-U.S. health systems. 

Limitations 
The methods we used for this systematic review provided a detailed evidence map of the 

current state of literature on nutrition interventions, highlighting not only concentrations of 
literature but also gaps in intervention types. We chose purposefully broad definitions of 
nutrition interventions, thereby increasing the scope, breadth, and heterogeneity of the included 
literature in order to better assess the range and depth of available evidence. This decision 
allowed for demonstration of the diffuse literature set on the topic and highlighted the 
predominantly low quality of studies where there were concentrations of similar intervention 
types. However, this required focusing on high level directionality of intervention effects across 
a broader range of nutrition interventions rather than looking for more detailed, precise estimates 
of intervention effects. Overall, this approach allowed for high level mapping of the evidence 
across Key Questions by patient, intervention, comparator, and outcome categories. It also 
revealed evidence gaps for future research. 

Implications and Conclusions 
Overall, the RCT evidence focused on a wide range of nutrition interventions, but studies 

were concentrated in use of dietary supplements, nutrition support, and the route or timing of 
nutrition interventions within gastrointestinal and head and neck cancers in the inpatient setting. 
Among interventions with the highest volume of literature, the majority of studies were high risk 
of bias studies. Our findings point to the need for rigorous new research to bolster the evidence 
base. Specifically, the field needs a more detailed future evaluation of a subset of nutrition 
interventions contained in this evidence map that focus on priorities most relevant to specific 
stakeholders (e.g., oncologists, patients, dietitians, researchers, policymakers). Further, studies 
should be specifically designed to evaluate the main outcomes of interest for clinical practice. 
Future research would also benefit from creation of standardized taxonomies for interventions 
and outcomes as well as more rigorous design and reporting of nutrition interventions. As 
mentioned, heterogeneity of populations, interventions, comparators and outcomes precluded 
aggregation. Currently, the quality and heterogeneity of the studies limit the ability to translate 



 

ES-4 

findings into clinical practice or guidelines. In order to inform development of these guidelines, 
coordinated efforts are required to develop detailed conceptual frameworks for mechanisms of 
nutrition interventions most relevant to clinical care providers and patients. Such frameworks 
would help inform priorities for future research as well as guide practice and policy. 
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Chapter 1. Introduction 
Background and Objective for Systematic Review 

Among adults with cancer, malnutrition is associated with decreased treatment completion, 
more healthcare use, and worse survival.1-4 Cancer-related malnutrition10 results from inadequate 
nutrition intake due to the systemic effects of the disease, psychological effects or adverse effects 
of treatment, among other factors.11 Malnutrition can result in micronutrient deficiencies, deplete 
body fat and/or lean mass, create alterations in metabolism, and lead to reduced physical function 
and poor health outcomes (both cancer-related and other).12 Adults with cancer commonly 
experience malnutrition, with estimates ranging between 25 to 80 percent across patient 
populations.5-7 However, malnutrition varies substantially by patient characteristics such as age 
at diagnosis, tumor type, stage of disease, type of cancer treatment, and pre-existing conditions 
(e.g., obesity), among other factors.6, 13 Further, many factors may increase risk or severity of 
malnutrition including cancer symptoms (e.g., anorexia, early satiety, and fatigue), treatment 
complications (e.g., mucositis, nausea, taste changes), and psychological distress.14 In 
individuals with cancer, malnutrition often goes unrecognized —not only by providers during 
clinical assessment, but also by patients and caregivers.15 Even when it is recognized, 
malnutrition may not be adequately addressed. Only 30 to 50 percent of cancer patients at risk 
for malnutrition receive nutrition intervention.8, 9 Considering an estimated 1.9 million 
individuals were diagnosed in 2021, between 570,000 and 950,000 individuals may be at risk for 
malnutrition.16   

Both the American Society for Parenteral and Enteral Nutrition and the European Society for 
Clinical Nutrition and Metabolism recommend initial malnutrition screening and subsequent 
periodic reassessment during the course of cancer treatment and survivorship.12, 14 However, no 
guidelines based on comprehensive, high-quality evidence exist to prevent or treat malnutrition 
in adults with cancer. Guideline development may be challenged by the broad range of criteria 
defining malnutrition, variability of nutrition interventions (from medical nutrition therapy to 
optimize weight or muscle mass to dietary supplements intended to replace specific 
micronutrient deficiencies) and by the lack of cohesive evidence-based approaches to 
malnutrition in this population. This leaves cancer patients and their providers with decisional 
dilemmas. Furthermore, we do not know how treatment benefits and harms might be affected by 
patient characteristics (e.g., age, race/ethnicity, family/other support, social economic status 
including food security, pre-diagnosis obesity or underweight), cancer-related factors (e.g., 
cancer type, stage), treatment type (chemotherapy, radiation, surgery), treatment timing (before 
or after treatment) and provider/hospital/geographic characteristics (e.g., presence of integrated 
nutrition programs; specialist type, availability, and insurance coverage; and rural/urban 
location). Considering the poor access to outpatient nutrition care for cancer patients across the 
United States,17 understanding the most effective interventions for nutrition in this population is 
critical. 

Nutrition therapy seeks to address issues and minimize side effects related to cancer and 
cancer and cancer treatment. Nutrition therapy may encompass a broad range of interventions 
such as nutrition counseling, nutrition support or use of dietary supplements that vary in terms of 
timing and resources required to implement. Because nutrition therapies vary widely, and 
because settings differ greatly in their capacity to administer and support these interventions 
(particularly in outpatient settings), we need to better understand their effectiveness at improving 
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outcomes of cancer and cancer treatment among adults at risk for cancer-associated malnutrition. 
More clarity around which interventions or components of interventions work best and in which 
settings and situations will help patients, caregivers, and providers make more informed 
decisions and guide future research to close evidence gaps. 

Purpose and Scope 
The purpose of this systematic review is to examine the current evidence for how nutrition 

interventions before or during cancer therapy affect outcomes of cancer and cancer treatment, 
with a focus on research gaps and challenges. Findings from this review will inform discussion 
of experts and stakeholders at the National Institutes of Health Pathways to Prevention (P2P) 
conference in July 2022 (https://prevention.nih.gov/research-priorities/research-needs-and-
gaps/pathways-prevention/nutrition-prevention-improved-cancer-health-outcomes). Because our 
results describe the current body of scientific evidence, they may also be useful for shaping 
clinical guidelines on prevention and treatment of malnutrition in cancer care, and provide a 
summary and synthesis of the available evidence for clinical and policy stakeholders to apply in 
the development of such guidelines.  

Report Organization 
Chapter 2 outlines the methods used to conduct this systematic review. Chapter 3 presents 

the overall results of the search for the review’s eligible studies. Chapter 4 summarizes the 
evidence map across Key Questions (KQs). Chapter 5 presents results from KQ1 that examined 
nutrition interventions that were only delivered prior to the initiation of cancer treatment. 
Chapter 6 separately presents studies of interventions that were initiated prior to and continued 
after cancer treatment (KQs 1 and 2). Chapter 7 presents results from KQ2 that were delivered 
only after treatment began. Chapters 8, and 9 address KQ3, and KQ4 respectively. Chapter 10 
presents results for the Contextual Question. Chapter 11 discusses research gaps and future 
research considerations. An overview of key terms for the report are provided in Table 1.1. A 
complete list of acronyms can be found at the end of this report. 

Table 1.1 Key terms  
Term Description 
Eligible study An eligible study is one that meets the initial study criteria that were defined in advance 

regarding the type of study that would be included in the systematic or comparative 
effectiveness review. 

Evidence Map A systematic search of a broad field to identify gaps in knowledge and/or future research 
needs.18 

Nutrition Interventions Given that there is no agreed-upon classification system for grouping or describing non-
pharmacologic nutrition interventions, we classified interventions based on the content 
and intent of the intervention and the intended audience, using taxonomies and definitions 
where available. Nutrition intervention categories include: nutrition counseling, dietary 
supplements, special diets, route or timing of nutrition interventions, nutrition support 
(including oral nutrition supplements), and multi-component interventions. Detailed 
descriptions of studies falling within each category can be found in Table 2.2 

Pre-treatment nutrition 
interventions 

Pre-treatment nutrition interventions includes any intervention delivered from the date 
of diagnosis through the initiation of cancer-directed therapy. 

Nutrition Interventions 
during cancer therapy 

Nutrition interventional during cancer therapy include interventions delivered 
simultaneously (at least in part) with cancer therapy (e.g., systemic therapy, radiation, 
surgery, endocrine therapy), regardless of treatment intent (e.g., curative vs. palliative). 

https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/nutrition-prevention-improved-cancer-health-outcomes
https://prevention.nih.gov/research-priorities/research-needs-and-gaps/pathways-prevention/nutrition-prevention-improved-cancer-health-outcomes
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Term Description 
Cancer Type Studies were classified by cancer type of the enrolled participants. Cancer type was 

based on site at diagnosis and grouped into broad categories based on related organ 
systems and where the literature was concentrated. Categories included gastrointestinal 
(e.g., stomach, colon, rectal), head and neck (e.g., esophageal), and multiple cancers 
(i.e., enrolled patients with multiple distinct cancer types such as breast, lung and prostate 
cancer combined). The remaining studies enrolled individuals from a broad range of  
single cancer types (e.g., lymphoma) that did not represent a large volume of literature 
and were grouped into an ‘Other Cancer Type’ for analysis.  

Risk of bias Risk of bias is the extent to which the design and conduct of a study are likely to have 
prevented bias in the results. 

At-risk for malnutrition Given there are a wide variety of approaches to determining an individual’s risk for 
cancer-associated malnutrition, ranging from use of validated screening tools to 
considering any individual with cancer as at-risk, we used author definitions of ‘at-risk for 
malnutrition’ in our reporting. However, we do indicate when specific tools or criteria were 
used to evaluate malnutrition within the results. 

 
 

Chapter 2. Methods 
Review Approach 

The methods for this systematic review followed the Agency for Healthcare Research and 
Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews 
(available at https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview). This 
systematic review also reports in accordance with the Preferred Items for Reporting in 
Systematic Reviews and Meta-Analyses (PRISMA).19 The final protocol was posted online on 
October 8, 2021 (https://effectivehealthcare.ahrq.gov/products/improved-cancer-
outcomes/protocol). We registered the protocol on PROSPERO (CRD42021282881). 

The Research Questions 
This review addressed four Key Questions (KQ) to evaluate the effects of nutrition 

interventions on outcomes of cancer and cancer treatment. Nutrition interventions can be very 
heterogeneous which may affect the cost and resources needed to deliver the interventions. 
Therefore, the review also included a Contextual Question to provide information on the cost-
effectiveness of nutrition interventions.  

Key Questions for Systematic Review 
• KQ1: In adults diagnosed with cancer who have or are at risk for cancer-associated 

malnutrition, what is the effect of nutrition interventions prior to cancer treatment in 
preventing negative treatment outcomes such as effects on dose tolerance, hospital 
utilizations, adverse events and survival? 
o KQ1a: Do the effects of nutrition interventions on preventing the negative outcomes 

associated with cancer treatment vary by cancer type, treatment type (chemotherapy, 
radiation, surgery) and stage of disease? 

o KQ1b: Do the effects of nutrition interventions vary across the lifespan (e.g., adults 
aged ≥65 years vs. <65 years)? 
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o KQ1c: Compared to adults without muscle wasting, do nutrition interventions 
prevent the negative outcomes associated with cancer treatment in adults with muscle 
wasting 

o KQ1d: Do the effects of nutrition interventions on preventing the negative outcomes 
associated with cancer treatment vary across special populations (e.g., individuals 
with multiple comorbid conditions)? 

• KQ2: In adults diagnosed with cancer who have or are at risk for cancer-associated 
malnutrition, what is the effect of nutrition interventions during cancer treatment in 
preventing negative treatment outcomes such as effects on dose tolerance, hospital 
utilizations, adverse events and survival? 
o KQ2a: Do the effects of nutrition interventions on preventing the negative outcomes 

associated with cancer treatment vary by cancer type, treatment type (chemotherapy, 
radiation, surgery) and stage of disease? 

o KQ2b: Do the effects of nutrition interventions vary across the lifespan (e.g., adults 
aged ≥65 years vs. <65 years)? 

o KQ2c: Compared to adults without muscle wasting, do nutrition interventions 
prevent the negative outcomes associated with cancer treatment in adults with muscle 
wasting. 

o KQ2d: Do the effects of nutrition interventions on preventing the negative outcomes 
associated with cancer treatment vary across special populations (e.g., individuals 
with multiple comorbid conditions)? 

• KQ3: In adults diagnosed with cancer who have or are at risk for cancer-associated 
malnutrition, what is the effect of nutrition interventions prior to or during cancer 
treatment on associated symptoms such as fatigue, nausea and vomiting, appetite, 
physical and functional status (e.g., frailty), and quality of life? 
o KQ3a: Do the effects of nutrition interventions on symptoms associated with cancer 

treatment vary by cancer type, treatment type (chemotherapy, radiation, surgery) and 
stage of disease? 

o KQ3b: Do the effects of nutrition interventions vary across the lifespan (e.g., adults 
aged ≥65 years vs. <65 years)? 

o KQ3c: Compared to adults without muscle wasting, do nutrition interventions 
differentially effect symptoms associated with cancer treatment in adults with muscle 
wasting? 

o KQ3d: Do the effects of nutrition interventions on symptoms associated with cancer 
treatment vary across special populations (e.g., individuals with multiple comorbid 
conditions)? 

• KQ4: In adults with cancer who are overweight or obese, what is the effect of nutrition 
interventions intended for weight loss prior to or during cancer treatment in preventing 
negative treatment outcomes such as effects on dose, hospital utilizations, adverse events 
and survival? 

Contextual Question 
1. What evidence is available on the cost-effectiveness of nutrition interventions for 

preventing negative outcomes associated with cancer treatment? 
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Table 2.1 provides details on the population, interventions, comparators, outcomes, timing, 
and setting for the research questions. 

Table 2.1. Population, intervention, comparator, outcome, timing and setting (PICOTS) 

Element 

KQ1: Pre-
Treatment 
Nutrition 
Interventions 
(PNIs) 

KQ2: Nutrition 
Interventions 
During Treatment 
(NIDTs) 

KQ3: Pre- or 
During Treatment 
Nutrition 
Interventions (NIs) 
and Patient-
Centered 
Outcomes 

KQ4: Weight Loss in 
Overweight/Obese Adults 
with Cancer 

Population Adults diagnosed 
with cancer at or 
after age 18 who 
have or are at risk 
for cancer-
associated 
malnutrition 
  
Subgroups: 
•    Cancer and 
treatment 
characteristics 
(cancer type, 
treatment type 
(systemic therapy, 
radiation, surgery), 
stage of disease) 
•    Adults ≥65y vs 
younger 
•    Muscle wasting 
(e.g., sarcopenia, 
cachexia, pre-
cachexia) vs. no 
muscle wasting 
Special populations 
(individuals with 
multiple comorbid 
conditions) 

Adults diagnosed 
with cancer at or 
after age 18 who 
have or are at risk 
for cancer-
associated 
malnutrition 
  
Subgroups: 
•    Cancer and 
treatment 
characteristics 
(cancer type, 
treatment type 
(systemic therapy, 
radiation, surgery), 
stage of disease) 
•    Adults ≥65y vs 
younger 
•    Muscle wasting 
(e.g., sarcopenia, 
cachexia, pre-
cachexia) vs. no 
muscle wasting 
Special populations 
(individuals with 
multiple comorbid 
conditions) 

Adults diagnosed 
with cancer at or 
after age 18 who 
have or are at risk 
for cancer-
associated 
malnutrition 
  
Subgroups: 
•    Cancer and 
treatment 
characteristics 
(cancer type, 
treatment type 
(systemic therapy, 
radiation, surgery), 
stage of disease) 
•    Adults ≥65y vs 
younger 
•    Muscle wasting 
(e.g., sarcopenia, 
cachexia, pre-
cachexia) vs. no 
muscle wasting 
Special populations 
(individuals with 
multiple comorbid 
conditions) 

Overweight (BMI 25-
<30)/obese (BMI ≥30) adults 
≥18y of age diagnosed with 
cancer 
 

Intervention Nutrition 
interventions under 
the supervision of a 
nutrition 
professional (e.g., 
dietitian, nutritionist, 
or other licensed 
clinicians) 
•    Diet or nutrition 
therapy (via oral or 
enteral (e.g., 
nasogastric, 
gastrostomy, 
jejunostomy) 
feeding 
 •   Special diets 
(e.g., fasting 
(intermittent or 
short-term), calorie 
restriction, 
ketogenic, 

Nutrition 
interventions under 
the supervision of a 
nutrition 
professional (e.g., 
dietitian, nutritionist, 
or other licensed 
clinicians) 
•    Diet or nutrition 
therapy (via oral or 
enteral (e.g. 
nasogastric, 
gastrostomy, 
jejunostomy) 
feeding 
•   Special diets 
(e.g., fasting 
(intermittent or 
short-term), calorie 
restriction, 
ketogenic, 

Nutrition 
interventions under 
the supervision of a 
nutrition 
professional (e.g., 
dietitian, nutritionist, 
or other licensed 
clinicians) 
•    Diet or nutrition 
therapy (via oral or 
enteral (e.g. 
nasogastric, 
gastrostomy, 
jejunostomy) 
feeding 
•    Special diets 
(e.g., fasting 
(intermittent or 
short-term), calorie 
restriction, 
ketogenic, 

Nutrition interventions 
intended for weight loss 
(includes both PNIs and 
NIDTs) 
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Mediterranean diet, 
high calorie, high 
protein) 
•    Supplements 
•    Total parenteral 
therapy 
•    Nutrition 
counseling 
Combined nutrition 
interventions (e.g., 
nutrition counseling 
with nutrition 
therapy) 

Mediterranean diet, 
high calorie, high 
protein) 
•    Supplements 
•    Total parenteral 
therapy 
•    Nutrition 
counseling 
Combined nutrition 
interventions (e.g., 
nutrition counseling 
with nutrition 
therapy) 

Mediterranean diet, 
high calorie, high 
protein) 
•    Supplements 
•    Total parenteral 
therapy 
•    Nutrition 
counseling 
Combined nutrition 
interventions (e.g., 
nutrition counseling 
with nutrition 
therapy) 

Comparators Standard of care 
vs PNIs or PNIs vs 
PNIs 

Standard of care 
vs NIDTs, NIDT vs 
NIDT or PNIs vs. 
NIDTs 

Standard of care 
vs PNIs or NIDTs, 
NIDTs vs. NIDTs, 
PNIs vs. PNIs, PNIs 
vs NIDTs 

Standard of care 
vs PNIs or NIDTs, NIDTs vs. 
NIDTs, PNIs vs. PNIs, PNIs 
vs NIDTs 

Outcomes Intermediate 
Outcomes 
BMI, Body 
composition, 
Weight (loss, gain)   
 
Final Outcomes 
  
Cancer treatment 
tolerance: treatment 
interruptions, 
reductions, or 
delays 
 
 
Hospital utilizations: 
ER visits, 
Admissions, Length 
of hospital stay 
  
Adverse events 
•       Chemotherapy 

/radiation 
therapy limiting 
toxicity 

•       Post-op 
complication 

•       NI-related AEs 
•       Unintended 

harms 
  
  
Survival 
Nutrition status 
Malnutrition 
(underweight, 
wasting, 
overweight) 

Intermediate 
Outcomes 
BMI, Body 
composition, 
Weight (loss, gain)   
 
Final Outcomes 
  
Cancer treatment 
tolerance: treatment 
interruptions, 
reductions, or 
delays 
 
 
Hospital utilizations: 
ER visits, 
Admissions, Length 
of hospital stay 
  
Adverse events 
•       Chemotherapy 

/radiation 
therapy limiting 
toxicity 

•       Post-op 
complication 

•       NI-related AEs 
•       Unintended 

harms 
  
  
Survival 
Nutrition status 
Malnutrition 
(underweight, 
wasting, 
overweight) 
 

Fatigue, nausea 
and vomiting, 
appetite, 
physical/functional 
status (e.g., frailty) 
  
Quality of life 
 

Intermediate Outcomes 
BMI, body composition, 
weight (loss, gain)   
 
Final Outcomes 
  
Cancer treatment tolerance: 
treatment interruptions, 
reductions, or delays 
 
 
Hospital utilizations: ER 
visits 
Admissions, Length of 
hospital stay 
 
 
Adverse events 
•      Chemotherapy/radiation 

therapy limiting toxicity 
•        Post-op complication 
•       NI-related AEs 
•       Unintended harms 
  
Survival 
Nutrition Status 
Malnutrition 
(underweight, wasting, 
overweight) 
 

Timing Nutrition 
interventions 

Nutrition 
interventions 

Nutrition 
interventions 

Nutrition interventions 
delivered pre- cancer 
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delivered pre- 
cancer treatment 
(KQ1, KQ3, KQ4) 
and during cancer 
treatment (KQ2, 
KQ3, KQ4) 

delivered pre- 
cancer treatment 
(KQ1, KQ3, KQ4) 
and during cancer 
treatment (KQ2, 
KQ3, KQ4) 

delivered pre- 
cancer treatment 
(KQ1, KQ3, KQ4) 
and during cancer 
treatment (KQ2, 
KQ3, KQ4) 

treatment (KQ1, KQ3, KQ4) 
and during cancer treatment 
(KQ2, KQ3, KQ4) 

Setting Outpatient oncology 
care, ambulatory 
care, cancer 
treatment centers, 
inpatient, home-
based, hospice, 
telemedicine 

Outpatient oncology 
care, ambulatory 
care, cancer 
treatment centers, 
inpatient, home-
based, hospice, 
telemedicine 

Outpatient oncology 
care, ambulatory 
care, cancer 
treatment centers, 
inpatient, home-
based, hospice, 
telemedicine 

Outpatient oncology care, 
ambulatory care, cancer 
treatment centers, inpatient, 
home-based, hospice, 
telemedicine 

Abbreviations: AE=adverse event; KQ=key question; BMI=body mass index; ER=emergency room; NI=nutrition intervention; 
NIDT=nutrition intervention during treatment; PICOTS=population, intervention, comparator, outcomes, timing, setting; 
PNI=pre-treatment nutrition intervention; RCT=randomized controlled trial; NRCT=non-randomized controlled trial 

 

Analytic Framework 
Figure 2.1 shows a visual representation of the analytic framework for the Key Questions, 

illustrating the relationship of interventions and outcomes.  
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Figure 2.1 Analytic Framework 
 

Abbreviations: KQ=key question; BMI=body mass index; PNI: Pre-treatment nutrition intervention, NIDT: Nutrition intervention during treatment
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Search Strategy and Study Selection 
We selected studies based on the PICOTS framework outlined in Table 2.1. if they were 

published in English in a peer-reviewed journal. We evaluated any randomized controlled trial 
that examined nutrition interventions delivered to adults prior to or during cancer treatment for 
relevance to either the Key Questions (KQ) or the Contextual Question (CQ). To identify the 
literature with the highest likelihood of having statistical power to detect an effect from a 
nutrition intervention, we further limited included studies to those randomizing at least 50 
participants (i.e., approximately 25 individuals per arm). Studies that described the cost or cost-
effectiveness of nutrition interventions were considered eligible for the CQ. All studies identified 
as potentially eligible for the review were potentially eligible for the CQ as well.  

