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INTRODUCTION

Protein-calorie malnutrition is highly prevalent in oncology
patients, particularly in the advanced stages of the disease,
with an estimated 20-30% of patient deaths attributed to this
nutritional state'. Loss of lean body mass, muscle strength,
and performance, along with increased morbidity and mor-
tality, reduced quality of life, and lower tolerance to treat-
ment toxicity leading to more frequent treatment interrup-
tions, are characteristic features of malnutrition'2. Its causes
may stem from the cancer itself and/or its treatment and
encompass factors such as reduced food intake, increased
energy expenditure, metabolic disturbances related to the
tumor, and, in some cases, malabsorption. Hyporexia can
occur in 40-80% of cases and is multifactorial, potentially
arising from issues like nausea, dysgeusia, dysphagia, pain,
and depression, among others.

Given the high prevalence of malnutrition, all patients
should be assessed to detect nutritional risk and be reassessed
throughout their treatment journey®. Nutritional care ranges
from prevention to nutritional therapy for cachexia and the
follow-up of survivors. Furthermore, it is of paramount impor-
tance in newly diagnosed cases. Unfortunately, it is estimated
that only 30-70% of oncology patients at risk of malnutrition
are evaluated, and only about half of them receive appropri-

ate intervention®.

SCREENING AND DIAGNOSIS

Every patient should be evaluated to determine their nutritional
risk and status at the time of oncology diagnosis and period-

ically reassessed during each stage of treatment’. To screen

for nutritional risk, a validated tool called Nutritional Risk
Screening—2002 (NRS-2002), developed by Kondrup et al.?
and certified by the European Society for Parenteral and Enteral
Nutrition (ESPEN), is utilized.

The patient’s nutritional status correlates with the sever-
ity of the disease and its prognosis. Patients at nutritional risk
benefit more from nutritional therapy®. Nutritional screening
and diagnostic tools correlate the cause and consequence effects
of malnutrition. The causes include reduced food intake, poor
absorption, or increased energy expenditure, while the conse-
quences encompass weight loss, low body mass index (BMI),
and loss of body compartments.

In NRS-2002, all cause and consequence variables are scored
according to their severity. The sum of these scores, if greater
than 3, indicates nutritional risk. Elderly patients receive an
additional point in NRS-2002 due to their inherent age-related
risk®. The initial stage involves asking four questions (Stage 1),
and if the answer is “yes” to any of them, one should proceed

to the subsequent stage (Stage 2).

NUTRITIONAL DIAGNOSES
IN ONCOLOGY

Possible nutritional diagnoses in oncology include adequate
nutritional status, sarcopenia, malnutrition, and cachexia’.
Sarcopenia is a skeletal muscle disorder that correlates with
the risk of falls, fractures, physical disability, and mortality®.
It is also described as a geriatric syndrome, and its diagnosis
relies on the assessment of muscle strength, mass, and per-
formance’. Cachexia is associated with a catabolic state, loss

of lean mass, and often a decrease in fat mass. It affects the

'Brazilian Association of Nutrology - Catanduva (SP), Brazil.
?Hospital Felicio Rocho - Belo Horizonte (MG), Brazil.
*Corresponding author: nutrogeriatria@nelsonmd.com.br

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on October 16, 2023. Accepted on October 31, 2023.

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S5123


https://doi.org/10.1590/1806-9282.2024S123
https://orcid.org/0000-0003-3150-911X
https://orcid.org/0000-0002-4666-2056
https://orcid.org/0000-0001-5119-8908
https://orcid.org/0000-0002-0367-2297
https://orcid.org/0000-0003-0101-0190
https://orcid.org/0000-0002-3093-6876
https://orcid.org/0009-0002-6564-2939
https://orcid.org/0000-0001-8583-9304
mailto:nutrogeriatria@nelsonmd.com.br

Nutrological therapy in oncology - from prevention to treatment

majority of advanced cancer patients, reducing treatment tol-
erance, efficacy, quality of life, and survival. It can also occur
in other conditions besides cancer, such as cardiac cachexia in
heart failure or pulmonary cachexia in patients with chronic

obstructive pulmonary disease’.

DIAGNOSIS OF CACHEXIA>®

Malnutrition can occur in any medical condition, with unin-
tentional weight loss being one of its key criteria (Table 1).

