UNIVERSIDAD DE JAEN
UNIVERSITY INSTITUTE OF RESEARCH ON OLIVE GROVE AND OLIVE OILS

PREDIMED OMICS
Symposium

&

6t International Congress on Olive Oils
and Health

Jaén, Spain
11-12 June 2026

BOOK OF ABSTRACTS

Organiza Subvenciona

OBN = Jommx oni
T 1A



PREDIMED OMICS Symposium & 6 International Congress on Olive Oils and Health
Book of Abstracts

Jaén, Spain, 11-12 June 2026. Organised by the University Institute of Research on
Olive Grove and Olive Oils, Universidad de Jaén, with the financial support of the
Provincial Council of Jaén.

The abstracts collected in this volume were submitted by their authors and reviewed
by the Scientific Committee. Authors are responsible for the scientific content of
their contributions. Editorial intervention has been limited to matters of style,
consistency and typography.

This volume is available on the Congress website:
congressolivehealth.inuouja.com

ISBN 978-84-09-90072-5
EDICION First Edition, July 2026
PUBLISHED 29 July 2026


https://congressolivehealth.inuouja.com/

INTRODUCTION 3

FOREWORD

A joint meeting on olive oils, the
Mediterranean diet and the omics sciences

The 6t International Congress on Olive Oils and Health stands as an
event of international scientific relevance, focused on the study of virgin olive
oils, olive cultivation, and their effects on both human health and the
environment. This sixth edition continues the legacy of the five previ-ous
congresses held in Jaén in 2004, 2008, 2018, 2021 and 2024, consolidat-ing
the province as an international benchmark in research on olive oils and their
health benefits.

The Congress is organised by the University Institute of Research on Olive
Grove and Olive Oils at the Universidad de Jaén and is financially sup-ported
by the Provincial Council of Jaén. Its main objective is to establish itself as an
international reference space for scientific reflection and ex-change, bringing
together researchers, health experts and leading profes-sionals, with the aim
of deepening the study of olive oils and their impact on health, nutritional
culture and gastronomy.

In this edition, the Congress takes on an enhanced international dimen-
sion, being held jointly with the Symposium on Nutrition and OMICS, a
leading scientific meeting organised since 2015 by Professors Frank B. Hu
(Harvard T. H. Chan School of Public Health) and Miguel A. Martinez-
Gonzalez (University of Navarra / Harvard University), focused on the lat-
est advances in nutritional research and omics sciences.

This joint congress brings together a distinguished international scientific
community, including experts in public health, nutrition, metabolomics and
epidemiology, as well as professionals from the agri-food sector. Its main goal
is to promote scientific knowledge on the role of olive oils—particularly extra
virgin olive oil—in the prevention of chronic diseases, and its impact on
global health, sustainability and Mediterranean food culture.
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The programme of this new edition includes a dedicated session for the
presentation of the most recent findings from projects focused on pre-
venting 21s-century chronic diseases, with special emphasis on the role of
metabolomics in interventions based on the Mediterranean diet.

THEMATIC AREAS

Mediterranean Diet and Olive Qil in Health Promotion
Analysis of the role of the Mediterranean diet and extra virgin olive

0il (EVOO) in preventing cardiovascular and neurodegenerative
diseases, and cancer.

Nutrition and Omics Sciences: Focus on Metabolomics
Application of metabolomics in nutritional research to understand

the biological impact of dietary interventions.

Prospective Cohorts and Risk of Chronic Diseases
Evidence obtained from long-term cohort studies linking nutrition

with the prevention of chronic diseases of the 21+ century.
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PROGRAMME

Thursday 11 June

11:00 - 12:00

12:00 - 12:45

12:45 - 14:00

Registration

Official Opening of the Symposium

José Miguel Herrero Velasco, Director General of Food, Spanish
Ministry of Agriculture, Fisheries and Food - Francisco Javier
Lozano Blanco, Deputy for Promotion and Tourism, Provincial
Council of Jaén - Nicolas Ruiz Reyes, Rector, Universidad de Jaén
- Jaime Lillo, Executive Director, International Olive Council
(IOC) - Juan B. Barroso, Universidad de Jaén; Director, University
Institute of Research on Olive Grove and Olive Oils - Frank B.
Hu, Chair, Department of Nutrition, Harvard T. H. Chan School
of Public Health - Miguel A. Martinez-Gonzélez, University of
Navarra

Welcome Cocktail



PROGRAMME

14:00 - 15:30

14:00 - 14:25

14:25 - 14:50

14:50 - 15:15

15:15 - 15:30

15:30 - 15:45

15:30 - 16:30

15:50

15:55

16:00

Session 1 - Mediterranean Diet and Olive Oils Effects on Health
Chair introduction: Maria Puy Portillo, University of the Basque
Country; Director, CIBEROBN

Cardiometabolic prevention and the Mediterranean diet: state of
the art

Lina Badimon, Director of the Cardiovascular Research Center
(CSIC-ICCC), Sant Pau Hospital, Barcelona

Unveiling the pathways behind a successful cardiovascular
clinical trial: the CORDIOPREYV study

Javier Delgado-Lista, University of Cérdoba and Reina Sofia
University Hospital, Cordoba

Mediterranean diet, multi-omics and chronic disease prevention in
precision medicine

Daniel Wang, Harvard T. H. Chan School of Public Health

Virtual presentation
Questions and discussion
Coffee Break

Poster Session and Flash Oral Presentations - Nutritional
Epidemiology, Omics

Six selected abstracts, 3 min each + 1 min discussion

Coffee and tea consumption, coffee-related metabolites, and
breast cancer risk in US women