The methods for this systematic review followed the AHRQ Methods Guide for Effectiveness 
and Comparative Effectiveness Reviews (available at 
https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview) and the PRISMA 19and 
PRISMA-Searching20 reporting guidelines. We conducted a comprehensive literature search in 
May 2021, searching MEDLINE (Ovid), Embase (Ovid), and Cochrane Central Register of 
Controlled Trials (Wiley). The search included literature published from 2000 through May 2021 
to encompass contemporary cancer treatments (e.g., intensity modulated radiation therapy that 
allowed for better sparing of normal tissues and reduction in toxicity emerged in the late 1990s 
and rapidly advanced in use in early 2000s). See Appendix A for full details.  

We reviewed bibliographic database search results for studies relevant to our PICOTS 
framework and study-specific criteria. Search results were downloaded to PICO PortalTM,21 an 
online systematic review platform, for screening. Two trained, independent investigators 
reviewed titles and abstracts for identified studies meeting PICOTS framework and study 
selection criteria. Two reviewers independently performed full text screening to determine 
whether studies met inclusion criteria. Differences in screening decisions were resolved by 
consultation between reviewers, and, if necessary, consultation with a third investigator. All 
citations deemed appropriate for inclusion through title and abstract review by both reviewers 
were then examined at full text. We documented inclusion and exclusion status of citations, 
noting reasons for exclusion. Throughout the screening process, members of the review team met 
regularly to discuss training material and issues as they arose to ensure that inclusion criteria 
were consistently applied. For our contextual question, we evaluated all studies included in KQ1-
4 that included discussions of the cost and effectiveness of the intervention. We supplemented 
these studies with a grey literature search of systematic reviews of cost-effectiveness of nutrition 
interventions in oncology and published studies from national nutrition (e.g., American Society 
for Parenteral and Enteral Nutrition) and oncology groups (e.g., American Society for Parenteral 
and Enteral Nutrition). 

We conducted additional grey literature searches using the Google search engine to identify 
relevant completed and ongoing studies, outcomes, and analyses not reported in the published 
literature and to inform future research needs. We also conducted targeted searches for grey 
literature sources for additional material to address the CQ (see Appendix A). 

We will conduct an update search while the report is undergoing peer review. 

Assessing Methodological Risk of Bias of Individual Studies 
Based on AHRQ guidance,22 two independent reviewers assessed risk of bias on a subset of 

eligible studies. This subset of studies was those that had a relatively large number of studies 

https://effectivehealthcare.ahrq.gov/topics/cer-methods-guide/overview
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within an intervention/cancer type. Our threshold of 10 studies within a specific 
intervention/cancer type resulted in dietary supplements and nutrition support for gastrointestinal 
cancers being a frequent category for risk of bias assessment. (See Data Synthesis section below 
for descriptions of intervention categories.) We then extended risk of bias to dietary supplements 
and nutrition support for gastrointestinal cancers across all KQs. (See Table 4.1 for an overview 
of studies where risk of bias was assessed.) Any discrepancies in overall risk of bias assessments 
were resolved through reviewer discussion. We classified overall risk of bias for each study as 
low, moderate, or high, based on the collective risk of bias inherent in each domain, and 
confidence that the results are believable given the study’s limitations. Types of potential bias we 
evaluated for each eligible study included: 

 
• Selection bias: adequacy of randomization method 
• Attrition bias: loss to follow up, both overall and differentially between treatment groups 
• Detection bias: outcome assessor masking, outcome measurement quality 
•  Performance bias: intention to treat analysis, adjustment for potential confounding 

variables, participant masking to treatment assignment 
• Reporting bias: selective reporting of outcomes 

Data Abstraction and Data Management 
Studies meeting inclusion criteria were distributed among investigators for data extraction. 

For all study designs, these data fields included author, year of publication, PubMed 
Identification Number, study design, population (including patient characteristics of interest 
noted in Table 1), intervention(s), study follow up, and setting. As outlined above, we assessed a 
subset of eligible studies addressing KQ 1 – 4 for risk of bias. For studies with low- or medium-
risk-of-bias, we abstracted information on intervention duration, comparisons, outcomes, and 
funder. We provide a detailed evidence map/summary of studies deemed eligible but judged high 
risk of bias in Appendices C-G. 

Data Synthesis 
Due to the significant heterogeneity of intervention types, comparators, outcomes, and timing 

evaluated within KQs, meta-analysis was generally not feasible or appropriate. Further, the 
number of eligible studies was much larger than anticipated yet distributed across a wide range 
of interventions and cancer types. We therefore determined that an evidence map synthesis 
would be most feasible and valuable. We organized the results by KQ, then broadly by type of 
nutrition intervention and type of cancer. As the mechanisms for the effect of nutrition 
interventions for preventing and treating the negative outcomes of cancer and cancer treatment 
may vary by cancer stage and the treatment itself, we also report these characteristics as well. As 
outlined above in the Report Organization, some interventions were not exclusively delivered 
prior to cancer treatment (KQ1, Chapter 5) or after cancer treatment began (KQ2, Chapter 7). 
Therefore, chapter 6 separately presents studies of interventions that were initiated prior to and 
continued after cancer treatment began (i.e., spans KQs 1 and 2). 

We grouped nutrition interventions into six broad categories (Table 2.2). Given the lack of 
recognized classification system for grouping or describing non-pharmacologic nutrition 
interventions, we grouped studies into single intervention types based on the content and intent 
of the intervention and the intended audience, using taxonomies and definitions where available. 
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We acknowledge that our categorization scheme represents broad definitions and that our 
assignments may not be precise. Classification, particularly within an intervention type, 
presented challenges due to the extreme heterogeneity of interventions and comparison 
populations. Therefore, we grouped studies best aligned with other studies in the same 
intervention type that assessed, to the best extent possible, similar intervention components (e.g., 
a single dietary supplement). Given the volume and heterogeneity of evidence, this strategy 
helped us to adequately synthesize and interpret results. 

Table 2.2. Intervention categories and descriptions  
Intervention Category Description 
Nutrition Counseling Nutrition counseling involves an individualized assessment of dietary intake 

coupled with information, education, and counseling for recommended diets to 
support cancer care or to reduce the risk of side effects or complications.  

Dietary Supplements Dietary Supplements include products (e.g., added arginine, glutamine, fish oil) 
containing one or more ingredients meant to supplement the diet for improved 
nutrition status, but were not meant to replace calories. 

Special Diets Special diets include the use of defined nutrition plans or approaches such as 
fasting (intermittent or short term), calorie restriction, ketogenic, 
Mediterranean, high calorie, or high protein diets to support cancer care. 

Route or Timing of Nutrition 
Interventions 

Route or timing interventions involve testing only the route (e.g., PEG tube, 
enteral feeding) or timing (e.g., initiation or duration) of nutrition interventions 
with similar nutrition contents. 

Nutrition Support Including 
Oral Nutrition Supplements 

Nutrition Support interventions involve the use of total parenteral nutrition, 
enteral nutrition (tube feeding), and oral nutrition supplements (e.g., Ensure®, 
Boost®) to maintain or improve nutrition status.  

Multi-Component 
Interventions 

Multi-component interventions involve multiple strategies for nutrition 
interventions, such as counseling plus use of dietary supplements. 

 
For each intervention type, we present results in two general sections: Eligible Studies and 

Description of Interventions. To provide a deeper description of the literature, we give two 
further results sections for those intervention/cancer type groups with a relatively larger number 
of studies. The first additional section describes the assessed risk of bias for eligible studies. For 
studies with low and medium risk of bias, we then provide an additional section that qualitatively 
describes the reported directionality of outcomes. We use arrows for directionality to indicate, 
for each outcome comparison, whether an intervention shows a benefit, a harm, or neither benefit 
nor harm.  
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Chapter 3. Search Results 
We list all studies excluded at full text screening, by exclusion category, in Appendix B. See 

Figure 3.1 for details of the screening process.  

Figure 3.1. Literature flow diagram 

  
Based on a comprehensive literature search conducted May 2021, we identified 9,181 unique 

references. Based on title and abstract review, we excluded 8,097 references not relevant to Key 
Questions 1 – 4. Of the remaining 1084 references, 184 studies from 194 publications were 
considered eligible after full text review (only one study evaluated the Contextual Question but 
not the Key Questions).23  
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We organized the results by Key Question, then broadly by type of nutrition intervention and 
type of cancer. Table 3.1 provides an overview of the eligible literature set by nutrition 
intervention and Key Question. We describe studies for which risk of bias was assessed in 
Chapter 4, Table 4.1.  

Table 3.1. Identified unique included studies by intervention and key question# 

Location Intervention Total 

Chapter 5  
Nutrition Interventions 
Prior to Cancer 
Treatment 
(KQ1) 

Nutrition Counseling 0 
Dietary Supplements 4 
Special Diets 0 
Route or Timing of Nutrition Interventions 0 
Nutrition Support Including Oral Nutrition Supplements 10 
Multi-Component Interventions  0 

Total  14 
Chapter 6  
Nutrition Interventions 
Prior to and Including 
the Initiation of 
Cancer Treatment 
(Spans KQ 1 and 2) 

Nutrition Counseling 0 
Dietary Supplements 13 
Special Diets 0 
Route or Timing of Nutrition Interventions 8 
Nutrition Support Including Oral Nutrition Supplements 10 
Multi-Component Interventions  1 

Total  32 
Chapter 7  
Nutrition Interventions 
after Treatment Began 
(KQ2) 

Nutrition Counseling 14 
Dietary Supplements 33 
Special Diets 8 
Route or Timing of Nutrition Interventions 31 
Nutrition Support Including Oral Nutrition Supplements 38 
Multi-Component Interventions  9 

Total  133 
Chapter 8  
Effect of Nutrition 
Interventions on 
Symptoms 
(KQ3) 

Nutrition Counseling 11 
Dietary Supplements 8 
Special Diets 10 
Route or Timing of Nutrition Interventions 7 
Nutrition Support Including Oral Nutrition Supplements 22 
Multi-Component Interventions  7 

Total  65 
Chapter 9  
Effect of Nutrition 
Interventions on 
Weight Loss 
(KQ4) 

Nutrition Counseling 0 
Dietary Supplements 0 
Special Diets 2 
Route or Timing of Nutrition Interventions 0 
Nutrition Support Including Oral Nutrition Supplements 0 
Multi-Component Interventions  0 

Total  2 
#Totals are not mutually exclusive to # of included studies. Studies addressing KQ3 could also address KQ1, KQ2 or Span KQ1 
and 2 
Abbreviation: KQ=Key Question 
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Chapter 4. Overview of Nutrition Interventions 
Key Points 

• Two decades of randomized trial evidence across over 180 studies on nutrition 
interventions for adults prior to and/or during cancer treatment focused on use of dietary 
supplements, nutrition support (including oral nutrition supplements), and the route or 
timing of nutrition interventions within gastrointestinal and head and neck cancers. 

• Studies focused on evaluating changes in weight/body composition, adverse events, 
length of hospital stay, and quality of life.  

• Among studies with a high volume of literature, which predominately examined dietary 
supplements and nutrition support in gastrointestinal and head and neck cancers, 10 
percent (n=10) were rated as low risk of bias (higher quality), 39 percent (n=39) medium 
risk of bias and 51 percent (n=51) high risk of bias (lower quality). 

• Despite a large volume of studies evaluating nutrition interventions and outcomes of 
interest across Key Questions (KQ), heterogeneity was high across study populations, 
interventions, and outcomes (measure definitions, timing of measurements), even within 
nutrition intervention categories, making meta-analysis infeasible.  

 
This chapter provides an evidence map of the KQ 1 – 4 included studies. Here we present 

interventions across KQs in aggregate to provide a broad evidence map of the types of 
interventions studied by KQ and cancer type (Table 4.1). Among this literature, the highest 
volume of studies focused on gastrointestinal cancers; head and neck cancers were second most 
common. Interventions focused mainly on use of dietary supplements, nutrition support 
(including oral nutrition supplements), and the route or timing of nutrition interventions. Few 
studies examined nutrition counseling, use of special diets, or multi-component interventions. 
Also, few studies evaluated nutrition interventions aimed at weight loss (KQ 4, n=2) among 
cancer patients who were overweight or obese. Within each KQ and nutrition intervention type, 
we found significant heterogeneity of study populations, timing, and duration of the 
interventions, as well as the interventions themselves (details are provided by KQ in Chapters 5-
9).  

Table 4.1. Identified unique included studies by nutrition intervention and cancer type across key 
questions# 

Location Intervention Head & 
Neck 
Cancer 

Gastrointestinal 
Cancer 

Multiple 
Cancers 

Other Cancer 
Types+ 

Total* 

Chapter 5  
Nutrition 
Interventions 
Prior to 
Cancer 
Treatment 
(KQ1) 

Nutrition Counseling 0 0 0 0 0 
Dietary Supplements 0 2* 0 2 4 
Special Diets 0 0 0 0 0 
Route or Timing of 
Nutrition Interventions 

0 0 0 0 0 

Nutrition Support 
Including Oral Nutrition 
Supplements 

0 10* 0 0 10 

Multi-Component 
Interventions  

0 0 0 0 0 

Total      14 
Chapter 6  Nutrition Counseling 0 0 0 0 0 

Dietary Supplements 2 8* 2 1 13 
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Location Intervention Head & 
Neck 
Cancer 

Gastrointestinal 
Cancer 

Multiple 
Cancers 

Other Cancer 
Types+ 

Total* 

Nutrition 
Interventions 
Prior to and 
Including the 
Initiation of 
Cancer 
Treatment 
(Spans KQ 1 
and 2) 

Special Diets 0 0 0 0 0 
Route or Timing of 
Nutrition Interventions 

4 4 0 0 8 

Nutrition Support 
Including Oral Nutrition 
Supplements 

0 8* 0 2 10 

Multi-Component 
Interventions 

0 0 1 0 1 

Total      32 
Chapter 7  
Nutrition 
Interventions 
after 
Treatment 
Began 
(KQ2) 

Nutrition Counseling 3 4 5 2 14 
Dietary Supplements 11* 15* 3 4 33 
Special Diets 0 1 2 5 8 
Route or Timing of 
Nutrition Interventions 

4 24* 1 2 31 

Nutrition Support 
Including Oral Nutrition 
Supplements 

6 22* 4 6 38 

Multi-Component 
Interventions 

2 2 2 3 9 

Total      133 
Chapter 8  
Effect of 
Nutrition 
Interventions 
on 
Symptoms 
(KQ3) 

Nutrition Counseling 1 4 3 3 11 
Dietary Supplements 1 4* 3 1 8 
Special Diets 0 1 2 7 10 
Route or Timing of 
Nutrition Interventions 

3 3 0 1 7 

Nutrition Support 
Including Oral Nutrition 
Supplements 

3 12* 3 4 22 

Multi-Component 
Interventions 

2 0 3 2 7 

Total      65 
Chapter 9  
Effect of 
Nutrition 
Interventions 
on Weight 
Loss 
(KQ4) 

Nutrition Counseling 0 0 0 0 0 
Dietary Supplements 0 0 0 0 0 
Special Diets 0 0 0 2 2 
Route or Timing of 
Nutrition Interventions 

0 0 0 0 0 

Nutrition Support 
Including Oral Nutrition 
Supplements 

0 0 0 0 0 

Multi-Component 
Interventions 

0 0 0 0 0 

Total      2 
#Totals are not mutually exclusive to # of included studies. Studies addressing KQ3 could also address KQ1, KQ2, or Span KQ1 
and 2. *Indicates studies in which risk of bias was assessed; + Other cancer types include studies evaluating all remaining cancer 
types not included in previous categories (e.g., breast, prostate, lung cancer). 
Abbreviations: KQ= key question 

Outcomes evaluated also varied significantly across KQs. For nutrition interventions prior to 
cancer treatment (KQ1), studies most commonly evaluated intermediate outcomes such as 
changes in weight/body composition changes or nutrition status, and final outcomes such as 
adverse events and length of hospital stay. Studies examining nutrition interventions prior to and 
including the initiation of cancer treatment (spans KQs 1 and 2) most commonly evaluated 
weight/body composition changes as an intermediate outcome and adverse events, survival, and 
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length of hospital stay as final outcomes. Studies evaluating nutrition interventions during cancer 
treatment (KQ2) looked at a wide range of outcomes, most commonly evaluating adverse events, 
followed by weight/body composition changes and length of hospital stay. Evaluation of the 
effects of nutrition interventions on cancer and treatment-related symptoms (KQ3) most 
commonly evaluated quality of life outcomes followed by changes in reported symptoms. Few 
studies evaluated the impact of nutrition interventions on readmissions/emergency room visits, 
changes in treatment tolerance, or functional status. Although a large volume of studies 
evaluated outcomes of interest across KQs, significant heterogeneity among measure definitions, 
timing of measurements, and populations evaluated made aggregation or meta-analyses less 
feasible. 
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Table 4.2. Number of studies evaluating outcomes by key question* 

Location Intervention Weight/Body 
Composition 

Changes 
in 
Nutrition 
Status 

AEs Readmissions
/ Emergency 
Room Visits 

Survival LOS Treatment 
Tolerance 

QOL Symptoms
+ 

Functional 
Status 

Chapter 5  
Nutrition 
Interventio
ns Prior to 
Cancer 
Treatment 
(KQ1) 

Nutrition 
Counseling 

0 0 0 0 0 0 - - - - 

Dietary 
Supplements 

1 1 2 0 1 1 - - - - 

Special Diets 0 0 0 0 0 0 - - - - 
Route or 
Timing of 
Nutrition 
Intervention  

0 0 0 0 0 0 - - - - 

Nutrition 
Support 
Including Oral 
Nutrition 
Supplement 

6 5 7 0 0 7 - - - - 

Multi-
Component 
Interventions 

0 0 0 0 0 0 - - - - 

Total 
(14 
Studies) 

 7 6 7 0 1 8 - - - - 

Chapter 6  
Nutrition 
Interventio
ns Prior to 
and 
Including 
the 
Initiation 
of Cancer 
Treatment 
(Spans KQ 
1 and 2) 

Nutrition 
Counseling  

0 0 0 0 0 0 - - - - 

Dietary 
Supplements 

7 3 13 1 7 5 - - - - 

Special Diets 0 0 0 0 0 0 - - - - 
Route or 
Timing of 
Nutrition 
Interventions  

3 2 6 1 1 5 - - - - 

Nutrition 
Support 
Including Oral 
Nutrition 
Supplements 

4 0 7 2 4 6 - - - - 

Multi-
Component 
Interventions 

1 0 0 0 1 0 - - - - 
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Location Intervention Weight/Body 
Composition 

Changes 
in 
Nutrition 
Status 

AEs Readmissions
/ Emergency 
Room Visits 

Survival LOS Treatment 
Tolerance 

QOL Symptoms
+ 

Functional 
Status 

Total 
(32 
Studies) 
 

 15 5 26 4 13 16 - - - - 

Chapter 7  
Nutrition 
Interventio
ns after 
Treatment 
Began 
(KQ2) 

Nutrition 
Counseling 

12 8 5 2 6 1 - - - - 

Dietary 
Supplements 

16 7 28 2 9 16 - - - - 

Special Diets 5 0 4 0 2 1 - - - - 
Route or 
Timing of 
Nutrition 
Interventions  

9 10 27 3 6 22 - - - - 

Nutrition 
Support 
Including Oral 
Nutrition 
Supplements 

21 12 26 4 9 11 - - - - 

Multi-
Component 
Interventions 

7 3 2 1 3 2 - - - - 

Total  
(133 
Studies) 

 70 40 92 12 35 53 - - - - 

Chapter 8  
Effect of 
Nutrition 
Interventio
ns on 
Symptoms 

Nutrition 
Counseling 

- - - - - - 1 7 6 6 

Dietary 
Supplements 

- - - - - - 2 6 2 2 

Special Diets - - - - - - 0 6 7 3 
Route or 
Timing of 
Nutrition 
Interventions  

- - - - - - 2 6 0 0 

Nutrition 
Support 
Including Oral 
Nutrition 
Supplements 

- - - - - - 7 18 6 5 
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Location Intervention Weight/Body 
Composition 

Changes 
in 
Nutrition 
Status 

AEs Readmissions
/ Emergency 
Room Visits 

Survival LOS Treatment 
Tolerance 

QOL Symptoms
+ 

Functional 
Status 

Multi-
Component 
Interventions 

- - - - - - 0 5 3 2 

Total  
(65 
Studies) 
 
 
 

 - - - - - - 12 48 24 18 

Chapter 9  
Effect of 
Nutrition 
Interventio
ns on 
Weight 
Loss 
(KQ4) 

Nutrition 
Counseling  

0 0 0 0 0 - - - -  

Dietary 
Supplements 

0 0 0 0 0 - - - -  

Special Diets 2 0 0 0 0 - - - -  
Route or 
Timing of 
Nutrition 
Interventions  

0 0 0 0 0 - - - -  

Nutrition 
Support 
Including Oral 
Nutrition 
Supplements 

0 0 0 0 0 - - - -  

Multi-
Component 
Interventions  

0 0 0 0 0 - - - -  

Total  
(2 Studies) 

 2 0 0 0 0 - - - -  

Abbreviations: AE= adverse events; LOS=Length of hospital stay; QOL=Quality of Life; - = Not Applicable; + Symptoms may include cancer or cancer treatment related 
symptoms such as fatigue, nausea and vomiting, appetite; *Note: Studies may evaluate more than one outcome. 



 

20 
 
 

We assessed risk of bias for studies within a higher volume of nutrition intervention literature 
(Table 4.3). These interventions included studies predominantly evaluating dietary supplements, 
nutrition support (including oral nutrition supplements), and route or timing of nutrition 
interventions. Among these studies, we assessed the literature as having mostly moderate to high 
risk of bias, with 51 (n=51) percent of studies rated as high. Only 10 percent (n=10) of studies 
were rated as low risk of bias.  

Table 4.3. Overview of risk of bias assessment 
Location Intervention Head & 

Neck 
Cancer 

Gastrointestinal 
Cancer 

Multiple 
Cancers 

Other 
Cancer 
Types+ 

Chapter 5 
Nutrition 
Interventions 
Prior to 
Cancer 
Treatment 
(KQ1) 

Nutrition Counseling - - - - 
Dietary Supplements - 2 High 

(N=2) 
- - 

Special Diets - - - - 
Route or Timing of Nutrition Interventions  - - - - 
Nutrition Support Including Oral Nutrition 
Supplements 

- 1 Low 
3 Medium 

7 High 
(N=10) 

- - 

Multi-Component Interventions  - - - - 

Chapter 6 
Nutrition 
Interventions 
Prior to and 
Including the 
Initiation of 
Cancer 
Treatment 
(Spans KQ 1 
and 2) 

Nutrition Counseling - - - - 
Dietary Supplements - 3 Medium 

5 High 
(N=8) 

- - 

Special Diets - - - - 
Route or Timing of Nutrition Interventions - - - - 
Nutrition Support Including Oral Nutrition 
Supplements 

- 1 Low 
3 Medium 

4 High 
(N=8) 

- - 

Multi-Component Interventions  - - - - 

Chapter 7 
Nutrition 
Interventions 
after 
Treatment 
Began  
(KQ2) 

Nutrition Counseling - - - - 
Dietary Supplements 6 Medium 

5 High 
(N=11) 

 

4 Low 
7 Medium 

4 High 
(N=15) 

 
 

- - 

Special Diets - - - - 
Route or Timing of Nutrition Interventions - 1 Low 

10 Medium 
13 High 
(N=24) 

- - 

Nutrition Support Including Oral Nutrition 
Supplements 

- 3 Low 
7 Medium 
12 High 
(N=22) 

- - 

Multi-Component Interventions  - - - - 

Chapter 8 
Effect of 
Nutrition 
Interventions 
on 

Nutrition Counseling - - - - 
Dietary Supplements - 2 Medium 

2 High 
(N=4) 

- - 

Special Diets - - - - 
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Location Intervention Head & 
Neck 
Cancer 

Gastrointestinal 
Cancer 

Multiple 
Cancers 

Other 
Cancer 
Types+ 

Symptoms 
(KQ3)# 

Route or Timing of Nutrition Interventions  - - - - 
Nutrition (nutrition support) - 3 Low 

1 Medium 
8 High 
(N=12) 

- - 

Multi-Component Interventions  - - - - 

Chapter 9  
Effect of 
Nutrition 
Interventions 
on Weight 
Loss 
(KQ4) 

Nutrition Counseling - - - - 
Dietary Supplements - - - - 
Special Diets - - - - 
Route or Timing of Nutrition Interventions - - - - 
Nutrition Support Including Oral Nutrition 
Supplements 

- - - - 

Multi-Component Interventions - - - - 
Abbreviations: - : Not Applicable; KQ=key question; N=number #Totals are not mutually exclusive to # of included studies. 
Studies addressing KQ3 could also address KQ1, KQ2 or Span KQ1 and 2; ++ Other cancer types include studies evaluating all 
remaining cancer types not included in previous categories (e.g., breast, prostate, lung cancer).
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Chapter 5. Nutrition Interventions Prior to Cancer 
Treatment 

Key Points 
• Studies of nutrition interventions prior to cancer treatment included use of dietary 

supplements and nutrition support mostly among gastrointestinal cancer populations in 
the inpatient surgical setting. 