For the diagnosis of malnutrition, the Global Leadership
Initiative on Malnutrition (GLIM; Table 2) has proven to be
an excellent tool with good specificity and sensitivity. It is based
on phenotypic and etiological criteria encompassing various
mechanisms and causes of malnutrition. In GLIM, different
instruments for assessing body composition can be used to eval-
uate muscle mass, such as dual-energy X-ray absorptiometry
(DEXA), bioimpedance, or computed tomography.

LABORATORY TESTS

In addition to the previously mentioned diagnostic tools,
some biochemical and imaging tests can be added to support
the nutritional diagnosis of oncology patients, using them

Table 1. Cachexia diagnosis criteria.

as prognostic indicators. The preoperative serum albumin
level is inversely related to a higher incidence of fistulas
and postoperative infectious complications’. Some studies
use the perioperative total serum protein value as part of
the risk calculation for anastomotic fistulas'®. The Glasgow
Prognostic Score is another example of a prognostic cal-
culation where the serum albumin level associated with
the C-reactive protein value reflects the nutritional status
and degree of inflammation in patients with various types

of cancer!.

NUTRITIONAL MANAGEMENT AT THE
TIME OF DIAGNOSIS

Nutritional management is essential for preventing losses, provid-
ing support, or facilitating recovery. It is a non-pharmacological
and essential adjuvant approach for chemotherapy (CT), radio-
therapy (RT), immunotherapy, and/or surgery. Approximately
80% of solid tumor patients will undergo some form of sur-
gical treatment. According to ESPEN Guidelines', oncology
patients diagnosed with malnutrition should be nutritionally
prepared for surgery. The optimization of daily calorie intake
should be calculated at around 25-30 kcal/kg and above 1.0
g of protein/kg, reaching 1.5 g/kg'.

All of the criteria

One or more criteria

One criterion

Weight loss

Weight loss >5% over past 6 months

Limited self-care

Clinical Symptoms (i.e., anorexia)

Weight loss >2% and BMI <20

Complete disability on WHO performance
status and life expectancy less than 3 months

Metabolic symptoms (i.e., glucose intolerance)

Weight loss >2% and sarcopenia as detected
by MUMA or ASMI by DXA, or LSMI by CT, or
FFEMI by BIA*®

*MUMA: mid upper-arm muscle area - reference values: men <32 cm?, women <18 cm?; ASMI: appendicular skeletal muscle index - reference values: men
<7-26 kg/m? women <5-45 kg/m?;, DXA: dual energy x-ray absorptiometry; LSMI: lumbar skeletal muscle index - reference values: men <55 cm?/m? women
<39 cm?/m?; CT: computed tomography; FFMI: fat-free mass index without bone - reference values: men < 14-6 kg/m? women <11-4 kg/m?; BIA: bioelectrical

impedance; WHO: World Health Organization.

Table 2. Global leadership initiative on malnutrition®.

Phenotypic criteria Etiologic criteria

Weight loss (%)

Reduced muscle

Low body index

Reduced food intake or

Inflammation

in 6 months

>5%: moderate
malnutrition or

<20 kg/m?if <70 yo; <22 kg/m?if >70 yo;

mass

Diagnosed by
validated body

assimilation

<50% of RER for 1 week or
any reduction for >2 weeks

Acute disease/

o). Asiatic population: composition or any chronic Gl condition injury or chronic
>10%: severe i . ) . -
malnutrition <18.5 kg/m?if <70 yo; measuring that adversely impacts food disease-related
<20 kg/m?if > 70 yo; techniques assimilation or absorption
RER: resting energy requirements; Gl: gastrointestinal.
2

Rev Assoc Med Bras. 2024;70(Suppl 1):e20245123



Matos AN et al.

Nutritional therapy to achieve this goal includes hyperprotein
and high-calorie oral supplements when the patient can consume
more than 60% of their caloric needs orally. Nasoenteral feeding
should be indicated when intake is less than 60% of require-
ments. In cases where gastrointestinal (GI) function is partially
compromised or intestinal failure occurs, supplemental or total
parenteral nutrition, respectively, is recommended’. For patients
with a surgical perspective, a minimum prehabilitation of 7-14
days before surgery should be performed, and it may be delayed

for this purpose®'?

