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Abstract: The French National Cancer Institute conducted a collective expertise study with re-
searchers and clinical experts from the French Network for Nutrition And Cancer Research (NACRe
Network). The objective was to update the state of knowledge on the impacts of nutritional factors
on clinical endpoints during or after cancer. Data from 150 meta-analyses, pooled analyses or inter-
vention trials and 93 cohort studies were examined; they concerned 8 nutritional factors, 6 clinical
events and 20 cancer locations. This report shows that some nutritional factors have impacts on
mortality and on the risks of recurrence or second primary cancer in cancer patients. Therefore,
high-risk nutritional conditions can be encountered for certain cancer sites: from the diagnosis and
throughout the health care pathways, weight loss (lung and esophageal cancers), malnutrition (lung,
esophageal, colorectal, pancreatic, gastric and liver cancers), weight gain (colorectal, breast and
kidney cancers) and alcohol consumption (upper aerodigestive cancers) should be monitored; and
after cancer treatments, excess weight should be detected (colorectal, breast and kidney cancers).
These situations require nutritional assessments, and even support or management by health care
professionals, in the context of tertiary prevention. This report also highlights some limitations
regarding the existing literature and some needs for future research.

Keywords: cancer; diet; dietary supplements; obesity; alcohol

1. Introduction

In the United States, an estimated 16.9 million individuals with a history of cancer were
alive in 2019, and it is estimated that in France, 3.8 million people are living with or have
recovered from cancer [1]. Advances in screening, diagnosis and treatment have improved
patient survival for most cancers [2]. The goal of cancer management is no longer just to
treat the disease but also to reduce the risks of further morbidity and mortality. To pursue
this objective, the French National Cancer Institute, a health and science agency dedicated
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to cancer and placed under the umbrella of the Ministries of Health and Research, called for
a generalized preventive approach after a cancer diagnosis, including in particular smoking
cessation, the promotion of appropriate nutritional behaviour and the reduction of alcohol
consumption. A cancer diagnosis appears to be an opportune time to adopt healthier
behaviours based on the particular reception of risk reduction messages by patients [3,4].

Nutritional factors (weight, diet, physical activity, alcohol) are identified as impacting
the onset of cancer [5]. They are also involved in prognosis, quality of life, co-morbidities,
recurrences and second cancers, although the literature is more recent and less abundant.
Based on a review of the scientific literature, in 2012, the American Cancer Society published
nutrition and physical activity guidelines for cancer patients that highlight the benefits of a
diet rich in plant products and whole grains, regular physical activity and maintaining a
healthy weight [6].

Recently, the French National Institute of Cancer (INCa) conducted reviews of the
scientific literature on the benefits of physical activity and the benefits of smoking cessation
in cancer patients to inform and educate health professionals and patients [2,7]. In line with
this approach, INCa initiated a collective expert evaluation to update the American Cancer
Society’s 2012 analysis to complete the information provided to physicians and patients on
the influence of nutritional factors during and after cancer.

2. Materials and Methods
2.1. Evaluation Process

An expert group was set up at the end of 2017 by INCa involving clinicians and
epidemiologists from the French network on Nutrition And Cancer Research (NACRe
network, https://www6.inrae.fr/nacre/Accueil/NACRe-network, accessed on 15 June
2022), chosen for their expertise in the field. The modalities for the systematic literature
review and the evaluation of the evidence were discussed and adopted by the expert group.
The nutritional factors and clinical events to be considered were defined, and the types
of studies to include in the review and the selection criteria for publications were also
specified. The bibliographic queries/search strategies were then developed according to
these criteria.

The method of bibliography analysis, the nature of data to be extracted from articles,
the analysis grids and the criteria for evaluating the levels of evidence for the relationships
between nutritional factors and clinical events were also discussed by the expert group.

2.2. Definitions and Criteria for Inclusion/Exclusion of Publications

The inclusion criteria were:

- Population: cancer survivor or patient under neoplastic treatment.
- Nutritional factors of interest: weight (loss or gain)/body mass index/cachexia/body

composition (fat mass, muscle mass, body surface area), dietary patterns (a posteriori
and a priori), alcoholic beverages, dietary supplements (vitamins, minerals and other
nutrients or plants), foods, medicinal plant or mushroom products, nutritional advice
and nutritional advice combined with physical activity.

- Type of study: intervention trials, meta-analyses, pooled analyses published until
February 2019. For nutritional factors and cancer sites with insufficient data from
meta-analyses, pooled analyses and intervention trials (Request A in Appendix A)
cohort studies with more than 300 subjects published until November 2018 (Request B
in Appendix A) were included. This was the case for:

- Weight and associated factors: endometrium, cervix, liver, pancreas;
- Weight, undernutrition and associated factors: head and neck, pharynx, nasopharynx;
- Dietary patterns: all cancer sites;
- Alcoholic beverages: all cancer sites except breast;
- Foods: all cancer sites (except soya, fruit and vegetables and fibre for breast

cancer only);

https://www6.inrae.fr/nacre/Accueil/NACRe-network
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- Vitamins and minerals (except vitamin C and antioxidants for breast cancer only)
or herbs: all cancer sites;

- Timing of exposure: at or after diagnosis;
- Clinical outcomes: overall mortality, cancer-specific mortality, second primary

cancer, cancer progression, cancer recurrence, quality of life.