• Studies focused on evaluating changes in weight/body composition, changes in nutrition 
status, adverse events, and length of hospital stay. 

• Of studies assessed for risk of bias, all dietary supplement studies and 70 percent of 
nutrition support studies were high risk of bias (poor quality). 

• Among four low- or medium-risk-of-bias studies in nutrition support, studies reported 
mixed results on development of complications and length of hospital stay, with one 
medium-risk-of-bias study reporting improvements in weight loss but no changes in 
nutrition status or survival. 

• Studies showed high heterogeneity across study populations, interventions, and outcomes 
so meta-analysis was not feasible. 
 

This chapter includes studies that addressed Key Question (KQ) 1 and examined nutrition 
interventions that were only delivered prior to the initiation of cancer treatment. Chapter 6 
separately presents studies of interventions that were initiated prior to and continued during 
cancer treatment (KQs 1 and 2). In order to briefly discuss what has been examined for each 
intervention type, we present results in two general sections: Eligible Studies and Description of 
Interventions. We assessed risk of bias for nutrition intervention/cancer types with a higher 
volume of studies. This allowed us to identify the greatest amount of lower-risk of bias evidence 
concentrated by specific nutrition interventions by cancer type. The number of studies for which 
we assessed risk of bias are bolded in Table 5.1. For interventions with low- to medium-risk-of-
bias studies, we note reported outcome directionality the end of the chapter. Detailed information 
on all eligible studies can be found in Appendix C.  

For KQ1, we identified 14 unique studies that examined nutrition interventions prior to the 
initiation of cancer treatment. Studies examined the use of dietary supplements (n=4) and 
nutrition support (n=10) (Table 5.1). No studies examined the use of nutrition counseling alone, 
or the route or timing of nutrition interventions, special diets, or multicomponent interventions. 
Table 5.1 summarizes the characteristics of the literature set.  

Table 5.1. Studies examining use of nutrition interventions prior to cancer treatment, stratified by 
intervention and cancer type* (KQ1) 

Intervention Head & Neck  Gastrointestinal Multiple 
Cancers 

Other Cancer 
Types+ 

TOTAL 

Nutrition Counseling 0 0 0 0 0 
Dietary Supplements 0 2* 0 2 4 
Special Diets 0 0 0 0 0 
Route or Timing of 
Nutrition Interventions 

0 0 0 0 0 

Nutrition Support 
Including Oral 
Nutrition Supplements 

0 10* 0 0 10 
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Intervention Head & Neck  Gastrointestinal Multiple 
Cancers 

Other Cancer 
Types+ 

TOTAL 

Multi-Component 
Interventions 

0 0 0 0 0 

Total     14 
*Bold indicates risk of bias was performed. + Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 
Abbreviations: KQ= key question;  

Dietary Supplements  

Eligible Studies 
Table 5.2 summarizes the characteristics of the literature set. We identified four unique small 

studies examining dietary supplements used prior to cancer treatment. All enrolled 100 or fewer 
individuals, and primarily assessed the impact of dietary supplements on clinical laboratory 
outcomes such as immune response,24, 25 inflammatory profiles,25 or components of a metabolic 
panel.26, 27 Dietary supplements were prescribed by a dietitian/nutritionist in only one study, 
where the primary cancer treatment was chemotherapy alone. Appendix C provides detailed 
evidence tables. 

Table 5.2. Basic characteristics of studies for nutrition interventions prior to cancer treatment: 
dietary supplements 

Characteristics  Information  
Total Included Studies 4 Studies 
Study Sample Size 3 50-75 

1 76-100 
Cancer Type 2 Gastrointestinal 

2 Other cancer types+ 

Intervention Delivery Setting 2 Inpatient 
1 Outpatient 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

3 Surgery alone 
1 Chemotherapy alone 

Limited to Malnourished Patients 4 No 
Used Screening Tools to Quantify 
Malnourishment 

2 Yes 
2 No 

Malnourishment Screening Tool Used 1 Multiple tools/metrics 
1 Other tool/metric 
2 Not Assessed 

Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 
1 Other 
1 Physician 
1 Not reported 

Route of Administration 2 Oral  
1 Parenteral 
1 Not reported 

Geographic Region of Intervention 2 Europe 
2 Other 

% of Participants with Stage IV Disease 2 <10% 
2 Not reported 

% Female Participants 1 0-25% 
2 26-50% 
1 76-100% 

Mean Age of Participants 3 50-64 
1 Not reported 
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Characteristics  Information  
Outcomes Evaluated 1 Weight or body composition changes 

1 Changes in nutrition status 
2 Adverse events 
1 Survival 
1 Length of stay 

+ Other cancer types include studies evaluating all remaining cancer types not included in previous categories (e.g., breast, 
prostate, lung cancer). 

Description of Interventions 
One study compared parenteral fish oil lipid emulsion versus lipid emulsions rich in 

triglycerides prior to gastrointestinal cancer surgery.24 Another study compared an oral nutrition 
formula enriched with omega-3 fatty acids versus a standard oral nutrition formula for gastric 
cancer.25 A third study compared an immune modulating formula enriched with arginine, omega-
3 fatty acids, and nucleotides versus a normal diet for lung cancer.26 A final study compared 
preoperative oral carbohydrate loading versus standard fasting prior to breast cancer surgery.27 
These studies were not U.S.-based, with two conducted in Brazil24, 25 one in Norway27 and one in 
Turkey.26 Overall, studies differed widely in type of dietary supplements administered, route of 
administration, and control populations. 

Nutrition Support Including Oral Nutrition Supplements 

Eligible Studies 
Table 5.3 summarizes the characteristics of the literature set. We identified 10 unique studies 

examining nutrition support interventions prior to cancer treatment. All interventions were 
delivered among patients with gastrointestinal cancer. Four studies had sample sizes over 100. 
The primary aims of these studies varied, but most investigated the effect of nutrition 
supplementation before cancer treatment on weight or body composition changes28-34 and 
adverse events or complications.28, 29, 33-36 Appendix C provides detailed evidence tables. 

Table 5.3. Basic characteristics of studies for nutrition interventions prior to cancer treatment: 
nutrition support including oral nutrition supplements 

Characteristics  Information  
Total Included Studies 10 Studies 
Study Sample Size 5 50-75 

1 76-100 
4 100+ 

Cancer Type 10 Gastrointestinal 
Intervention Delivery Setting 7 Inpatient 

1 Outpatient 
1 Multiple settings 
1 Other 

Dominant Cancer Treatment Type of 
Participants 

9 Surgery alone 
1 Multiple therapies 

Limited to Malnourished Patients 1 Yes 
9 No 

Used Screening Tools to Quantify 
Malnourishment 

7 Yes 
3 No 

Malnourishment Screening Tool Used 3 Nutrition Risk Screening NRS-2002 
4 Other tool/metric 
3 Not assessed 
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Characteristics  Information  
Provider Prescribing or Delivering the 
Intervention 

2 Dietitian/nutritionist 
1 Multiple 
7 Not reported 

Route of Administration 7 Oral  
1 Parenteral 
 2 Enteral 

Geographic Region of Intervention 4 Asia 
5 Europe 
1 North America 

% of Participants with Stage IV Disease 2 <10% 
1 20-29%  
7 Not reported 

% Female Participants 1 ≤25% 
7 26-50% 
2 51-75% 

Mean Age of Participants 5 50-64 
6 65+ 
1 Not reported 

Outcomes Evaluated* 6 Weight or body composition changes 
5 Changes in nutrition status 
7 Adverse events 
7 Length of stay 
  

*Note: Studies may evaluate multiple outcomes 

Description of Interventions 
Most interventions were delivered preoperatively in a surgical setting. One study compared 

the use of daily oral supplementation with Fortisip® oral nutrition support and dietary advice for 
a minimum of 10 days prior to surgery for colorectal cancer versus dietary advice alone.29 The 
same group then conducted a larger trial comparing daily oral supplementation with Fortsip 
Compact® along with dietary advice versus dietary advice alone before surgery in patients with 
colorectal cancer.28  

Two studies specifically looked at immunonutrition. One compared oral whole 
immunonutrition (IMPACT Advanced Recovery) versus no additional supplementation in adults 
with locally advanced pancreatic adenocarcinoma before irreversible electroporation.35 The 
second compared enteral immunonutrition (IMPACT) versus standard enteral nutrition before 
elective curative surgery for patients with colorectal or gastric carcinoma.33 

Other studies were more diverse in the type of oral nutrition support across different types of 
gastrointestinal cancers. One study of gastrointestinal patients compared Nutricia® starting 1 
week preoperatively and a short peptide-based elemental diet for nine days postoperatively via a 
nasogastric tube versus no preoperative use of oral nutrition supplements.36 Another study 
compared preoperative, oral, hypercaloric supplementation (Nutridrink Protein®) versus a 
regular diet for individuals with gastrointestinal cancer.30 A third examined peripheral 
intravenous nutrition on typically fasting days for patients undergoing workup for biliopancreatic 
masses.31 The remaining study compared Nutrison Fiber® versus a routine preoperative diet in 
patients with Siewert II and III adenocarcinomas of esophagogastric junction after neoadjuvant 
chemotherapy.32  

The final two studies examined carbohydrate-rich beverages. One compared oral 
supplementation with a carbohydrate-rich beverage (Arginaid Water®) versus drinking clear 
water before undergoing laparoscopic colon cancer surgery.34 The second compared a 
carbohydrate rich beverage in the 2 days prior to surgery for colorectal cancer versus 
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preoperative fasting.37 Overall, studies varied widely in the type of nutrition support 
administered, route of administration, and control populations. 

Risk of Bias and Outcome Assessment 
Appendix C provides risk of bias assessments by study and qualitatively describe the 

reported directionality of reported outcomes 

Table 5.4. Risk of bias assessment for nutrition interventions prior to cancer treatment 
Intervention Head & Neck  Gastrointestinal  Multiple Cancers Other Cancer 

Types+ 

Nutrition Counseling - - - - 
Dietary Supplements - 2 High 

(N=2) 
- - 

Special Diets - - - - 
Route or Timing of Nutrition 
Interventions 

- - - - 

Nutrition Support Including Oral 
Nutrition Supplements 

- 1 Low 
3 Medium 

7 High 
(N=10) 

- - 

Multi-Component Interventions - - - - 

- = risk of bias not performed; + Other cancer types include studies evaluating all remaining cancer types not included in previous 
categories (e.g., breast, prostate, lung cancer). 

Outcomes for Dietary Supplements 
Both studies were evaluated as high risk of bias (low quality) and outcomes were not 

evaluated. 

Outcomes for Nutrition Support Including Oral Nutrition Supplements 
Four studies of low to medium risk of bias examined surgically treated gastrointestinal 

cancer patients receiving nutrition interventions in the hospital.28, 29, 33, 37 Study sample sizes 
ranged from 50 to 125. One to two studies reported on each of the following outcomes: weight 
changes, changes in nutrition status, survival, and length of hospital stay. Three studies reported 
adverse events.28, 29, 33  However, the studies were distributed across interventions that could not 
be aggregated. Studies showed mixed results for use of preoperative nutrition support. One 
medium-risk-of-bias study reported a benefit of preoperative oral nutrition support on reducing 
weight loss and surgical site infections;28 however, it showed no benefit on changes in nutrition 
status, chest infections or other complications, length of hospital stay, or survival. Another 
medium-risk-of-bias study showed no benefit of a preoperative oral supplement drink on 
complications.29 A third study of preoperative nutrition support reported a benefit on 
noninfectious complications and length of hospital stay.33  Finally, one low-risk-of-bias study 
reported that a preoperative carbohydrate drink reduced length of hospital stay.37 
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Chapter 6. Nutrition Interventions Prior to and 
Including the Initiation of Cancer Treatment 

Key Points 
• Studies of nutrition interventions prior to and continuing after the start of cancer 

treatment included use of nutrition support, dietary supplements, and evaluation of the 
route or timing of nutrition interventions, mostly among gastrointestinal cancer 
populations in the inpatient surgical setting. 

• Studies most commonly focused on evaluating changes in weight/body composition, 
adverse events, length of hospital stay, and survival, with fewer than five studies 
evaluating changes in nutrition status, readmissions, or emergency room visits. 

• Of studies assessed for risk of bias, 62 percent (n=5/8) of dietary supplement studies and 
50 percent (n=4/8) of nutrition support studies were high risk of bias (poor quality), with 
only one nutrition support study assessed as low risk of bias. 

• Among three medium-risk-of-bias studies in dietary supplements, studies reported mixed 
results on length of hospital stay, development of complications, and survival. 

• One low- and three medium-risk-of-bias study of nutrition support reported mixed 
results, with some studies reporting a benefit and some reporting no difference in 
reducing adverse events, length of hospital stay, and survival. One low-risk-of-bias study 
reported a benefit of a preoperative and postoperative carbohydrate drink on function. 

• Studies showed high heterogeneity across study populations, interventions, and 
outcomes, making meta-analysis infeasible. 

 
This chapter includes nutrition interventions initiated prior to and continued after cancer 

treatment began, encompassing both Key Questions (KQ) 1 and 2. This stands in contrast to 
interventions delivered only prior to the initiation of cancer treatment (Chapter 5) and 
interventions delivered only after cancer treatment began (Chapter 7). For each intervention type, 
we present results in two general sections: Eligible Studies and Description of Interventions for a 
brief discussion of what has been examined. We assessed risk of bias for intervention/cancer 
types with a higher volume of studies. This allowed us to identify the greatest amount of lower 
risk of bias evidence concentrated according to specific nutrition interventions by cancer type. 
The number of studies by intervention type and cancer type for which we assessed risk of bias 
are bolded in Table 6.1. For interventions with low- to medium-risk-of-bias studies, we note 
outcome directionality at the end of the chapter. Detailed information on all eligible studies can 
be found in Appendix D.  

We identified 32 unique studies across 34 publications that examined nutrition interventions 
prior to and after initiation of cancer treatment. Studies examined the use of dietary supplements 
(n=13), the route or timing of nutrition interventions (n=8), the use of nutrition support (n=10), 
and multicomponent interventions (n=1) (Table 6.1). No studies examined nutrition counseling 
or the use of special diets.  
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Table 6.1. Studies of nutrition interventions prior to and including initiation of cancer treatment, 
stratified by intervention type and cancer type  

Intervention Head & Neck  Gastrointestinal Multiple 
Cancers 

Other Cancer 
Types+ 

TOTAL* 

Nutrition Counseling 0 0 0 0 0 
Dietary Supplements 2 8* 2 1 13 
Special Diets 0 0 0 0 0 
Route or Timing of 
Nutrition Interventions 

4 4 0 0 8 

Nutrition Support 
Including Nutrition 
Supplements 

0 8* 0 2 10 

Multi-Component 
Interventions  

0 0 1 0 1 

Total     32 
*Bold indicates risk of bias was performed. Other cancer types include studies evaluating all remaining cancer types not included 
in previous categories (e.g., breast, prostate, lung cancer). 

Dietary Supplements  

Eligible Studies 
Table 6.2 summarizes the characteristics of the literature set. We identified 13 unique studies 

across 14 publications examining the use of dietary supplements prior to and continued after the 
initiation of cancer treatment. Most studies enrolled fewer than 100 individuals and primarily 
assessed the impact of the nutrition intervention on clinical laboratory outcomes such as 
components of a metabolic panel38, 39 and biomarkers;40-43 however, a number of studies also 
assessed clinical outcomes such as complications.42-47 Others examined multiple outcomes but 
did not clearly state the primary intent.48-51 The majority of studies were in gastrointestinal 
cancers. Dietary supplements were prescribed by a dietitian/nutritionist in only two studies, and 
the majority study populations were treated predominantly with surgery. Appendix D provides 
detailed evidence tables. 

Table 6.2. Basic characteristics of studies of nutrition interventions prior to and including 
initiating cancer treatment: dietary supplements 

Characteristics  Information  
Total Included Studies 13 Studies 
Study Sample Size 7 50-75 

1 76-100 
5  >100 

Cancer Type 2 Head & neck 
8 Gastrointestinal 
2 Multiple cancers 
1 Other cancer types+ 

Intervention Delivery Setting 5 Inpatient 
5 Outpatient 
1 Multiple settings 
2 Not reported 

Dominant Cancer Treatment Type of 
Participants 

9 Surgery alone 
2 Chemotherapy alone 
1 Radiation alone 
1 Multiple therapies 

Limited to Malnourished Patients 2 Yes 
11 No 

Used Screening Tools to Quantify 
Malnourishment 

9 Yes 
4 No 
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Characteristics  Information  
Malnourishment Screening Tool Used 1 Malnourishment Screening Tool 

1 Nutrition Risk Screening-2002 
7 Other tool/metric 
4 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

2 Dietitian/nutritionist 
3 Multiple providers 
2 Other 
6 Not reported 

Route of Administration 6 Oral  
1 Parenteral 
6 Enteral 

Geographic Region of Intervention 8 Europe 
4 Asia 
1 Other 

% of Participants with Stage IV Disease 3 <10% 
1  10-25% 
1   25-50% 
1  >50% 
7 Not reported 

% Female Participants 2 0-25% 
9 26-50% 
1  51-75% 
1 76-100% 

Mean Age of Participants 9 50-64 
2 ≥65 
2 Not reported 

Outcomes Evaluated* 6 Weight or body composition changes 
3 Changes in nutrition status 
11 Adverse events 
1 Readmissions or emergency room visits 
6 Survival 
5 Length of stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
One group of studies examined the use of a single supplement for immunonutrition 

(eicosapentaenoic - [EPA], omega-3 fatty acid or glutamine-enriched nutrition), but interventions 
varied by population and had a wide range of intervention durations around the time of cancer 
surgery. One study examined eicosapentaoenoic (EPA-enriched) nutrition in head and neck 
cancer versus standard nutrition delivered at least 7 days prior and up to 14 days postsurgery.39 A 
second study from two publications examined short- and long-term outcomes of treatment with 
omega-3 fatty acid-enriched oral nutrition supplements versus standard oral nutrition 
supplements for 7 days before and after colorectal cancer surgery.44, 45 Another study compared 
EPA-enriched enteral nutrition 5 days prior to surgery versus iso-caloric enteral nutrition through 
15 days postsurgery for esophageal cancer.51 The same group compared the same intervention, 
also versus iso-caloric enteral nutrition but for 30 days postoperatively.48 A single study 
compared amino acids 1 week prior to and for 5 weeks during chemotherapy for gastrointestinal 
cancer versus standard care.43 Finally, three studies examined glutamine for immunonutrition. 
One of these compared parenteral glutamine supplements with enteral nutrition versus enteral 
nutrition alone for 5 days pre- and postoperatively in colorectal cancer.50 The second compared 
parenteral glutamine solution versus an isonitrogenous control 2 days preoperatively to 5 days 
postoperatively for pancreatic cancer.49 The third, outside of the surgical setting, compared 
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glutamine versus placebo for 3 days prior to the initiation of radiation therapy through 
completion.47 

The second group of studies examined a combination of supplements for immunonutrition. 
One study compared immunonutrition-enhanced enteral nutrition with added L-arginine, omega-
3 fatty acids, and nucleotides versus standard enteral nutrition, both delivered 2 days 
preoperatively through 7 days postoperatively for gynecologic cancer.38 A second study 
compared immune-enhancing enteral nutrition (with added arginine, nucleotides, and fatty acids) 
delivered 5 days pre- and 7 days postsurgery versus an iso-caloric nutrition supplement for 
advanced head and neck cancer.46  

The remaining studies evaluated a variety of other supplement combinations. One compared 
nutrition counseling only versus nutrition counseling with oral whey protein supplementation for 
3 months in malnourished advanced cancer patients.40 Another, a four-arm study, compared 
omega-3 fatty acid and vitamin D in combination or alone versus a placebo in individuals 
eligible for chemotherapy for colorectal cancer for 8 weeks.41 Studies were not U.S.-based, and 
were primarily conducted in Europe and Asia. Overall, studies differed widely in type of dietary 
supplements administered, route of administration, and control populations. 

Route or Timing of Nutrition Interventions  

Eligible Studies 
Table 6.3 summarizes the characteristics of the literature set. We identified eight unique 

studies that examined the mode or timing of nutrition interventions initiated prior to and 
continued after cancer treatment. Many studies enrolled 100 or more individuals. The primary 
endpoints of these studies varied considerably, with some seeking to assess the impact of the 
nutrition intervention on clinical laboratory outcomes such as components of a metabolic panel52 
and nutrition indicators,53 as well as weight loss.54, 55 Others had primary endpoints that assessed 
reductions in postoperative infections56-59 or length of hospital stay.57, 59 Studies rarely indicated 
that the intervention was delivered by a dietitian/nutritionist (n=1), and almost all populations 
were treated with surgery alone. Appendix D provides detailed evidence tables. 