. This approach has also been studied for
other oncological treatments, including CT and RT, with ben-
efits in terms of morbidity, mortality, and hospitalization time'?.
Currently, studies have suggested that the use of probiotics for
3-8 days in the preoperative period of colorectal cancer patients
could reduce postoperative infectious complications and improve
intestinal permeability with a reduction in bacterial transloca-
tion". For malnourished patients with upper GI neoplasms,
there is moderate evidence for the use of supplements enriched
with omega-3, arginine, and nucleotides"'.

The systematic multimodal approach of Enhanced Recovery
After Surgery (ERAS") and the ACERTO project'? place nutri-
tional therapy in a prominent position as a measure that can
modify surgical outcomes.

Prehabilitation is now recommended as a preparation for
CT, RT, and immunotherapy as well. Special attention should
be given to patients with head and neck cancers undergoing RT.
These patients often experience a drastic deterioration in their
nutritional and hydration status, leading to treatment interrup-
tions and frequent hospitalizations. Prehabilitation protocols
include clinical, psychological, nutritional, and physiotherapeutic
preparation to ensure that the patient is in the best possible clin-
ical condition for the proposed therapy, whether surgical, CT,
or RT"™. Managing depression is of paramount importance, as
it can impact food intake, the ability to engage in physical ther-
apy, and the patient’s prognosis. Physiotherapeutic intervention
aims to stimulate protein synthesis and prepare the patient both
physically and respiratory-wise for the postoperative period.
Prehabilitation should begin at the time of oncology diagnosis and
last between 2 and 6 weeks when surgery allows for this waiting
period”. Attention should be paid to patients with a high body
mass index and neoplasia, as there is a high incidence of sarcope-

nic obesity, which can affect prognosis and treatment outcomes'.

NUTRITIONAL MANAGEMENT
DURING TREATMENT

The tumor has various effects on the GI tract. Up to 50%
of patients experience taste changes at the time of diagnosis,

3

directly affecting food intake'. In addition to this factor,
CT and RT cause side effects such as oral mucositis, nausea,
vomiting, diarrhea, and sarcopenic dysphagia. About 35% of
patients experience GI symptoms during CT and RT, and more
than 60% experience late-onset symptoms”. GI symptoms
should be prevented and treated, and menu adjustments and
consistency modifications can help improve oral diet accep-
tance'®. Another important approach is to assess hedonic
changes of taste and provide diets adapted to that change
focusing at increasing ingestion." Recurrent fasting for tests
and procedures can also compromise intake. Malnutrition is
a key determinant of worse outcomes in cancer treatments'.
One significant challenge in managing these patients is how to
prevent or delay the onset of refractory cachexia. Due to the
inflammatory process triggered by the tumor and its result-
ing metabolic changes, medication interventions are neces-
sary to improve anorexia. Some options include the use of
omega-3, preferably eicosapentaenoic acid (EPA), at a dose of
600 mg to 2.2 g/day. However, there are varying doses in the
literature, ranging from 1 g to 3 g/day of a combination of
EPA and docosahexaenoic acid (DHA) in a ratio of 1.5:2.0.
There is evidence for the use of mirtazapine at 15-45 mg/
day or olanzapine at 5 mg/day in the treatment of anorexia.
Although some evidence suggests the use of megestrol ace-
tate and corticosteroids, these are not considered first-line
options due to their side effects: 1 in 4 patients experiences
increased appetite, 1 in 12 experiences weight gain, but 1
in 6 develops thromboembolic events, and 1 in 23 dies as a
result of the medication®.

NUTRITIONAL MANAGEMENT
IN PREVENTION

Among the various factors related to cancer are chronic inflam-
mation, oxidative stress, cell cycle changes, and the activation
of pro-oncogenes. The quality of nutrition significantly influ-
ences the risk of developing cancer. Preventive measures based
on lifestyle changes, including physical activity and a healthy
diet, can impact around 3—4 million new cases worldwide?'.
The Mediterranean diet (MD) is the most studied in onco-

logical prevention.

The Mediterranean diet

The potential for reducing the risk of cancer through the MD
has been extensively studied due to its profile of anti-inflamma-
tory foods, including antioxidants, polyphenols, and omega-3
fatty acids (FAs). Its antioxidants and polyphenols are associ-
ated with an antineoplastic effect?.

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S5123
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This diet is primarily based on plant-based foods such
as fresh fruits, unrefined grains, nuts, whole grains, seafood,
olive oil, and low-fat dairy products such as cow’s milk
and low-fat cheeses. The consumption of wine is permit-
ted, while the consumption of red meat and sugar should
be occasional®”.

