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DETERMINANTES DE LA SALUD



Nutrición pacientes oncológicos



Nutrición pacientes oncológicos



SOMOS LO 
QUE 

COMEMOS



CUESTIONARIOS BREVES PARA USO CLÍNICO







✓ GRASAS
✓ PROTEÍNAS
✓ CARBOHIDRATOS
✓ ALCOHOL



Oleic acid 
(55-83%)

SqualeneLignans
(pinoresinol, 

acetoxypinoresinol)

Flavonoids
(quercetin, 

luteolin, 
apigenin)

Phenolic alcohols
(hydroxytyrosol, tyrosol)

Secairidoids
(oleuropeine, oleuropeine 

aglycone, oleocanthal, 
lugutroside aglycone, 
deacetoxyoleuropein 

aglycone)

Hydroxycinnamic 
acids

(cafeic acid)

Low Ω6:Ω3



• Anti-inflammatory properties

• Anti-oxidant properties

• Anti-atherogenic properties

Nutrients 2017, 9, 1226; doi:10.3390/nu9111226



• Usual amount of fat in the Mediterranean diet 30-45%

• Importance of the type of fat: EVOO, nuts and fatty fish

• EVOO may represent >=15% of total caloric intake

• Replace other (unhealthier) sources of fat

• Together with herbs, increases the palatability of plant-based dishes 

→ facilitates a very high consumption of fresh and tasty vegetables

Nutrients 2017, 9, 1226; doi:10.3390/nu9111226



¿y tras el diagnóstico?



What’s 
next?



Límites de la oncología de precisión

Easy-to-measure alteration (cheap, multiple source tissues, liquid biopsy)

Druggable alteration

Penetrant alteration

Third-generation drugs

“Clonal” behavior

Example of EGFR-mutant lung cancer

• Yet, 25% refractory



DietMood, cognition



Figure 4
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Hasta el 40% de la variabilidad 

inter-paciente puede ser explicada 

por factores ajenos al ”core” de la 

oncología de precisión: alteración 

genómica y fármaco dirigido



¿Es posible un cambio de paradigma?

Existen aberraciones metabólicas en las 
células tumorales

1956
2006



¿Es posible un cambio de paradigma?

Existen multiples 
abrerraciones?

Originan un margen 
terapéutico?

Puede alcanzarse mediante 
dieta?



Ayuno

Tejido sano: stop traducción y 
replicación

Tumor: incremento traducción, 
replicación, síntesis de proteínas y 

señalización Pi3K-AKT



Ayuno



RESEARCH ARTICLE

Fasting-Mimicking Diet Is Safe and Reshapes 
Metabolism and Antitumor Immunity in 
Patients with Cancer 
Claudio Vernieri1,2, Giovanni Fucà1, Francesca Ligorio1, Veronica Huber3, Andrea Vingiani4,5, Fabio Iannelli2, 
Alessandra Raimondi1, Darawan Rinchai6, Gianmaria Frigè7, Antonino Belfi ore5, Luca Lalli3, Claudia Chiodoni8,  
Valeria Cancila9, Federica Zanardi2, Arta Ajazi2, Salvatore Cortellino2, Viviana Vallacchi3, Paola Squarcina3, 
Agata Cova3, Samantha Pesce3, Paola Frat i3, Raghvendra Mall10, Paola Antonia Corset to11, Angela Maria 
Rizzo11, Crist ina Ferraris12, Secondo Folli12, Marina Chiara Garassino1, Giuseppe Capri1, Giulia Bianchi1, 
Mario Paolo Colombo8, Saverio Minucci7,13, Marco Foiani2,4, Valter Daniel Longo2,14, Giovanni Apolone15, 
Valter Torri16, Giancarlo Pruneri4,5, Davide Bedognet t i6,17,18, Licia Rivolt ini3, and Filippo de Braud1,4

Downloaded from
 http://aacrjournals.org/cancerdiscovery/article-pdf/12/1/90/3020040/90.pdf by Centro Nacional de Investigaciones O

ncol?gicas - CNIO
 user on 25 February 2022

Improved immuno-environment, increased infiltration

Baja toxicidad, y mitigación 

de algunos efectos 

secundarios esperados como 

hiperglucemias en inhibidores 

Pi3K

Evidencia clínica grado 2

Ayuno
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LETTER
https:/ / doi.org/ 10.1038/ s41586-019-1437-3

Dietary methionine influences therapy in mouse 
cancer models and alters human metabolism
Xia Gao1, Sydney M. Sanderson1,8, Ziwei Dai1,8, Michael A. Reid1, Daniel E. Cooper2, Min Lu3,4, John P. Richie Jr5, Amy Ciccarella6, 
Ana Calcagnotto5, Peter G. Mikhael1, Samantha J. Mentch1, Juan Liu1, Gene Ables7, David G. Kirsch1,2, David S. Hsu3,4,  
Sailendra N. Nichenametla7 &  Jason W. Locasale1*

Nutrition exerts considerable effects on health, and dietary 
interventions are commonly used to treat diseases of metabolic 
aetiology. Although cancer has a substantial metabolic component1, 
the principles that define whether nutrition may be used to influence 
outcomes of cancer are unclear2. Nevertheless, it is established that 
targeting metabolic pathways with pharmacological agents or 
radiation can sometimes lead to controlled therapeutic outcomes. 
By contrast, whether specific dietary interventions can influence the 
metabolic pathways that are targeted in standard cancer therapies 
is not known. Here we show that dietary restriction of the essential 
amino acid methionine—the reduction of which has anti-ageing and 
anti-obesogenic properties—influences cancer outcome, through 
controlled and reproducible changes to one-carbon metabolism. 
This pathway metabolizes methionine and is the target of a variety 
of cancer interventions that involve chemotherapy and radiation. 