Table 6.3. Basic characteristics of studies for nutrition interventions prior to and including 
initiating cancer treatment: route or timing of nutrition interventions 

Characteristics  Information  
Total Included Studies 8 Studies 
Study Sample Size 2 76-100 

6  >100 
Cancer Type 4 Head & neck 

4 Gastrointestinal 
Intervention Delivery Setting 5 Inpatient 

2 Multiple settings 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

6 Surgery alone 
2 Multiple therapies 

Limited to Malnourished Patients 2 Yes 
6  No 

Used Screening Tools to Quantify 
Malnourishment 

4 Yes 
4 No 

Malnourishment Screening Tool Used 3 Other tool/metric 
1 Multiple tools/metrics 
4 Not assessed 
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Characteristics  Information  
Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 
1 Physician 
6 Not reported 

Route of Administration 1 Oral  
3 Enteral 
4 Multiple routes 

Geographic Region of Intervention 3 Europe 
3 Asia 
2 Other 

% of Participants with Stage IV Disease 2   25-50% 
6 Not reported 

% Female Participants 4 0-25% 
4 26-50% 

Mean Age of Participants 6 50-64 
1 ≥65 
1 Not reported 

Outcomes Evaluated* 3 Weight or body composition changes 
2 Changes in nutrition status 
6 Adverse events 
1 Readmissions or emergency room visits 
1 Survival 
5 Length of stay 

*Note: Studies may evaluate multiple outcomes 

Description of Interventions 
All studies examined the timing of administering  oral nutrition support. Four studies 

enrolled individuals with head and neck cancer. One study compared enteral nutrition initiated 
immediately after placement of a prophylactic gastrostomy tube and continued for the duration 
of treatment versus standard care, which included initiation of enteral nutrition when indicated 
(e.g., oral intake <60% of estimated energy requirements).54 A second study conducted a three-
armed trial in head and neck cancer and compared 1) perioperative whole oral immunonutrition 7 
days preoperatively through 7 to15 days postoperatively, 2) perioperative use of whole oral 
nutrition without immunonutrients, and 3) preoperative whole oral immunonutrition with a 
standard diet 4 days postoperatively.56 A third study compared enteral versus parenteral nutrition 
3 days prior to the start of chemotherapy through 7 days postcompletion of chemotherapy in 
individuals with esophageal cancer.55 Finally, a four-arm study examined combinations of whole 
immunonutrition 7 days pre- and postoperatively versus standard nutrition in individuals with 
esophageal cancer.58 

Six studies examined the timing of nutrition support in individuals with gastrointestinal 
cancer. One study compared preoperative enteral nutrition administered 1 week prior to gastric 
cancer surgery and continued 2 days postoperatively versus initiating enteral nutrition 2 days 
postoperatively.52 A second study conducted a three-arm trial in gastrointestinal cancer patients 
comparing the use of either 1) an oral nutrition support five days prior to surgery coupled with 
intravenous glucose postsurgery, 2) the same preoperative treatment coupled with continued use 
of same nutrition support postoperatively until oral food resumed, or 3) no preoperative 
treatment coupled with intravenous glucose postsurgery.57 Another study compared, in a three-
arm trial, preoperative and postoperative whole immunonutrition versus preoperative only, and 
no use, in individuals undergoing gastrointestinal surgery.59 Finally, one study conducted in 
patients with rectal cancer randomized individuals to enteral nutrition support 7 days 
preoperatively and a fiber-enriched nutrition support for 5 days postoperatively versus parenteral 
infusion of amino acids and glucose solutions, with similar energy consumption between 
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groups.53 These non-U.S. studies took place primarily in Europe and Asia. Overall, studies varied 
in the type of nutrition administered, populations studied, timing and route of administration, and 
comparisons. 

Nutrition Support Including Oral Nutrition Supplements  

Eligible Studies 
Table 6.4 summarizes the characteristics of the literature set. We identified eight unique 

studies examining nutrition support interventions initiated prior to and continued after the start of 
cancer treatment. Most studies enrolled more than 100 individuals. The primary focus of these 
studies varied considerably, including changes in postoperative complications,60 length of 
hospital stay,61, 62 hospital-free days,63 clinical laboratory markers of nutrition status,64 and 
decreased morbidity and mortality.62, 65-67 Most studies were in gastrointestinal patients (n=8). 
Studies rarely indicated that the intervention was delivered by a dietitian/nutritionist (n=2) and 
all populations were treated with surgery alone. Appendix D provides detailed evidence tables. 

Table 6.4. Basic characteristics of studies for nutrition interventions prior to and including 
initiating cancer treatment: nutrition support including oral nutrition supplements 

Characteristics  Information  
Total Included Studies 10 Studies 
Study Sample Size 1 50-75 

2 76-99 
7  >100 

Cancer Type 8 Gastrointestinal 
2 Other cancer types+ 

Intervention Delivery Setting 6 Inpatient 
2 Multiple settings 
2 Not reported 

Dominant Cancer Treatment Type of 
Participants 

9 Surgery alone 
1 Chemotherapy alone 

Limited to Malnourished Patients 4 Yes 
6  No 

Used Screening Tools to Quantify 
Malnourishment 

5 Yes 
5 No 

Malnourishment Screening Tool Used 2 Nutrition Risk Screening NRS-2002 
3 Other tools/metrics 
5 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

2 Dietitian/nutritionist 
8 Not reported 

Route of Administration 6 Oral  
1 Enteral 
2 Parenteral 
1 Not reported 

Geographic Region of Intervention 3 Europe 
6 Asia 
1 North America 

% of Participants with Stage IV Disease 3   <10% 
7 Not reported 

% Female Participants 3 0-25% 
6 26-50% 
1 51-75% 

Mean Age of Participants 5 50-64 
5 ≥65 
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Characteristics  Information  
Outcomes Evaluated* 5 Weight or body composition changes 

9 Adverse events 
2 Readmissions or emergency room visits 
5 Survival 
6 Length of stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
Eight studies examined nutrition support in gastrointestinal cancer. One study examined use 

of an oral nutrition supplement for 2 weeks before gastrectomy and for 4 weeks postoperatively 
versus unspecified standard care.60 Another study compared whole immunonutrition for 7 days 
preoperatively to 5 days postoperatively versus dietary advice alone in colorectal surgery 
patients.62 A third study compared oral immunonutrition with an EPA-enriched supplement for 7 
days prior to surgery through 21 days after surgery for gastric cancer versus a standard diet.68, 69 
Another three-arm trial among gastric cancer patients randomized individuals to 1) multi-oil fat 
emulsion 7 days preoperatively and intralipid nutrition 2 to 7 days postoperatively, 2) intralipid 
nutrition 7 days preoperatively and 2 to 7 days postoperatively, or 3) intralipid nutrition 2 to 7 
days postoperatively.64 A fourth study of individuals with liver cancer compared whole enteral 
nutrition 3 days preoperatively to 7 days postoperatively versus regular food intake with a 
targeted energy requirement.61 A single study compared either parenteral or enteral nutrition 
delivered 7 days prior to 7 days postoperatively versus standard oral diet preoperatively and 
parenteral nutrition postoperatively in gastric and colorectal cancer patients.65 One four-arm 
study compared a preoperative carbohydrate drink versus placebo and a polymeric formula 
supplement versus placebo postoperatively for colorectal cancer.70Finally, a single study 
compared total parenteral nutrition 10 days preoperatively to 9 days postoperatively in 
gastrointestinal cancer patients versus a standard preoperative oral diet with postoperative 
hypocaloric parenteral nutrition.67 

Two studies examined nutrition support outside of gastrointestinal cancer. One evaluated 
patients with resectable bladder cancer, comparing an omega-3 fatty acid-enriched oral nutrition 
supplement versus a multivitamin, with both administered 4 weeks prior through 4 weeks 
postsurgery.63 Another compared amino acid-enriched oral nutrition support 1 week prior to the 
start of chemoembolization for up to 1 year versus usual diet among individuals with 
hepatocellular carcinoma.66 Although all studies examined the use of nutrition support, studies 
varied in the type and duration of nutrition support, cancer type, and control groups.  

Multi-Component Interventions  

Eligible Studies 
Table 6.5 summarizes the characteristics of the literature set. Only one study examined the 

use of multi-component interventions initiated prior to and continued after the start of cancer 
treatment.71 Appendix D provides detailed evidence tables. 

Table 6.5. Basic characteristics of studies for nutrition interventions prior to and including 
initiating cancer treatment: multi-component interventions 

Characteristics  Information  
Total Included Studies 1 Study 
Study Sample Size 1  >100 
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Characteristics  Information  
Cancer Type 1 Multiple cancers 
Intervention Delivery Setting 1 Outpatient 
Dominant Cancer Treatment Type of 
Participants 

1 Chemotherapy alone 

Limited to Malnourished Patients 1 Yes 
Used Screening Tools to Quantify 
Malnourishment 

1 No 

Malnourishment Screening Tool Used 1 Not assessed 
Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 

Route of Administration 1 Oral  
Geographic Region of Intervention 1 Europe 
% of Participants with Stage IV Disease 1 Not reported 
% Female Participants 1 26-50% 
Mean Age of Participants 1 ≥65 
Outcomes Evaluated* 1 Weight or body composition changes 

1 Survival 
*Note: Studies may evaluate multiple outcomes 

Description of Interventions 
Only one study examined a multi-component intervention to improve nutrition. This large 

four-arm study enrolled individuals willing to undergo palliative chemotherapy for 
gastrointestinal cancer, lung cancer, or mesothelioma, and randomized participants to 1) no 
dietary advice, 2) dietary advice to increase food intake to a level needed to achieve weight gain, 
3) daily nutrition support supplements with daily multivitamins, and 4) dietary advice with 
nutrition support supplements, each for 6 weeks.71  

Risk of Bias and Outcome Assessment 
Appendix D provides risk of bias assessments and outcome details. 

Table 6.6. Risk of bias assessment for nutrition interventions prior to and including initiating 
cancer treatment 

Intervention Head & Neck  Gastrointestinal  Multiple Cancers Other Cancer 
Types+ 

Nutrition Counseling - - - - 
Dietary Supplements - 3 Medium 

5 High 
(N=8) 

- - 

Special Diets - - - - 
Route or Timing of Nutrition 
Interventions 

- - - - 

Nutrition Support Including Oral 
Nutrition Supplements 

- 1 Low 
3 Medium 

4 High 
(N=8) 

- - 

Multi-component Interventions - - - - 

- = risk of bias not performed; +Other cancer types include studies evaluating all remaining cancer types not included in 
previous categories (e.g., breast, prostate, lung cancer). 

Outcomes for Dietary Supplements 
Three medium-risk-of-bias studies were conducted in the surgical inpatient setting for 

gastrointestinal cancer patients.42, 44, 45, 49 Study sample sizes ranged from 60 to 195 patients. 
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Weight changes, adverse events, readmissions, survival, and length of hospital stay were 
reported by one to three studies for each outcome, but the studies were distributed across 
interventions that could not be aggregated. All interventions reported no difference in measured 
outcome except for mid-arm circumference in a study of glutamine supplementation.49  

Outcomes for Nutrition Support Including Oral Nutrition Supplements 
One low- and three medium-risk-of-bias studies examined surgical inpatients for 

gastrointestinal cancer.62, 64, 67, 70 Study sample sizes ranged from 120 to 317. Length of hospital 
stay, adverse events, and survival were reported in one to three of the studies, but these studies 
were distributed across interventions that could not be aggregated. Reported results were mixed, 
with some studies reporting a benefit, and some reporting no difference in improving 
development of adverse events, length of hospital stay, and survival. One low-risk-of-bias study 
reported improved function with a preoperative and postoperative carbohydrate drink.70 
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Chapter 7. Nutrition Interventions after Cancer 
Treatment Began 

Key Points 
• Studies of nutrition interventions after cancer treatment began examined use of nutrition 

counseling, dietary supplements, special diets, route or timing of nutrition interventions, 
nutrition support, and multi-component interventions.  

• Studies were predominately conducted among gastrointestinal and head and neck cancer 
populations, both in inpatient surgical and outpatient settings. 

• Of studies assessed for risk of bias, 35 percent (n=9/26) of dietary supplement studies, 55 
percent (n=12/22) of nutrition support studies, and 54 percent of studies evaluating the 
route or timing of nutrition interventions were high risk of bias (poor quality), with only 
11 percent (n=8/72) assessed as low risk of bias. 

• Among four low- and 11 medium-risk-of-bias studies in dietary supplements, results 
were mixed, with most studies reporting no benefit of added dietary supplements on 
weight, adverse events, length of hospital stay, or survival. Two low-risk-of-bias studies 
reported fewer adverse events and decreased length of hospital stay with soybean and fish 
oil. One medium-risk-of-bias study of glutamine reported improved body weight, 
reduction in adverse events, and improved treatment tolerance, while another medium-
risk-of-bias study reported fewer adverse events BCAA-enriched TPN. Three studies 
reported reduced length of hospital stay across diverse supplements. 

• Among one low- and 10 medium-risk-of-bias studies that examined modality and timing 
of nutrition interventions, results were mixed. The majority reported no difference for 
weight, adverse events, readmissions, or death, but half reported reduced length of 
hospital stay. One low-risk-of-bias study reported that postoperative enteral nutrition 
reduced adverse events. 

• Among one low- and nine medium-risk-of-bias studies that examined nutrition support 
(including oral nutrition), results were mixed for weight, nutrition status, and adverse 
events. Two low- and two medium-risk-of-bias studies reported improved weight or body 
composition with postoperative nutrition support. Four of nine studies reported 
improvements in adverse events, and three reported improvements in length of hospital 
stay across diverse enteral and oral nutrition support interventions. 

• Studies showed high heterogeneity across study populations, interventions, and 
outcomes, making meta-analysis infeasible. 

 
This chapter includes studies that addressed Key Question (KQ) 2. Such studies examined 

nutrition interventions delivered simultaneously (at least in part) with cancer therapy (e.g., 
systemic therapy, radiation, surgery), regardless of treatment intent (e.g., curative vs. palliative). 
In contrast, some interventions were delivered prior to the initiation of cancer treatment and 
continued after cancer treatment began (addressing KQs 1 and 2), and we present these 
separately in Chapter 6. For each intervention type, in order to briefly discuss what has been 
examined, we present results in two general sections: Eligible Studies and Description of 
Interventions. We assessed risk of bias for intervention/cancer types with a higher volume of 
studies. This allowed us to identify the greatest amount of lower risk of bias evidence 
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concentrated according to specific nutrition interventions by cancer type. The number of studies 
by intervention type and cancer type for which we assessed risk of bias are bolded in Table 7.1. 
For interventions with low- to medium-risk-of-bias studies, we note the reported outcome 
directionality at the end of the chapter. Detailed information on all eligible studies can be found 
in Appendix E.  

For KQ2, we identified 133 studies across 141 publications that examined nutrition 
interventions after cancer treatment began. Studies examined nutrition counseling (n=14), dietary 
supplements (n=33), special diets (n=8), route or timing of nutrition interventions (n=31), 
nutrition support including oral nutrition supplements (n=38), and multi-component 
interventions (n=9). Table 7.1 summarizes the characteristics of the KQ2 literature set.  

Table 7.1 Studies examining use of nutrition interventions after treatment began, stratified by 
intervention type and cancer type  

Intervention Head & Neck  Gastrointestinal Multiple 
Cancers 

Other Cancer 
Type+ 

TOTAL* 

Nutrition Counseling 3 4 5 2 14 
Dietary Supplements 11* 15* 3 4 33 
Special Diets 0 1 2 5 8 
Route or Timing of 
Nutrition Interventions 

4 24* 1 2 31 

Nutrition Support 
Including Oral 
Nutrition Supplements 

6 22* 4 6 38 

Multi-Component 
Interventions) 

2 2 2 3 9 

Total     133 
*Bold indicates risk of bias was performed. +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Nutrition Counseling  

Eligible Studies 
Table 7.2 summarizes the characteristics of the literature set. We identified 14 unique studies 

that examined nutrition counseling during cancer treatment. Four studies enrolled individuals 
with gastrointestinal cancer, three enrolled those with head and neck cancers, five enrolled 
people from multiple cancer types, and two addressed other cancer types. Over half of studies 
enrolled more than 100 participants. Ten studies reported that the intervention was administered 
by a dietitian/nutritionist, while three used multiple or other types of providers. While studies 
varied in their primary intent, almost all assessed the impact of the intervention on weight or 
body composition, and more than half assessed changes in nutrition status. Appendix E provides 
detailed evidence tables. 

Table 7.2. Basic characteristics of studies for nutrition interventions after treatment began: 
nutrition counseling  

Characteristics  Information  
Total Included Studies 14 Studies 
Study Sample Size 3 50-75 

3 76-100 
8 100+ 
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Characteristics  Information  
Cancer Type 4 Gastrointestinal 

3 Head and neck 
5 Multiple  
2 Other cancer types+ 

Intervention Delivery Setting 1 Inpatient 
11 Outpatient 
2 Not reported 

Dominant Cancer Treatment Type of 
Participants 

3 Chemotherapy alone 
5 Radiation alone 
5 Multiple therapies 
1 Not reported  

Limited to Malnourished Patients 3 Yes 
11 No 

Used Screening Tools to Quantify 
Malnourishment 

11 Yes 
3 No 

Provider Prescribing or Delivering the 
Intervention 

10 Dietitian/nutritionist 
2 Multiple 
1 Other 
1 Not reported  

Route of Administration 10 Oral  
4 Other  

Geographic Region of Intervention 8 Europe 
4 Asia 
2 Other 

% of Participants with Stage IV Disease 3 0-25% 
1 26-50% 
2 51-75% 
1 76-100% 
7 Not reported 

% Female Participants 5 0-25% 
8 26-50% 
1 Not reported  

Mean Age of Participants 6 50-64 
7 ≥65 
1 Not reported 

Outcomes Evaluated* 12 Weight or body composition changes 
8 Changes in nutrition status 
5 Adverse events 
2 Readmission or emergency room visits  
6 Survival 
1 Length of stay  

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
Four studies evaluated standardized intensive nutrition counseling. One compared intensive 

nutrition counseling versus on-demand counseling in head and neck cancer patients undergoing 
chemoradiotherapy, with the groups differing in the number of nutrition consultations during 
treatment.72 One study compared intensive nutrition counseling following the standard nutrition 
protocol of the Academy of Nutrition and Dietetics (AND) versus patients who received one 
routine educational session across multiple cancer types during and after radiotherapy.73 One 
study also compared intensive nutrition counseling following a predetermined standard nutrition 
protocol (medical nutrition therapy protocol of the Academy of Nutrition and Dietetics) versus 
usual care in patients with various cancers of the gastrointestinal tract and head and neck who 
were undergoing radiotherapy.74 Finally, one study examined individual sessions with a dietitian 
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(aimed at increasing soluble fiber and decreasing lactose in the diet) through 8 weeks of radiation 
therapy, versus standard care, in individuals with prostate cancer.75 

A second group of studies evaluated individualized nutrition counseling. One included 
patients with head and neck cancer undergoing chemoradiotherapy.76 A second included patients 
with colorectal cancer undergoing radiotherapy,77 and the third included colorectal cancer 
patients undergoing chemotherapy.78  

A third group of studies examined face-to-face interviewing. One multicenter trial compared 
counseling based on face-to-face interviewing and dietary advice cards in patients across 
multiple cancer types undergoing chemotherapy versus usual care.79 A second study also 
compared dietary advice consisting of face-to-face interviews conducted during chemotherapy in 
patients across multiple cancer types.80 

The remaining studies were more diverse. One compared a standardized dietary advice 
approach for foods to avoid and consume in patients with prostate cancer undergoing 
radiotherapy.81 Another study included patients across multiple cancer types who were given 
nutrition consulting and meal planning during the first week postdischarge.82 A whole-course 
nutrition management model was used in one study for patients with gastrointestinal cancer 
undergoing chemoradiotherapy versus a general nutrition method.83 One study compared 
medical nutrition therapy involving individualized dietary planning, nutrition education, and 
pharmacotherapy versus general nutrition advice in patients with gastrointestinal cancer 
undergoing chemoradiation.84 A final study evaluated the Eating as Treatment (EAT) program, 
which is based on motivational interviewing and cognitive behavioral therapy. Participants in 
this study were undergoing radiation for head and neck cancer.85 Most of these non-U.S. studies 
were conducted in Europe and Asia.  

Dietary Supplements 

Eligible Studies 
Table 7.3 summarizes the characteristics of the literature set. We identified 33 unique studies 

that examined dietary supplements administered after the start of cancer treatment. Most studies 
enrolled between 50 and 75 participants. Studies varied in their intent, but many focused on 
improving biomarkers of nutrition status86-93 or immune function94-96 rather than clinical 
outcomes. Some studies, however, did focus on clinical endpoints such as changes in side 
effects, adverse events, length of hospital stay, and survival.97-100 Appendix E provides detailed 
evidence tables. 

Table 7.3 Basic characteristics of studies for nutrition interventions after treatment began: dietary 
supplements 

Characteristics  Information  
Total Included Studies 33 Studies 
Study Sample Size 17 50-75 

7 76-100 
9 ≥100 

Cancer Type 11 Head and neck 
15 Gastrointestinal 
3 Multiple cancers 
4 Other cancer types+ 

Intervention Delivery Setting 17 Inpatient 
10 Outpatient 
6 Not reported 
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Characteristics  Information  
Dominant Cancer Treatment Type of 
Participants 

20 Surgery alone 
4 Chemotherapy alone 
1 Radiation alone 
7 Multiple therapies 
1 Not reported 

Limited to Malnourished Patients 5 Yes 
27 No 

Used Screening Tools to Quantify 
Malnourishment 

11 Yes 
22 No 

Malnourishment Screening Tool Used 3 Nutrition Risk Screening NRS-2002 
1 Multiple tools/metrics 
7 Other tool/metric 
22 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 
2 Nurse 
3 Physician 
1 Other provider 
4 Multiple providers 
22 Not reported 

Route of Administration 10 Oral  
14 Enteral 
9 Parenteral 
1 Not reported 

Geographic Region of Intervention 15 Europe 
17 Asia 
1 Other 

% of Participants with Stage IV Disease 5 ≤10% 
4 11-25% 
1 26-50% 
7 51-75% 
3 76-100% 
13 Not reported 

% Female Participants 15 0-25% 
13 26-50% 
1 51-75% 
3 76-100% 
1 Not reported 

Mean Age of Participants 22 50-64 
7 ≥65 
4 Not reported 

Outcomes Evaluated* 16 Weight or body composition changes 
7 Changes in nutrition status 
28 Adverse events 
2 Readmissions or emergency room visits 
9 Survival 
16 Length of stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
Overall, studies fell into two categories: single and multi-component supplements. 