Exclusion criteria were:

- Precancerous lesions as outcomes: colonic adenomas, polyps, polycystic ovary syn-
drome, cervical dysplasia (Cervical Intraepithelial Neoplasia Grade 1 or CIN1);

- Primary prevention studies;
- Animal or in vitro studies;
- Studies in children;
- Studies with nutritional exposure measured before diagnosis; for meta-analyses,

publications not distinguishing pre- and post-diagnosis exposures.
- Nutritional factors excluded: therapeutic food modes, chewing gum, water, non-

validated criteria for the diagnosis of undernutrition (Inflammatory Nutrition Index,
Nutritional Index, Subjective Global Assessment, albumin...); this expertise did not
include the impacts of medical nutrition therapy such as enteral/parenteral nutrition,
immuno-nutrition, peri-operative nutrition or oral nutritional supplements. In this
field, recommendations for the nutritional management of adult cancer patients have
been developed [8]. As physical activity during and after cancer has already been
the subject of a recent collective expertise report [7], this factor was not included in
this work, and only interventions combining nutritional advice and physical activity
were considered.

- Clinical outcomes/events excluded: biomarkers (inflammation, albumin, immune
function, Prostate-specific antigen, oxidative stress, etc.), side or intermediate effects
(diarrhoea, mucositis, intestinal function, arthralgia, neuropathies, pain, weight loss,
loss of muscle mass, etc.), pathologic complete response, short-term mortality, biologi-
cal recurrence, quality of life criteria other than overall quality of life.

- Absence of hazard ratio, relative risk or odds ratio and of their 95% confidence interval.
- Non-randomized intervention trials.

2.3. Bibliographic Queries, Data Extraction and Analyses

The literature search was conducted in the PubMed database between August 2010, the
date of the bibliographic search of the American Cancer Society Review [6], and February
2019 (Nov. 2018 for cohort). It used MeSH terms for indexed articles and free words in the
title and abstract fields, restricted to English or French. Keywords and queries are provided
in Appendix A. In addition, meta-analyses of the World Cancer Research Fund/American
Institute for Cancer Research 2014 report on the relationships between nutrition and
survival in breast cancer patients were used. Reviews were also used for completeness of
the bibliography. To avoid redundancy, if there were several meta-analyses for the same
exposure and cancer site, taking into account the same studies, only the most recent or
highest-quality meta-analysis was considered. Similarly, if studies (intervention trial or
cohort study) were already included in a retained meta-analysis, they were not selected.

The articles to be analysed were distributed among experts according to their respec-
tive competences, and any uncertainties were resolved by discussion within the expert
group. For each nutritional factor considered, the expert first reviewed available publi-
cations based on title, abstract and keywords and then on the full text of the article. For
the meta-analyses and pooled analyses, a double reading was carried out by two experts.
Using a standardized data collection form, each expert extracted the following information
from the full-text selected articles: for all studies, first author’s last name, publication year,
country, type of study, inclusion/exclusion criteria, sample size, mean age, gender, cancer
site, number of cancer cases, mean follow-up, exposure, outcome, groups’ comparison
or dose–response relationship and corresponding hazard ratios or relative risks, and 95%
confidence intervals, adjustment factors and bias; for meta-analyses or pooled analyses:
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number and type of studies included, stratification, heterogeneity for meta-analyses and
pooled analyses, sensitivity analyses and results from meta-regressions; for intervention
trials: name of the trial, country in which the trial was conducted, randomization, blindness,
intervention (type, duration), follow-up duration and number/proportion of subjects lost
to follow-up.

The summary of extracted data and the updated level of evidence proposed by each
expert were reviewed and discussed by the overall expert group until a consensus was
reached. Finally, the levels of evidence were qualified as convincing, probable, suggestive
or not conclusive, according to the criteria that were defined in Table 1. The expert group
corrected the drafts of each expert and validated the report. A national consultation was
carried out with 103 external independent experts with the objective of assessing the
readability, coherence and acceptability of the text, conclusions and recommendations.

Table 1. Criteria used by the INCa expert for evaluating the levels of evidence.

