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Abstract

Gastric cancer is the sixth most common malignancy in
the world. However, its mortality has been decreasing in
the last years thanks to improvement in diagnostics and
therapeutics. Nevertheless, the high rate of malnutrition
in patients with gastric cancer still has a major impact
on the overall survival and quality of life of patients. The
narrative review presents the most recent data on nu-
tritional support in the resectable stages of gastric can-
cer, with a particular focus on perioperative strategies,
and discusses malnutrition in gastric cancer, nutritional
support before and after surgery, and the relationship
between nutritional support and chemotherapy. Despite
the predominantly methodological limitations related
to the difficulty of performing randomized controlled
trials on nutritional support in cancer patients, this re-
view highlights important points. Nutritional counselling
is essential starting from diagnosis. In limited or locally
advanced forms (about 40% of cases), the therapeutic
cornerstone is represented by gastric surgery. In most
of these cases, perioperative chemotherapy is also in-
dicated. Of note, nutritional support varies before and
after surgery. In the preoperative period, the goal is to

Introduction

Gastric cancer is the sixth most commmon malignancy in
the world. However, its mortality has been decreasing in
recent years thanks to improvements in diagnostics and
therapeutics. Nevertheless, the high rate of malnutrition
in patients with gastric cancer still has a major impact
on their overall survival and quality of life; the prevalence
of malnutrition in these patients is of ~75% and increases
with disease stage.”?

Afirst epidemiological division of gastric cancer concerns
the practical distinction between early or resectable

prepare the body for surgery, with available evidence
recommending the prescription of immunonutrition
(both oral and artificial, as appropriate). In the postop-
erative period, on the other hand, the objective is to fa-
cilitate recovery and adaptation to the new anatomy; an
early and combined strategy (oral and enteral) seems
to be the most suitable to pursue this. Unfortunately,
rigorous data on the relationship between nutritional
support and chemotherapy treatments used in resect-
able gastric cancer are not available. In the absence of
strong scientific evidence, it may be useful to adopt a
personalized multidisciplinary strategy for each patient
wherein the chemotherapy programme is modulated
based on nutritional status.
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stages and advanced or unresectable stages; in ~40%
of cases, gastric cancer occurs in a limited stage with
a 5-year survival of 70% whilst, in the remaining 60% of
cases, oncological disease occurs in an advanced stage
with a decrease in survival to 30%.° This narrative review
presents the most recent data on nutritional support in
the resectable stages of gastric cancer, with a particular
focus on perioperative strategies.

Methods

This narrative review discusses malnutrition in gastric
cancer, nutritional support before and after surgery,
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and the relationship between nutritional support and
chemotherapy. The literature search was conducted
using the keywords “gastric cancer”, “malnutrition” and
“nutritional support” using on PubMed. The inclusion of
studies in this narrative review was at the discretion
of the authors, favouring those with greater statistical
impact in order to offer readers useful, updated and
evidence-based information.

Review

Malnutrition in gastric cancer

After pancreatic cancer, gastric cancer is the cancer
second most likely type of cancer to cause malnutri-
tion.** The process leading to malnutrition is multifacto-
rial because it involves factors related to the oncologicall
disease, to the treatments performed and to psychoso-
cial issues relating to the patient.®

There are several definitions of malnutrition; our work
was based on two of these. The first is that provided by
WHO, which defines malnutrition as “a condition of im-
balance, in deficiency or in excess, of an individual's en-
ergy needs"” Gastric cancer thus promotes a negative
imbalance in nutritional status. The second definition
is that provided by the Global Leadership Initiative on
Malnutrition, which recommends diagnosing malnutri-
tion with two essential criteria: phenotypic (loss of body
weight, low BMI, loss of muscle moss) and aetiological
(reduced dietary intake, malabsorption, state of system-
ic inflannmation, pre-existing diseases). The nutritional
deterioration typically seen in gastric cancer also satis-
fies this definition of malnutrition.® Whilst the definition of
WHO is general, the Global Leadership Initiative on Mal-
nutrition is more detailed due to its origin in a consensus
conference, which established objective criteria for the
diagnosis of malnutrition in clinical contexts.