Single Supplements 
Several studies examined the effects of a single supplement for immunonutrition 

(eicosapentaoenoic acid (EPA), omega-3 fatty acids, or glutamine or arginine-enriched 
nutrition), but interventions varied by population and ranged widely for intervention durations 
around the time of cancer surgery. In the surgically treated populations, six studies examined 
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arginine-enhanced oral or enteral nutrition support, but these studies varied in the cancers 
studied, length of follow up, and comparators (e.g., standard nutrition support, different 
concentrations of the dietary supplement). Two studies compared an arginine-enhanced nutrition 
support supplement compared versus a standard formula after head and neck cancer surgery 
approximately 4 days postoperatively,89, 101 while another two studies examined higher doses88 or 
longer durations.90 Another two studies compared higher versus lower ratios of arginine-
enhanced enteral feeding, but varied in duration (e.g., 10 versus 15 days postsurgery) and in 
supplement concentration.87, 102  

A second group of studies examined omega-3 fatty acids, fish oil, or amino acids in 
surgically treated patients. One study compared intravenous soybean oil plus fish oil emulsion 
versus soybean oil alone for 7 days postsurgery for gastrointestinal cancer.95 Two studies 
compared omega-3-fatty-acid-enriched total parenteral nutrition (TPN) 5 days103 and 7 days104 
postsurgery in different cancers, while a third compared omega-3-fatty-acid-enhanced oral 
nutrition support versus arginine-enhanced formula for 12 weeks postsurgery in head and neck 
cancer.102 Two additional studies compared amino or fatty acid-enriched TPN versus standard 
TPN for approximately 1 week after gastrointestinal cancer surgery, but with distinct primary 
outcomes.92, 105 Another compared olive oil based lipid emulsion versus medium/long chain 
triglycerides for 7 days postsurgery among individuals with esophageal cancer.94 

In surgical patients, a final set of studies examined the use of glutamine. One study compared 
glutamine-enhanced total parenteral nutrition versus standard TPN for 7 days postsurgery for 
gastrointestinal cancer,91 while the other three-arm trial examined glutamine and omega-3 fatty 
acids for 1 week in surgically treated gastric cancer patients versus standard TPN.100 

In individuals undergoing chemotherapy or radiation, five studies examined omega-3 fatty 
acids, fish oil, or amino acids in different forms. One study compared an amino acid-enriched 
snack versus no snack for 2 weeks during chemoembolization for hepatocellular carcinoma,93 
while another examined the use of orally administered amino acid jelly, Inner Power®, for 21 
days among breast cancer patients undergoing chemotherapy.98 Three additional studies 
examined omega-3 fatty acid supplements in varying doses, but the interventions ranged from 12 
days106 to 12 weeks86 in head and neck cancer, and 8 weeks in colorectal cancer.107 

Three studies examined glutamine among individuals undergoing chemotherapy or radiation. 
One compared glutamine injection plus TPN versus TPN alone for individuals with advanced 
gastric cancer undergoing chemotherapy,96 while another examined glutamine for 7 weeks in 
head and neck cancer.97 The remaining study compared glutamine-enhanced TPN versus 
standard TPN for 6 days after allogeneic stem cell transplantation in individuals with leukemia.99  

Of the two remaining studies, one five-arm study evaluated the combinations of EPA, l-
cartinine, thalidomide, and medroxyprogesterone acetate/megestrol acetate (MA) for up to 4 
months in individuals with cancer cachexia across different tumor types;108 and the other 
compared twice daily Echium oil versus placebo for 7 weeks during chemoradiation for head and 
neck cancer.109  

Multi-Component Supplements 
Five studies examined multiple supplements postoperatively to improve nutrition and clinical 

outcomes. One compared EPA and gamma-linolenic acid (GLA) enriched enteral nutrition, 
Oxepa®, versus standard enteral nutrition for up to 21 days postsurgery among individuals with 
esophageal cancer.110 Another evaluated medium chain triglycerides and protein-enriched enteral 
nutrition, Nutrison ® MCT, versus standard enteral nutrition for 5 days after surgery for 
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gastrointestinal cancer.111 A third compared an arginine, omega-3 fatty acids, and ribonucleic 
acid (RNA) enriched whole enteral nutrition versus standard whole enteral nutrition for up to 7 
days postoperatively in individuals undergoing surgery for gastric cancer.112 Similarly, a single 
study compared an arginine, glutamine, and cysteine-enhanced whole enteral nutrition, Stresson-
Nutricia®, versus standard whole enteral nutrition for 10 to 15 days postoperatively in 
gastrointestinal cancer patients.113 Finally, one study examined immunonutrition, Cubitan® 
Nutricia, twice daily for 5 days versus standard nutrition for 5 days after pancreatic cancer 
surgery.114  

Three studies examined the use of multiple supplements during chemotherapy or radiation 
therapy. One study compared arginine, glutamine, and fish oil supplementation twice a day 
during radiation therapy for head and neck, esophageal, and cervical cancer versus a regular diet 
for approximately 6 weeks.115 A second study evaluated EPA and docosahexaenoic acid (DHA) 
enhanced nutrition support versus standard nutrition support via a percutaneous endoscopic 
gastrostomy (PEG) tube among head and neck cancer patients receiving chemoradiation for a 
maximum of 14 weeks.116 A third study compared omega-3 fatty acid, glutamine, probiotic, and 
vitamin-enriched oral nutrition support versus standard oral nutrition support for 3 months in 
cachexic head and neck cancer patients undergoing chemoradiation.117  

Studies in dietary supplements were predominately conducted within Europe and Asia. 
Overall, studies varied in the type of supplements administered, route of administration, and 
comparison group during the delivery of cancer treatment.   

Special Diets 

Eligible Studies 
Table 7.4 summarizes the characteristics of the literature set. We identified eight unique 

studies across nine publications that examined special diets after the initiation of cancer 
treatment. Most studies had sample sizes greater than 100. The primary focus of the studies 
varied significantly and included changes in symptoms,118 quality of life,119 adverse events,120, 121 
treatment toxicity,122 survival,123 and multiple primary outcomes.124, 125 Most studies were in 
cancers other than gastrointestinal. Appendix E provides detailed evidence tables. 

Table 7.4. Basic characteristics of studies for nutrition interventions after treatment began: 
special diets 

Characteristics  Information  
Total Included Studies 8 Studies 
Study Sample Size 1 50-75 

2 76-100 
5 ≥100 

Cancer Type 1 Gastrointestinal 
2 Multiple cancers 
5 Other cancer types+ 

Intervention Delivery Setting 2 Inpatient 
5 Outpatient 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

1 Surgery alone 
4 Chemotherapy alone 
2 Radiation alone 
1 Multiple therapies 

Limited to Malnourished Patients 8 No 
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Characteristics  Information  
Used Screening Tools to Quantify 
Malnourishment 

1 Yes 
7 No 

Malnourishment Screening Tool Used 1 Not reported 
7 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

2 Dietitian/nutritionist 
1 Physician 
5 Not reported 

Route of Administration 7 Oral  
1 Other 

Geographic Region of Intervention 3 North America 
3 Europe 
1 Asia 
1 Other 

% of Participants with Stage IV Disease 1  26-50% 
1 76-100% 
6 Not reported 

% Female Participants 1 26-50% 
2 51-75% 
3 76-100% 
2 Not reported 

Mean Age of Participants 3 50-64 
2 ≥65 
3 Not reported 

Outcomes Evaluated 5 Weight or body composition changes 
4 Adverse events 
2 Survival 
1 Length of stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
Two studies evaluated the use of specific drinks. One compared the use of a glass of wine 

before eating along with additional oral nutrition support, such as Boost® or Ensure®, for 3 to 4 
weeks during treatment for advanced cancer versus oral nutrition support supplementation 
alone.126 Another compared grape juice versus placebo prior to meals for one week following 
each of four cycles of chemotherapy.118  

Another three studies examined fasting or calorie restriction. One study compared a 
ketogenic diet for 3 months versus standard diet in women with metastatic breast cancer 
undergoing chemotherapy,124, 125 while the second compared a fasting mimicking diet versus 
regular diet at the initiation of chemotherapy for breast cancer.119 The third study compared a 
calorie-restricted ketogenic diet and fasting versus a calorie-unrestricted diet for recurrent 
gliomas during radiation therapy.123 

The remaining studies examined modified diets by consistency or contents. One study 
examined early initiation of a solid versus liquid diet after surgery for gastrointestinal cancer.120 
A second study compared a diet containing no raw fruits or vegetables (cooked diet) versus a diet 
containing fresh fruits and vegetables for individuals undergoing induction therapy for acute 
myeloid leukemia.121 Finally, one study compared diets that were either low-fat, modified-fat, or 
normal fat diet in individuals undergoing radiation therapy for pelvic malignancies.122 Studies 
were predominately conducted in North America and Europe. Overall, studies evaluating special 
diets varied in approach, populations, cancer treatments, and comparison groups.  
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Route or Timing of Nutrition Interventions 

Eligible Studies 
Table 7.5 summarizes the characteristics of the literature set. We identified 31 unique studies 

that examined the route or timing of nutrition interventions delivered, at least in part, during 
cancer treatment. Samples sizes were large, with most studies enrolling over 100 individuals. 
Most studies examined adverse events59, 105, 127-144 and length of hospital stay.59, 128, 131, 133-143, 145, 

146 Twenty-four studies enrolled individuals with gastrointestinal cancers and four enrolled those 
with head and neck cancers. In seven studies, the intervention was delivered by a physician, one 
by a dietitian/nutritionist, and three by multiple providers. The primary cancer treatment was 
surgery alone. Appendix E provides detailed evidence tables. 

Table 7.5. Basic characteristics of studies for nutrition interventions after treatment began: route 
or timing of nutrition interventions 

Characteristics  Information  
Total Included Studies 31 Studies 
Study Sample Size 4 50-75 

5 76-100 
22 100+ 

Cancer Type 24 Gastrointestinal 
4 Head and neck 
1 Multiple cancers 
2 Other cancer types+ 

Intervention Delivery Setting 27 Inpatient 
4 Not reported 

Dominant Cancer Treatment Type of 
Participants 

26 Surgery alone 
1 Chemotherapy alone 
4 Multiple therapies 

Limited to Malnourished Patients 3 Yes 
23 No 

Used Screening Tools to Quantify 
Malnourishment 

12 Yes 
19 No 

Malnourishment Screening Tool Used 3 Nutrition Risk Screening NRS-2002 
1 Malnutrition Universal Screening Tool (MUST) 
6 Other tool/metric 
2 Multiple tools 
19 Not assessed /not reported 

Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 
7 Physician 
3 Multiple 
20 Not reported 

Route of Administration 12 Oral  
2 Parenteral 
13 Enteral 
4 Other 

Geographic Region of Intervention 20 Asia 
9 Europe 
1 North America 
1 Other 

% of Participants with Stage IV Disease 8 <10% 
1 10-24% 
2 25-49% 
2 50-74% 
1 75-100% 
17 Not reported 
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Characteristics  Information  
% Female Participants 6 0-24% 

20 25-49% 
1 50-74% 
2 100% 
2 Not reported 

Mean Age of Participants 2 40-49 
20 50-64 
8 65+ 
1 Not reported 

Outcomes Evaluated* 9 Weight or body composition changes 
10 Changes in nutrition status 
27 Adverse events 
3 Readmission or emergency room visits 
6 Survival 
22 Length of stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
Sixteen studies compared enteral nutrition versus parenteral nutrition. Of those, 14 compared 

enteral nutrition versus parenteral nutrition in postoperative individuals; most of the 14 enrolled 
individuals with gastrointestinal cancer,59, 131-133, 137-140, 142, 145, 147-149 with only one study 
investigating those with laryngeal and pharyngeal cancer.134 A portion of these studies evaluated 
more specific populations, including gastric cancer patients with diabetes mellitus,138 patients 
with gastrointestinal cancer who were malnourished,140 and cholangiocarcinoma patients with 
malignant obstructive jaundice.133 Another study compared early enteral nutrition versus early 
parenteral nutrition in rectal carcinoma patients who had undergone after major rectal surgery 
and were recovering from neoadjuvant chemoradiation.128 The final study, which compared 
enteral versus parenteral nutrition methods, enrolled esophageal cancer patients undergoing 
neoadjuvant chemotherapy.130  

Six studies compared oral feeding versus enteral or parenteral methods. Five of these 
compared early oral feeding versus enteral nutrition. Two of these studies evaluated esophageal 
cancer patients after minimally invasive esophagectomy and the use of early oral feeding versus 
a jejunostomy tube127and a nasoenteral feeding tube.135 Two studies compared early oral feeding 
versus a nasogastric tube; one enrolled postoperative gastric cancer patients129 and the other 
enrolled patients who underwent elective colorectal resection.150 Another study that investigated 
early oral feeding and enteral nutrition was conducted in patients who underwent total 
laryngectomy and were randomized to receive early oral nutrition or a tracheosophageal 
puncture.143 Finally, one study compared total parenteral nutrition versus an oral diet in breast 
cancer patients undergoing high-dose chemotherapy and hematopoietic cell transplantation.141 

Three studies evaluated the effects of different enteral or parenteral methods. One compared 
a percutaneous endoscopic gastrostomy tube versus a nasogastric tube in head and neck cancer 
patients undergoing curative treatment including radical surgery with adjuvant radiotherapy, 
chemoradiotherapy, or concurrent chemo- and radiation therapy.144 Another examined the use of 
jejunostomy feeding or nasogastric feeding in patients after a minimally invasive McKeown 
esophagectomy.136 A third compared a peripherally inserted central catheter versus a central 
venous catheter in gastric cancer patients after a radical gastrectomy.146  

Finally, five studies examined the timing of oral feeding after cancer surgery. One compared 
early (postoperative day 1) versus delayed (postoperative day 4) oral feeding after 
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gastrectomy,151 while two others examined early versus delayed feeding but used resolution of 
ileus to initiate delayed feeding in gastrointestinal152 and gynecologic cancers.153 Another study 
compared early feeding on postoperative day 0 compared versus standard delayed feeding until 
first stool.154 The last study compared early (postoperative day 1) versus delayed (postoperative 
day 7) in colorectal cancer surgery.155 Studies were predominately conducted in Asia and 
Europe. Overall, studies varied in terms of duration of intervention, cancer therapy received, 
comparisons, and primary outcomes. 

Nutrition Support Including Oral Nutrition Supplements 

Eligible Studies 
Table 7.6 summarizes the characteristics of the literature set. We identified 38 unique studies 

across 43 publications that examined nutrition support interventions during cancer treatment. 
Studies varied in sample size, with just over half enrolling more than 100 participants. The 
primary focus of these studies varied considerably; including changes in postoperative 
complications,156-163 biomarkers of nutrition status,164-167 body/mass weight changes,168, 169 
quality of life,170, 171 and length of hospital stay,163, 172 among others. Most studies enrolled 
gastrointestinal patients. Only in some studies was the intervention delivered by a 
dietitian/nutritionist (n=7), and across studies cancer treatment varied substantially. Appendix E 
provides detailed evidence tables. 

Table 7.6. Basic characteristics of studies for nutrition interventions after treatment began: 
nutrition support including oral nutrition supplements 

Characteristics  Information  
Total Included Studies 38 Studies 
Study Sample Size 8 50-75 

10 76-99 
20  >100 

Cancer Type 6 Head and neck  
22 Gastrointestinal 
4 Multiple cancers 
6 Other cancer types+ 

Intervention Delivery Setting 18 Inpatient 
12 Outpatient 
1 Multiple settings 
3 Other 
4 Not reported 

Dominant Cancer Treatment Type of 
Participants 

17 Surgery alone 
5 Chemotherapy alone 
4 Radiation alone 
12 Multiple therapies 

Limited to Malnourished Patients 8 Yes 
30 No 

Used Screening Tools to Quantify 
Malnourishment 

19 Yes 
20 No 

Malnourishment Screening Tool Used 7 Nutrition Risk Screening NRS-2002 
2 Multiple Tools 
9 Other tools/metrics 

Provider Prescribing or Delivering the 
Intervention 

7 Dietitian/nutritionist 
4 Physician 
7 Multiple providers 
25 Not reported 



 

47 
 
 

Characteristics  Information  
Route of Administration 22 Oral  

10 Enteral 
4 Parenteral 
2 Other 

Geographic Region of Intervention 13 Europe 
20 Asia 
1 North America 
4 Other 

% of Participants with Stage IV Disease 17 <10% 
4 11-50% 
4 51-75% 
1 76-100% 
12 Not reported 

% Female Participants 8 0-25% 
21 26-50% 
6 51-75% 
1 76-100% 
1 Not reported 

Mean Age of Participants 19 50-64 
9 ≥65 
10 Not reported 

Outcomes Evaluated* 21 Weight or body composition changes 
12 Changes in nutrition status 
26 Adverse events 
4 Readmissions or emergency room visits 
9 Survival 
11 Length of hospital stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Description of Interventions 
Nutrition support was delivered in three general intervention types: oral or enteral nutrition 

after surgery, oral or enteral nutrition during chemotherapy and/or radiation, and total parenteral 
nutrition across cancer treatments. 

Oral or Enteral Nutrition after Surgery 
Eighteen studies examined oral or enteral nutrition support after cancer surgery, and they 

varied in the route and contents of nutrition support delivered as well as the timing of the 
comparisons. Four studies examined immunonutrition after surgery. One compared two different 
oral nutrition supplements, enhanced with EPA and DHA, MEIN® versus a low osmotic load 
oligomeric formula, HINE E-GEL®, for 6 days after surgery for esophageal cancer.156 One 
compared immunonutrition, Reconvan, enhanced with glutamine, arginine, and omega-3 fatty 
acids versus standard enteral nutrition for up to 7 days postsurgery for gastrointestinal cancer,158-

160 while another examined a similar formula for 6 days postoperatively.157 The fourth study 
compared immunonutrition, Stresson®, versus standard nutrition support or TPN for 7 days 
postoperatively across multiple cancers.161, 162 Among the remaining studies, the nutrition 
support varied in contents and quantity, including nutrition support supplements such as 
Elental®,173, 174 Jevity®,163 Racol®,175 Nutren®,176, 177 and Nutrison Fibre®.166 Additionally, 
studies examined standard nutrition support for widely ranging durations, from 3 days,163 to 2,164, 

171, 173, 174 3,175, 177-179 and 6180 months postsurgery; one assessed administration until oral diet 
commenced.181 Comparison populations varied substantially as well; some studies compared 
interventions with standard of care, which was often described as dietary advice,176, 177 while 
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others compared to TPN alone.165 While most interventions were delivered to head and neck and 
gastrointestinal cancers patients, two enrolled patients with urologic182 and gynecologic183 
cancers. Finally, one distinct study evaluated use of iEAT®, food disintegrated on the tongue, 
versus standard care after surgery for gastrointestinal cancer.172 

Oral or Enteral Nutrition during Chemotherapy and/or Radiation 
Sixteen studies examined oral or enteral nutrition support after chemotherapy or radiation, 

and they varied in the route and contents of nutrition support delivered as well as the timing of 
comparisons. Three studies examined eicosapentaenoic acid (EPA) enriched oral nutrition 
support, but varied by type of cancer, including pancreatic,184 lung,167 and multiple types of 
advanced cancer;185 these studies also varied substantially in duration from 5 weeks184 to 3 
months.167, 185 Another three studies examined hyper-protein-enhanced nutrition support,168, 186 
Immax®, and omega-3 fatty acid-enriched oral nutrition support187 for diverse populations and 
durations. 

The remaining studies evaluated standard nutrition support. Four examined use for the 
duration of radiation in head and neck,188, 189 colorectal,190 and lower gynecological and 
gastrointestinal cancers.191 Another four examined oral nutrition support during chemotherapy 
for leukemia,192 esophageal,193 pancreatic,194 and head and neck cancer,195 and these varied in 
duration due to the standard of care for chemotherapy regimens across cancer types. Finally, two 
studies examined nutrition support during combined chemoradiation. One study compared oral 
nutrition support, Niufutai®, for the duration of chemoradiation versus regular diet in individuals 
with advanced head and neck cancer.196 The other examined use of oral nutrition support versus 
dietary advice in individuals undergoing chemoradiation.197 

Total Parenteral Nutrition 
Four studies examined TPN across cancer and treatment types. One compared oral feeding 

supplemented by TPN versus oral feeding alone in individuals with advanced cancer cachexia 
who were undergoing or had recently completed cancer treatment.198 A second compared TPN, 
Olimel®, for 4 to 8 days postsurgery versus isotonic fluids in individuals with gastric cancer.199A 
third compared TPN, Nutriflex®, versus standard diet for 5 days postoperatively in individuals 
undergoing bladder cancer surgery.170 A final study compared TPN plus enteral nutrition 
support, Nutrison®, for approximately 7 days postsurgery for esophageal cancer versus enteral 
nutrition support alone.169 

Multi-Component Interventions 

Eligible Studies 
Table 7.7 summarizes the characteristics of the literature set. Nine studies across 10 

publications examined multi-component interventions initiated after cancer treatment began. The 
primary focus was to assess laboratory markers of immune and nutrition status,200-203 weight 
changes,204-206 and symptoms.207 Most studies enrolled over 100 participants, and interventions 
were most often delivered or prescribed by a dietitian or nutritionist. Most studies were 
conducted outside of the United States. Appendix E provides detailed evidence tables. 
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Table 7.7 Basic characteristics of studies for nutrition interventions after treatment began: multi-
component interventions 

Characteristics  Information  
Total Included Studies 9 Studies 
Study Sample Size 2 50-74 

2 95-99 
5  >100 

Cancer Type 2 Head and neck 
2 Gastrointestinal 
2 Multiple cancers 
3 Other cancer types+ 

Intervention Delivery Setting 5 Outpatient 
4 Multiple settings 

Dominant Cancer Treatment Type of 
Participants 

1 Surgery Alone 
4 Chemotherapy alone 
3 Multiple therapies 
1 Not reported 

Limited to Malnourished Patients 3 Yes 
6 No 

Used Screening Tools to Quantify 
Malnourishment 

4 Yes 
5 No 

Malnourishment Screening Tool Used 3 Nutrition Risk Screening NRS-2002 
1 Other tool 
5 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

5 Dietitian/nutritionist 
1 Nurse 
2 Multiple 
1 Not reported 

Route of Administration 4 Oral  
3 Other 
1 Enteral 
1 Not reported 

Geographic Region of Intervention 3 Asia 
4 Europe 
1 North America 
1 Other 

% of Participants with Stage IV Disease 2 <10% 
1 11-50% 
1 51-75% 
5  Not reported 

% Female Participants 1 0-25% 
5 26-50% 
1 51-75% 
2 76-100% 

Mean Age of Participants 7≤65 
1≥65 
1 Not reported 

Outcomes Evaluated* 7 Weight or body composition changes 
3 Changes in nutrition status 
2 Adverse outcomes 
1 Readmissions 
3 Survival 
2 Length of hospital stay 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung). 

Description of Interventions 
Multi-component interventions varied in the interventions administered, cancer type, 

comparators, and cancer treatments. Three studies examined individualized diet or nutrition 
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plans combined with additional interventions such as education or counseling. One study 
compared a one-time face-to-face nutrition education session with a trained dietitian along with 
an individualized diet versus standard care in women undergoing chemotherapy for breast 
cancer.207 One study compared an intensive individualized nutrition diet plan and educational 
advice throughout the course of chemotherapy versus basic nutrition and education advice during 
hospitalization for gastric cancer.201 Finally, one study compared an individualized nutrition plan 
including nutrition counseling and dietary interventions such as oral nutrition support or protein 
rich snacks for 3 months versus standard care in individuals with cancer.208  

The remaining studies varied widely in interventions administered. One compared individual 
recipes developed by patients, caregivers, and clinical specialists along with supplemental enteral 
or parenteral nutrition to meet energy requirements versus nutrition guidance alone in individuals 
undergoing chemotherapy for colorectal cancer.203 One three-arm study examined 1) a calcium 
rich diet, 2) a calcium rich diet plus exercise, or 3) a calcium rich, low-fat and high-fruit and 
vegetable diet plus exercise in women with breast cancer undergoing chemotherapy.200 Another 
study compared a prophylactic PEG tube for early enteral feeding along with nutrition advice 
versus standard care in patients undergoing treatment for head and neck cancer.204, 205 A fourth 
compared oral, enteral, or TPN nutrition support during hospitalization followed by nutrition 
education support and provision of oral nutrition support postdischarge versus standard care 
among individuals hospitalized for hematopoietic stem cell transplant.206 Finally, one study 
examined inhospital nutrition education and early enteral nutrition support (24 hours after 
surgery) that continued 6 weeks postoperatively versus regular enteral nutrition support (48 
hours after surgery) in individuals treated for laryngeal cancer.202  

Risk of Bias and Outcome Assessment 
Appendix E provides risk of bias assessments and outcomes. 