Andrea Romanos-Nanclares, Brigham and Women’s Hospital
and Harvard Medical School, USA

Sex and dyslipidemia jointly modify the association between
provegetarian diet adherence and telomere length in participants
from the SUN cohort

Aida Escudero Urrea, University of Navarra, Spain

Urolithin metabotypes, cardiovascular risk, and response to
Mediterranean diet intervention

Inés Dominguez-Lopez, German Institute of Human Nutrition
Potsdam-Rehbriicke, Germany
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16:05

16:10

16:15

16:30 - 18:30

16:30 — 16:55

16:55-17:20

17:20 - 17:45

17:45-18:10

18:10 - 18:30

Adherence to Mediterranean diet and one-carbon metabolism on
breast cancer risk and mortality within the EPIC cohort: a
nutrigenetic perspective

José Maria Galvez-Navas, Escuela Andaluza de Salud Publica,
Spain

A literature-informed plasma metabolomic signature predicts
mortality across several independent cohorts with reproducible
performance

Gonzalo Fernandez-Duval, University of Navarra, Spain

Exposomic and metabolomic avenues for studying
epidemiological cohorts: the EXPOMET breast cancer study

Delia Castilla-Fernandez, University of Granada, Spain

Session 2 - Nutrition and Cardiometabolic Health: Mechanisms
and Biological Pathways (“Omics”)

Metabolomics approaches to discover biomarkers of food
intake and signatures of cardiometabolic disease

Clary Clish, Broad Institute of MIT and Harvard

Nut consumption and cardiometabolic diseases: new insights
from multi-omics analyses

Qi Sun, Harvard T. H. Chan School of Public Health

Mediterranean diet and metabolomics in PREDIMED
and PREDIMED-Plus: main findings

Cristina Razquin, University of Navarra

New challenges in nutrition research applying metabolomics
Cristina Andrés-Lacueva, University of Barcelona and
CIBERFES-ISCIIT

Questions and discussion
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Friday 12 June

08:00 - 11:00

11:00 - 12:00

11:15

11:20

11:25

11:30

11:35

11:40

12:00 - 13:00

Visit to an Oil Mill and Olive Oil Tasting

Oleicola Jaén, Baeza

Poster Session and Flash Oral Presentations - Olive Qils

Six selected abstracts, 3 min each + 1 min discussion

Extra-virgin olive oil and outcome-wide cardiovascular
risk: evidence from the PREDIMED trial

Javier Pérez de Rojas, University of Navarra, Spain

Advanced aroma fingerprinting of Moroccan extra virgin olive oils
using flash gas chromatography E-nose and machine learning for
authentication assessment

Idriss Ouled Bouallala, Mohammed V University, Morocco

Diet quality in the progression from healthy status to morbidity,
multimorbidity and mortality

Aitana Vazquez Fernandez, Universidad Auténoma de Madrid,
Spain

Olive oil preference over seed-based fats and the risk of immune-
mediated inflammatory diseases: the SUN cohort

Luiz Antonio Alves de Menezes Junior, University of Navarra,
Spain

Mediterranean diet adherence and long-term mortality: evidence
of a legacy effect in the PREDIMED trial

Javier Pérez de Rojas, University of Navarra, Spain

Cardiovascular effects of nitro-fatty acids from olive oil in
non-alcoholic fatty liver disease

Beatriz Sanchez-Calvo, Universidad de la Republica, Uruguay

Show Cooking and Lunch

Juanjo Mesa, Radis Restaurant (one Michelin Star and one
Repsol Sun)
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13:00 - 14:15

13:00 - 13:25

13:25 - 13:50

13:50 - 14:15

14:15 - 14:30

14:30 - 15:20

14:30 - 14:50

14:50 - 15:10

15:10 - 15:20

15:20 - 15:35

Session 3 - Prospective Cohorts in Nutrition and Risk of
Chronic Diseases (Part 1)

Wine in the Mediterranean diet and the missing large trial

Miguel Alvarez de Mon, Infanta Leonor University Hospital,
Madrid

Precision nutrition and healthy ageing: bridging population
insights and personal health

Frank B. Hu, Harvard T. H. Chan School of Public Health

The role of diet in cancer prevention and survivorship
Heather Eliassen, Harvard T. H. Chan School of Public Health

Coffee Break

Session 3 - Prospective Cohorts in Nutrition and Risk of
Chronic Diseases (Part 2)

Mediterranean diet, omics and risk of chronic diseases in EPIC
and UK Biobank cohorts

Pietro Ferrari, International Agency for Research on Cancer
(TIARC)

Diet and lifestyle for preventing chronic diseases in the
PREDIMED-Plus trial
Jordi Salas-Salvadd, Universitat Rovira i Virgili (URV)

Questions and discussion

Coffee Break



PROGRAMME

15:35 - 16:45

15:35-15:45

15:45 - 16:00

16:00 - 16:15

16:15 - 16:30

16:30 - 16:45

16:45-17:45

17:45 - 18:00

19:15 - 21:00

21:15

Session 4 - Updating the Scientific Evidence on the Effects of
Olive Oils on Health

The role of the International Olive Council in the investigation on
health outcomes

Abderraouf Laajimi, Deputy Executive Director, International
Olive Council (I0OC)

The bioactive ingredients of extra-virgin olive oil

Francesco Visioli, University of Padua, Italy, and IMDEA-Food,
Madrid, Spain

Olive oil in cardiometabolic prevention at both sides of the Atlantic

Marta Guasch-Ferré, University of Copenhagen

Phenolic compounds, urinary metabolites of the Mediterranean
diet and cardiovascular disease