Gastric cancer produces, in particular, a state of mal-
nutrition through three interrelated conditions: anorexia/
cachexia syndrome, sarcopenia and myosteatosis. The
anorexia/cachexia syndrome is a complex medical
condition that includes low food intake, weight loss, sar-
copenia and metabolic alterations such as hypoalbu-
minaemia. The syndrome is complex and involves the
release of proinflammatory cytokines that modify the
regulatory mechanisms of appetite and body compo-
sition, finally resulting in the loss of lean mass.® There are
three main stages of cachexia: precachexia, cachexia
and refractory cachexia. In precachexia, the metabol-
ic alterations precede clinically detectable weight loss
and, in this phase, the nutritional intervention must be as
early and efficacious as possible. In the cachexia stage,
there is significant weight loss, more or less associated
with sarcopenia; in this phase, the nutritional intervention
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should be more intensive to allow the recovery of body
weight and, in particular, of muscle mass. Refractory ca-
chexia is an irreversible stage, correlated to a state of
progressive oncological disease no longer susceptible
to oncological treatments. In this phase, the costs and
risks of the nutritional intervention, usually artificial, ex-
ceed the expected benefits.®

Sarcopenia is characterized by the loss of muscle mass
and strength. It is a process due not only to oncological
disease but also to age and other chronic diseases, of-
ten contextual to active cancer. Sarcopenia represents
a negative prognostic factor affecting both medical
and surgical outcomes. As a pathogenic mechanism,
we have the modification of muscle fibres in terms of
atrophy, infiltration by fibrous or non-muscular cells with
conseqguent reduction of the patient functional status.
Sarcopenia in patients with gastric cancer becomes
more pronounced in the group of elderly patients; age-
ing, as is well known, unbalances body metabolism to-
wards catabolic processes and consequently towards a
greater risk of muscle mass loss. Therefore, the European
Working Group on Sarcopenia in Older People, over the
years, developed recommendations addressed to cli-
nicians for the prompt recognition of this pathological
condition and for better management.?

Another important condition, the subject of recent stud-
ies, is myosteatosis, which can be defined as a reduction
in the radiodensity of muscle tissue due to infiltration by
fat cells. It is therefore associated with obesity, which is
a well-known oncological risk factor in general and par-
ticularly for gastrointestinal malignancies.® It is impor-
tant to note that sarcopenia and myosteatosis are two
interrelated alterations in the modification of muscle tis-
sue: the first determines a reduction in muscle volume
(quantity) whilst the second leads to a change in mus-
cle radiodensity (quality).

An interesting study, published in 202], established that
myosteatosis, together with sarcopenia and viscer-
al obesity, is a potential factor for the development of
postsurgical complications and for an increase in hos-
pitalization time.®

Nutritional screening tools

Nutritional screening of patients with gastric cancer is an
important stage in the planning of specialist treatment
and makes use of various tools, which can be grouped
into six main categories: conventional anthropometric
parameters, validated questionnaires, biochemical as-
sessments, functional tests, instrumental examinations
and specialist tests.

The most routine anthropometric parameter in clin-
ical settings is the BMI, which remains an essential

Serra F, Pedrazzoli P, Brugnatelli S, et al. Drugs Context. 2022;11:2022-5-1. https://doi.org/10.7573/dic.2022-5-1 2 of 1l

ISSN: 1740-4398


http://drugsincontext.com
https://doi.org/10.7573/dic.2022-5-1

REVIEW Nutritional support management in resectable gastric cancer

tool for initial screening. It is hecessary to remember
that BMI does not provide information on body com-
position and therefore does not distinguish between
fat mass and lean mass.® Furthermore, in patients
with gastric cancer, malnutrition is often associated
with obesity and consequentially with a high BMI. It
is therefore important to overcome the false belief
that malnutrition only affects patients who are un-
derweight and should be sought and treated in the
presence of a low BMLY