Table 7.8. Risk of bias assessment for nutrition interventions after treatment began 
Intervention Head & Neck  Gastrointestinal  Multiple Cancers Other Cancer 

Types+ 

Nutrition Counseling - - - - 
Dietary Supplements 6 Medium 

5 High 
(N=11) 

4 Low 
7 Medium 

4 High 
(N=15) 

 - 

Special Diets - - - - 
Route or Timing of Nutrition 
Interventions 

- 1 Low 
10 Medium 

13 High 
(N=24) 

- - 

Nutrition Support Including Oral 
Nutrition Supplements 

- 3 Low 
7 Medium 
12 High 
(N=22) 

- - 

Multi-Component Interventions - - - - 

- = risk of bias not performed; +Other cancer types include studies evaluating all remaining cancer types not included in 
previous categories (e.g., breast, prostate, lung cancer). 
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Outcomes for Dietary Supplements 
Four low- and 13 medium-risk-of-bias studies evaluated use of dietary supplements during 

cancer treatment.86, 88, 90 Studies were one-third head and neck cancers (6/17) and two-thirds 
gastrointestinal cancers (11/17). Four of the six head and neck cancer studies were surgical only 
populations, while eight of the 11 gastrointestinal cancer populations were surgical. Study 
sample sizes were small to large, from 50 to 229 patients, and12 studies were under 100 patients. 
All studies of head and neck cancers reported weight and nutrition status but only one-half (6/11) 
of the gastrointestinal cancer studies did so. Gastrointestinal cancer studies focused more on 
length of hospital stay as an outcome (8/11). Additionally, studies examined a wide range of 
interventions and outcome timing with little overlap, creating concerns about whether grouping 
or aggregation would be appropriate. Outcomes were mixed, with most studies reporting no 
benefit of added dietary supplements on weight, adverse events, length of hospital stay, or 
survival. Two low-risk-of-bias studies reported benefits with soybean and fish oil for fewer 
adverse events and decreased length of hospital stay.95, 104 One medium-risk-of-bias study of 
glutamine reported improved body weight, reduction in adverse events, reduction in length of 
hospital stay and improved treatment tolerance,97 while another medium-risk-of-bias study 
reported a benefit of BCAA-enriched TPN for reducing adverse events.92 Three studies reported 
improvements in length of hospital stay across diverse supplements.88, 111, 112  

Outcomes for Route or Timing of Nutrition Interventions 
One low- and 10 medium-risk-of-bias studies evaluated the route or timing of nutrition 

interventions during cancer treatment.127, 133, 135, 136, 138, 139, 148, 150, 151, 209, 210 Populations were 
overwhelmingly surgical inpatients (10 of 11 studies). Sample sizes were midrange, from 60 to 
317 patients. The most common outcome categories were weight (4 studies), adverse events (9 
studies), length of hospital stay (8 studies), and death (4 studies). Studies examined a wide range 
of populations, interventions, and outcome timing, with little overlap, creating concerns about 
whether grouping or aggregation would be appropriate. Studies reported mixed results, with the 
majority finding no difference based on route or timing of nutrition interventions for changes in 
weight, adverse events, readmissions, or death, while half showed an improvement in length of 
hospital stay. One low-risk-of-bias study reported that postoperative enteral nutrition reduced 
adverse events and length of hospital stay.209 

Outcomes for Nutrition Support (Including Oral Nutrition 
Supplements) 

Three low- and seven medium-risk-of-bias studies evaluated use of nutrition support during 
cancer treatment.158-162, 165, 166, 169, 175-178, 181, 194 Studies were overwhelmingly inpatients receiving 
oral or enteral nutrition after surgery (9 of 10 studies). Study sample sizes were midrange, from 
78 to 353. The most common outcome categories were weight/body composition changes (4 
studies), adverse events (9 studies), and length of hospital stay (4 studies). Studies were 
distributed across a wide range of populations, interventions, and outcome timing, with little 
overlap, creating concerns about whether grouping or aggregation would be appropriate. One 
low- and nine medium-risk-of-bias studies reported mixed results across nutrition support 
interventions on weight, nutrition status, and adverse events. Two low- and two medium-risk-of-
bias studies reported improvements in weight or body composition with postoperative nutrition 
support. Four out of nine studies reported improvements in adverse events and three reported 
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improvements in length of hospital stay across diverse enteral and oral nutrition support 
interventions. 
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Chapter 8. Effect of Nutrition Interventions on 
Symptoms 

Key Points 
• Studies of the effects of nutrition interventions on symptoms included nutrition 

counseling, use of dietary supplements, special diets, route or timing of nutrition 
interventions, and nutrition support (including oral nutrition supplements).  

• Studies were predominately conducted among gastrointestinal and head neck cancer 
populations, both in inpatient surgical and outpatient settings. 

• Of studies assessed for risk of bias, 50 percent (n=2/4) of dietary supplement studies and 
66 percent (n=8/12) of nutrition support studies were high risk of bias (poor quality), with 
only 25 percent (n=4/16) low risk of bias. 

• Among two medium-risk-of-bias studies in dietary supplements, one study of probiotics 
and omega-3 fatty acids reported improvement in quality of life. The studies reported 
mixed outcomes for patient-reported symptoms, with one reporting a benefit and one 
reporting no difference. 

• Among three low- and one medium-risk-of-bias studies of nutrition support, results were 
mixed. Two studies showed mixed results for functional status, with one finding a benefit 
and one no difference. One low-risk-of-bias study reported improvement in nausea for 
individuals receiving preoperative oral carbohydrate drinks. A second low-risk-of-bias 
study reported improvement in treatment tolerance and symptoms after use of oral 
nutrition supplements and dietary advice. 

• Studies showed high heterogeneity across study populations, interventions, and 
outcomes, making meta-analysis infeasible. 

 
This chapter includes studies that addressed Key Question (KQ) 3. Such studies examined 

the effect of nutrition interventions delivered prior to or during cancer treatment on associated 
cancer and treatment-related symptoms such as fatigue, nausea and vomiting, appetite, physical 
and functional status, and quality of life. Because studies often examined the impact of nutrition 
interventions on preventing and treating negative treatment outcomes either prior to (KQ1) or 
during (KQ2) cancer treatment as well as the impact on improving symptoms (KQ3), many 
studies in this chapter have also been presented in Chapters 5 - 7. 

For each intervention type, in order to briefly discuss what has been examined, we present 
results in two general sections: Eligible Studies and Description of Interventions. We assessed 
risk of bias for intervention/cancer types with a higher volume of studies. This allowed us to 
identify the greatest amount of lower risk of bias evidence concentrated according to specific 
nutrition interventions by cancer types. The number of studies by intervention type and cancer 
type for which we assessed risk of bias are bolded in Table 8.1. For interventions with low- to 
medium-risk-of-bias studies, we note the reported outcome directionality at the end of the 
chapter. For all studies, we present a brief discussion of what has been examined. Detailed 
information on all eligible studies can be found in Appendix F. 

For KQ3, we identified 65 studies across 68 publications that examined nutrition 
interventions after cancer treatment began. Studies examined nutrition counseling (n=11), dietary 
supplements (n=8), special diets (n=10), route or timing of nutrition interventions (n=7), 
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nutrition support (including oral nutrition supplements) (n=22), and multi-component 
interventions (n=7). Table 8.1 summarizes the characteristics of the KQ3 literature set.  

Table 8.1 Studies examining effect of nutrition interventions on symptoms, stratified by 
intervention type and cancer type  

Intervention Head & Neck  Gastrointestinal Multiple 
Cancers 

Other Cancer 
Types+ 

TOTAL* 

Nutrition Counseling  1 4 3 3 11 
Dietary Supplements 1 4* 3 1 8 
Special Diets 0 1 2 7 10 
Route or Timing of 
Nutrition Interventions 

3 3 0 1 7 

Nutrition Support 
Including Oral 
Nutrition Supplements 

3 12* 3 4 22 

Multi-Component 
Interventions 

2 0 3 2 7 

Total     65 
*Bold indicates risk of bias was performed. +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). 

Nutrition Counseling  

Eligible Studies 
Table 8.2 summarizes the characteristics of the literature set. We identified 11 unique studies 

examining nutrition counseling on improving cancer symptoms prior to or during cancer 
treatment.73-75, 77, 78, 80, 81, 83-85, 211 Four of the studies were in populations with gastrointestinal 
cancer,77, 78, 83, 84 while the remaining seven studies were conducted in populations with head and 
neck cancer, multiple cancer types, or those that fell into the defined ‘other cancer types’ group. 
Most studies had study populations greater than 100. Most studies reported that the intervention 
was administered by a dietitian/nutritionist. While the primary focus of the studies varied, almost 
all assessed the impact of the intervention on quality of life; about half evaluated symptoms or 
functional status. Appendix F provides detailed evidence tables. 

Table 8.2. Basic characteristics of studies for effect of nutrition interventions on symptoms: 
nutrition counseling  

Characteristics  Information  
Total Included Studies 11 Studies 
Study Sample Size 4 76-100 

7 100+ 
Cancer Type 4 Gastrointestinal 

1 Head and neck 
3 Multiple  
3 Other cancer types+ 

Intervention Delivery Setting 1 Inpatient 
7 Outpatient 
3 Not reported 

Dominant Cancer Treatment Type of 
Participants 

3 Chemotherapy alone 
5 Radiation alone 
3 Multiple therapies 

Limited to Malnourished Patients 2 Yes 
9 No 

Used Screening Tools to Quantify 
Malnourishment 

7 Yes 
4 No 
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Characteristics  Information  
Screening Tool Used 6 Other tool 

1 Multiple tools 
4 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

8 Dietitian/nutritionist 
1 Multiple 
1 Other 
1 Not reported  

Route of Administration 8 Oral  
3 Other  

Geographic Region of Intervention 5 Europe 
3 Asia 
3 Other 

% of Participants with Stage IV Disease 1 0-25% 
1 51-75% 
1 76-100% 
8 Not reported  

% Female Participants 4 0-25% 
6 26-50% 
0 51-75% 
1 76-100% 

Mean Age of Participants 5 <65 
6 ≥65 

KQ3 Outcomes Evaluated 2 Treatment tolerance 
9 Quality of life 
6 Symptoms  
6 Functional status  

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). KQ=Key Question 

Description of Interventions 
Three studies evaluated standardized intensive nutrition counseling. One compared intensive 

nutrition counseling following the standard nutrition protocol of the Academy of Nutrition and 
Dietetics (AND) versus patients who received routine education across multiple cancer types 
during and after radiotherapy.73 One study compared intensive nutrition counseling following a 
predetermined standard nutrition protocol (medical nutrition therapy protocol of the Academy of 
Nutrition and Dietetics) versus usual care in patients with cancers of the gastrointestinal tract and 
head and neck undergoing radiotherapy.74 Finally, one study examined individual sessions with a 
dietitian (aimed at increasing soluble fiber and decreasing lactose in the diet) through 8 weeks of 
radiation therapy, versus standard care, in individuals with prostate cancer.75 

Another group of studies evaluated individualized nutrition counseling or face-to-face 
interviewing. One included patients with colorectal cancer undergoing radiotherapy,77 while the 
second also included colorectal cancer patients, but they were undergoing chemotherapy.78 A 
third study compared dietary advice consisting of face-to-face interviews conducted during 
chemotherapy in patients across multiple cancer types.80 Finally, one study evaluated the effect 
of face-to-face dietary counseling before chemotherapy sessions among individuals with breast 
cancer.211 

The remaining studies were more diverse. One compared a standardized dietary advice 
approach for foods to avoid or consume in patients with prostate cancer undergoing 
radiotherapy.81 One study compared a whole-course nutrition management model versus a 
general nutrition method for patients with gastrointestinal cancer undergoing 
chemoradiotherapy.83 One study compared medical nutrition therapy that consisted of 
individualized dietary planning, nutrition education, as well as pharmacotherapy versus general 
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nutrition advice in patients with gastrointestinal cancer undergoing chemoradiation.84 A final 
study evaluated the Eating as Treatment (EAT) program which is based on motivational 
interviewing and cognitive behavioral therapy. Participants in this study were undergoing 
radiation for head and neck cancer.85 Studies were not U.S.-based; most were conducted in 
Europe and Asia.   

Dietary Supplements 

Eligible Studies 
Table 8.3 summarizes the characteristics of the literature set. We identified eight unique 

studies that examined dietary supplements initiated prior to or during cancer treatment and 
evaluated the impact of the intervention on symptoms.40, 43, 96, 98, 107, 108, 111, 116 Over half of the 
studies enrolled 100 or more individuals, and while most studies assessed the impact of the 
nutrition intervention on clinical outcomes, other outcomes, such as symptoms (nausea and 
fatigue), body weight loss, quality of life, and treatment tolerance were also included. Other 
studies examined multiple outcomes but were less clear on the primary intent. Most studies (n=4) 
enrolled individuals with gastrointestinal cancers. Dietary supplements were prescribed by a 
dietitian/nutritionist in only one study, and over half of the study populations were treated 
predominantly with chemotherapy. Appendix F provides detailed evidence tables. 

Table 8.3. Basic characteristics of study for effect of nutrition interventions on symptoms: dietary 
supplements 

Characteristics  Information  
Total Included Studies 8 Studies 
Study Sample Size 2 50-75 

1 76-100 
5 >100 

Cancer Type 4 Gastrointestinal 
3 Multiple cancers 
1 Other cancer types+ 

Intervention Delivery Setting 3 Inpatient 
3 Outpatient 
1 Other 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

1 Surgery alone 
4 Chemotherapy alone 
3 Multiple therapies 

Limited to Malnourished Patients 2 Yes 
6  No 

Used Screening Tools to Quantify 
Malnourishment 

3 Yes 
5 No 

Malnourishment Screening Tool Used 2 Other tool/metric 
1 Multiple tools 
5 Not assessed 

Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 
1 Multiple providers 
1 Physician 
5 Not reported 

Route of Administration 5 Oral  
2 Enteral 
1 Parenteral 

Geographic Region of Intervention 3 Europe 
5 Asia 



 

57 
 
 

Characteristics  Information  
% of Participants with Stage IV Disease 1  10-25% 

3  75-100% 
4 Not reported 

% Female Participants 1 0-25% 
5 26-50% 
1 76-100% 
1 Not reported 

Mean Age of Participants 5 <65 
1 ≥65 
2 Not reported 

KQ3 Outcomes Evaluated* 2 Treatment tolerance 
6 Quality of life 
2 Symptoms 
2 Functional status 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung). KQ=Key Question 

Description of Interventions 
Studies examined various types of supplements administered, timing, and route of 

administration, and comparators. Almost all of the studies included a measure of quality of 
life,40, 96, 98, 107, 108, 116 while fewer investigated cancer treatment symptom relief,98, 108 treatment 
tolerance,40, 43 or functional status.43, 116  

All but one study examined a single supplement. Interventions varied by population with a 
wide range of durations and treatment contexts. One study compared supplementation with 
omega-3-fatty-acid-enriched nutrition versus a placebo while participants received chemotherapy 
for gastrointestinal cancer.107 Another study compared an oral nutrition supplement with an 
EPA-enriched supplement versus a standard diet for a population with multiple cancers.116 A 
third examined an orally administered amino acid jelly, Inner Power®, for 21 days among breast 
cancer patients undergoing chemotherapy.98 Another compared a glutamine injection plus total 
parenteral nutrition (TPN) versus TPN alone for individuals with advanced gastric cancer 
undergoing chemotherapy.96 One study compared nutrition counseling only versus nutrition 
counseling with oral whey protein supplementation for 3 months in malnourished advanced 
cancer patients.40 A single study compared amino acid supplements 1 week prior and for 5 weeks 
during chemotherapy versus standard care for gastrointestinal cancer.43 Finally, a five-arm study 
evaluated the combinations of EPA, l-carnitine, thalidomide, and medroxyprogesterone 
acetate/megestrol acetate (MA) for up to 4 months in individuals with cancer cachexia across 
different tumor types.108 

Only one study examined multiple supplements to improve cancer treatment-related 
symptoms. This study compared medium chain triglycerides and protein-enriched enteral 
nutrition, Nutrison® MCT, versus standard enteral nutrition for 5 days after surgery for 
gastrointestinal cancer.111 

Special Diets 

Eligible Studies 
Table 8.4 summarizes the characteristics of the literature set. We identified 10 unique studies 

across 11 publications that examined the effects of special diets prior to or during cancer 
treatment on treatment-related symptoms. The majority of studies enrolled patients with cancers 
other than gastrointestinal cancer, such as breast cancer124, 125 and gliomas.123 Over 70 percent of 
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the studies enrolled more than 100 participants. Only two studies reported that the intervention 
had been administered by a dietitian/nutritionist, and one was administered by a physician. 
Almost all studies assessed quality of life and symptom status, with fewer assessing the impact 
of the intervention on functional status. Appendix F provides detailed evidence tables. 

Table 8.4. Basic characteristics of studies for effect of nutrition interventions on symptoms: 
special diets   

Characteristics  Information  
Total Included Studies 10 Studies 
Study Sample Size 1 50-75 

2 76-100 
7 100+ 

Cancer Type 1 Gastrointestinal 
2 Multiple  
7 Other cancer types+ 

Intervention Delivery Setting 2 Inpatient 
7 Outpatient 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

5 Chemotherapy alone 
2 Radiation alone 
1 Surgery alone 
2 Multiple therapies 

Limited to Malnourished Patients 10 No 
Used Screening Tools to Quantify 
Malnourishment 

1 Yes 
9 No 

Screening Tool Used 1 Other tool/metric 
Provider Prescribing or Delivering the 
Intervention 

2 Dietitian/nutritionist 
1 Physician 
1 Other 
6 Not reported  

Route of Administration 6 Oral  
1 Other  

Geographic Region of Intervention 3 North America 
3 Europe 
3 Asia 
1 Other 

% of Participants with Stage IV Disease 1 26-50% 
1 100% 
7 Not reported 

% Female Participants 1 26-50% 
2 51-75% 
5 76-100% 
2 Not reported  

Mean Age of Participants 6 <65 
2 ≥65 
2 Not reported 

KQ3 Outcomes Evaluated* 7 Quality of life 
7 Symptoms  
3 Functional status  

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). KQ=Key Question 

Description of Interventions 
Two studies evaluated the use of specific drinks. One compared the use of a glass of wine 

before eating along with additional oral nutrition support, such as Boost® or Ensure®, for 3 to 4 
weeks during treatment for advanced cancer, versus oral nutrition support supplementation 
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alone.126 Another compared grape juice versus placebo prior to meals for one week following 
each of four cycles of chemotherapy.118  

Another four studies examined fasting or calorie restriction. One study compared a ketogenic 
diet for 3 months versus standard diet in women with metastatic breast cancer undergoing 
chemotherapy,124, 125 while the second compared a fasting mimicking diet versus standard diet at 
the initiation of chemotherapy for breast cancer.119 The third study compared a calorie restricted 
ketogenic diet and fasting versus a calorie unrestricted diet for recurrent gliomas during radiation 
therapy.123A final study compared calorie restriction with synbiotics versus placebo to evaluate 
the impact on quality of life in women with breast cancer.212 

The remaining studies examined modified diets by consistency or contents. One study 
compared early initiation of a solid versus liquid diet after surgery for gastrointestinal cancer.120 
A second study compared a diet containing no raw fruits or vegetables (cooked diet) versus a diet 
containing fresh fruits and vegetables for individuals undergoing induction therapy for acute 
myeloid leukemia.121 A third study evaluated use of ginger on chemotherapy-induced nausea and 
vomiting in women with breast cancer.213 Finally, one study compared a low-fat, modified-fat, 
and a normal-fat diet in individuals undergoing radiation therapy for pelvic malignancies.122 
Most of these studies were conducted in North America, Europe, and Asia. Overall, studies 
evaluating special diets varied in approach, populations, cancer treatments, and comparators. 

Route or Timing of Nutrition Interventions 

Eligible Studies 
Table 8.5 summarizes the characteristics of the literature set. We identified seven studies that 

examined whether the route or timing of nutrition interventions delivered, at least in part, during 
cancer treatment, affected cancer or cancer treatment-related symptoms. Most studies enrolled 
over 100 individuals. The majority of these studies examined adverse events135, 136, 141, 144 and 
length of hospital stay.135, 136, 141 Almost all studies enrolled individuals with gastrointestinal or 
head and neck cancers. Nutrition interventions were delivered by a dietitian/nutritionist in one 
study. The primary cancer treatment was surgery alone. Appendix F provides detailed evidence 
tables. 

Table 8.5. Basic characteristics of studies for effect of nutrition interventions on symptoms: route 
or timing of nutrition interventions 

Characteristics  Information  
Total Included Studies 7 Studies 
Study Sample Size 1 50-75 

6 100+ 
Cancer Type 3 Gastrointestinal 

3 Head and neck 
1 Other cancer types+ 

Intervention Delivery Setting 5 Inpatient 
1 Other 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

4 Surgery alone 
3 Multiple therapies 

Limited to Malnourished Patients 7 No 
Used Screening Tools to Quantify 
Malnourishment 

3 Yes 
4 No 



 

60 
 
 

Characteristics  Information  
Malnourishment Screening Tool Used 1 Nutrition Risk Screening NRS-2002 

1 Other tool/metric 
1 Multiple tools 

Provider Prescribing or Delivering the 
Intervention 

1 Dietitian/nutritionist 
1 Physician 
2 Multiple 
3 Not reported 

Route of Administration 3 Oral  
1 Parenteral 
3 Enteral 

Geographic Region of Intervention 3 Asia 
1 Europe 
1 North America 
2 Other 

% of Participants with Stage IV Disease 8 <10% 
1 10-24% 
2 25-49% 
2 50-74% 
1 75-100% 
17 Not reported 

% Female Participants 3 0-24% 
1 25-49% 
2 50-74% 
1 Not reported 

Mean Age of Participants 5 <65 
1 65+ 
1 Not reported 

KQ3 Outcomes Evaluated* 2 Treatment tolerance 
6 Quality of life 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung). KQ=Key Question 

Description of Interventions 
Seven studies compared enteral nutrition versus parenteral nutrition for treatment-related 

symptoms, but these studies varied in duration of intervention, comparator, cancer therapy 
received, and primary outcomes. Of the seven studies, four compared early oral feeding versus 
enteral nutrition. One study evaluated esophageal cancer patients after minimally invasive 
esophagectomy and compared early oral feeding compared to a nasoenteral feeding tube.135 
Another investigated early oral feeding compared to a nasogastric tube in patients who 
underwent elective colorectal resection.150 A third study compared immediate initiation of enteral 
nutrition, after placement of a prophylactic gastrostomy tube, that continued through the 
completion of treatment versus standard care, which included initiation of enteral nutrition when 
indicated (e.g., oral intake <60% of estimated energy requirements).54 Finally, a four-arm study 
compared combinations of  predominately oral immunonutrition 7 days pre- and postoperatively 
versus standard nutrition support (Nestle Health Science) in individuals with esophageal 
cancer.58 

The remaining studies were more varied but focused on evaluating the mode of nutrition 
interventions on symptoms of cancer treatment. One study compared a percutaneous endoscopic 
gastrostomy tube versus a nasogastric tube in head and neck cancer patients undergoing curative 
treatment including radical surgery with adjuvant radiotherapy, chemoradiotherapy, or 
concurrent chemo- and radiation therapy.144 Another study examined the use of jejunostomy 
feeding or nasogastric feeding in patients after a minimally invasive McKeown 
esophagectomy.136 Finally, one study compared total parenteral nutrition versus an oral diet in 
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breast cancer patients undergoing high-dose chemotherapy and hematopoietic cell 
transplantation.141 

Nutrition Support Including Oral Nutrition Supplements 

Eligible Studies 
Table 8.6 summarizes the characteristics of the literature set. We identified 22 studies across 

23 publications that examined the effect of nutrition support interventions during cancer 
treatment on cancer treatment-related symptoms. Studies varied in sample size, with just over 
half enrolling more than 100 participants. The primary intent of these studies also varied 
considerably, including biomarkers of nutrition status,167 body/mass weight changes,168, 169 and 
quality of life,170, 171 among others. While not the primary intent of most studies, almost all 
evaluated quality of life. Most studies were in gastrointestinal patients (n=12). Studies 
sometimes indicated that the intervention was delivered by a dietitian/nutritionist (n=6), and 
primary cancer treatments varied substantially across the studies. Appendix F provides evidence 
tables. 