Grade Criteria Required

Convincing

MA or PA of intervention studies or at least 2 intervention studies with:
- Statistically significant association
- Controlled and randomized
- High number of patients and events
- No high or unexplained heterogeneity *
Or
MA or PA of prospective cohort studies with:

- Statistically significant association
- Dose–response analysis
- High number of studies included in the MA
- High number of patients and events
- No high and unexplained heterogeneity

Probable

MA or PA of intervention studies or at least 2 intervention studies with:
- Statistically significant association
- Controlled and randomized
- High number of patients and events
Or
MA or PA of prospective studies with:

- Statistically significant association
- High number of studies included
- High number of patients and events
- No high and unexplained heterogeneity

Suggestive

MA or PA of intervention studies or one intervention with:
- Statistically significant association
- Controlled and randomized
- High number of patients and events
Or
MA or PA of prospective studies with:

- Statistically significant association
Or
At least 2 cohort studies with:
- Statistically significant association
- High number of patients and events

Not conclusive

- Not enough studies or
- Inconsistent results or
- High heterogeneity or
- Low number of patients or events or
- Poor-quality studies

Improbable

MA or PA of intervention studies or at least 2 intervention studies with:
- No statistically significant association: relative risk near 1 and narrow confidence

interval
- Controlled and randomized
- High number of patients and events
- No high and unexplained heterogeneity *
Or
MA or PA of prospective studies with:

- No statistically significant association: relative risk near 1 and narrow confidence
interval

- High number of studies included,
- High number of patients and events
- No high and unexplained heterogeneity

MA: meta-analysis; PA: pooled analysis; * High heterogeneity: I2 ≥ 75% (WCRF/AICR, 2007).
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2.4. Terminology and Definitions

In the report, the terms below have been used with the following definitions:
Dietary supplements: According to European Directive 2002/46/EC, food supple-

ments are “foodstuffs intended to supplement the normal diet and which constitute a
concentrated source of nutrients or other substances with a nutritional or physiological
effect, alone or in combination, marketed in dose form, namely, forms of presentation such
as capsules, pastilles, tablets, pills and other similar forms, as well as sachets of powder,
ampoules of liquid, dropper bottles and other similar forms of liquid or powder prepara-
tions intended to be taken in measured units of small quantities”. They consist of one or
more compounds that may include nutrients such as vitamins, minerals, amino and fatty
acids and plant extracts.

Body composition: the following parameters have been found in studies of body composition:

- Body Surface Area: the external surface area of the skin covering the body (m2). The
most common calculation formula is the square root of (weight x height/3600), with
weight in kg, height in cm and Body Surface Area in m2. The standard is 1.73 m2.

- Skeletal Muscle Index: muscle mass index (in cm2/m2), calculated as the ratio of
skeletal muscle area (cm2) to the square of body size (m2) or the square of body surface
area (m2) depending on the indices used. The cross-sectional skeletal muscle area is
measured on a CT scan cross-section at the third lumbar vertebra and is a reliable
representation of the total muscle mass of the body.

- Skeletal Muscle radioDensity: muscle radiodensity, the average of the attenuation
coefficient in the muscle (expressed in Hounsfield unit, which is measured on a CT
scan cross-section at the third lumbar vertebra. The attenuation of the muscle is
expressed in relation to that of the water taken as a reference).

3. Results

A total of 8605 references were identified by searches in the Medline database, from
which 826 abstracts were selected (Figure 1). After reading the corresponding full- text arti-
cles, 243 relevant articles were identified, including 63 meta-analyses, 22 pooled analyses,
65 intervention trials and 93 cohort studies.

The full results and analysis of this literature search are detailed in the INCa report
published by the expert group. In particular, the synthetic tables present all studies and
their main results by nutritional factor and cancer location. In the following sections, the
indicators of each nutritional factor, the results and the conclusions of the evaluation process
by the expert group are summarized for cancers sites for which a convincing, a probable
or a suggested level of evidence was established. We also highlighted main nutritional
factors with only limited evidence, in order to foster and guide further research in the
field. Table 2 is a synthetic table that summarizes the level of evidence for the associations
between each nutritional factor and the studied clinical events during and after cancer for
each cancer site. For a large majority of the studied relationships, the levels of evidence
are judged “inconclusive” and require further research to consolidate knowledge about
these associations.
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Table 2. Cont.

Liver Pancreas Stomach Cervix Bladder UADT Nasopharynx Solid tumors Hematological
tumors
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3.1. Overweight and Obesity

Overweight or obesity after cancer diagnosis may be either beneficial or deleterious
depending on the cancer location.

Obesity in women with non-metastatic breast cancer was associated with an increased
risk of second cancer (convincing level of evidence) and increased overall and cancer-
specific mortality (probable level of evidence) [9–13]. Overweight and obesity in these
patients were probably associated with an increased risk of recurrence [10]. Obesity (but
not overweight) in patients with colorectal cancer was convincingly associated with an
increased overall mortality and risk of relapse [14–17]. Overweight and obesity were
associated with increased overall mortality in patients with kidney cancer (probable level of
evidence) [18].

In contrast, both overweight and obesity were associated with a reduced overall and
cancer-specific mortality in lung cancer patients, as well as with a reduced overall mortality
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in patients with esophageal cancer (probable level of evidence) [19,20]. One study suggested
an association between overweight and obesity and a decreased cancer-specific mortality
in stomach cancer patients [21]. Other limited data suggested an association between weight
gain and reduced overall mortality or risk of progression in lung cancer patients [22].

3.2. Malnutrition and Sarcopenia

Malnutrition at diagnosis can translate into a low body mass index, weight loss
or sarcopenia (i.e., myopenia in the concerned studies). Malnutrition was convincingly
associated with an increased overall mortality, risk of relapse and progression in patients
with colorectal cancer [15,17,23,24].