The MD is rich in fruits, vegetables, and legumes, which
are abundant sources of antioxidants such as vitamin C and
E, as well as phytochemicals like flavonoids and carotenoids®.
These components neutralize the harmful effects of free radi-
cals in the body, which can cause DNA damage and increase
the risk of cancer?.

The MD includes healthy fats from sources like olive oil,
nuts, and fish. This provides an adequate intake of polyunsat-
urated omega-3 fatty acids (PUFAs) and monounsaturated
omega-9 FAs. This profile of FAs can reduce inflammation, a
factor correlated with oncological diseases.

The variety of grains, legumes, and pulses in the MD ensures
an adequate intake of fiber. Fiber aids in digestion, maintains
a healthy microbiota, and has the potential to reduce the risk
of colorectal cancer.

The consumption of red meat in the MD is reduced, with
a preference for lean meats such as poultry and fish. High con-
sumption of red and processed meat is associated with the risk
of certain cancers, including colorectal cancer?.

Moderate wine consumption in the MD may protect
against certain neoplasms, although it is known that there is
no safe minimum dose of ethanol intake?. The Mediterranean
lifestyle also includes regular physical activities and group
activities, which contribute to well-being and can reduce
the risk of cancer.

Weight control can be achieved even with normocaloric
diets, as there is better appetite control through diets with higher
nutritional density. Maintaining a healthy weight is essential
to reduce the risk of various types of cancer, including breast,
colorectal, and endometrial cancers”.

Some nutrients in the MD can act protectively through epi-
genetics, inhibiting tumor development. The MD can protect
against metabolic and oxidative DNA damage®.

In addition to the Mediterranean lifestyle, smoking should
be ceased, and exposure to environmental carcinogens should

be reduced.

Diets rich in vegetables

The diets that are rich in vegetables include paleolithic (PD)
and vegetarian (VD). The PD consists of consuming foods that
our ancestors would have used during the Paleolithic era. It
includes the consumption of lean meats, fish, fruits, vegetables,

4

nuts, and seeds while avoiding processed foods, grains, dairy,
and legumes. There are theories that the PD may bring health
benefits and prevent cancer?, but caution should be exercised
in drawing conclusions for this purpose.

When well balanced, the VD can also have benefits in
reducing the risk of cancer. This is partly due to the benefits
of plant-based foods with their antioxidant components, but
also due to the restriction of animal product consumption®.
Additionally, in the VD, there is a reduction in exposure to
hormones and antibiotics, which are common in dairy and
meat products®’. The consumption of fruits and vegetables, as
well as the restriction of meat consumption, show benefits, as
previously mentioned in the MD?'. However, attention should
be paid to the adequate intake of vitamin B12, iron, calcium,
and protein.

Both diets are rich in vitamins, minerals, and antioxidants,
which can prevent DNA damage and reduce the risk of can-
cer®. Nevertheless, well-designed studies that can recommend
these diets for cancer prevention are still needed.

Ketogenic diet

Diets based on fasting have been extensively studied, including
the ketogenic diet (KD), fasting itself, and the fasting mim-
icking diet. The KD is a high-fat, low-carbohydrate diet that
can assist in cancer prevention and treatment and may have
anticancer effects.

The theoretical premise is that neoplastic cells use glucose as
an energy substrate through the Warburg effect, which involves
aerobic fermentation (or aerobic glycolysis). By depriving the
oncological cell of carbohydrates, its development and survival
can be compromised. The KD could reduce chronic inflam-
mation, which is correlated with oncogenesis, tumor growth,
invasion, and insulin resistance?.

It is important to note that despite the benefits demon-
strated in vitro, we currently lack sufficient clinical studies,
and there is no scientific evidence supporting the use of this
diet during cancer treatment®. Additionally, the KD, like
other restrictive diets, is difficult to sustain in the long term.
It can also lead to nutritional deficiencies, constipation, and
cardiovascular risk if not closely monitored by a nutrologist or

healthcare professional®.

Foods to be avoided

For the prevention of cancer, reducing the consumption of
saturated and trans fats is recommended to lower the risk of
breast and colorectal cancer. This includes avoiding processed
meats such as bacon and sausages, which are associated with

colorectal cancer®.
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According to the World Health Organization and the
International Agency for Research on Cancer, dietary patterns
based on the regular consumption of fruits, vegetables, and
foods rich in selenium, folic acid, vitamins (B12 or D), and
antioxidants (such as carotenoids and lycopene) play a protec-
tive role in cancer prevention®” and should be prioritized in a
healthy diet. Omega-3, abundant in fish, especially sardines
and mackerel, can help slow down the development of cancer?®.