The validated questionnaires are tools that extract infor-
mation related to dietary habits, physical activity, pre-
existing diseases and the timing of weight loss, amongst
others. The tools suggested by the European guidelines
and most used in clinical practice are the Nutrition Risk
Screening tool, Malnutrition Universal Screening Tool, Mini
Nutritional Assessment Short Form, and Short Nutritional
Assessment Questionnaire.8'®

Several biochemical evaluation tools, are available, in-
cluding the Prognostic Nutritional Index, Glasgow Prog-
nostic Score, Neutrophil to Lymphocyte Ratio, COntrol
NUTritional Score and Geriatric Nutritional Risk Index.?®

The calculation of Prognostic Nutritional Index is based
on albumin levels and lymphocyte count in peripheral
blood. The Glasgow Prognostic Score is calculated with
serum albumin and C-reactive protein levels; it appears
to be highly appropriate and is widely used because the
impact of C-reactive protein is greater than that of al-
bumin alterations alone. The Neutrophil to Lymphocyte
Ratio evaluates, as the name suggests, the ratio be-
tween the two classes of white blood cells. The COntrol
NUTritional Score is calculated using lymphocyte count
as well as albumin and total cholesterol levels. Finally,
the Geriatric Nutritional Risk Index is a tool based on al-
bumin levels, the patient’s current weight and their ideall
weight. All these tools demonstrate usefulness in pro-
viding a recent picture of nutritional status.?® From their
definitions, it is clear how albumin plays a key role in the
evaluation of malnutrition. Nevertheless, albumin levels
are affected by many variables, from physical activity
to previous trauma as well as from acute inflammation
and liver disease, which are common in cancer, espe-
cially in the perioperative setting. Therefore, the use of
transthyretin, otherwise called prealbumin, is increas-
ing in clinical practice.?® It is a small protein with a short
half-life of about 3 days, which best describes the pro-
tein turnover and nutritional dynamics. Thus, both albu-
min and prealbumin can provide useful information only
when included in a multiparameter assessment and
never alone. %

The most used functional tests are the handgrip
strength, the Gait Speed test and the forced expiratory
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volume test. An update of the guidelines of the Euro-
pean Working Group on Sarcopenia in Older People
published in 2019 stated that sarcopenia is formally
recognized as a real muscle disease and criteria for
diagnosis were established.?® In clinical practice, the
suspicion of sarcopenia must arise whenever a pa-
tient reports typical symptoms or signs of sarcopenia,
including falls, a sense of weakness, slow walking, dif-
ficulty getting up from a chair, weight loss and muscle
atrophy. The handgrip test is a simple and inexpensive
test that uses a calibrated palm dynamometer that al-
lows measurement of the maximum isometric force by
the forearm muscles and is moderately correlated to
overall body strength; if this test cannot be performed
due to disability of the hand (e.g. in the case of ad-
vanced arthritis or stroke), the strength of the lower
limbs is measured.

The Gait Speed test is predictive of negative outcomes
related to sarcopenia such as disability, cognitive im-
pairment and risk of falls. Usually, the time it takes the
patients to walk 4 m at a normal pace is measured; this
test is considered an indicator of severe sarcopenia with
a single measurement <0.8 m/s.

Sarcopenia also affects the muscles involved in breath-
ing; the forced expiratory volume test, normally used in
spirometric tests and described as the maximal expira-
tion rate after a complete inhalation, is reduced in peo-
ple with sarcopenia. This reduction is often related to the
reduction in peripheral muscle strength, measured with
the handgrip test.?-2°

The instrumental examinations applied for nutrition-
al purposes are used to define the body composition
and, in particular, lean mass. There are three main in-
vestigations: dual-energy X-ray absorptiometry, MRl and
CT. Dual-energy X-ray absorptiometry is based on the
difference in attenuation of an X-ray beam as it passes
through body tissues; the technique therefore allows es-
timation of the percentage of fat mass and lean mass
but has the disadvantages of the high cost of the device,
long execution times, exposure to radiation (albeit lower
than CT scan) and providing only a rough estimate of
muscle mass.*