Rosa M. Lamuela-Raventos, Institute for Nutrition and Food
Safety (INSA-UB)

Questions and discussion

Round Table - Mediterranean Diet and Lifestyle to Address
the Obesity Pandemic in the Era of GLP-1 Agonists

Meir J. Stampfer, Harvard T. H. Chan School of Public Health -
Mary Yannakoulia, Harokopio University, Greece - Sébastien
Czernichow, Université Paris Cité and Hopital Européen
Georges-Pompidou, Paris - Ramoén Estruch, Hospital Clinic of
Barcelona

5-10 min per speaker, 20 min discussion, 15 min questions
Closing Ceremony and Poster Award Presentation

Guided Tour of the Monuments of Jaén

Gala Dinner
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Invited speakers, chairs and round-table participants, in alphabetical order.
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He is currently Deputy Executive Director of the
International Olive Council and previously served as
Head of Cabinet and General Director for Financing,
Investments and Professional Organizations at the
Ministry of Agriculture, Hydraulic Resources and
Fisheries of Tunisia. He graduated as an Agricultural
Engineer in Tunisia and was awarded a Master of
Science in Agro-Food Marketing by CIHEAM-
Zaragoza in 1991. In 1995, he obtained his PhD in
Applied Economics from the University of Zaragoza
(Spain). He has extensive ex-perience in the academic
and research ifelds of Agricultural Economics,
having held several posi-tions of responsibility at the
National Agronomic Institute of Tunisia, including
Head of the Department of Agricultural and Food
Economics and Professor of  Agricultural
Economics. He has collaborated with many
international academic and research institutions on
various projects and networks and has published
extensively at both na-tional and international levels.
In addition, he has international experience as a
visiting professor, consultant, and expert in project
evaluation, as well as in the organization of numerous
scientiifc and professional seminars, conferences,
and training activities. He has conducted applied
research  funded by relevant agencies. His
involvement in the Ministry of Agriculture has
provided him with the opportunity to become familiar
with the devel-opment of regulatory and policy
frameworks aimed at encouraging investment in the
agricultural sec-tor. He also has solid experience in
managing pub-lic investment portfolios dedicated to
enhancing agricultural development and in working
and col-laborating with international funding
agencies and institutions such as the World Bank,
FAO, IFAD, the African Development Bank (AfDB),
GIZ, the Islamic Development Bank, AFD, and
others.



SPEAKERS

Clary Clish

Clary Clish is Senior Director of Metabolomics and
an Institute Scientist at the Broad Institute of MIT
and Harvard. His lab works to develop and apply
technologies for the systematic analysis of metabo-
lites and small molecules within biological speci-
mens. His research is highly collaborative and
broadly aims to advance our understanding of the
role of metabolism in normal physiology and dis-
ease. He held senior and executive management po-
sitions in the biotechnology industry from 2001-—
2008 and was a postdoctoral fellow and instructor in
the laboratory of Dr. Charles Serhan at Brigham &
Women’s Hospital and Harvard Medical School
from 1997-2001.



SPEAKERS

Cristina Andrés-
Lacueva

Cristina Andres-Lacueva full professor and a PI in
the Institute of Nutrition & Food Security, at
Pharmacy Faculty at the University of Barcelona
(UB). She leads an accredited research group on
Biomarkers, Exposome and Nutritional
Metabolomic at the forefront of the study of the
Exposome and application of metabolomics in nu-
trition research for the development of Precision
Nutrition. She is Icrea Academia awardee, coordi-
nate INJOY EIT-Health initiative, Innovating the
Healthy Aging for Healthy Life, and involved in six
European Consortia: Cook2Health, FoodBall, Maple,
D-CogPlas, Digumet, Carb4-Health, and Hub-
Platform from https://www.

healthydietforhealthylife.eu/projects Currently fo-
cus on Food4Brain, Food4HealthyAging studies
https:// bbhi.cat/en/ &
http://www.estudiotoledo.com/ She served as
Collaborator of the Division of Coordination,
Evaluation of the Research National Agency of the
Ministry of Science, Innovation and Universities of
the Spanish Government & Regular External Expert for
the European Commission (EU). She was a mem-ber of
the Steering committee to advice the EU with the
Foresight study - Tomorrow’s healthy society
exploring research priorities for foods and diet.
Member of the Committee of experts on the devel-
opment and consensus of dietary recommenda-
tions in the European adult population: “Feasibility
study on dietary recommendations for older
European citizens” - Joint Research centre (JRC)-EU.
Coordinator of the Master of Innovation and Food
Development at the University of Barcelona. Highly
cited Scientist by Clarivate 2021, 2022 and ranked
among the top 2% of the world’s most inlfu-ential
scientists according 2024 StanfordRanking by
Elsevier. She is author of over 320 peer-reviewed
publications. H- index of 80 (web of Science). ORCID
0000-0002—-8494-4978; ResearcherID: J-3377-2012

http://www. researcherid.com/rid/J-3377-2012.

https://www. ub.edu/nutrimetabolomics/
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Cristina Razquin
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Dr. Cristina Razquin is a researcher in the
Department of Preventive Medicine and Public
Health at the University of Navarra and an investi-
gator within the CIBEROBN network. Her research
focuses on identifying early biomarkers of chronic
diseases and lifestyle determinants that enable their
early prediction and prevention. She leads the project
“Development of a new predictive model for
premature mortality integrating lifestyle, cognitive
function, and molecular aging biomarkers” within the
SUN cohort. She is also the principal investiga-tor of
the project “Proteomic and multi-omic analy-sis for
the prevention of atrial ifbrillation recur-rence in
the PREDIMAR trial: one-year changes un-der the
effect of the Mediterranean diet”. She has authored
over 120 peer-reviewed publications and holds an H-
index above 30.