A high intake of fiber-rich products (e.g., whole grains) and
moderate consumption of milk and dairy products can reduce
the incidence of various types of cancer, including colorectal,
lung, stomach, breast, esophageal, and oral cancer®.

CONCLUSION

Cancer is one of the leading causes of mortality and disabil-

ity in today’s world. Antineoplastic treatments are advancing

REFERENCES

1. Muscaritoli M, Arends J, Bachmann P, Baracos V, Barthelemy
N, Bertz H, et al. ESPEN practical guideline: clinical nutrition in
cancer. ClinNutr.2021;40(5):2898-913. https://doi.org/10.1016/j.
clnu.2021.02.005

2. Bossi P, Delrio P, Mascheroni A, Zanetti M. The spectrum of
malnutrition/cachexia/sarcopenia in oncology according to
different cancer types and settings: a narrative review. Nutrients.
2021;13(6):1980. https://doi.org/10.3390/nu13061980

3. Kondrup J, Rasmussen HH, Hamberg O, Stanga Z, Ad Hoc
ESPEN Working Group. Nutritional risk screening (NRS 2002):
a new method based on an analysis of controlled clinical trials.
Clin Nutr. 2003;22(3):321-36. https://doi.org/10.1016/s0261-
5614(02)00214-5

4, Aprile G, Basile D, Giaretta R, Schiavo G, Verde N, Corradi E, et al.
Theclinical value of nutritional care before and during active cancer
treatment. Nutrients. 2021;13(4):1196. https://doi.org/10.3390/
nu13041196

5. Meza-Valderrama D, Marco E, Davalos-YeroviV, Muns MD, Tejero-
Sénchez M, Duarte E, et al. Sarcopenia, malnutrition, and cachexia:
adapting definitions and terminology of nutritional disorders in
older people with cancer. Nutrients. 2021;13(3):761. https://doi.
org/10.3390/nu13030761

6. Cruz-Jentoft AJ,Bahat G, Bauer J, Boirie VY, Bruyere O, Cederholm
T,etal. Sarcopenia: revised European consensus on definition and
diagnosis. Age Ageing. 2019;48(1):16-31. https://doi.org/10.1093/
ageing/afy169

7. Horie LM, Barrére APN, Castro MG, Liviera AMB, Carvalho AMB,
Pereira A, et al. Diretriz braspen de terapia nutricional no paciente
com cancer. Braspen J. 2019;34(Suppl. 1):2-32.

8. CederholmT, Jensen GL, CorreiaMITD, Gonzalez MC, FukushimaR,
Higashiguchi T, et al. GLIM criteriafor the diagnosis of malnutrition-a
consensus report from the global clinical nutrition community. Clin
Nutr.2019;38(1):1-9. https://doi.org/10.1016/j.clnu.2018.08.002

9.  Truong A, Hanna MH, Moghadamyeghaneh Z, Stamos MJ.
Implications of preoperative hypoalbuminemia in colorectal

5

gradually; however, from a nutritional standpoint, early diag-
nosis of malnutrition and the introduction of nutritional ther-
apy as soon as necessary remain crucial. Prevention focuses on
a healthy lifestyle with a diet rich in vegetables, unsaturated
fats, and complex carbohydrates, coupled with regular phys-

ical activity.

AUTHORS’ CONTRIBUTIONS

ANM: Conceptualization, Data curation, Supervision,
Writing — original draft, Writing — review and editing. SCMS:
Conceptualization, Data curation, Supervision, Writing — origi-
nal draft, Writing — review and editing. NIJ: Conceptualization,
Data curation, Supervision, Writing — original draft. SLF:
Writing — original draft. AAP: Writing — original draft. RFWP:
Writing — original draft. MCR: Writing — original draft. LCA:
Writing — original draft.

surgery. World J Gastrointest Surg. 2016;8(5):353-62. https://
doi.org/10.4240/wjgsv8.i5.353