Malnutrition was also associated with an increased overall mortality in patients with
lung and stomach cancer, and with esophagus, liver and pancreas cancer when malnutrition
was evaluated by sarcopenia. Malnutrition evaluated by sarcopenia was also associated
with an increased cancer-specific mortality in stomach cancer and with the risk of relapse
in liver and stomach cancer patients (probable level of evidence) [20,25–29].

Other limited data suggested that malnutrition was associated with an increased overall
mortality in cervical and kidney cancer patients, an increased cancer-specific mortality in
lung cancer patients, an increased risk of relapse in patients with upper aerodigestive tract
cancers, an increased overall mortality and increased risk of relapse in nasopharyngeal
cancer patients, an increased overall and cancer-specific mortality and increased risk of
relapse in patients with solid tumors, and an increased global mortality and increased risk
of progression in patients with hematological tumors [20,30–37].

Limited evidence suggested that nutritional advice to limit weight loss was associated
with decreased cancer-specific mortality and risk of relapse in colorectal cancer patients
(suggested level of evidence) [38].

3.3. Alcoholic Beverages

Few studies have evaluated the relationships between alcohol consumption following
diagnosis of cancer and cancer prognosis. The level of evidence was judged as probable for
the association between alcohol and the risk of a second cancer in patients with cancer of
the upper aerodigestive tract [39].

3.4. Dietary Patterns

Since foods are not eaten in isolation, considering the effects of dietary patterns allows
for assessing the overall role of diet as a combination of different foods and nutrients.

Some dietary profiles and foods may be beneficial for certain cancer sites. A low-fat
diet was associated with decreased overall mortality and risk of relapse in breast cancer
patients (probable level of evidence) [40,41]. Data regarding the Mediterranean diet (a priori
score or a posteriori calculation) were too scarce and inconsistent. In some studies, a score of
adherence to specific nutritional recommendations (ACS: American Cancer Society; WCRF:
World Cancer Research Fund; HEI: Healthy Eating Index; DASH: Dietary Approaches to
Stop Hypertension . . . ) was used to explore the effect of diet on prognostic of patients in
addition to other health behaviors (physical activity, alcohol consumption . . . ), but the
level of evidence was not sufficient to conclude so far.

3.5. Foods

For prostate cancer patients, limited data suggested that saturated fatty acids were
associated with increased overall mortality and high-fat dairy products with an increased
cancer-specific mortality, while vegetable fats were associated with decreased overall
mortality (suggested level of evidence) [42–45]. Soy consumption following a diagno-
sis of breast cancer was associated with a decreased risk of recurrence (suggested level
of evidence) [46–48]. The consumption of fiber-containing foods following a diagnosis
of breast cancer was associated with decreased overall mortality (probable level of evi-
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dence) [49]. Limited evidence suggested that coffee consumption following a diagnosis of
colorectal cancer was associated with decreased overall mortality [50,51].

3.6. Dietary Supplements

Some dietary supplements taken under medical supervision after a diagnosis of cancer
may be beneficial for some cancer sites. In breast cancer patients, the consumption of
vitamin C supplements was associated with decreased overall and cancer specific mortality
(probable level of evidence) [52]. Limited evidence suggested that the consumption of
vitamin D or E supplements was associated with a decreased risk of breast cancer recur-
rence (suggested level of evidence) [53]. The consumption of branched-chain amino acid
supplements was associated with decreased overall mortality in patients with liver cancer
(suggested level of evidence), but this factor should be considered with caution regarding
the possible metabolic or vascular risk evocated in the literature [54,55]. In contrast, delete-
rious effects have been highlighted by the American Cancer Society associated with the
consumption of vitamin E-based dietary supplements in patients with upper aerodigestive
tract cancers (increased risk of overall and specific mortality) [6]. Moreover, high doses of
antioxidants repaired the oxidative damage induced by cancer cell treatments, thus limiting
the effectiveness of these treatments [48,56–58].

3.7. Medicinal Plants and Chinese Mushrooms

Limited data exist on the impacts of certain Chinese mushrooms and medicinal plants
after a diagnosis of cancer. Researchers have suggested that extracts of Coriolus versicolor
fungi are associated with a decrease in overall mortality in patients with breast, colorectal
and stomach cancer (suggested level of evidence) [59]. Chinese herbal decoctions of Jianpi
Qushi and Jianpi Jiedu were associated with improved overall quality of life in patients
with colorectal cancer (suggested level of evidence) [60,61]. However, these results have
only been observed in meta-analyses of small trials including Asian patients exclusively
and should therefore be interpreted with caution.