SPEAKERS

Daniel Wang

Daniel Wang, MD, ScD, is Assistant Professor of
Medicine at Brigham and Women’s Hospital and

Harvard Medical School, Assistant Professor in the
Department of Nutrition at the Harvard T. H. Chan
School of Public Health, and Associate Member of
the Broad Institute of MIT and Harvard. He leads
multiple NIH-funded projects and co-directs a
Human Virome Characterization Center within the
NIH Human Virome Program. His research inte-
grates nutrition, multi-omics, and epidemiology to
develop precision prevention strategies for
Alzheimer’s disease and related dementias and car-
diometabolic  diseases. Leveraging large-scale
longitudinal cohorts, his work aims to uncover bi-
ological mechanisms and identify novel preventive
approaches to support healthy aging.
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Francesco Visioli

Professor Francesco Visioli is a pharmacologist,
currently teaching Human Nutrition at the School
of Medicine of the University of Padova (Italy). His
research ranges from in vitro studies of bioactivity
(test tubes, cell cultures) to human trials. Dr. Visioli
has a publication record of more than 400 papers and
book chapters and received the 2023 FENS Award,
i.e the most prestigious European prize for nutrition
and dietetics. He has been studying natu-ral
compounds since 1993 in a pharma-nutritional
framework. Dr. Visioli discovered the biological ac-
tivities of olive oil’s minor constituents.
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Frank B. Hu

Frank B. Hu, MD, MPH, PhD, is a world-leading re-

searcher in diet, chronic disease prevention, and

healthy aging. He is the Fredrick J. Stare Professor of
Nutrition and Epidemiology, Chair of the
Department of Nutrition at the Harvard T. H. Chan
School of Public Health, and a Professor of Medicine
at Harvard Medical School. His pioneer-ing work has
shaped the understanding of how diet and lifestyle
inlfuence cardiometabolic diseases and healthy
aging. He has published over 1,000 sci-entiifc papers
and is among the top 10 most cited researchers in
medicine and public health in the world (H-index
320). His research has been instru-mental in
advancing precision nutrition, dietary biomarkers,
and global efforts to combat chronic disease. His
work has signiifcantly inlfuenced na-tional and
international dietary guidelines, includ-ing his role
on the 2015 U.S. Dietary Guidelines Advisory
Committee. His contributions to nutrition science and
policy have been recognized with nu-merous honors,
including the Kelly West Award for Outstanding
Achievement in Epidemiology by the American
Diabetes Association, the American Heart
Association’ Ancel Keys Memorial Lecturer, and a
member of the National Academy of Medicine.
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Heather Eliassen
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Dr. Heather Eliassen is Professor of Nutrition and

Epidemiology at the Harvard T. H. Chan School of
Public Health and Professor of Medicine at Harvard
Medical School. Dr. Eliassen is co-PI of two ongoing
prospective cohort studies, the Nurses’ Health Study
(NHS), foundedin 1976 with 121,700 women, and the
Nurses’ Health Study II (NHSII), founded in 1989
with 116,400 women. She is Director of the
Channing/ Harvard Cohort Biorepository, which
houses more than three million biospecimens from
200,000 cohort participants. Her research focuses on
breast cancer, and the roles of diet, lifestyle, and
underlying biology in risk and survival. She incor-
porates plasma biomarkers, including metabolomic
proifles, hormones, and speciifc markers of dietary
intake, as well as tumor tissue biomarkers. Dr.
Eliassen is actively involved in teaching and men-
toring graduate students at the Harvard Chan School.
In addition, much of her time is spent work-ing with
both internal and external investigators, facilitating
the use of the cohort resources.
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Javier
Delgado-Lista
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Dr. Delgado-Lista is Associate Professor and Vice-
Dean for Hospital Affairs at the University of Cordoba;
Consultant in Internal Medicine at Reina Sofia
University Hospital; and co-lead of group GC-09 at
IMIBIC. He belongs to CIBEROBN and the Andalusian
Genes— Environment group (CTS525), and serves on
multiple institutional and national committees. He has
led 15 of >35 phase II-IV trials, founded Padmedicine
(2012—2015), holds 6 patents,

and authored >180 JCR papers (h-index 37; >4,500 ci-
tations). Clinical coordinator of CORDIOPREV (The
Lancet). His research focuses on diet and chronic
disease—especially cardiovascular disease, obesity,
diabetes—and on eHealth innovation.
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Jordi Salas-
Salvado

Distinguished Professor of Nutrition and Director of
the Human Nutrition Unit at the University Rovira i
Virgili (URV) and ICREA Academia Investigator.
Principal Investigator and Coordinator of the
Nutrition Programme at CIBERobn, and Director of
the Catalan Nutrition Centre (CCNIEC). His
research focuses on clinical trials evaluating the
effects of diet on obesity, diabetes, metabolic
syndrome, and cardiovascular disease. He leads the
large PREDIMED and PREDIMED-Plus studies and is
PI of the CORALS and LEDFERTYL cohorts. Through
these projects, his group has developed expertise in
precision nutrition and medicine, applying
metabolomics, proteomics, and metagenomics in
epidemiological and clinical research. Author of over
750 papers (H-index 101), he is recognized among
the world’s most inlfuential researchers.