MRI allows better study of the various compartments of
the body by differentiating their composition between
muscle tissue and adipose tissue. In this sense, MRl is a
very accurate examination for the diagnosis of myoste-
atosis. Nevertheless, MRI is generally a second-level
examination used after initial examination, such as CT
scan and also requires costs and specialized training of
the operators; therefore, it cannot currently be consid-
ered a routine method for the definition of a patient’s
body composition.®
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CT is the de facto gold standard, both because it can
provide a reliable estimate of muscle mass and be-
cause it is a routine investigation in oncology. To eval-
uate muscle mass, the muscle area around the L3 ver-
tebra is quantified and divided by the patient’s height
squared, providing the Skeletal Muscle Index, a param-
eter that reflects the total skeletal muscle mass of the
whole body, normalized for stature.®?

The most used specialist test in clinical nutrition for de-
fining a patient’'s body composition is bioimpedance
analysis. This test is based on the human body offering
different resistance to the passage of an alternating
electric current at low intensity in relation to its composi-
tion; lean mass conducts a greater electric current than
fat mass because it contains a greater quantity of water
and electrolytes. The final result therefore provides an
estimate of lean and fat mass.*

Nutritional interventions

In patients with gastric cancer, nutritional support varies
depending on the level of malnutrition and the integrity
of the digestive system. There are three different types
of nutritional intervention, which can also be combined:
oral nutrition (ON), enteral nutrition (EN) and parenteral
nutrition (PN).

ON includes free diet, dietary indications provided by
nutritional counselling and any ON supplements. This is
the natural way of food intake and should be used as
first line, where possible. EN is the administration of nu-
trients through a tube (nasogastric, naso-jejunal, per-
cutaneous gastrostomy or jejunostomy tubes) into the
gastrointestinal tract; it is generally used in patients with
poor appetite, dysphagia, gastroparesis or with a ste-
nosis of the proximal digestive system but who have a
functioning small intestine for absorption purposes. PN
consists of the intravenous administration of nutrients,
via central or peripheral access, and is used when the
dysfunction of the digestive system, usually due to oc-
clusive problems, is such as to compromise the intes-
tinal absorption of nutrients®* Both artificial nutritional
interventions, and especially PN, are burdened by the
risk of infections.

Considering that most patients receiving artificial nu-
trition are bedridden, the most frequent infections are
those related to muscle weakness and prolonged im-
mobilization, such as lung infections and phlebitis. Se-
vere infections, such as sepsis, which are often caused
by an infection of the access devices (venous cath-
eters or tubes), are generally comparable between
the two types of artificial nutrition, with a moderately
higher rate for PN (15%) than for EN (13%).%* Therefore,
their use must always take place within the general
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asepsis recommendations, both by the medical-
nursing staff and by the patient and their caregiver,
who must be properly educated on the management
of these devices.®*

In the management of artificial nutrition, mechanical
complications, such as obstruction or removal of devic-
es, are also anissue as are other problems like diarrhoeq,
hyperglycaemia or refeeding syndrome. Particular at-
tention should be given to refeeding syndrome, which
occurs with important biochemical alterations, such as
hypophosphataemia, hypokalaemia, hypomagnesae-
mia and thiamine deficiency that, if not adequately cor-
rected, can be potentially fatal3"

Nutritional support before

gastric surgery

In about 40% of cases, gastric cancer occurs in a limit-
ed or locally advanced form, which is potentially resect-
able. The early stages are candidates for endoscopic
resection whilst those later in the TNM classification, up
to stage lll, are candidates for gastrectomy associated
with D2-lymphadenectomy.®

In the latter setting, national and international guide-
lines suggest perioperative chemotherapy, preopera-
tively and postoperatively. Since 2019, the standard of
care has been represented by the FLOT regimen (fluo-
rouracil, leucovorin, oxaliplatin and docetoxel), adminis—
tered for four cycles before surgery and four cycles after
surgery.®

We must not forget that gastroresection is the thera-
peutic cornerstone in these oncological stages. Never-
theless, surgical stress induces a metabolic response
characterized by systemic inflammation and protein
catabolism that can further aggravate the patient's
condition, who often presents with malnutrition before
surgery. Therefore, it is essential to prepare the patient’s
body for surgery with different objectives and methods
of nutritional support depending on the preoperative
and postoperative periods.

