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Opinion
Highlights
. Nutritional Condition. Evaluation and Diagnosis. Prevalence.
. Attenuate toxicity, manage treatment times, side effects.
. Body Mass: Malnutrition, Obesity, Undernutrition, Sarcopenic, Cachexia.
. Quality of life, reduction of mortality.
. Immune, Metabolic, and Inflammatory status.
. Microbiota-Microbiome: Prebiotics, Probiotics, Symbiotics. Postbiotics.
. Education.

e ASPEN/ESPEN/SEON/ASCO GUIDES.

Introduction

To prevent, as well as improve the quality of life and survival of
cancer patients, this must be seen under a multimodal concept and
thus obtain the best results from cancer therapy. There are nearly
a hundred locations or histological varieties (cancer) that, although
with common features, have characteristics with implications of a
different clinical-therapeutic and prognostic nature. Malnutrition
is the common comorbidity in cancer patients, with determinants
linked to the patients, the tumor, and the treatment [1]. Very com-
promised in the hospitalized patient. The objective of this short
writing is to review concepts not seen or used as a priority in some
entities where cancer patients are managed.

@ @ This work is licensed under Creative Commons Attribution 4.0 License | ACRCI.MS.ID.000570.

Incidence WHO (World Health Organization)

Cancer is the set of diseases characterized by the progressive
accumulation of mutations in the genome of a cell. There are vari-
ous homeostatic mechanisms that determine the balance between
cell proliferation and death. By 2030, the global incidence is ex-
pected to rise to 21.7 million cancer cases and 13 million cancer
deaths due to population growth and aging. In the USA, Gastric Can-
cer represents more than 20% of all newly diagnosed cancer cases,
considered the fourth most common type and the second leading
cause of cancer death. ” Actions Regarding Tobacco Use, Diet and
Infections Can Prevent A Third of Cancers and it is Possible to Cure
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Another Third.. It is necessary to carry out prevention programs
at the level of the official organisms of each country. (“no smok-
ing” campaigns, “eat healthy”, HPV in gynecological consultations,
among others) [2].

Diet, Cancer and Malnutrition

1. Theideal nutrition can reduce the risk of cancer: Antioxidants,
Flavonoids, Folates, Vit D, Ca, Fats. Pre/probiotics. Different
lifestyles that include food -diet e.g.: Mediterranean, Western,
Okinawa, etc., of different prognoses in various pathologies.

2. Etiological factors in the appearance of cancer: Acrylamides,
Heterocyclic amines. Dietary Trans Fats, Alcohol, Genetics, Epi-
genetics, health of Gastrointestinal Tract (TGI).

3. Malnutrition such as obesity, undernutrition, it is a common
factor in cancer, both in its etiology and in its prognosis. Can-
cerous cachexia, a devastating syndrome, affects 50-80% of
patients, responsible for the death of at least 20%. Skeletal
muscle loss, even in the presence of adequate food and insu-
lin intake, has a multifactorial and complex etiology, due to
the presence of proinflammatory cytokines and specific tu-
mor-derived factors, which initiate an energy-intensive acute
phase protein response. The most relevant phenotypic clinical
characteristic of Cachexia Ca is muscle loss and strength (Sar-
copenia), since this is related to asthenia, fatigue, deterioration
of physical function, reduced tolerance to treatments, deteri-
oration of quality of life and reduced survival. Sarcopenia is
present in 20-70% of patients depending on the type of tumor,
leading to an increased risk of toxicity in chemotherapy. Iden-
tification of patients with muscle loss has become increasingly
difficult as 40-60% of cancer patients are overweight or obese,
even in the setting of metastatic disease [3,4].

4.  Degree of severity in weight loss:
a.  Low (31-40%): Breast, Hematological.
b.  Medium (54-64%): Colon, Prostate, Lung.

C. High (>80%): Liver, Pancreas, Esophagus, Stomach, Brain,
Head and Neck.

5. Teamwork is decisive in the early and assertive evaluation and
treatment of the patient, which reduces morbidity and mortal-
ity and improves the quality of life, in respect of the ethics of
the professional, the patient and family members [5].

6. Consider: Patients with Malnutrition: Obesity, Undernutrition,
Micronutrient and Macronutrient deficiencies, Inflammation,
subjected to various treatments, surgical, under radiotherapy,
chemotherapy, or Inmunotherapy. All require early evaluation
and treatment [6,7].

7. They must be included in a multimodal treatment from every
point of view: exercises, management of the spiritual part,
evaluation and nutritional diagnosis, nutritional therapy, ther-
apy for anemia, among others, to be assertive in personalized
treatment [8].

8. The education of the personnel in the oncological area has
many deficiencies per se, the patient often tends to be distant
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due to low empathy and insufficient knowledge of the person-
nel [9].

How to Evaluate and Diagnose?