Table 8.6. Basic characteristics of studies for effect of nutrition interventions on symptoms: 
nutrition support including oral nutrition supplements 

Characteristics  Information  
Total Included Studies 22 Studies 
Study Sample Size 3 50-75 

7 76-99 
12  >100 

Cancer Type 3 Head and neck  
12 Gastrointestinal 
3 Multiple cancers 
4 Other cancer types+ 

Intervention Delivery Setting 9 Inpatient 
8 Outpatient 
1 Multiple settings 
3 Other 
1 Not reported 

Dominant Cancer Treatment Type of 
Participants 

9 Surgery alone 
4 Chemotherapy alone 
2 Radiation alone 
7 Multiple therapies 

Limited to Malnourished Patients 7 Yes 
15  No 

Used Screening Tools to Quantify 
Malnourishment 

15 Yes 
20 No 

Malnourishment Screening Tool Used 7 Nutrition Risk Screening NRS-2002 
1 Multiple tools 
7 Other tools/metrics 

Provider Prescribing or Delivering the 
Intervention 

6 Dietitian/nutritionist 
1 Physician 
7 Multiple providers 
8 Not reported 

Route of Administration 15 Oral  
2 Enteral 
5 Parenteral 

Geographic Region of Intervention 9 Europe 
10 Asia 
3 Other 
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Characteristics  Information  
% of Participants with Stage IV Disease 8  <10% 

2 11-50% 
4 51-75% 
9 Not reported 

% Female Participants 3 0-25% 
12 26-50% 
5 51-75% 
1 76-100% 
1 Not reported 

Mean Age of Participants 14 <65 
4 ≥65 
4 Not reported 

KQ 3Outcomes Evaluated* 7 Treatment tolerance 
18 Quality of life 
3 Symptoms 
2 Functional status 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung). KQ=Key Question 

Description of Interventions 
Although all studies examined nutrition support, studies varied in the type and duration of 

such support as well as in comparators and cancers studied. Overall, studies fell into three 
general categories: oral or enteral nutrition after surgery, oral or enteral nutrition during 
chemotherapy and/or radiation, and total parenteral nutrition across cancer treatments. 

Oral or Enteral Nutrition after Surgery 
Eight studies examined oral or enteral nutrition support before or after cancer surgery; the 

studies varied in the route and contents of nutrition support delivered, and the timing of the 
intervention and comparison groups. Three studies delivered oral or enteral nutrition 
preoperatively. One study compared a carbohydrate-rich beverage in the 2 days prior to surgery 
for colorectal cancer versus preoperative fasting.37 Another examined the use of peripheral 
intravenous nutrition on typically fasting days for patients undergoing inhospital workup for 
biliopancreatic mass lesions.31 Finally, one examined a whole oral nutrition supplement not 
enriched with immunonutrients 2 weeks prior to surgery and from preoperative days 2 to 14 
among individuals undergoing gastrectomy versus unspecified standard care.60 The remaining 
studies were delivered after cancer treatment began. While most interventions were delivered to 
head and neck and gastrointestinal cancer patients, one was assessed in women with gynecologic 
cancer.183 Additionally, standard nutrition support was evaluated for a wide range of intervention 
lengths from 2 days prior37 to 2,171 3,177-179 and 6180 months postsurgery. 

Oral or Enteral Nutrition during Chemotherapy and/or Radiation 
Ten studies examined oral or enteral nutrition support before or after cancer surgery; 

however, they varied in the route and contents of nutrition support delivered and the timing of 
the intervention and comparison groups. One study compared amino acid-enriched oral nutrition 
support 1 week prior to the start of chemoembolization for up to 1 year versus usual diet among 
individuals with hepatocellular carcinoma.66 Two studies examined eicosapentaenoic acid (EPA) 
enriched oral nutrition support, but varied in populations, including lung167 and multiple types of 
advanced cancer.185 Another three studies evaluated hyperprotein-enhanced oral nutrition 
support,168, 186 Immax®, and omega-3 fatty acid-enriched nutrition oral support for diverse 
populations and durations.187 One study examined standard nutrition support for the duration of 
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radiation for patients with head and neck188 and colorectal cancer.77 Finally, two studies 
examined nutrition support during combined chemoradiation. Of these, one compared oral 
nutrition support, Niufutai®, for the duration of chemoradiation versus regular diet in individuals 
with advanced head and neck cancer.196 The other examined nutrition support versus dietary 
advice in individuals undergoing chemoradiation.197 

Total Parenteral Nutrition 
Four studies examined TPN across cancer and treatment types. One study compared oral 

feeding supplemented by TPN versus oral feeding alone in individuals with advanced cancer 
cachexia who were undergoing or had recently completed cancer treatment.198 A second study 
compared TPN, Olimel®, for 4 to 8 days postsurgery versus isotonic fluids in individuals with 
gastric cancer.199 A third study compared TPN, Nutriflex®, versus standard diet for 5 days 
postoperatively in individuals undergoing bladder cancer surgery.170 A final study examined the 
use of TPN plus enteral nutrition support, Nutrison®, for approximately 7 days postsurgery for 
esophageal cancer versus enteral nutrition support alone.169 

Multi-Component Interventions 

Eligible Studies 
Table 8.7 summarizes the characteristics of the literature set. Seven studies across eight 

publications examined multi-component nutrition interventions administered before or during 
cancer treatment. While the primary intent of the studies was to assess biomarkers of immune 
and nutrition status,200, 202, 208 weight changes,204, 205, 214 symptoms,215 and survival,71 most also 
evaluated quality of life. Three studies enrolled over 100 participants. Studies varied in cancer 
populations, and interventions were most often delivered or prescribed by a dietitian or 
nutritionist. Most studies were conducted outside of the United States. Appendix F provides 
detailed evidence tables. 

Table 8.7. Basic characteristics of studies for effect of nutrition interventions on symptoms: multi-
component interventions 

Characteristics  Information  
Total Included Studies 7 Studies 
Study Sample Size 2 50-74 

2 95-99 
3  >100 

Cancer Type 2 Head and neck 
3 Multiple cancers 
2 Other cancer types+ 

Intervention Delivery Setting 6 Outpatient 
1 Multiple settings 

Dominant Cancer Treatment Type of 
Participants 

1 Surgery alone 
3 Chemotherapy alone 
1 Radiation therapy 
2 Multiple therapies 

Limited to Malnourished Patients 3 Yes 
4 No 

Used Screening Tools to Quantify 
Malnourishment 

4 Yes 
3 No 

Malnourishment Screening Tool Used 2 Nutrition Risk Screening NRS-2002 
2 Other tool 
3 Not assessed 
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Characteristics  Information  
Provider Prescribing or Delivering the 
Intervention 

6 Dietitian/nutritionist 
1 Multiple 

Route of Administration 5 Oral  
1 Other 
1 Enteral 

Geographic Region of Intervention 1 Asia 
5 Europe 
1 North America 

% of Participants with Stage IV Disease 1 <10% 
1 51-75% 
5  Not reported 

% Female Participants 2 0-25% 
3 26-50% 
151-75% 
1 76-100% 

Mean Age of Participants 4≤65 
3≥65 

KQ3 Outcomes Evaluated* 5 Quality of life 
3 Symptoms 
2 Functional status 

*Note: Studies may evaluate multiple outcomes; +Other cancer types include studies evaluating all remaining cancer types not 
included in previous categories (e.g., breast, prostate, lung cancer). KQ=Key Question 

Description of Interventions 
Multi-component intervention studies varied in the type of interventions, comparators, cancer 

type, and cancer treatments delivered. Two studies examined individualized diet or nutrition 
plans combined with additional interventions such as education or counseling. One study 
examined nutrition counseling with individualized nutrition plans in individuals undergoing 
chemotherapy for multiple cancers.214 Finally, one study compared an individualized nutrition 
plan including nutrition counseling and dietary interventions such as oral nutrition support or 
protein rich snacks for 3 months versus standard care in individuals with cancer.208  
The remaining studies varied widely in the types of interventions delivered. One three-arm study 
compared 1) a calcium-rich diet, 2) a calcium-rich diet plus exercise, and 3) a calcium-rich, low-
fat and high-fruit-and-vegetable diet plus exercise in women with breast cancer undergoing 
chemotherapy.200 Another three-arm trial compared dietary advice plus a supplement prior to 
chemotherapy versus dietary advice or no intervention in individuals with lung cancer.71 A third 
study compared in-hospital nutrition education, early enteral nutrition support (24 hours after 
surgery), that continued 6 weeks postoperatively versus regular enteral nutrition support (48 
hours after surgery) in individuals treated for laryngeal cancer.202 Finally, one study compared a 
prophylactic PEG tube for early enteral feeding along with nutrition advice versus standard care 
in patients undergoing treatment for head and neck cancer.204, 205  

Risk of Bias and Outcome Assessment 
Appendix F provides risk of bias assessments and outcomes. 

Table 8.8. Risk of bias assessment for nutrition interventions on symptoms 
Intervention Head & Neck  Gastrointestinal  Multiple 

Cancers 
Other Cancer 
Types+ 

Nutrition Counseling - - - - 
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Dietary Supplements - 
 

2 Medium 
2 High 
(N=4) 

- 
 

- 

Special Diets - - - - 
Route or Timing of Nutrition 
Interventions 

- - 
 
 

- - 

Nutrition Support Including Oral 
Nutrition Supplements 

- 3 Low 
1 Medium 

8 High 
(N=12) 

- - 

Multi-Component Interventions - - - - 

- = risk of bias not performed; +Other cancer types include studies evaluating all remaining cancer types not included in 
previous categories (e.g., breast, prostate, lung). 

Outcomes for Dietary Supplements 
The two medium-risk-of-bias studies examined inpatient dietary supplementation, one with 

probiotics plus omega-3-fatty-acid-enriched nutrition in gastrointestinal cancer versus a placebo 
while participants received chemotherapy,107 while another examined the use of a triglyceride 
and protein-enriched enteral nutrition in surgically treated patients with gastrointestinal 
cancer.111 Study sample sizes were larger, from 140 to 229 patients. One study reported quality 
of life and both reported symptoms, but the studies were distributed across interventions that 
could not be aggregated. One study of probiotics and omega-3 fatty acids reported improvement 
in quality of life.107 The two studies reported mixed outcomes for patient-reported symptoms 
with one reporting a benefit107 and one no difference.111 

Nutrition support Outcome Aggregation 
Three low- and one medium-risk-of-bias study examined nutrition support interventions in 

the surgical inpatient setting.37, 169, 176-178 Study sample sizes were midrange, from 50 to 353. 
Treatment tolerance, quality of life, symptoms and functional status were reported in one to two 
studies, but these studies were distributed across interventions that could not be aggregated. The 
studies reported mixed results. One low-risk-of-bias study reported improvement in nausea and 
functional status for individuals receiving preoperative oral carbohydrate drinks.37 A second low-
risk-of-bias study reported improvement in treatment tolerance and symptoms after use of oral 
nutrition supplements and dietary advice.176, 177 Another medium-risk-of-bias study reported no 
difference in quality of life or functional status after use of oral nutrition supplements after 
hospital discharge.178  
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Chapter 9. Effect of Nutrition Interventions Intended 
for Weight Loss 

Key Points 
• Two studies reported the effects of nutrition interventions intended for weight loss using 

special diets among individuals with breast cancer.  
• Studies assessed weight and body composition changes as well as quality of life. 
• Studies showed high heterogeneity across study populations, interventions, and 

outcomes, making meta-analysis infeasible. 
 

This chapter includes studies that addressed Key Question (KQ) 4 and examined the effect of 
nutrition interventions aimed at weight loss for preventing and treating negative outcomes of 
cancer and cancer treatment in patients who are overweight or obese. We identified only two 
studies evaluating KQ4 (Table 9.1) and present a brief description of this limited literature set. 
Due to the small number of studies, we did not assess risk of bias. Detailed information on both 
studies can be found in Appendix G.  

Table 9.1. Studies of effect of nutrition interventions intended for weight loss, stratified by 
intervention type and cancer type  

Intervention Head & Neck  Gastrointestinal Multiple 
Cancers 

Other Cancer 
Types+ 

TOTAL 

Nutrition Counseling 0 0 0 0 0 
Dietary Supplements 0 0 0 0 0 
Special Diets 0 0 0 2 2 
Route or Timing of 
Nutrition Interventions 

0 0 0 0 0 

Nutrition Support 
Including Oral 
Nutrition Supplements 
(Nutrition support) 

0 0 0 0 0 

Multi-Component 
Interventions 

0 0 0 0 0 

Total 0 0 0 0 2 

Special Diets 

Eligible Studies 
Table 9.2 summarizes the characteristics of the literature set. We identified two unique 

studies examining the use of special diets prior to or during cancer treatment intended for weight 
loss.212, 216  

Table 9.2. Basic characteristics of studies of effect of nutrition interventions intended for weight 
loss: special diets   

Characteristics  Information  
Total Included Studies 2 Studies 
Study Sample Size 1 76-100 

1 100+ 
Cancer Type 2 Other 
Intervention Delivery Setting 2 Outpatient 
Dominant Cancer Treatment Type of Participants 2 Multiple therapies 
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Characteristics  Information  
Limited to Malnourished Patients 2 No 
Used Screening Tools to Quantify Malnourishment 2 No 
Screening Tool Used Not applicable 
Provider Prescribing or Delivering the Intervention 1 Multiple 

1 Not reported  
Route of Administration 2 Oral  
Geographic Region of Intervention 1 Europe 

1 Asia 
% of Participants with Stage IV Disease 2 <10% 
% Female Participants 2 76-100% 
Mean Age of Participants 2 <65 
Outcomes Evaluated 2 Weight/body composition changes 

1 Quality of life  
Risk of Bias  Not Assessed 

Description of Interventions 
One study compared the effect of calorie restriction with synbiotics on quality of life and 

edema reduction in overweight and obese (body mass index between 25 and 35 kg/m2) 
individuals with breast cancer-related lymphedema versus no intervention.212 A second study 
compared the use of a diet designed to prevent weight gain versus control in women undergoing 
adjuvant chemotherapy for breast cancer who were close to being classified as overweight 
(average BMI of 24.7 kg/m2) and were potentially at risk for weight gain, particularly among 
women treated with cyclophosphamide, methotrexate, and fluorouracil (CMF).216 Both studies 
were conducted outside of the United States. 
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Chapter 10. Cost-Effectiveness of Nutrition 
Interventions 

Key Points 
• Among studies evaluating effectiveness of nutrition interventions, only 5 percent 

published any cost information related to the intervention. These studies were 
predominantly conducted in inpatient settings in non-U.S. health systems. 

• Few studies conducted formal cost-effectiveness analyses, but those that did 
demonstrated cost-savings from inpatient nutrition interventions in non-U.S. health 
systems. 

 
This chapter provides an overview of the literature set addressing the Contextual Question of 

cost-effectiveness of nutrition interventions for cancer. Among the literature set included in the 
Key Questions (N=184), fewer than 5 percent (N=8) of studies published any information on the 
cost of the nutrition intervention. Few performed a formal cost-effectiveness analysis, with some 
additional secondary cost-effectiveness analyses of included randomized controlled trials 
identified in the grey literature search noted below. Many times, the cost-related information was 
focused on the total cost of care for one group versus a comparison group, making it challenging 
to identify the exact cost of the intervention or its components. When cost information was 
provided, studies were often performed outside of the United States, including in Europe and 
Asia (Table 10.1). Within each intervention type where cost information was provided, study 
populations, timing, and duration of the interventions as well as the interventions themselves 
were very heterogeneous. All but one study evaluated costs in the inpatient setting. 

Table 10.1. Summary of literature evaluating contextual question on intervention cost or cost-
effectiveness 

Study Intervention/ 
Control 

Cost of Nutrition 
Intervention 

Costs Broken 
Down by 
Intervention 
Components? 

Formal Cost-
Effectiveness 
Done? 

Setting and 
Location of 
Intervention 

Braga 
2001 

Total parenteral 
nutrition (TPN) / 
early enteral 
nutrition (EEN) 

Cost per day 
TPN: $90.60 vs EEN: 
$25; (p < .001)  
(Denomination: US 
Dollars) 

Yes 
 
Prescriptions: 73.2% 
of TPN costs vs. 
22% of EEN costs;  
Monitoring and 
personnel costs 
similar between two 
groups 

No Inpatient 
Italy 

Gianotti 
2000 

Perioperative 
enteral 
immunonutrition/ 
Standard enteral 
diet 

Cost per group:  
PEI: 35,437  
SED: 10,768 ; 
 (Denomination: Euro) 

No Yes 
 
Cost-
effectiveness: 
Net savings of 
2,386 euros in 
the 
intervention 
per 
complication 
free patient 

Inpatient 
Italy 
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Study Intervention/ 
Control 

Cost of Nutrition 
Intervention 

Costs Broken 
Down by 
Intervention 
Components? 

Formal Cost-
Effectiveness 
Done? 

Setting and 
Location of 
Intervention 

Klek 2005 Intervention Group 
1: PN+ omega 3 
fatty acids; 
Intervention Group 
2: PN+ glutamine; 
Control: standard 
PN 

Mean cost of overall 
hospital stay with cost of 
PN removed: 
PN + omega 3 fatty 
acids: 3,360 
PN + glutamine: 3,240 
Standard PN: 3,720 
No p-value reported 
(Denomination: Euros) 

No No Inpatient 
Poland 

Li 2005 Enteral nutrition 
(EN)/ conventional 
perioperative 
treatment after 
gastric cancer 
surgery  

Total hospital costs 
EN: 32 
Conventional 
perioperative treatment: 
35 
P<0.01 
(Denomination: US 
Dollars) 

No No Inpatient 
China 

Ryu 2009 TPN/ nasogastric 
tube nutrition 
(NGTN) 

Per patient daily cost 
TPN group: 31,410 
($34.41) versus NGTN 
group 19,600 ($19.60) 
(Denomination: 2007 
KRW) 

Yes 
Nutrition: 28,320 
(TPN) vs. 18,400 
(NGTN); 
Personnel: 1,410 
(TPN) vs. 1,200 
(NGTN) 

No Inpatient 
Korea 

Song 2017 Hospital to home 
nutrition 
management 
model (H2H) / 
routine nutrition 
management 

Overall hospitalization 
costs: H2H: 2.73 vs. RM: 
2.65, P=0.778 
(Denomination: RMB) 

No No Inpatient, 
Home 
China 

Wang 
2019 

Early oral feeding 
(EOF)/ delayed 
oral feeding (DOF) 
after surgery 

Overall hospitalization 
costs: 
EOF: 8.24 vs. DOF: 
8.44, (p=0.492) 
(Denomination:104 yuan) 

No No Inpatient 
China 

Xiao-Bo 
2014 

TPN/EN 
 

TPN: 123 vs EN: 66, 
(p<0.05), unclear of 
included cost 
components 
(Denomination: 
Unknown) 

No No Inpatient 
China 

Abbreviations: KRW: Korean Wan; TPN: Total parenteral nutrition; EEN: early enteral nutrition; EOF: Early oral feeding; DOF: 
delayed oral feeding. 

In a grey literature search (see Appendix A for methods), we identified a few additional 
studies that performed formal cost analyses of nutrition interventions. Two studies conducted a 
cost-benefit analysis of preoperative immunonutrition from a randomized controlled trial 
included in our Key Questions. One cost-effectiveness analysis217 demonstrated an economic 
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advantage for those receiving preoperative immunonutrition relative to the conventional 
approach based on a randomized controlled trial of individuals undergoing surgery for 
gastrointestinal cancer.57 Another study evaluated the cost-effectiveness218 of results from a 
randomized controlled trial187 examining oral nutrition supplements with nutrition counseling 
among those undergoing radiation therapy for head and neck cancer. This study showed that the 
intervention was less costly and more effective than nutrition counseling alone. However, there 
was high uncertainty around this estimate. Finally, in a narrative review and economic analysis, 
one study examined the value of nutrition support in patients with gastrointestinal malignancies. 
The study identified published literature with cost and clinical outcomes and conducted a Value 
Analysis by developing models using Medicare claims from gastrointestinal cancer patients. The 
study concluded that application of nutrition interventions provides positive clinical and 
economic value to the health system for this population.219 

In mixed populations (i.e., in studies that evaluate critically ill or hospitalized patients who 
possibly have cancer), a few additional resources might inform discussions on cost-effectiveness. 
One systematic review evaluated the cost effectiveness of using standard oral nutrition 
supplements in the hospital setting. The study identified eleven cost analyses, primarily 
comprising secondary analyses of randomized controlled trial data, that suggest standard oral 
nutrition supplements in the hospital setting produce a cost saving and are cost-effective.220 
Another study examined the cost savings associated with nutrition support in medical inpatients 
based on a systematic review of randomized trials, finding that for medical inpatients who are 
malnourished or at nutrition risk, in-hospital nutrition support offers a cost-effective way to 
reduce readmissions.221A third study evaluated the cost-effectiveness of omega-3-fatty-acid-
enhanced parenteral nutrition versus standard parenteral nutrition in hospitalized patients, and 
showed that the intervention demonstrated superior clinical efficacy and decreased in mean 
treatment costs.222 Finally, one recent study examined the value of nutrition support therapy 
(including a sub analyses of gastrointestinal cancers), modeling the impact of adoption in the 
Medicare population, and concluded that optimization of nutrition support therapy for specific 
patient populations is estimated to reduce Medicare spending by millions of dollars per year.223 
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Chapter 11. Discussion 
Overview 

This evidence map sought to provide a broad overview of randomized trial evidence for the 
effectiveness of nutrition interventions delivered prior to or during cancer treatment for 
preventing and treating negative outcomes of cancer and cancer treatment. Strengths of our 
report include: a comprehensive search and inclusion of randomized control trials relevant to the 
topic; high-level mapping of the evidence across Key Questions by patient, intervention, 
comparator, and outcome categories; identification of evidence gaps; creation of an active 
evidence repository to facilitate future, more detailed, analyses of the included studies; 
development of an analytic framework to guide our review questions; categorizations of 
populations, interventions, cancer types, treatments, and outcomes of interest to support a fresh, 
rigorous, and independent organizational framing to an extremely broad field; targeted 
assessment of study methodological quality focused on intervention and cancer areas with the 
highest volume of identified evidence; and suggestions for new research based on our findings. 

Our review identified, from a broad range of nutrition interventions (e.g., dietary 
supplements, nutrition support, nutrition counseling), the most commonly reported strategies or 
components and their outcomes relevant across populations, cancers and cancer treatments. Our 
results should help clinical experts, policymakers, and funding agencies to prioritize a research 
agenda related to the use of nutrition interventions in cancer treatment.  

Overall, we found two decades of randomized trial evidence across more than 180 studies on 
nutrition interventions for adults prior to and/or during cancer treatment focused on the use of 
dietary supplements, nutrition support (including oral nutrition supplements), and the route or 
timing of nutrition interventions within gastrointestinal and head and neck cancers. Most studies 
examined changes in weight/body composition, adverse events, length of hospital stay, and 
quality of life. Among interventions with a high volume of literature, made up mostly of studies 
of dietary supplements and nutrition support in gastrointestinal and head and neck cancers, 10 
percent (n=10) were rated as low risk of bias (higher quality), 39 percent (n=39) medium risk of 
bias and 51 percent (n=51) high risk of bias (lower quality). Low- and medium-risk-of-bias 
studies reported mixed results on the effect of nutrition interventions across outcomes of cancer 
and cancer treatment.  

Our review process aimed to identify nutrition interventions supported by evidence that met a 
minimum threshold of quality. Due to the diversity of the literature, we intentionally focused risk 
of bias assessment within intervention and cancer types where we found a high volume of 
studies. We used this strategy in order to identify the greatest amount of lower risk of bias 
evidence for specific nutrition interventions by cancer types. These mainly focused on use of 
dietary supplements, nutrition support, and the route or timing of interventions. Even within this 
subset of 100 studies, heterogeneity of populations, interventions (e.g., type, amount, duration), 
and outcomes (not only outcomes, but when and how measures were assessed) mostly precluded 
our ability to aggregate findings. Further, this literature comprised mostly high risk of bias 
studies. Therefore, our findings point to the need for rigorous new research to bolster the 
evidence base. Our findings also suggest the need for more a detailed future assessment of 
studies contained in this evidence map. Such a future assessment could focus on priorities and 
interventions most relevant to specific stakeholders (e.g., oncologists, patients, dietitians, 
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researchers, policymakers), and therefore lead to studies specifically designed to evaluate the 
main outcomes of interest relevant to the identified Key Questions. 