The main purposes of preoperative nutritional support
are to avoid weight loss, correct any nutritional deficien-
cies, preserve the intestinal microbiome and improve
the patient’s functional status.*? If the patient does not
have significant deficits, the recommended nutritional
support in this phase is ON whilst, in malnourished pao-
tients, based on the individual case’s severity, artificial
nutrition may be added (preferably EN).43

The turning point in preoperative nutritional recom-
mendations is certainly the advent of immunonutrition
(IN).#445 This new approach consists of the oral or artificial
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administration of nutrients capable of modulating the
immune system in favour of anabolic processes, pro-
tein synthesis, and cell regeneration and against exces-
sive inflammation. Although several substances have
been tested, the main evidence is for the association
of -arginine, nucleotides and omega-3 fatty acids.
L-Arginine is an important amino acid capable of im-
proving the nitrogen balance, activating collagen syn-
thesis and stimulating the activity of immune system
cells. Nucleotides are the monomers needed for DNA
and RNA synthesis, crucial in any cell division process.
They are essential both for the proliferation of immune
cells and for the repair of tissues subjected to surgery.
They also reduce the production of IL-2, which is a po-
tent proinflammatory cytokine. Finally, omega-3 fatty
acids are essential constituents of cell membranes and
reduce the proinflammatory response.*® Some studies
have shown that IN reduces postoperative complica-
tions and length of hospital stay but higher-level ex-
perimental trials are needed to define its usefulness in
oncology, with reference to both nutritional and survival
patient outcomes. A particularly controversial point is
the duration of this specific nutritional support; the stud-
ies available so far suggest 5-7 days before surgery but
scientific and large-scale confirmation is not yet avail-
able.”” Despite the mixed results, the ASPEN and ESPEN
guidelines support the use of IN in the preoperative peri-
od in patients who are candidates for gastric surgery.#84°

An interesting topic on nutritional support in this set-
ting is the role of carbohydrate loading before surgery.
This method is recommended by the ERAS programme
with the aim of reducing insulin resistance and tissue
glycosylation but its role remains to be clarified.®® The
principle behind carbohydrate loading is to counter-
act the impact of surgery-induced insulin resistance.
Any surgical stress causes a systemic metabolic con-
dition of insulin resistance that leads to a series of
complications: generalized state of inflammation, de-
lay in the healing of surgical wounds, and an increase
in morbidity and mortality of patients. Several studies
demonstrated that preoperative carbohydrate loading
produces an insulin release capable of opposing insu-
lin resistance induced by surgery, thus promoting the
bioutilization of glucose by tissues and the normaliza-
tion of body metabolism during surgery and immedi-
ately postoperatively.®

Nutritional support after gastric surgery

After any surgery, the patient undergoes metabolic
stress characterized by an increase in catabolic pro-
cesses and systemic inflammation. This condition pro-
duces weight loss, in particular of lean mass, which can
be harmful especially in patients who do not have ad-
equate reserves before surgery, causing slow wound
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healing, a reduction in immune responses, an alteration
of barrier function of the gastrointestinal mucosa and a
reduction in the overall functional status.>?

Gastrectomy, in particular, induces, through the altera-
tion of mucosal permeability, a state of dysbiosis that
leads to a new composition of the microbiome; specifi-
cally, there is an increase in typical bacteria of the upper
digestive tract, the facultative aerobes and those cao-
pable of metabolizing substances such as bile. Howev-
er, this dysbiotic condition can cause various intestinal
problems such as chronic intestinal inflammmation, small
intestinal bacterial overgrowth and an increased risk of
colorectal cancer.?