SPEAKERS

Lina Badimon
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Prof. Lina Badimon is Professor of Medicine at the
Medical School of Vic-UCC University and Director
of the Cardiovascular Research Foundation for
Health and Innovation (FICSI). Her activities focus
on cardio-metabolic diseases, atherosclerosis, and
ischemic heart disease. She has published over 725
articles in highly qualiifed journals that include
from guidelines on medical practice to basic sci-
ence, and clinical and translational research. Her
work has been highly cited (citations: >80,000; H:
110) in the scientiifc literature. She has written
more of 250 book  chapters. (https:/
pubmed.ncbi.nlm.nih.gov/?
term=Badimon+L&show_ snippets=off&sort=date).
Previous appointments include Director of the
Cardiovascular Sciences Institute-ICCC at the
Hospital of Santa Creu I Sant Pau, Barcelona;
Lecturer in Medicine at Harvard Medical
School/Consultant-to-the-Cardiac Unit, at the
Massachusetts General Hospital, Boston (1990—
1995) and Director of the Cardiology-Research
Laboratory and Associate Professor of Medicine at
the Mount Sinai School of Medicine, NY (1982—-
1990). She has been Vice-President of European
Society of Cardiology and of the Spanish Society of
Cardiology, and President of the European Society
for Clinical Investigation and of the Spanish Society
of Atherosclerosis.



SPEAKERS

Marta
Guasch-Ferré

Marta Guasch-Ferré, PhD, is an Associate Professor
and group leader at the Department of Public Health
at the University of Copenhagen, Denmark and an
Adjunct Associate Professor at the Department of
Nutrition at Harvard T. H. Chan School of Public
Health, U.S. Dr. Guasch-Ferré leads a research group
focused on integrating nutrition and lifestyle factors
with —omics data to advance the prevention of
cardiometabolic  diseases. She has authored
numerous publications in leading scien-tiifc journals,
contributing to the ifelds of nutri-tional and
cardiovascular epidemiology. She is the

PI.  of several funded grants including
‘PLANETDIET: Sustainable diets and car-
diometabolic health: a multiomics approach in an
randomized controlled trial’.
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Mary Yannakoulia

Mary Yannakoulia is a Professor of Nutrition and
Eating Behaviour in the Department of Nutrition

and Dietetics at Harokopio University in Athens,
Greece. Her research focuses on factors inlfuencing
human eating behaviour, adherence to diet and life-
style interventions, as well as the relationship be-
tween diet particularly the Mediterranean diet and its
components), aging, and cognitive decline. Dr
Yannakoulia has served as a co-investigator respon-
sible for nutritional assessment in the HELIAD and
ALBION prospective studies, both of which examine
associations between diet and cognitive decline or
related biomarkers. She is also leading the nutrition
component of the GINGER intervention, a
multidomain dementia-prevention trial conducted in
Greece.
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Meir Stampfer

Meir Stampfer earned his MD from NYU School of
Medicine and his DrPH from Harvard School of
Public Health, where he is Research Professor of
Epidemiology and Nutrition, and previously served
as Epidemiology Department Chair. He also serves
as Professor of Medicine at Harvard Medical School.
His research focuses on cardiovascular dis-cases,
cancer, diabetes and cognitive decline, based mostly
in the large ongoing Harvard cohort studies. He is
consistently identiifed among the most highly cited
scientists. Dr. Stampfer has been closely in-volved
with Predi-Med and Predi- Med Plus, and currently
serves as DSMB Chair for the UNATI trial of alcohol
cessation.
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Miguel Angel
Alvarez de Mon
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Dr. Miguel Angel Alvarez de Mon earned his
Medical Degree from the University of Navarra and
completed his specialization in Psychiatry at Clinica
Universidad de Navarra. In 2019, he de-fended his
PhD at the University of Alcala, receiv-ing the
highest distinction of Cum Laude. He fur-ther
advanced his training through research fellow-ships
at Emory University and Harvard University. He
currently works as a psychiatrist at Hospital
Universitario Infanta Leonor and serves as an
Associate Professor at the Complutense University of
Madrid. He is the author of 147 scientiifc articles
published in national and international journals and
has supervised six doctoral theses to date. Dr.
Alvarez de Mon received the Extraordinary PhD
Award from the University of Alcala (2020), the
Spanish Society of Psychiatry Award for the Best
PhD Dissertation (2018— 2019), and the Emerging
Researcher Award from the Research Excellence
Program of the Spanish Society of Psychiatry (2021).
In 2023, he was included by iSanidad among the “40
Young Professionals Transforming Our Healthcare
System.” (Link to the article.)
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Pietro Ferrari
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Dr Pietro Ferrari is the Head of the Nutrition and

Metabolism Branch at the International Agency for

Research on Cancer (IARC) in Lyon, France. He is
the co-PI of the European Prospective Investigation
into Cancer and Nutrition (EPIC) study. His re-
search covers aspects related to Nutritional
Epidemiology, including the coordination of epi-
demiological investigations in multi-center studies,
the assessment of the associations between dietary
and other lifestyle factors and the risk of cancer. He
worked on the development of ad hoc methodology
for the analysis of complex sets of data involving
lifestyle and molecular data in the investigation of
cancer aetiology.
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Qi Sun
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Dr. Qi Sun is Associate Professor at Harvard T. H. Chan
School of Public Health, Brigham and
Women’s Hospital and Harvard Medical School. Dr.
Sun’s primary research interests are to examine
biomedical risk factors, particularly dietary
biomarkers, in relation to diabetes, obesity, and
cardiovascular disease. His research is primarily
based on the Nurses’ Health Studies and the Health
Professionals Follow-up Study. His research has led
to more than 350 peer-reviewed publications. Dr. Sun
is currently leading a few NIH-funded projects that
focus on food biomarker discovery and valida-tion,
human gut microbiome and plasma metabolome, and
endocrine-disrupting chemicals in  human
populations.
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Professor Ramoén Estruch is Full Professor of