There are - “gold standard”- EGS- (Subjective Global Assess-
ment) [10] for example in evaluation and diagnosis for Nutritional
Status. For body composition, computed tomography (CT), magnet-
ic resonance imaging (MRI), which facilitate the understanding of
the prevalence of cancer cachexia (CC). The BMI (Body Mass Index)
by itself does not tell us about that body composition. There are
classic validated screening instruments (for example, NRS 2002),
[11] classic assessment for cancer, Subjective Global Assessment
Generated by the Patient (EGS-GP). [12] Another instrument, on
which we have been working since 2016 with experts from many
countries, is the “GLIM”(Global Leadership of Malnutrition), [13]
which brings together many of the known instruments and helps
us in the epidemiological area. There are also many validated in-
struments for the anthropometric field as part of the evaluation,
especially when there is no advanced technology.

Challenges in Trying to Reverse Cancer Cachexia
and Sarcopenia

Cancer - Nutrition What to Do? Improve and intervene. “Man-
aged by experts”.

e  Well-nourished patients have a better prognosis and quality
of life due to nutritional status. Nutritional Supplements - im-
portant, Omega-3, Protein and e.g.: aa: Leucine - (for muscles)
and continuous evaluation. Prevention and treatment are ba-
sic.

e  Malnutrition and obesity can negatively influence morbidity
and mortality in cancer patients.

e Antioxidants, either in food or drugs.

e Radiotherapy-Chemotherapy: Avoid toxicity and its conse-
quences, e.g., mucositis, enteritis, diarrhea, etc.,, to manage
times without interrupting the process.

e  Surgery/Immunotherapy. Excellence with the ERAS (Enhance
Recovery After Surgery) [14] protocol and Immunonutrition,
[15] e.g.: Colorectal cancer. Perioperative with immunonutri-
tion or pharmaconutrition, reduces complications (see ES-
PEN-ASPEN guidelines).

e  Management of the Microbiome/Micro-biota, fiber pre and
probiotics/postbiotics, symbiotics/antibiotics. Management
of Dysbiosis of the Gastrointestinal Tract [16].

e  Short FAST, Ketos Diets, very fashionable: more studies are re-
quired.
e  Give only food, how? vitamins? Medicines, Pharmaconutrition

with experts.

e  Give Dietary Supplements, Enteral Nutrition and/or Parenter-
al Nutrition/NP Supplement.

It should be noted that it is difficult to eat a balanced diet with
macro and micronutrients while receiving cancer treatment and if
the side effects that arise persist for prolonged periods. With Che-
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mo/Radiotherapy some vitamins and minerals could interfere with
the effectiveness of the treatment. People “believe” that taking large
amounts of vitamins and minerals will boost your immune system
or kill cancer cells. Large doses can be harmful. It is necessary to
carry out a test to know the levels and manage with the RDA-DRI’s.
2021-2022.

Implications on the Nutritional Status / Tumor
e  Decreased intake and energetic and metabolic commitment.
e  (Catabolic factors (cytokines).

e Anorexia, aversion to food, taste disturbances, dysphagia, ody-
nophagia. Deal with experts.

e  Alteration in the production and use of glucose, insulin resis-
tance, mobilization of fats and muscle proteins.

e  (Cancerous cachexia. multimodal management.

The Studies Indicate very interesting things like

. The prevention of tumors by whey protein is accompa-
nied by increased levels of glutathione in serum and tissues, and
increased proliferation of splenic lymphocytes, phagocytosis, and
NK, helper T, and cytotoxic T cell activity [17,18]. The minor com-
ponent lactoferrin has received the most attention; inhibits intes-
tinal tumors and perhaps tumors at other sites. Lactoferrin acts
by induction of apoptosis, inhibition of angiogenesis, modulation
of carcinogen-metabolizing enzymes, and perhaps by acting as an
iron scavenger [17,18].

e The mechanisms of regulation mediated by the microbiota
and of the innate and adaptive immune responses to tumors,
the consequences on cancer progression and whether tumors
become resistant or susceptible to different therapeutic regi-
mens against cancer.

e On the other hand, the pleiotropic effects of Butyrate in main-
taining the health and defense of the intestinal mucosa [19].

e Immune modulation through the stimulation of regulatory T
cells, the promotion of microbial metabolism and homeosta-
sis and epigenetic modulation (a mixture of fiber consumption
and probiotics at the colonic level produce Butyrate, propio-
nate, and acetate), studies speak of the benefits of butyrate in
colon cancer. Butyrate acts as an inhibitor of histone deacety-
lase- epithelial inflammation and proliferation-, Which Sup-
presses the Long-Term Risk of Carcinogenesis [19].

Older Population = More Cancer and chemo and radiotherapy
damage all types of cells, immunotherapy tries to stop cell control
and make it chronic, but only 10 to 50% have benefit. The answer is
different in men and women.