Nutritional support in this phase must be aimed at the
physical recovery of the patient and adaptation to the
newly altered anatomy. The surgical technique varies
depending on the location of the gastric cancer: for tu-
mours located in the extremities of the stomach (the
cardias and antrum), the operative choice is partial or
subtotal gastrectomy, in which only the part of the or-
gan that contains the tumour is removed, whilst tumours
located in the centre of the stomach or those that give
an extensive involvement of the gastric walls are treat-
ed with total gastrectomy, in which the entire stomach
is removed. In both cases, the surgeon completes the
surgery by restoring the continuity of the digestive tract.
The new anatomy following gastroresection can lead
to various problems, of greater intensity in patients who
have undergone a total gastrectomy because, in these
patients, the stomach is completely missing.>

Whenever possible, the ideal nutritional support remains
ON but, in most cases, it is necessary to add artificial
nutritional support, possibly enteral with percutane-
ous jejunostomy, to ensure caloric and nutrient intake
adequate to the patient’'s needs. Of note, during this
period, the small intestine undergoes a transient and
paraphysiological dysfunction, which impairs nutrient
absorption. The available evidence recommends start-
ing EN 6 hours after surgery, which is the interval needed
to allow the small intestine to resume its function. ON
remains essential in this setting because it stimulates
the natural function of the digestive system. It is possible
to resume oral fluid intake early in the first postopera-
tive day regardless of the type of surgery; in the follow-
ing days, it is recommended to follow dietary regimens
introducing foods with increasing density up to normal
solid foods.®®

Several studies suggest that early oral feeding is associ-
ated with a reduction in postoperative complications and
in average hospitalization times; other studies, on the oth-
er hand, confirm the reduction in hospital length of stay
but not the impact on postoperative complications.®®
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Nutrition counselling does not have to end in the hos-
pital setting. The patient should have periodic nutrition-
al checks even after hospital discharge for long-term
nutritional support. Gastroresection surgery leads to a
new anatomical condition that can be complicated by
various diseases, such as gastric stasis, small intestinal
bacterial overgrowth, dumping syndrome and nutrition-
al deficiencies. Therefore, it is essential to continue nutri-
tional checks by providing dietary recommendations for
patients undergoing gastroresected in the clinical nutri-
tion service of the cancer centre where they are being
treated. National and international guidelines prescribe
eating small and frequent meals, slow chewing, avoid-
ing processed foods, such as hyperosmolar drinks, and
correcting nutritional deficiencies with particular refer-
ence to vitamin BI12, iron, calcium and vitamin D.5758

In patients who have not obtained a satisfactory nutri-
tional status during hospitalization, it is highly recom-
mended to continue artificial nutritional support even
at home trying to wean them as soon as possible from
artificial devices >

Nutritional support and chemotherapy

The relationship among malnutrition, tolerance to
chemotherapy and patient outcomes is well known and
evidence based. Klute et al. demonstrated, in patients
with gastrointestinal malignancies, that the malnutrition
state was significantly correlated to the need for dose
reduction of chemotherapy drugs.®® One of the hypoth-
eses studied is that sarcopenia reduces tolerance to
chemotherapy treatments due to an altered distribu-
tion of drugs in the body compartments; the dosage of
cytotoxic drugs is commonly determined with the body
surface area (BSA), though patients with the same BSA
can have extremely different body compositions, which
impacts the relative dose received due to differential
distribution of drugs in various body tissues. Further-
more, drug metabolism is usually renal or hepatic and
the calculation of the BSA is not an indicator of their
functionality.®

Unfortunately, we do not have rigorous studies on the
association of nutritional support and chemotherapy
treatments; the information we have is derived from ex-
ploratory studies.®?