Medicine at the University of Barcelona and Senior

Consultant of the Internal Medicine Department of
the Hospital Clinic of Barcelona. He is the Director
of the Research Group on Nutrition, Cardiovascular
Disease, and Aging of IDIBAPS (Institut
d’Investigacidé August Pi i Sunyer) in Barcelona, and
serves on the Scientiifc Board of CIBER
Pathophysiology of Obesity and Nutrition
(CIBERobn) at the Instituto de Salud Carlos in
Madrid, Spain. Professor Estruch has served as
Director of the PREDIMED trial and as a member of
the Steering Committee of the Predimed-Plus trial.
He has published 815 manuscripts in high-impact
journals, with 83,545 citations. His “H” index is 117.
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Dr. Rosa M. Lamuela Raventos is a Full Professor in
the Department of Nutrition, Food Sciences and
Gastronomy at INSA, University of Barcelona (UB)
and a member of CIBEROBN. She is also an ICREA
Academia awardee. Recognized as one of the world’s
most inlfuential scientists by Clarivate Analytics
(2017-2021), she has an H-index of 107 (Scopus)
and has received numerous prestigious awards in
recognition  of her scientiifc  excellence.
Internationally renowned for her research on
polyphenols and other bioactive compounds, Dr.
Lamuela Raventés leads the Polyphenol Research
Group at the University of Barcelona. She has served
as Principal Investigator in more than 50 na-tional
and international research projects, making major
contributions to the understanding of di-etary
bioactive compounds and their effects on hu-man
health. Her research has pioneered cutting-edge
methodologies for the precise and compre-hensive
characterization of complex mixtures of bioactive
compounds, integrating advanced omics approaches,
including metabolomics and lipidomics. She has
also led innovative research on the effects of cooking
on bioactive compounds, as well as on the role of
these molecules in cardiovas-cular health and the
microbiota—brain axis. Her work has signiifcantly
advanced knowledge at the interface of nutrition,
neuroscience, and systems biology.
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Dr. Sébastien Czernichow, MD, PhD, is Professor of
Nutrition at Paris Cité University (Faculty of Health

| Université Paris Cité (u-paris.fr) and head of the
Department of Nutrition at Georges Pompidou
Hospital (Paris, France). This Department is dedi-
cated to the management of patients living with se-
vere obesity and is part of a European network for
accredited multidisciplinary treatment centers
(COMs - EASO). His major research interests include
the epidemiology and prevention of obesity and
diabetes.
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SESSION1- MEDITERRANEAN DIET AND OLIVE OIL EFFECTS ON HEALTH

Cardiometabolic Prevention and the Mediterranean

Diet: State of the Art

Lina Badimon

School of Medicine, UVic — UCC and Iris-CC; CiberCV; Fundacion de Investigacion
Cardiovascular para la Promocion de la Salud y la Innovacion (FICSI), Barcelona, Spain.

Cardiometabolic  diseases—including
atherosclerotic ~ cardiovascular  dis-
eases, type 2 diabetes, obesity, meta-
bolic dysfunction-associated steatotic
liver disease (MASLD), and chronic
kidney disease—are the leading causes
of morbidity and mortality worldwide.
While advances in medi-cal
management and  pharmacological
therapies have substantially im-proved
outcomes, lifestyle  interven-tions
remain the cornerstone of both primary
and secondary prevention. Among these,
the Mediterranean diet has consistently
emerged as one of the most effective,
evidence-based di-etary patterns for
reducing car-diometabolic risk. The
Mediterranean diet is characterized by
a high intake of vegetables, fruits,
legumes, whole grains, nuts, seeds, and
extra virgin olive oil as the principal
source of di-etary fat. Moderate
consumption of  fish and seafood,
fermented dairy products, and poultry is
encouraged, while red and processed
meats, re-fined carbohydrates, ultra-
processed foods, and sugar-sweetened
beverages are minimized. Beyond
individual food components, the
Mediterranean diet reflects a holistic
lifestyle that emphasizes seasonal,
minimally pro-cessed foods, shared
meals, regular

physical activity, and sustainability.
Additionally, the concept of the food
matrix has gained increasing interest,
emphasizing that health benefits de-
rive from interactions among nutri-ents
within whole foods rather than isolated
nutrients or supplements. Extensive
epidemiological studies, randomized
clinical trials, and meta-analyses have
demonstrated that greater adherence to
the Mediterranean diet significantly re-
duces the incidence of major adverse
cardiovascular events. The landmark
PREDIMED trial
mately a 30% reduction in cardiovas-

showed approxi-
cular events among high-risk individ-
uals following a Mediterranean diet
supplemented with extra virgin olive oil
or mixed nuts compared with a low-
fat control diet. More recently, the
CORDIOPREY trial demonstrated that,
among patients with  established
coronary heart disease, a Mediterranean
diet was superior to a low-fat diet in
preventing recurrent cardiovascular
events during long-term follow-up. The
protective effects of the Mediterranean
diet result from complex biological
interactions involving multiple
physiopathologi-cal pathways.