4. Discussion

Measuring the impacts of nutritional factors in cancer patients on the prognosis
or progression of the disease is complex due to the diversity of situations that may be
encountered depending on the disease (stage, site or type of tumors), the treatments
administered or the associated side effects, which may interact with nutritional factors.
It is thus difficult to conclude with certainty, in the case of observational studies, that an
observed association is not due to a possible unidentified confounding factor or to reverse
causality (the nutritional factor is affected by the disease and not the other way around).
The majority of studies are based on volunteer participants, described in the literature as not
being representative of the cancer population because they are usually “in better shape” and
already aware of or motivated by the issues of the study. This leads to a potential selection
bias that limits the extrapolation of these results to the entire cancer population. In weight-
related studies, the inherent limitations are, on the one hand, the difficulty in distinguishing
between intentional and unintentional (disease-related) weight loss, particularly in breast
cancer patients, and, on the other hand, the difficulty in considering the problem and the
lack of studies on muscle loss in obese subjects (sarcopenic obesity). More generally in the
case of deleterious factors (undernutrition, alcohol...), it is not possible for ethical reasons to
conduct intervention trials exposing patients to these factors. It may be considered (if the
expected benefit is significant) to make interventions to reduce exposure to risk factors, for
example by giving nutritional advice to limit weight loss. No intervention studies assessed
the combined effects of nutritional advice and physical activity on survival, recurrence or
secondary cancer. It is important to complete the available data. This information would be
essential for defining programs well adapted to patients’ profiles. The type of intervention
(contents of nutritional advice, frequencies and modalities —phone exchange, meeting,
therapeutic education program . . . ) would also have to be specified. Other methodological
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limitations of the studies identified in this review are common, such as: limited sample
size; duration of follow-up often too short to conclude on the effects of the intervention,
especially for cancer sites with good prognosis; unspecified or uncertain timing of exposure
measurements (before/after diagnosis, before/after treatment/after treatment), which
are nonetheless crucial to consider; elderly populations not individualized in the studies;
different reference thresholds used for the same exposure factor; the possible lack of
adjustment for tobacco and/or alcohol in some studies on the role of weight in patients
with lung cancer; and the lack of control for other prognostic factors for the disease and the
heterogeneity of the populations studied (e.g., in breast cancer, very different prognosis
according to molecular type, not taking into account menopausal status).

This shows the extent of current research needs. First of all, the temporality of exposure
in relation to cancer diagnosis is important to consider. Additional studies are needed
regarding post-diagnosis exposure periods in order to make recommendations on the
expected benefits/risks of changes in nutritional behavior following a cancer diagnosis.
In particular, it will be essential to be able to provide answers to the following questions:
What is the effect of stopping alcohol consumption after cancer diagnosis? What is the
effect of intentional weight loss after diagnosis?

Most studies have been conducted in breast cancer patients. It is therefore necessary
to be able to provide answers for other cancer sites or for different types and stages
of the disease. For certain factors (certain dietary supplements, mushrooms, Chinese
medicinal plants), the studies were conducted exclusively in Asian populations. They
should therefore be confirmed in European/other populations and in the conditions of
therapeutic management that are common in Europe. The biological mechanisms by which
nutritional factors could prevent cancer recurrence or mortality are still uncertain. In the
future, the identified mechanisms may be taken into account in the evaluation of the levels
of evidence.

In setting levels of evidence and developing recommendations, the working group has
taken these different limitations into account. Wherever possible, levels of evidence have
been established for associations between the nutritional factors and the clinical events of
interest for each cancer site. When studies included patients with different cancers and
provided results across all cancers, the consistency of the results with those by cancer
site was verified. However, given the heterogeneity of these different clinical situations,
the results for all cancers combined did not raise the levels of evidence. Similarly, for
weight-related studies, when a mixed group including both overweight and underweight
patients was used as a control group, levels of evidence were not evaluated.

The potential deleterious effects of certain factors, in particular interactions with
treatments that may reduce their effectiveness, have already been the subject of recommen-
dations for caution, such as: high-dose antioxidant intake [6], alcohol consumption [6] and
consumption of soy in the form of food or dietary supplements [47,48]. The working group
convened by INCa also raised concerns about the potential risks and regulatory aspects
related to Chinese medicinal mushrooms and plants, as they are currently not authorized
in Europe for human consumption. Despite these limitations, the data collected for certain
factors justify certain general nutritional prevention recommendations for patients suffering
from or cured of cancer, unless specific medical advice is given. For a large majority of
the relationships studied, the established levels of evidence are inconclusive and require
further research to consolidate knowledge about these associations.

5. Conclusions

These recommendations are based on the experts’ evaluation and on clinical practice.
Only convincing and probable levels of evidence allow for recommendations to be proposed.
Nutritional management, when necessary, should be adapted to the patient’s clinical
situation. The recommendations do not replace the need to assess the patient’s nutritional
status throughout the care pathway.
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The expert group considered that it is inappropriate during treatment to make obese
patients lose weight because of the associated risk of muscle loss and undernutrition.
Return to a normal weight can only be considered in patients after treatment. Similarly, in
people over 70 years of age, weight loss should be avoided both during and after treatment.
Available data for breast and colorectal cancer patients showed the deleterious effects
of both obesity and undernutrition. It is important to prevent, detect and, if necessary,
manage malnutrition in these patients: during treatment, it is recommended to avoid
weight gain in patients who are not malnourished; after treatment, it is recommended to
maintain or reach a normal weight. For kidney cancer patients, the available data show
the deleterious effects of overweight and obesity: during treatment, it is recommended
that weight gain be avoided in patients who are normal or overweight; after treatment, it
is recommended to maintain or achieve a normal weight. For patients with cancer of the
liver, pancreas and stomach, available data show the deleterious effect of undernutrition.
For these patients, after diagnosis, it is recommended to prevent, detect and, if necessary,
treat undernutrition. For patients with lung and esophageal cancer, the available data show
both a beneficial effect of overweight and a deleterious effect of undernutrition. In these
patients, it is recommended to avoid weight loss and to prevent, detect and, if necessary,
manage undernutrition.