Broader Context of Available Interventions and Strategies  
The contextual question addressed by our review examined the cost-effectiveness of nutrition 

interventions delivered prior to or during cancer treatment. However, few studies provided 
information on the cost of the interventions delivered or performed a formal cost-effectiveness 
analysis. The lack of cost-effectiveness literature in this topic area is not surprising. Research 
must, before cost-effectiveness can be addressed, first establish effectiveness of an intervention. 
However, as the literature matures to establish an evidence base for effectiveness of nutrition 
interventions, studies must provide sufficient information on the implementation of the 
interventions to allow for comprehensive cost-effectiveness analyses. Specifically, studies 
frequently reported only sparse details about added medical (e.g., supplies, technology, drug) and 
personnel necessary to implement a given intervention. Additionally, when studies did report 
costs, they mostly did so in a summative way that lacked sufficient detail needed to identify 
which component(s) contributed to the overall intervention. Further, most cost information came 
from trials conducted outside of the United States, where costs of care and treatment contexts 
differ significantly from U.S. settings and therefore reduce applicability. Future research should 
emphasize not only effectiveness of interventions, but also the components of cost in a detailed 
manner applicable to the United States context. 

Future Research 
The question of which interventions (or components) work best, for whom and under what 

circumstances is of vital importance. The number of individuals experiencing or at risk for 
cancer-related malnutrition remains substantial, with estimates ranging from 25 to 80 percent 
across patient populations.5-7 Because cancer risk increases with age, the rapidly growing older 
population in the United States will increase demand for cancer care and, by extension, nutrition 
support, over the coming decades.224 However, the topic of nutrition interventions to prevent 
adverse effects of treatments for cancer patients at risk for malnutrition is extremely broad. This 
breadth increases complexity for adequately addressing needed evidence. Although our report 
identified a great many studies, they differed widely by population, intervention type, intent, 
timing, and mode of delivery, as well as comparators, cancer types, treatments, and outcomes. 
Even within intervention categories, we found substantial heterogeneity, making aggregation 
infeasible. Importantly, many studies were not specifically designed to evaluate the main 
outcomes of interest relevant to the identified Key Questions.  

In the near term, research could evaluate evidence from existing methodologically rigorous 
observational studies. Our evidence map did not include such studies, but they could provide 
valuable information about the association between nutrition interventions and negative 
outcomes of cancer and cancer treatment. Further, observational studies could provide additional 
context on potential effectiveness when interventions are unethical to randomize or to describe 
the natural course of nutrition status and body composition changes over the course of treatment 
to identify individuals at risk for malnutrition. Ultimately, evidence maps scan the horizon of 
existing information, while providing a repository to facilitate a deeper assessment of the 
direction, magnitude, and certainty of intervention effects in high priority/high literature volume 
areas. Therefore, our map may provide the basis for a future quantitative assessment or more 
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detailed stratification of our findings. Such an assessment could focus on the specific nutrition 
interventions, cancers, and cancer treatments most relevant to patients, clinicians, and guideline 
groups. Longer-term funding efforts, which should align with the priorities of the NIH Precision 
Nutrition Initiative,225 should also focus on 1) standardizing definitions and taxonomies for 
populations, interventions, and outcomes (including identifying those ‘at-risk’ for malnutrition), 
and 2) improving rigor in the design and reporting of nutrition interventions. To further expand 
on specific areas that could benefit from standardized definitions and improved rigor, we outline 
below several future research areas that could inform practice and policy. 

Methodological Rigor 
The literature included in this review represented an extremely broad and diffuse array of 

nutrition interventions delivered. Interventions ranged from short-term use of dietary 
supplements, many of which had minimum caloric value, to multi-month use of oral nutrition 
support (e.g., Ensure®). Such wide-ranging interventions may differ significantly in ability to 
address underlying malnutrition. Oftentimes, the literature lacked a clear conceptual model 
justifying how the intervention would be expected to improve outcomes. As a result, the field 
could benefit from development of a comprehensive and clear conceptual framework addressing 
how these diverse nutrition interventions fit within clinical pathways, as well as how they could 
improve key outcomes of most importance to stakeholders. Further, a detailed conceptual 
framework could outline potential mechanisms for the effect of nutrition interventions across 
patient nutrition risk categories, cancers, and cancer treatments. Such a framework could 
therefore help determine which areas are most likely to answer clinical questions and outcomes 
(rather than intermediate measures) that are of highest priority to clinicians and patients. 
Ultimately, this would help researchers prioritize, from the set of diverse interventions, those that 
conceptually might best address malnutrition in this population.  

Additionally, although we limited our studies to include only randomized controlled trials 
with a minimum enrollment of ≥50 participants, we were struck by the lack of adherence to basic 
reporting standards for randomized controlled trials within these publications. Substandard 
reporting ranged from missing information on the randomization process, blinding of participants 
and assessors, and populations analyzed, among others. Therefore, the current literature base was 
largely categorized as having a high risk of bias due to conduct and reporting, most often due to 
lack of clarity around the performance (e.g., analyzing individuals as randomized, blinding of 
participants and assessors), and detection (e.g., ability to assess how outcomes were defined and 
evaluated). Funding and publication of future research on nutrition interventions should 
emphasize consistent use of criteria laid out in the CONSORT statement.226 CONSORT 
comprises a 25-item checklist and flow diagram focused on accurate and consistent reporting of 
how a trial was designed, analyzed and interpreted. Further, clear and complete reporting of 
research sponsorship is critical as several included studies were funded (in part or whole) by 
organizations with the potential to influence findings. More widespread adoption of this tool may 
enhance the methodological rigor of the conduct and reporting of future published nutrition 
intervention studies, increasing the overall quality of the literature. Finally, we recognize that 
limiting to evaluation to only randomized controlled trials may not address the underlying issue 
of bias in access to and enrollment in clinical trials, with prior research demonstrating 
underrepresentation among key populations such as those from communities of color, the 
uninsured and those experiencing adverse social determinants of health.227 Coupling strong 
methodological practices and reporting with coordinated efforts to inform research priorities 
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could help to better focus resources on high priority areas with the greatest potential to improve 
outcomes and practice. 

Populations 
During topic refinement, stakeholders were eager to understand the available literature within 

specific populations of individuals receiving nutrition interventions (e.g., adults ≥65 years old, 
those with muscle wasting, individuals with comorbid conditions). Although the included 
literature may have enrolled individuals from these important subpopulations, studies rarely 
reported results according to these characteristics. Rather, studies tended to focus on very 
specific populations, such as individuals undergoing gastrectomy for early-stage gastric cancer. 
Results from such narrowly specific populations may not be broadly applicable or transferrable 
to interventions in other cancer populations or treatments. Additionally, many studies often used 
broad or relatively vague definitions for “at risk for malnutrition”, ranging from defining all 
individuals with cancer diagnosis as having risk for malnutrition to using specific malnutrition 
screening tools (e.g., Nutrition Risk Screening-(NRS)-2002), which were rarely reported in the 
literature. Other studies relied on weight, weight loss, and body mass index as indicators of 
malnutrition. Such definitions cannot capture the comprehensiveness or complexity of 
malnutrition from a clinical, epidemiological, public health, or sociodemographic perspective 
including racial/ethnic disparities and food insecurity. These vague definitions of malnutrition 
made it difficult to assess and compare across studies the baseline need for nutrition 
interventions or opportunities for improvement in nutrition status, which should be consistently 
evaluated at baseline and post-intervention. Future research should seek to more clearly define 
malnutrition and risk for malnutrition. Better definitions would make it easier to identify 
malnutrition and its root cause(s) as well the groups most likely to respond to specific 
interventions.  

All but a few studies within this literature set focused on head and neck and gastrointestinal 
cancers. This presents opportunities to evaluate within other cancer types to ensure that tested 
interventions are implemented in populations with the greatest need (i.e., highest risk for 
malnutrition) and burden (i.e., most common cancers). Additionally, as is common in 
randomized controlled trials, studies tended to enroll younger populations (with mean ages at 
enrollment of <65 years) relative to the overall cancer population (with average age of diagnosis 
>65 years). Studies rarely reported race and ethnicity. Finally, almost all studies were conducted 
outside of the United States—mainly in Asia and Europe—where nutrition norms, costs of care 
and available resources differ greatly from the United States. To better inform future 
implementation, future research should examine the effects of interventions across populations 
and ensure they are applicable to United States settings to inform future implementation. 

Intervention 
Overall, we note significant diversity in the nutrition interventions tested to reduce the 

negative effects of cancer treatment and associated symptoms. Interventions were extremely 
heterogeneous, even within intervention types (e.g., dietary supplements). For example, studies 
in dietary supplements included omega-3 fatty acids, glutamine or arginine, among others. Even 
when the studies used the same interventions, they varied dramatically in duration (e.g., 2 days 
versus 3 months), dosage, purity, route of administration, and type of cancer treatment received. 
Many of the interventions studied have little FDA regulation or standardization even within 
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agreed upon nutrition intervention categories. Further, we were often unable to ascertain specific 
features of the conduct of the trial such as detailed information on contents and modality of 
nutrition received in the interventions groups, the context of the settings (inpatient versus 
outpatient), and adherence. Additionally, few (<10%) studies specifically identified that a 
registered dietitian or other nutrition professional prescribed or administered the intervention. 

Comparison groups for studies also reflected heterogeneity, and varied in their use of 
comparisons to test different doses and types of the intervention against an all-encompassing 
“standard of care” that was often incompletely defined, if at all. Further, we often found it 
difficult to understand exactly what the comparison group received in terms of dose, duration or 
quantity of nutrition. In several cases, the nutrition interventions tested more than one change at 
a time relative to the comparison group. For example, a study may have implemented a nutrition 
intervention later in the comparison group relative to the intervention but also calorie restrict the 
control group. These combined differences in the comparison group make it difficult to 
determine which factor(s) account for outcomes across groups. Study designs could be enhanced 
by complete reporting of total daily caloric intake across study groups. Finally, control group 
interventions for at-risk or malnourished adults should reflect current professional practice 
standards. Several non-US surgical studies used prolonged non-feeding postoperatively as a 
control, which was deemed unethical by several authors57, 59, 209, 227 given recommendations of 
several professional societies more than two decades ago. Overall, heterogeneity in intervention 
type and reporting, and the resulting absence of key information, limited our ability to aggregate 
or conduct meta-analyses (beyond qualitative summaries) or accurately quantify risk of bias. 
Beyond the broad interventions themselves, studies rarely aimed nor were they statistically 
powered to examine variation in cancers studied or in types of healthcare providers. This made it 
difficult to determine the broader relevancy and applicability of findings from a given 
intervention for patients with a specific cancer (type/location/stage), treated in a selected setting 
(outpatient vs. inpatient) by different clinicians (surgeon, radiation oncologist, oncologist). This 
may be particularly relevant among studies of individuals with advanced cancer, where weight 
loss may no longer be a nutritional issue, but rather a metabolic issue that may be better treated 
pharmacologically.   

The current evidence lacks overarching coordination based on a strong clinical foundation for 
effectiveness in preventing cancer treatment harms—a problem made worse by wide variation in 
cancer types, stages, symptoms, and treatment approaches. Comorbidities further complicate the 
picture, as does the relatively short duration of cancer treatments. The field needs to identify 
more comprehensive interventions and assess whether research should focus on specific cancer 
types/stages/treatments or use a more general approach across these areas. In other words, the 
field must determine if nutrition interventions are only effective in certain clinical situations or 
are more broadly applicable across cancer populations. Therefore, future research needs well-
designed studies with detailed reporting on the interventions in settings and subgroups well 
aligned with priorities within U.S. settings and practice.  

Outcomes 
Outcomes collected to assess the impact of nutrition interventions were diverse and ranged 

from intermediate outcomes, such as changes in body weight, to longer-term outcomes such as 
changes in overall survival. We treated outcomes as a single category encompassing both 
outcomes of cancer and cancer treatment. We based this choice on the fact that the studies 
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themselves did not differentiate between these outcome categories making it impossible for us to 
disaggregate them and assign to one category or the other. 

Additionally, the fact that relevant outcomes were reported does not mean that these 
outcomes were the primary intent of the studies or that the studies were adequately powered to 
detect differences in specific outcomes. Qualitatively, in our data abstraction, we noted that 
many studies were focused on examining the impact of nutrition interventions on clinical 
laboratory markers of nutrition status or immune function; yet they also reported differences in 
mortality and length of hospitalization even though these were not stated as a primary, or even 
secondary, outcome. In addition, outcomes were often poorly defined, with few details provided 
on the timing or definitions of outcomes. While validated tools were sometimes used to quantify 
outcomes of interest, such as the Common Terminology Criteria for Adverse Events (CTCAE), 
more often studies only reported that an adverse event occurred. Studies reported few details on 
outcome evaluation (how, by whom, over what time frame and using what criteria the outcome 
was evaluated). Specifically, studies rarely reported differences in attrition or length of hospital 
stay/followup between the intervention and comparison groups. This presents particular 
challenges for outcomes such as adverse events, where the longer someone is observed, the more 
likely it is that outcomes of interest will be identified. Even when outcomes were clearly 
evaluated using validated tools, the tools selected (e.g., quality of life measures) varied across 
studies, making aggregation and comparison impossible.  

One crucial way to improve outcome assessment in future nutrition intervention studies will 
be to use standardized assessments with common, validated tools coupled with clearly defined 
assessment time periods that are consistent between the intervention and comparison group. This 
may include routine data collection of dietary intake and other measure of nutrition status. 
Additionally, studies need to report how outcomes were assessed, by whom, and according to a 
standard a-priori criteria. Many of these components are encompassed more broadly within the 
CONSORT criteria. However, our review suggests opportunities for professional societies 
representing nutrition and oncology professionals to advance a minimum reporting set of 
validated outcomes for nutrition intervention studies.  

Implementation and Systems Complexity 
In addition to intervention related considerations, nutrition and oncology professionals, 

policymakers and payers should remain aware of potential implementation considerations. Even 
when high-quality evidence is advanced to support the use of specific nutrition interventions, 
implementation may be difficult for many reasons. First, most nutrition intervention studies have 
been conducted in Asia and Europe, raising questions about feasibility or practicality of 
implementing these interventions in U.S. settings, where practice considerations and norms 
differ. Second, the United States continues to under-resource nutrition professionals in both 
inpatient and outpatient settings,228, 229 leading to poor overall access to comprehensive nutrition 
care for cancer patients across the United States17 Introducing new or expanded nutrition 
interventions without also enhancing capacity to implement these interventions will be 
problematic. Reimbursement for nutrition interventions, particularly outside of the inpatient 
setting, remains sparse. Finally, because studies were conducted in research settings with 
selected volunteers, we do not know whether our findings are applicable to non-research settings. 
Our report did not address how social determinants of health affect malnutrition risk, or barriers 
and facilitators for reducing malnutrition or adverse effects of cancer treatment outcomes, all of 
which needs attention from future research. As a result, implementation of nutrition interventions 
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will require comprehensive considerations of equity across populations with different underlying 
social determinants of health.  

Once evidence is established for the effectiveness of nutrition interventions, additional 
resources and administrative support will be required to integrate these interventions into 
complex care systems. Some approaches for facilitating needed resources and support include 
value-based care models or medical homes that support innovative approaches to addressing and 
improving outcomes more broadly among individuals with cancer. These models may encourage 
use of effective supportive care interventions (including use of dedicated nutrition professionals) 
to improve outcomes in this population. As with studies evaluating the effectiveness of the 
nutrition interventions themselves, these approaches must be coupled with rigorous research 
designs in future studies to ensure evidence-based implementation. 

Research Approaches 
Our evidence report identified areas that have implications for future research and by 

extension practice and policy. This review illustrates the breadth of the topic and exposes the 
complexity of obtaining high-quality needed evidence. One important step may be to develop a 
clear and detailed conceptual framework that addresses the clinical pathways involved in the care 
process. Such a framework would focus and clarify definitions of individuals “at risk for 
malnutrition.” It would encompass an extensive field of nutrition interventions that vary widely 
in delivery, composition, dose, and purity and standardization even within agreed upon nutrition 
intervention categories. The framework may address variation in cancers studied and cancer care 
providers. Importantly, this could help clarify the broader relevancy of findings from a given 
intervention administered in selected patients with a specific cancer (type/location/stage), treated 
in a selected setting (outpatient vs. inpatient) by different clinicians (surgeon, radiation 
oncologist, oncologist). It could also serve to reinforce the value of patient-important and clinical 
outcomes over intermediate outcomes such as weight or biochemical values. The framework 
would also place into context the role of social determinants of health (e.g., lack of access to 
insurance, economic and social stability, the built environment, social support) on the effects of 
nutrition interventions, particularly due to the lack of data on these factors in included studies.  

Programmatic goals could target research toward support of large well designed randomized 
trials in high priority well-defined populations, using standardized nutrition interventions and 
delivery modes, and addressing cancers and cancer clinicians/treatments of interest and clinically 
relevant outcomes. Decisional dilemmas often revolve around whether to use broader statements 
of “what are the effects of nutrition interventions in cancer patients” or narrower “does a specific 
nutrition intervention delivered in a given way to a specific group of cancer patients treated in a 
certain setting by a given clinician ameliorate a selected negative outcome.” And if the latter, 
what is the generalizability of the findings to other clinical situations?  

Strengths and Limitations of the Review 
We selected methods for this review that provided a detailed evidence map of the current 

state of literature on nutrition interventions, highlighting not only concentrations of literature but 
also gaps in intervention types. We used purposefully broad definitions of nutrition interventions, 
thereby increasing the scope, breadth and heterogeneity of the included literature to better assess 
the range and depth of available evidence. This decision allowed for demonstration of the diffuse 
literature set on the topic and highlighted the predominantly low quality of literature where there 
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were concentrations of similar intervention types. However, this required focusing on high level 
directionality of intervention effects across a broader range of nutrition interventions rather than 
detailed, precise estimates of intervention effects. Overall, this approach allowed for high level 
mapping of the evidence across Key Questions by patient, intervention, comparator and outcome 
categories, which helped to identify evidence gaps for future research. 

Conclusions 
Overall, this evidence map of RCTs found great heterogeneity across populations, nutrition 

interventions, cancer types and treatments and outcomes. While this report identified a large 
number of studies, they examined a wide variety of populations, nutrition intervention types, 
intent, timing, and mode of delivery as well as comparators, cancer types and treatments, and 
outcomes. Additionally, heterogeneity within each of these factors precluded aggregation of 
results. The highest concentration of literature comprised mainly high-risk of bias studies. 
Importantly, few studies were specifically designed to evaluate the main outcomes of interest 
relevant to the identified Key Questions. In the relatively near term, future research could 
evaluate evidence from existing methodologically rigorous observational studies. We did not 
include such studies in our evidence map, but they might provide relatively rapid and valuable 
information of the association between nutrition interventions and cancer treatment harms. 
Additionally, mapping overviews serve mainly as a horizon scan of the existing information, 
while providing an evidence repository to facilitate a deeper assessment of the direction, 
magnitude, and certainty of intervention effects in high priority/high literature volume areas. 
Future research could involve a quantitative assessment or more detailed stratification of findings 
for specific nutrition interventions, cancers, and cancer treatments (or across these categories) 
deemed most relevant to patients, clinicians, and guideline groups. Parallel efforts in the 
development of longer-term funding efforts should include a focus on creating standardized 
definitions and taxonomies for populations, interventions, and outcomes, as well as improved 
rigor in the design and reporting of nutrition interventions. Specifically, the field needs a more 
detailed future evaluation of a subset of nutrition interventions contained in this evidence map 
that focus on priorities most relevant to specific stakeholders (e.g., oncologists, patients, 
dietitians, researchers, policymakers). Currently, the quality and heterogeneity of the studies 
limit the ability to translate findings into clinical practice or guidelines. The field would benefit 
from coordinated efforts to develop detailed conceptual frameworks for mechanisms of nutrition 
interventions effects across patient nutrition risk categories, cancers, and cancer treatments. Such 
a framework would help determine those areas likely to answer clinical questions and outcomes 
(rather than intermediate measures) of highest priority to clinicians and patients. These 
frameworks can also help to prioritize research agendas as well as to inform study designs, and, 
ultimately clinical practice and health policy. Finally, this report did not address the relationship 
between social determinants of health and malnutrition risk, or relevant barriers and facilitators 
relevant to reducing malnutrition through nutrition interventions. Future research should examine 
the evidence relevant to these issues and effective interventions. 
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AE adverse event 
AND  Academy of Nutrition and Dietetics  
AHRQ Agency for Healthcare Research and Quality 
BCAA branched-chain amino acid 
BMI body mass index 
BW body weight 
CFU colony forming unit 
CHO carbohydrate 
CINV hemotherapy-induced nausea and vomiting 
CMF cyclophosphamide, methotrexate, and fluorouracil 
CONSORT CONsolidated Standards of Reporting Trials 
CQ contextual question 
CTCAE Common Terminology Criteria for Adverse Events 
DFS disease free survival 
DHA docosahexaenoic acid 
EAT Eating As Treatment program 
EEN early enteral nutrition 
EEIN early enteral immunonutrition 
EN enteral nutrition 
EORTC QLQ-C30 European Organization for Research and Treatment of Cancer, Quality of 
Life Questionnaire 
EPA eicosapentaenoic acid 
EPC Evidence-based Practice Center 
EPN early parenteral nutrition 
EQ-5D EuroQol-5D 
ER emergency roomFA fatty acid 
FFM fat free mass 
FM fat mass 
GLA gamma-linolenic acid 
HRQOL health related quality of life 
ICU intensive care unit 
IEN immunoenteral nutrition 
IMEN immunomodulating enteral nutrition 
IMPN immunomodulating parenteral nutrition 
ITT intention-to-treat 
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IV intravenous 
KQ key question 
LCT long chain triglyceride 
LOS length of hospital stay 
MA medroxyprogesterone acetate/megestrol acetate 
MAC mid-arm circumference 
MAMC mid-arm muscle circumference 
MNA-SF Mini Nutrition Assessment – Short Form 
MST malnutrition screening tool 
MUST malnutrition universal screening tool 
NA not available 
NG nasogastric 
NI nutrition intervention 
NIDT nutrition intervention during treatment  
NIH National Institutes of Health 
NJT nasojejunal tube 
NRS Nutrition Risk Screening 
ONS oral nutrition supplement 
OS overall survival 
P2P Pathways to Prevention 
PEG percutaneous endoscopic gastrostomy 
PICOTS population, intervention, comparator, outcome, timing and setting 
PMID PubMed Identification Number 
PN parenteral nutrition 
PNI pre-treatment nutrition intervention 
POD post-operative day 
PRISMA Preferred Items for Reporting in Systematic Reviews and Meta-Analyses 
PRO patient reported outcome 
PROMIS Patient-Reported Outcomes Measurement Information System 
PUFA polyunsaturated fat 
QOL quality of life 
RCT randomized controlled trial 
RNA ribonucleic acid 
ROB risk of bias 
RT radiotherapy 
SF-36  short-form health survey 
SIRS systemic inflammatory response syndrome 
SPN standard parenteral nutrition 
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SSI surgical site infection 
TPN total parenteral nutrition 
TSF triceps skin fold 
UTD unable to determine 
WPI  whey protein isolate 
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