Sammour T, Lewis M, Thomas ML, Lawrence MJ, Hunter A, Moore
JW. A simple web-based risk calculator (www.anastomoticleak.
com) is superior to the surgeon’s estimate of anastomotic leak
after colon cancer resection. Tech Coloproctol. 2017;21(1):35-41.
https://doi.org/10.1007/510151-016-1567-7

11. Wang DS, Ren C, Qiu MZ, Luo HY, Wang ZQ, Zhang DS, et al.
Comparison of the prognostic value of various preoperative
inflammation-based factors in patients with stage Il gastric
cancer. Tumour Biol. 2012;33(3):749-56. https://doi.org/10.1007/
s13277-011-0285-z

12.  Sampaio MAF, Sampaio SLP, Leal PDC, Moura ECR, Alvares LGGS,
Oliveira CMB, et al. Acerto project: impact on assistance of a public
emergency hospital. Arg Bras Cir Dig. 2021;33(3):e1544. https://
doi.org/10.1590/0102-672020200003e1544

13. ChenY, Qi A Teng D, Li S, Yan Y, Hu S, et al. Probiotics and
synbiotics for preventing postoperative infectious complications in
colorectal cancer patients: a systematic review and meta-analysis.
Tech Coloproctol. 2022;26(6):425-36. https://doi.org/10.1007/
s10151-022-02585-1

Scott MJ, Baldini G, Fearon KC, Feldheiser A, Feldman LS, Gan TJ,
etal. Enhanced recovery after surgery (ERAS) for gastrointestinal
surgery, part 1: pathophysiological considerations. Acta Anaesthesiol
Scand.2015;59(10):1212-31. https://doi.org/10.1111/aas.12601

15. BargetziL, Brack C,Herrmann J, Bargetzi A, Hersberger L, Bargetzi
M, et al.Nutritional support during the hospital stay reduces mortality
in patients with different types of cancers: secondary analysis of
aprospective randomized trial. Ann Oncol. 2021;32(8):1025-33.
https://doi.org/10.1016/j.annonc.2021.05.793

16. Torres Stone RA, Waring ME, Cutrona SL, Kiefe ClI, Allison J,
Doubeni CA. The association of dietary quality with colorectal
cancer among normal weight, overweight and obese men and
women: a prospective longitudinal study in the USA. BMJ Open.
2017;7(6):e015619. https://doi.org/10.1136/bmjopen-2016-
015619

Sommariva S, Pongiglione B, Tarricone R. Impact of chemotherapy-
induced nausea and vomiting on health-related quality of life and

10.

14.

17.

Rev Assoc Med Bras. 2024;70(Suppl 1):e2024S5123


https://doi.org/10.1016/j.clnu.2021.02.005
https://doi.org/10.1016/j.clnu.2021.02.005
https://doi.org/10.3390/nu13061980
https://doi.org/10.1016/s0261-5614(02)00214-5
https://doi.org/10.1016/s0261-5614(02)00214-5
https://doi.org/10.3390/nu13041196
https://doi.org/10.3390/nu13041196
https://doi.org/10.3390/nu13030761
https://doi.org/10.3390/nu13030761
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1016/j.clnu.2018.08.002
https://doi.org/10.4240/wjgs.v8.i5.353
https://doi.org/10.4240/wjgs.v8.i5.353
http://www.anastomoticleak.com
http://www.anastomoticleak.com
https://doi.org/10.1007/s10151-016-1567-7
https://doi.org/10.1007/s13277-011-0285-z
https://doi.org/10.1007/s13277-011-0285-z
https://doi.org/10.1590/0102-672020200003e1544
https://doi.org/10.1590/0102-672020200003e1544
https://doi.org/10.1007/s10151-022-02585-1
https://doi.org/10.1007/s10151-022-02585-1
https://doi.org/10.1111/aas.12601
https://doi.org/10.1016/j.annonc.2021.05.793
https://doi.org/10.1136/bmjopen-2016-015619
https://doi.org/10.1136/bmjopen-2016-015619

Nutrological therapy in oncology - from prevention to treatment

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

resource utilization: a systematic review. Crit Rev Oncol Hematol.
2016;99:13-36. https://doi.org/10.1016/j.critrevonc.2015.12.001

Pan H, Cai S, Ji J, Jiang Z, Liang H, Lin F, et al. The impact of
nutritional status, nutritional risk, and nutritional treatment on
clinical outcome of 2248 hospitalized cancer patients: a multi-
center, prospective cohort study in Chinese teaching hospitals.
Nutr Cancer. 2013;65(1):62-70. https://doi.org/10.1080/0163
5581.2013.741752