»  Some chemotherapies, for example, Intratumoral Gemcitabine,
have a positive effect with antibiotics and decrease the size of
the tumor in animals (within the tumor tissue).

» Hence the second line of action, in terms of treatment, is “the
antibiotic” [20].

»  Mixed bacteria (mixed), drugs, other elements such as proton
pump inhibitors, obesity, exercises, all this effects the patient’s
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prognosis. It is not known exactly, but there is strong evidence
in this regard.

»  Chronic inflammation predisposes to carcinogenesis. Cellular
and molecular components of tumor-associated inflammation
can affect neoplastic progression [21-23].

Events and Molecules Involved in this Crosstalk Between the Tu-
mor and the Inflammatory Microenvironment Emerge as Attractive
Targets in Therapeutic Intervention Against Cancer with Significant
Clinical Impact [21].

Anti-inflammatory agents should be explored both for the pre-
vention and for the treatment of cancer (Omega 3, Arginine, Gluta-
mine, among others) both in the perioperative period and in radio/
chemotherapy treatments. Its true potential will be recognized only
through well-controlled clinical trials. The systematic review sug-
gests an overall positive effect of nutritional interventions during
chemo(radio)therapy on Body Weight (BW). Subgroup analyses
showed effects were driven by high-protein n-3 PUFA-enriched
ONS, suggesting the benefit of targeting metabolic alterations [24].

Systemic Inflammation, Hallmark of Patients with Cancer, the
inflammatory response the driving force behind the metabolic al-
terations present in these patients.

»  “Protective effect of prior anti-inflammatory medications, pri-
marily NSAIDs, against manifestations of the cachexia pheno-
type at cancer diagnosis. These observations support further
exploration of potential therapeutic benefits from anti-inflam-
matory medications early in cancer”. It is important to provide
recommendations for well-designed RCT to determine the ef-
fect of nutritional interventions on clinical outcomes, with spe-
cific focus on reaching nutritional goals and providing the right
nutrients, as part of an integral supportive care approach” [25].

»  Chemotherapy exacerbates cancer cachexia.

Some chemotherapeutic agents induce peracetic cytokines
and myostatin.

»  Elucidating Interactions Between Mediators Involved in Cancer
Cachexia (Cytokines, Chemokines, Tumor Factors, Myostatin)
Could Accelerate the Development of New Therapies Against
Cancer-Induced Inflammation and Therefore Cachexia [26].

Within the Metabolic Alterations

»  The synthesis of cytokines (IL-1, IL-6 and TNF) by the tumor
affects motility, gastric emptying, alteration in satiety signals
(increase in leptin levels = greater satiety [26].

» Inhibition of lipoprotein lipase (LPL), abnormal elevation in
the Cori Cycle, gluconeogenesis, insulin resistance, increased
lipolysis, muscle loss caused by muscle breakdown, decreased
lipogenesis, and decreased muscle synthesis [26].

Guidelines on Cancer Patient Nutrition should be reviewed
and discussed with health personnel ESPEN/ASPEN/SEOM/ASCO/
ESMO- European Society Parenteral Nutrition, American Society
Parenteral and Enteral Nutrition, Spanish Society of Cancer, Amer-
ican Society of Cancer, European Society for Medical Oncology [27-
29].
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Impacts on Metabolism

Protein turnover, muscle loss and increase in acute phase pro-
teins. CHO’s (carbohydrates) have peripheral insulin resistance and
poor glucose tolerance (it is important to review glycolytic tumors,
among others). Lipid oxidation capacity is maintained or increased,
especially in those with weight loss. Low muscle mass is associated
with early termination of chemotherapy, because of toxicity [30].

Colophon

Under these concepts issued, cancer treatments have nutri-
tional implications, it is necessary to consider the parameters to
be evaluated. Cancer treatments tend to deteriorate the nutrition-
al condition, depending on the type of cancer and the established
treatment, which increases mortality. The promotion of healthy
habits that avoid the generation of reactive oxygen species, togeth-
er with the ingestion of antioxidants as components of the diet, can
lead to the proper oxidant/antioxidant balance and consequently
to the prevention of cancer, as well as supplements already diag-
nosed with cancer. For malnourished patients inmuno-nutrition
shortened the hospitalization time, reduces post operative infec-
tions complications. Nutrition plays a fundamental role in cancer
prevention, as well as in its progression and treatment. The micro-
biota plays a critical role in the performance of the functions of the
gastrointestinal system, through the regulation of the inflammato-
ry response and immune homeostasis. Restrictive, ketogenic diets
must be supported by randomized, controlled, double-blind studies
of excellence. At the time of implementation, remember that Malnu-
trition is the leading cause of death in cancer patients, and that the
treatments and the tumor led to this situation.
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