As in the general population, the data suggested that high-fat foods be limited and
that fiber-rich foods be preferred. For patients with upper aerodigestive tract cancer,
it is recommended to avoid alcohol consumption. Even in the absence of conclusive
evidence for the other locations, it is recommended that all cancer patients limit their
alcohol consumption. Although the level of evidence has been described as probable for
the consumption of soy and vitamin C supplements, in the absence of specific information
on amounts, duration and possible deleterious interactions with treatment, it is premature
to recommend their consumption by breast cancer patients.

Regarding the use of Chinese mushrooms and medicinal plants after a cancer diagnosis,
the effects on prognosis of cancer should be evaluated in European populations and under
the conditions of therapeutic management in Europe, and it should be verified that there
are no deleterious interactions with anti-cancer treatments. Currently, extracts of the
fungus Coriolus versicolor and the plants Jianpi Qushi and Jianpi Jiedu are not authorized
for human consumption in Europe. In the current state of knowledge, and taking into
account the reservations mentioned, it is recommended that patients be advised not to
self-administer these extracts or decoctions during cancer treatments. In conclusion, the
recommendations for the main risky nutritional situations that heath care professionals
should manage are summarized in Figure 2.
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Appendix A. Bibliographic Requests

#1 cancer and cancer patients
(“Cancer Survivors”[Mesh] OR (neoplasms[Mesh] OR cancer[tiab] OR cancers[tiab]

OR tumor[tiab] OR tumors[tiab] OR tumour[tiab] OR tumours[tiab] OR Neoplas*[TIAB]
OR Carcino*[TIAB] OR Sarcom*[TIAB] OR Malign*[TIAB] OR Adenocarcinom*[TIAB] OR
Adenosarcom*[TIAB] OR Angiosarcom*[TIAB] OR Gliom*[TIAB] OR Leukaem*[TIAB]
OR Leukem*[TIAB] OR Lymphom*[TIAB] OR Melanom*[TIAB] OR myeloma*[tiab] OR
glioblastoma*[tiab]) AND (patient[tiab] OR patients[tiab] OR survivor*[tiab] OR “Sur-
vivors”[Mesh] OR diagnos*[tiab] OR recurrence[tiab]))

#2 Nutritional factors:
#2.1 Weight
((“Body Weights and Measures”[Mesh] NOT (Organ Size [Mesh] OR Tumor Burden

[Mesh])) OR Body Weight Changes[Mesh] OR weight loss[tiab] OR adiposity[tiab] OR
body fatness[tiab] OR weight change[tiab] OR weight gain[tiab] OR BMI[tiab] OR “body
mass index”[tiab] OR obes*[tiab] OR overweight[tiab] OR over-weight[tiab] OR “waist
hip ratio”[tiab] OR anthropometry[tiab] OR underweight[tiab] OR under-weight[tiab] OR
WHR[tiab] OR waist circumference[tiab] OR hip circumference[tiab] OR body composi-
tion[tiab] OR body mass[tiab] OR skinfold measurement*[tiab] OR skinfold thickness[tiab]
OR bio-impedence[tiab] OR bioimpedence[tiab] OR body fat composition[tiab] OR corpu-
lence[tiab])

#2.2 Dietary patterns
(Diet, Mediterranean[Mesh] OR Diet, Western[Mesh] OR Healthy Diet[Mesh] OR Diet,

Vegetarian[Mesh] OR ((Nutrition*[TIAB] OR Diet*[TIAB] OR Eating[TIAB] OR Food[TIAB]
OR Prudent[TIAB] OR Mediterranean[TIAB] OR Western[TIAB] OR Healthy[TIAB] OR
Unhealthy[TIAB]) OR PNNS[TIAB] OR “WCRF/AICR”[Tiab]) AND (Pattern[TIAB] OR
Patterns[TIAB] OR Profile[TIAB] OR Profiles[TIAB] OR Score[TIAB] OR Scores[TIAB] OR
index[TIAB] OR indexes[TIAB])) OR ((Prudent[TIAB] OR Mediterranean[TIAB] OR West-
ern[TIAB] OR Healthy[TIAB] OR Unhealthy[TIAB]) AND (Diet[TIAB] OR Diets[TIAB]))
OR (Healthy eating index[TIAB] OR HEI score[TIAB] OR AHEI[TIAB] OR Diet qual-
ity index[TIAB] OR Dietary quality index[TIAB] OR DQI-I[TIAB] OR DQI-R[TIAB] OR
Programme National Nutrition Santé-Guideline Score[TIAB] OR PNNS-GS[TIAB] OR
“medi-lite”[Tiab] OR Healthy food index[TIAB] OR Mediterranean adequacy index[TIAB]
OR Dietary guideline index[TIAB] OR Diet quality score[TIAB] OR MDQI[TIAB] OR
aMed score[TIAB] OR MDS score[TIAB] OR rMED score[TIAB] OR MSDPS[TIAB] OR
Pandiet[TIAB] OR DASH[TIAB] OR Dietary Approaches to Stop Hypertension[TIAB]))