Kiss N, Loeliger J, Findlay M, Isenring E, Baguley BJ, Boltong A, et al.
Clinical oncology society of Australia: position statement on cancer-
related malnutrition and sarcopenia. Nutr Diet. 2020;77(4):416-25.
https://doi.org/10.1111/1747-0080.12631

Lim YL, Teoh SE, Yaow CYL, Lin DJ, Masuda Y, Han MX, et al.
A systematic review and meta-analysis of the clinical use of
megestrol acetate for cancer-related anorexia/cachexia. J Clin
Med. 2022;11(13):3756. https://doi.org/10.3390/jcm 11133756

Costanzo R, Simonetta |, Musso S, Benigno UE, Cusimano LM,
Giovannini EA, et al. Role of mediterranean diet in the development
and recurrence of meningiomas: a narrative review. Neurosurg Rev.
2023;46(1):255. https://doi.org/10.1007/s10143-023-02128-8

Almanza-Aguilera E, Cano A, Gil-Lespinard M, Burguera N,
Zamora-Ros R, Agudo A, et al. Mediterranean diet and olive oil,
microbiota, and obesity-related cancers. From mechanisms to
prevention. Semin Cancer Biol. 2023;95:103-19. https://doi.
org/10.1016/j.semcancer.2023.08.001

Saka-Herran C, Pereira-Riveros T, Jané-Salas E, Lépez-Lopez J.
Association between the mediterranean diet and vitamin C and
the risk of head and neck cancer. Nutrients. 2023;15(13):2846.
https://doi.org/10.3390/nu15132846

Daniele A, Divella R, Pilato B, Tommasi S, Pasanisi P, Patruno M,
et al. Can harmful lifestyle, obesity and weight changes increase
therisk of breast cancer in BRCA 1 and BRCA 2 mutation carriers?
A mini review. Hered Cancer Clin Pract. 2021;19(1):45. https://
doi.org/10.1186/5s13053-021-00199-6

Acevedo-Ledn D, Gomez-Abril SA, Sanz-Garcia P, Estafi-Capell
N, Banuls C, Sdez G. The role of oxidative stress, tumor and
inflammatory markers in colorectal cancer patients: a one-year
follow-up study. Redox Biol. 2023;62:102662. https://doi.
org/10.1016/j.redox.2023.102662

Rehm J, Shield KD, Weiderpass E. Alcohol consumption. A leading
risk factor for cancer. Chem Biol Interact. 2020:331:109280.
https://doi.org/10.1016/j.chi.2020.109280

Ubago-Guisado E, Rodriguez-Barranco M, Ching-Lépez A, Petrova
D, Molina-Montes E, Amiano P, et al. Evidence update on the
relationship between diet and the most common cancers from
the European prospective investigation into cancer and nutrition
(EPIC) study: a systematic review. Nutrients. 2021;13(10):3582.
https://doi.org/10.3390/nu13103582

Polo A, Labbé DP. Diet-dependent metabolic regulation of
DNA double-strand break repair in cancer: more choices on the

6

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

menu. Cancer Prev Res (Phila). 2021;14(4):403-14. https://doi.
org/10.1158/1940-6207.CAPR-20-0470

Sohouli MH, Baniasadi M, Hernandez-Ruiz A, Magalhaes EIDS,
Santos HO, Akbari A, et al. Associations of the paleolithic diet
patternscores and the risk of breast cancer among adults: a case-
control study. Nutr Cancer. 2023;75(1):256-64. https://doi.org/1
0.1080/01635581.2022.2108466

Long J, LiuZ, Liang S, Chen B. Cruciferous vegetable intake and risk
of prostate cancer: a systematic review and meta-analysis. Urol
Int. 2023;107(7):723-33. https://doi.org/10.1159/000530435

Yan H, Cui X, Zhang P, Li R. Fruit and vegetable consumption and
therisk of prostate cancer: a systematic review and meta-analysis.
Nutr Cancer. 2022;74(4):1235-42. https://doi.org/10.1080/016
35581.2021.1952445

Shah S, Mahamat-Saleh Y, Hajji-Louati M, Correia E, Oulhote Y,
Boutron-Ruault MC, et al. Palaeolithic diet score and risk of breast
cancer among postmenopausal women overall and by hormone
receptor and histologic subtypes. Eur J ClinNutr. 2023;77(5):596-
602. https://doi.org/10.1038/541430-023-01267-x