As we have already said, the reference chemotherapy
regimen in the resectable stages of gastric cancer is the
FLOT regimen; within this scheme, the most important
drug is fluorouracil. It has been shown that fluorouracil
increases the risk of muscle mass loss and that patients
with excessive toxicity were often exposed to excessive
doses when body weight was corrected for lean mass.
This fact unequivocally suggests that the chemotherapy
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dosage should be calculated, not only on body weight
but also with consideration for body composition. Nev-
ertheless, there is no study that introduced a more ac-
curate method for calculating the dosage of cancer
drugs.

Some researchers raised the hypothesis that BSA calcu-
lated using the current method in patients with obesity
may expose the same patients to greater drug toxicity.
It is reasonable to think that adipose tissue, for pharma-
cokinetic reasons, can trap intermediate metabolites
with lipophilic properties, altering the processes of drug
distribution and elimination. Therefore, some oncologists
propose calculation of the dosage of chemotherapy
drugs in patients with obesity following empirical rules
that are based on a BSA cut-off established as the max-
imum value or on the use of ideal weight and not real
weight.®

Despite the soundness of the clinical reasoning, none of
these intuitions found confirmation in evidence-based
medicine. In the future, it would be desirable to improve
the method of calculating oncological drug dosages in
order to provide patients treatment that is as person-
alized as possible in terms of weight, body composition
and hepatorenal function. Looking forward to this pro-
gress, clinical judgment remains crucial; each patient
must be evaluated as a whole, considering not only BSA
but also performance status, nutritional status and bio-
chemical assessments.®®

Chemotherapy of resectable gastric cancer, namely
fluorouracil-based regimens both in the neoadjuvant
and adjuvant settings, can therefore worsen the pa-
tient's nutritional status. Thus, it is essential to match
chemotherapy plans with nutritional counselling so that
the patient can start any chemotherapy with an optimal
nutritional status and avoid weight and muscle mass
loss during oncological treatment.®

Regarding malnutrition during the FLOT regimen, a study
published in 2021 showed that the nutritional status of
patients worsened during the treatment course albeit
without interfering with the overall chemotherapy tox-
icity and on the short-term outcome of completion of
all phases of this perioperative treatment (neoadjuvant
phase, surgical intervention and adjuvant phase).®”

Discussion

Studying the relationship between nutrition and gastric
cancer is a major challenge. Nevertheless, it is extreme-
ly complex because nutritional status is multifactorial,
often difficult to interpret and translate into scientific
evidence.
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Despite the evidence provided herein, a methodological
limitation must be acknowledged, namely that the data
were retrieved from simple studies, usually monocentric
and exploratory, based on the scientific evidence hier-
archy. There remains a lack of large-scale, reproducible,
controlled and randomized clinical trials mainly due to
the complexity of conducting clinical studies in the nu-
trition field.®

Another important limitation concerns the lack of dis-
cussion of the relationship between malnutrition and
gastric cancer histotypes; there are preliminary stud-
ies, for example, that suggest higher rates of malnu-
trition in patients with poorly differentiated and signet
ring cell gastric cancer.’® However, data are scarce
in the medical literature despite its practical impli-
cations; an unfavourable histology with a high risk of
malnutrition could be indicated for closer nutritional
counselling.”®

A separate topic is that of clinicians neglecting nutrition-
al support. This is due to the lack of specific nutritional
guidelines, the lack of time and the lack of interest for
the subject. For example, in a national exploratory sur-
vey addressed to Italian oncologists on the link between
malnutrition and cancer, only 5.7% of the 2375 members
of the Italian Association for Medical Oncology partic-
ipated in the initiative. These data unfortunately lead
us to consider the partial awareness of the problem
amongst many oncologists: “malnutrition exists but it is
not within my competence”, “the prognosis is affected
primarily by the treatment” or “we will think about mal-
nutrition later on”.”

Despite these limitations, the work we produced leads us
to conclude the following statements. Nutritional coun-
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selling is essential right from diagnosis. In fact, nutritional
support allows the patient to be prepared for any onco-
logical treatment, both medical and surgical.

In limited or locally advanced forms (about 40% of
cases), the therapeutic cornerstone is represented by
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