#2.3 alcoholic beverages
(Alcohol-Related Disorders[Mesh] OR Alcohol Drinking[Mesh] OR Alcoholic Bever-

ages[Mesh] OR Binge Drinking[Mesh] OR Alcoholism[Mesh] OR Alcoholics[Mesh] OR Alco-
holic Intoxication[Mesh] OR Temperance[Mesh] OR Ethanol[Mesh] OR Acetaldehyde[Mesh]
OR (alcohol[Title/Abstract] OR alcohols[Title/Abstract] OR alcoholic[Title/Abstract] OR
alcoholics[Title/Abstract] OR alcoholism[Title/Abstract] OR drunkenness[Title/Abstract]
OR ethanol[Title/Abstract] OR acetaldehyde[Title/Abstract] OR temperance[Title/Abstract]
OR cider[Title/Abstract] OR wine[tiab] OR beer[tiab] OR spirits[tiab] OR liquor[tiab] OR
liquors[Title/Abstract])

#2.4 dietary supplements
Dietary Supplements[Mesh] OR (supplement*[tiab] AND (diet*[tiab] OR nutrition*[tiab]

OR vitamin*[tiab] OR multivitamin*[tiab] OR Antioxidants[Mesh] OR Antioxidant*[tiab]
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OR Antioxidants[Pharmacological Action] OR “Antioxidants”[Substance Name] OR “Vita-
mins”[Mesh] OR “Vitamins” [Pharmacological Action OR folates[TIAB])

#2.5 Foods
Diet, Food, and Nutrition[MH] OR Food and beverages[MH] OR Dietary Fats[Mesh]

OR cereal*[TIAB] OR grain*[TIAB] OR granary[TIAB] OR wholegrain*[TIAB] OR whole-
wheat[TIAB] OR fiber[TIAB] OR fibre[TIAB] OR vegetable*[TIAB] OR legume*[TIAB] OR
fruit*[TIAB] OR citrus[TIAB] OR grapefruit[TIAB] OR tomato*[TIAB] OR beans[TIAB] OR
soy[TIAB] OR soybean*[TIAB] OR soyabean*[TIAB] OR soyfood[TIAB] OR soya[TIAB]
OR nut[TIAB] OR nuts[TIAB] OR peanut*[TIAB] OR groundnut*[TIAB] OR meat[TIAB]
OR poultry[TIAB] OR chicken[TIAB] OR fish[TIAB] OR egg[TIAB] OR eggs[TIAB] OR
bread[TIAB] OR fats[TIAB] OR oils[TIAB] OR oil[TIAB] OR seafood[TIAB] OR syrup[TIAB]
OR dairy[TIAB] OR milk[TIAB] OR butter[TIAB] OR yogurt[TIAB] OR yoghurt[TIAB] OR
cheese[TIAB] OR herbs[TIAB] OR spices[TIAB] OR chilli[TIAB] OR chillis[TIAB] OR pep-
per*[TIAB] OR condiments[TIAB] OR chocolate[TIAB] OR cacao[TIAB] OR salt[TIAB] OR
salting[TIAB] OR salted[TIAB] OR salty[TIAB] OR saltfree[TIAB] OR sodium chloride[TIAB]
OR garlic[TIAB] OR beverage*[TIAB] OR water[TIAB] OR drink*[TIAB] OR tea[TIAB] OR
coffee[TIAB] OR juice[TIAB] OR foods[TIAB] OR broccoli[TIAB] OR pomegranate[TIAB]
OR mushroom[TIAB] OR mushrooms[TIAB] OR cruciferous[TIAB] OR sugar[TIAB] OR
meats[TIAB] OR algae[TIAB] OR glycemic load[MH] OR glycemic index[MH] OR glycemic
load[TIAB] OR glycemic index[TIAB]

#2.6 Nutritional advices
(“dietary counseling”[tiab] OR “Dietary advice”[tiab] OR “Dietary intervention”[tiab]

OR “Nutritional intervention”[tiab] OR “Nutrition intervention”[tiab] OR “Nutrition
counseling”[tiab] OR “Nutritional counseling”[tiab] OR “Diet counseling”[tiab] OR Di-
etitian[tiab] OR Dietitians[tiab] OR “nutrition advice”[tiab] OR “nutritional advice”[tiab]
OR counseling[mesh] OR ((“Patient education as topic”[Mesh] OR “Early intervention
(education)”[Mesh]) AND (diet*[tiab] OR nutrition*[tiab])) OR “Dietary advices”[tiab] OR
“nutritional advices”[tiab] OR “nutrition advices”[tiab] OR “Dietary interventions”[tiab]
OR “Nutrition interventions”[tiab] OR “Nutritional interventions”[tiab])