Talib WH, Mahmod Al, Kamal A, Rashid HM, Alashgar AMD,
Khater S, et al. Ketogenicdiet in cancer prevention and therapy:
molecular targets and therapeutic opportunities. Curr Issues
Mol Biol. 2021;43(2):558-89. https://doi.org/10.3390/
cimb43020042

Mundi MS, Mohamed Elfadil O, Patel |, Patel J, Hurt RT. Ketogenic
diet and cancer: fad or fabulous? JPEN J Parenter Enteral Nutr.
2021;45(S2):26-32. https://doi.org/10.1002/jpen.2226

Batch JT, Lamsal SP, Adkins M, Sultan S, Ramirez MN. Advantages
and disadvantages of the ketogenic diet: a review article. Cureus.
2020;12(8):9639. https://doi.org/10.7759/cureus.2639

Huang Y, Cao D, Chen Z, Chen B, Li J, Guo J, et al. Red and
processed meat consumption and cancer outcomes: umbrella
review. Food Chem.2021;356:129697. https://doi.org/10.1016/j.
foodchem.2021.129697

Vineis P, Wild CP. Global cancer patterns: causes and prevention.
Lancet. 2014;383(9916):549-57. https://doi.org/10.1016/50140-
6736(13)62224-2

Castello A, Boldo E, Pérez-Gomez B, Lope V, Altzibar JM, Martin
V, et al. Adherence to the western, prudent and mediterranean
dietary patterns and breast cancer risk: MCC-Spain study.
Maturitas. 2017;103:8-15. https://doi.org/10.1016/j.
maturitas.2017.06.020

World Cancer Research Fund. Worldwide cancer data. 2023.
Available from: https://www.wecfr.org/dietandcancer/cancer trend/
worldwide-cancer-data

Solans M, Castelld A, Benavente Y, Marcos-Gragera R, Amiano P,
Gracia-Lavedan E, et al. Adherence to the western, prudent, and
mediterranean dietary patterns and chronic lymphocytic leukemia
in the MCC-Spain study. Haematologica. 2018;103(11):1881-8.
https://doi.org/10.3324/haematol.2018.192526

Rev Assoc Med Bras. 2024;70(Suppl 1):e20245123


https://doi.org/10.1016/j.critrevonc.2015.12.001
https://doi.org/10.1080/01635581.2013.741752
https://doi.org/10.1080/01635581.2013.741752
https://doi.org/10.1111/1747-0080.12631
https://doi.org/10.3390/jcm11133756
https://doi.org/10.1007/s10143-023-02128-8
https://doi.org/10.1016/j.semcancer.2023.08.001
https://doi.org/10.1016/j.semcancer.2023.08.001
https://doi.org/10.3390/nu15132846
https://doi.org/10.1186/s13053-021-00199-6
https://doi.org/10.1186/s13053-021-00199-6
https://doi.org/10.1016/j.redox.2023.102662
https://doi.org/10.1016/j.redox.2023.102662
https://doi.org/10.1016/j.cbi.2020.109280
https://doi.org/10.3390/nu13103582
https://doi.org/10.1158/1940-6207.CAPR-20-0470
https://doi.org/10.1158/1940-6207.CAPR-20-0470
https://doi.org/10.1080/01635581.2022.2108466
https://doi.org/10.1080/01635581.2022.2108466
https://doi.org/10.1159/000530435
https://doi.org/10.1080/01635581.2021.1952445
https://doi.org/10.1080/01635581.2021.1952445
https://doi.org/10.1038/s41430-023-01267-x
https://doi.org/10.3390/cimb43020042
https://doi.org/10.3390/cimb43020042
https://doi.org/10.1002/jpen.2226
https://doi.org/10.7759/cureus.9639
https://doi.org/10.1016/j.foodchem.2021.129697
https://doi.org/10.1016/j.foodchem.2021.129697
https://doi.org/10.1016/S0140-6736(13)62224-2
https://doi.org/10.1016/S0140-6736(13)62224-2
https://doi.org/10.1016/j.maturitas.2017.06.020
https://doi.org/10.1016/j.maturitas.2017.06.020
https://www.wcfr.org/dietandcancer/cancer
https://doi.org/10.3324/haematol.2018.192526