Methionine restriction produced therapeutic responses in two 
patient-derived xenograft models of chemotherapy-resistant 
RAS-driven colorectal cancer, and in a mouse model of 
autochthonous soft-tissue sarcoma driven by a G12D mutation 
in KRAS and knockout of p53 (KrasG12D/+;Trp53− /−) that is 
resistant to radiation. Metabolomics revealed that the therapeutic 
mechanisms operate via tumour-cell-autonomous effects on flux 
through one-carbon metabolism that affects redox and nucleotide 
metabolism—and thus interact with the antimetabolite or 
radiation intervention. In a controlled and tolerated feeding study 
in humans, methionine restriction resulted in effects on systemic 
metabolism that were similar to those obtained in mice. These 
findings provide evidence that a targeted dietary manipulation 
can specifically affect tumour-cell metabolism to mediate broad 
aspects of cancer outcome.

1Department of Pharmacology and Cancer Biology, Duke University School of Medicine, Durham, NC, USA. 2Department of Radiation Oncology, Duke University Medical Center, Durham, NC, USA. 
3Center for Genomics and Computational Biology, Duke University, Durham, NC, USA. 4Department of Medical Oncology, Duke University Medical Center, Durham, NC, USA. 5Department of Public 
Health Sciences, Penn State University College of Medicine, Hershey, PA, USA. 6Penn State University Clinical Research Center, State College, PA, USA. 7Orentreich Foundation for the Advancement 
of Science, Cold Spring, NY, USA. 8These authors contributed equally: Sydney M. Sanderson, Ziwei Dai. * e-mail: Jason.Locasale@duk e.edu
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Fig. 1 | Dietary methionine restriction rapidly and specifically alters 
methionine and sulfur metabolism and inhibits tumour growth in 
PDX models of colorectal cancer. a, Experimental design in C57BL/6J 
mice. n =  5 mice per group. MR, methionine restriction. b, Ninety sets of 
metabolic profiles from a were computed for singular values via singular 
value decomposition. Insert, two-sided t-test P values assessing the 
difference between control and methionine restriction in the first three 
modes. For definitions of the modes, see ‘Analysis of the time-course 
metabolomics data’ in Methods. n =  5 mice per group. Box limits are the 
25th and 75th percentiles, centre lines are median, and the whiskers are the 

minimal and maximal values. c, Contribution of modes 2 and 3 in  
b ranked across all measured metabolites. d, Relative intensity of 
methionine and methionine sulfoxide. Mean ±  s.d., n =  5 mice per group, 
*P <  0.05 by two-tailed Student’s t-test. e, Schematic of experimental 
design using colorectal PDXs. Treatment, n =  7 mice per group (4 female 
and 3 male). Prevention, n =  8 mice per group (4 female and 4 male). P1, 
passage 1; P2, passage 2; P3, passage 3; P4, passage 4. f, Tumour growth 
curve and images of tumours at the end point from e. Mean ±  s.e.m., 
*P <  0.05 by two-tailed Student’s t-test.
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Dieta cetogénica

Diabéticos?

Restricción proteica en 

inmunoterapia

Suppl. Glicina + 

Restr. Metionina



Drug

• One Carbon

• Dna Damage agents

• etc

Immuno

• Yes

• No

Tumor

• Glioma

• Renal

• Mama

Muts

• Pi3K

• KRAS

Patient

• Diabetes I-II-Insulin

• Obesidad

• Sexo/Edad

Diapositiva cedida por el Dr. Miguel Angel Quintela



• Recuentos Akkermansia

• Recuentos F. Praunitszii

• Enterotipo

• Diversidad de Shannon

• Firmicutes/Bacteroidetes

MICROBIOMA

Diapositiva cedida por el Dr. Miguel Angel Quintela



Clasificadores 
jerárquicos 

contextualizados

Pautas

LUMICA V. 1.0

Diapositiva cedida por el Dr. Miguel Angel Quintela
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CONCLUSIONES

❑La dieta es uno de los principales determinantes de salud

-prevención primaria

-prevención ”secundaria”

❑La Epidemiología Nutricional se basa en estudios de grandes poblaciones y la 

medición de consumo individual de alimentos tiene limitaciones metodológicas

❑La dieta mediterránea, y en concreto el aceite de oliva virgen extra, tienen evidencia 

como factores protectores

❑La nutrición de precisión en cáncer ya es una realidad y se necesita más 

investigación en esta línea
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