#3 Clinical events
#3.1
(“quality of life”[tiab] OR Quality of Life[Mesh]) AND (Disease Progression[Mesh]

OR Recurrence[Mesh] OR Prognosis[Mesh] OR Neoplastic Processes[Mesh] OR Neoplasm
Recurrence, Local[Mesh] OR prognosis[tiab] OR progression[tiab] OR recurrence[tiab]
OR relapse[tiab] OR remission[tiab]) AND (Neoplasms/drug therapy[Mesh] OR Neo-
plasms/radiotherapy[Mesh] OR Neoplasms/therapy[Mesh] OR therapy[Title/Abstract] OR
chemotherapy[Title/Abstract] OR radiotherapy[Title/Abstract] OR treatment[Title/Abstract])
AND (adverse effects[Subheading] OR Neoplasms/complications[MH]) AND (Neoplasms,
Second Primary[Mesh] OR Neoplasms, Multiple Primary[Mesh] OR (cancer*[tiab] AND
(new[Title/Abstract] OR second*[Title/Abstract] OR subsequent[Title/Abstract] OR addi-
tional[Title/Abstract] OR metachronous[Title/Abstract] OR multiple[Title/Abstract] OR
synchronous[Title/Abstract])) AND (Mortality[Mesh] OR Survival Analysis[Mesh] OR mor-
tality[Subheading]) OR survival[tiab] OR mortality[tiab]) AND predictive factor[tiab] OR
predictive factors[tiab] OR prognostic factor[tiab] OR prognostic factors[tiab]

#3.2
((((Disease Progression[Mesh] OR Recurrence[Mesh] OR Prognosis[Mesh] OR Neo-

plastic Processes[Mesh] OR Neoplasm Recurrence, Local[Mesh] OR prognosis[tiab] OR
progression[tiab] OR recurrence[tiab] OR relapse[tiab] OR remission[tiab]))) OR ((Neo-
plasms, Second Primary[Mesh] OR Neoplasms, Multiple Primary[Mesh] OR (cancer*[tiab]
AND (new[Title/Abstract] OR second*[Title/Abstract] OR subsequent[Title/Abstract] OR
additional[Title/Abstract] OR metachronous[Title/Abstract] OR multiple[Title/Abstract]
OR synchronous[Title/Abstract])))) OR ((Mortality[Mesh] OR Survival Analysis[Mesh] OR
mortality[Subheading]) OR survival[tiab] OR mortality[tiab]))

#4 Type of studies
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#4.1 Clinical trials + meta-analyses + pooled analyses
(“Clinical Trials as Topic”[Mesh:NoExp] OR “Clinical Trials, Phase I as Topic”[Mesh] OR

“Clinical Trials, Phase II as Topic”[Mesh] OR “Clinical Trials, Phase III as Topic”[Mesh] OR
“Clinical Trials, Phase IV as Topic”[Mesh] OR “Controlled Clinical Trials as Topic”[Mesh] OR
“Clinical Trial”[Publication Type:NoExp] OR “Clinical Trial, Phase I”[Publication Type] OR
“Clinical Trial, Phase II”[Publication Type] OR “Clinical Trial, Phase III”[Publication Type]
OR “Clinical Trial, Phase IV”[Publication Type] OR “Controlled Clinical Trial”[Publication
Type] OR “Randomized Controlled Trial”[Publication Type] OR Women’s Intervention Nu-
trition Study[TIAB] OR WHI[TIAB] OR Women’s Health Initiative[TIAB] OR WHEL[TIAB]
OR Women’s Healthy Eating and Living Study[TIAB] OR DEDICa[TIAB] OR Diet, Exercise
and Vitamin D in Breast Cancer Recurrence[TIAB] OR Choice trial[TIAB] OR Choosing
Healthier Drinking Options In primary CarE[TIAB] OR “Meta-Analysis”[Publication Type]
OR “Meta-Analysis as Topic”[Mesh] OR metaanalysis[title] OR “meta analysis”[title] OR
“pooled analysis”[title])

#4.2 Cohort studies
(cohort[tiab] OR follow-up[tiab] OR longitudinal[tiab])
#5 Limits:
(French[la] OR English[la])
(“2010/08/01”[PDAT]: “2020/07/03”[PDAT])
hasabstract[text]

• Request A: #1 AND (#2.1 OR #2.2 OR #2.3 OR #2.4 OR #2.5) AND #3.1 AND #4.1 AND #5
• Request B: #1 AND (#2.1 OR #2.2 OR #2.3 OR #2.4 OR #2.5) AND #3.2 AND #4.2 AND #5

For the factor “weight”, filters were applied to obtain only the following cancer
locations: endometrium, cervix, liver, pancreas, head and neck, pharynx, nasopharynx

• Request Nutritional advices: #1 AND #2.6 AND #3.1 AND #4.1 AND #5
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