Continues overleaf »
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These interactions explain improve-
ments in lipid metabolism (monoun-
saturated fats from olive oil and omega-
3 fatty acids from fish improve
lipoprotein metabolism and reduce
atherogenic particles), in inflamma-tion
(dietary polyphenols,
carotenoids, flavonoids, and omega-3
fatty acids suppress inflammatory sig-
nalling pathways and reduce oxida-tive
stress), in  endothelial  function
(enhanced nitric oxide bioavailability
improves vascular function and arte-
rial compliance), in the gut micro-
biome (increased intake of dietary fi-
bre promotes microbial diversity and
production of beneficial short-chain
fatty acids, influencing immune regu-
lation and metabolic homeostasis) and
in cellular mitochondrial func-tion and
metabolic
energy metabolism. The Mediterranean
diet plays a central role in preventing
and managing metabolic disorders. High
adherence is consistently associated
with lower incidence of type 2
diabetes, im-proved glycaemic control
in patients with diabetes, reduced insulin
resis-tance, and lower risk of obesity.
The high fibre content, low glycaemic
load, healthy unsaturated fats, and
abundance of polyphenols contribute to
improved satiety, better postpran-

substrate utiliza-tion and

dial glucose regulation, and healthier
body composition. New evidence also
supports beneficial effects on visceral
adiposity, hepatic fat accumulation,
and metabolic dysfunction-associated
steatotic liver disease. These improve-
ments occur even in the absence of
major weight loss, suggesting that di-
etary quality is an important determi-
nant of metabolic health independent
of energy balance alone. The
Mediterranean diet is not only effec-
tive but also highly scalable and sus-
tainable. Its emphasis on plant-based
foods results in lower environmental
impact compared with Western di-
etary patterns while simultaneously
improving human health.
Consequently, it aligns with the con-
cept of “planetary health diets,” sup-
porting both population health and
environmental sustainability.
Implementation  remains a major
challenge. Long-term adherence de-
pends on behavioural, cultural, so-
cioeconomic, and environmental fac-
tors. Successful cardiometabolic pre-
vention therefore requires multidisci-
plinary approaches combining nutri-
tional counselling, behavioural inter-
ventions, physical activity promotion,
digital support, and supportive public
health policies that improve access to
healthy foods.
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Unveiling the Pathways Behind a Successful
Cardiovascular Clinical Trial: the CORDIOPREV Study

Javier Delgado-Lista

Associate Professor of Medicine, University of Cordoba, and Specialist in Internal

Medicine, Reina Sofia University Hospital, Coérdoba, Spain.

The CORDIOPREYV study is, to date,
one of the largest clinical trials con-
ducted in cardiovascular secondary
prevention comparing the
Mediterranean diet with an active di-
etary comparator, namely a low-fat
diet. Beyond its main clinical find-
ings, including a reduction of more
than 25% in the incidence of major
cardiovascular events after seven years
of follow-up in the group as-signed to
the Mediterranean diet, CORDIOPREV
has generated a scien-tific platform of
considerable value for the
comprehensive study of  car-
diovascular disease. The extensive
baseline and longitudinal characteri-
zation of a cohort of 1,000 patients
with established coronary heart dis-
ease has made it possible to address,
from a holistic perspective, multiple
aspects related to the pathophysiol-ogy
of arteriosclerosis, its progres-sion,
and the potential modulatory role of
dietary patterns. In this con-text,
several studies have focused on
dynamic metabolic processes, such as
postprandial glucose and lipid metab-
olism, as well as on the functional and
structural progression of vascular dis-

ease, including endothelial function and
carotid intima-media thickness.
Furthermore, the rich phenotypic
characterization of the cohort has en-
abled the analysis of additional mech-
anisms involved in residual cardio-
vascular risk, including lipoprotein
functionality, inflammatory re-sponses
mediated by white blood cells,
metabolomic and lipidomic pro-files,
and the influence of genetic and
epigenetic factors on the clinical and
vascular evolution of these patients. As
a result, CORDIOPREV has moved
beyond its original design as a dietary
intervention trial to become a leading
translational research platform in sec-
ondary  prevention. Overall, the
CORDIOPREYV study is becoming es-
tablished as one of the most relevant
scientific platforms for understanding
the pathophysiology of arteriosclero-
sis in patients with established car-
diovascular disease, and for exploring
the potential modulatory effect of the
Mediterranean diet on cardiovascular
prognosis. This lecture will review the
evolution of the main publications de-
rived from the study, together with some
of its most recent findings.
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Mediterranean Diet, MULTI-OMICS and Chronic
Disease Prevention in Precision Medicine (Virtual)

Daniel Wang

Assistant Professor, Department of Nutrition, Harvard T. H. Chan School of Public

Health, Boston, MA, USA.

The integration of nutrition, multi-
omics, and epidemiology is providing
new insights into precision strategies for
the prevention of Alzheimer’s dis-ease
and cardiometabolic disorders. This
work highlights the role of di-etary
patterns, particularly the Mediterranean
and MIND diets, in modulating key
mechanisms involved in cognitive
decline, including neu-roinflammation
and amyloid-beta ac-cumulation.
Evidence from long-term observational
cohorts indicates that greater adherence
to these dietary patterns is associated
with a signifi-cantly reduced risk of
dementia and slower cognitive aging,
with esti-mated reductions equivalent
to 1.2—

1.5 years of cognitive age.
Importantly, dietary improvements
introduced even during mid-to-late
life may provide meaningful benefits,
supporting the concept that it is never
too late to adopt healthier dietary
habits. Specific dietary components,
including moderate consumption of
caffeinated coffee and tea and the sub-
stitution of processed meats with

healthier protein sources such as fish and
nuts, are also associated with im-proved
cognitive preservation. The interaction
between genetic suscepti-bility,
particularly the APOE4 geno-type, and
dietary response further highlights the
potential  of  precision  nutrition
approaches. Findings sug-gest that
Mediterranean diet adher-ence may
exert stronger protective ef-fects among
APOEA4 carriers, poten-tially through the
modulation of cir-culating metabolites.
Moreover, ran-domized controlled trials
demon-strate  substantial  individual
variabil-ity in response to dietary
interven-tions. The integration  of
multi-omics information,
including plasma and fe-cal metabolites,
genetic data, and mi-crobiome profiles,
enables more accu-rate prediction of
dietary responsive-ness and opens new
avenues for per-sonalized nutritional
strategies aimed at promoting healthy
aging and pre-venting chronic
diseases.
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Metabolomics Approaches to Discover Biomarkers of
Food Intake and Signatures of Cardiometabolic

Disease

Clary Clish

Senior Director of Metabolomics and Institute Scientist, Broad Institute of MIT and

Harvard, Cambridge, MA, USA.

Metabolomics has emerged as a pow-
erful tool to objectively assess dietary
intake and to elucidate metabolic al-
terations underlying cardiometabolic
diseases. By capturing a wide range of
small molecules in biological sys-
tems, it enables a comprehensive
characterization of biochemical path-
ways influenced by diet and disease.
Advanced liquid chromatography—
mass spectrometry (LC-MS) platforms
integrating both targeted and untar-
geted metabolomics approaches en-
able the detection and quantification of
hundreds to thousands of metabo-lites,
including lipids, amino acids, and
organic acids, across multiple bi-
ological matrices such as plasma,
urine, stool, and tissues. Untargeted
profiling captures global metabolic
features, often including thousands of
signals, while targeted analyses using
multiple reaction monitoring (MRM)
provide high sensitivity and quantita-

tive precision for specific metabolites.
Metabolomics approaches
abled the identification of
biomarkers of food intake, overcom-
ing limitations associated with self-re-
ported dietary data. Distinct metabo-
lite signatures have been linked to
specific foods and dietary patterns. In
parallel, metabolic profiling has re-
vealed perturbations associated with
cardiometabolic  diseases, including
dysregulation of lipid metabolism,
branched-chain amino acids, bile acids,
and inflammation-related path-ways.
The integration of metabolomics with
clinical and nutri-tional data enhances

have en-
robust

understanding  of  the  complex
interactions between diet and
cardiometabolic health. These

approaches support the devel-opment of
precision nutrition strate-gies, improve
disease risk prediction, and facilitate
early detection of car-diometabolic
disorders.
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Nut Consumption and Cardiometabolic Diseases: New
Insights from MULTI-OMICS Analyses

Qi Sun

Associate Professor, Departments of Nutrition and Epidemiology, Harvard T. H. Chan

School of Public Health, Boston, MA, USA.

Nuts are an important source of pro-tein
and fat in human diets. They are nutrient-
dense foods rich in unsatu-rated fatty
acids, plant proteins, fiber, and minerals,

and contain abundant  bioactive
compounds.  Accumulating evidence
from human studies consis-tently
suggested that greater habitual nut

consumption was associated with lower
risks of metabolic conditions. Despite
this strong evidence base, the underlying
molecular mechanisms remain
unclear. In the era of precision nutrition,
advances in omics tech-nologies, such
as metabolomics and gut microbiome
profiling, provide un-precedented
opportunities to dissect complex host-
microbial interactions underlying dietary
influences on health. Through integrating
data on nut consumption, blood
metabolomics, fecal  metagenomics,
cardiometabolic biomarkers and dis-ease
outcomes from U.S prospective cohorts
with diverse ethnic Backgrounds, we
aim to identify and validate the gut
microbiota and circu-lating metabolites
associated with nutintake assessed using
7-day diet records. We identified distinct
micro-biome profiles associated with total
nut, walnut, and other tree nut con-
sumption, with eight specific gut bac-
terial species responsive to the intake of
nuts.

Agnostically-derived species scores
reflecting  higher nut intake
associated with a significantly lower risk of
type 2 diabetes (T2D) in two independent
studies. Notably, the species
Maccoyibacter intestinihomi-nis, a member
of the Lachnospiraceae family that showed

the strongest and most specific response to

were

nut intake, was associated with a more
favorable cardiometabolic biomarker
profile and a lower risk of T2D.
Furthermore, metabolomic profiles
reflecting both nut intake and the nut-
related  micro-bial  profile  strongly
predicted lower risks of incident T2D and
cardiovascu-lar disease. These findings
support the beneficial effects of nut
consump-tion on lowering cardiometabolic
dis-ease risk and provide mechanistic in-
sight into potential pathways involv-ing the
human gut microbiota and plasma
metabolome.
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Mediterranean Diet and Metabolomics in PREDIMED
and PREDIMED-PLUS: Main Findings

Cristina Razquin

Senior Researcher, Department of Preventive Medicine and Public Health, University of

Navarra, Pamplona, Spain.

Precision  nutrition based on
metabolomics offers a promising
strategy for improving the prevention
of cardiovascular disease (CVD) and
type 2 diabetes (T2D) by identifying
individuals at highest car-
diometabolic risk and tailoring di-
etary interventions accordingly. The
PREDIMED randomized clinical trial
demonstrated that a Mediterranean
diet supplemented with either extra-
virgin olive oil or mixed nuts signifi-
cantly reduced the incidence of both
CVD and T2D compared with a low-fat
diet. Building on these findings, the
PREDIMED- Plus trial showed that an
energy-restricted Mediterranean diet
combined with physical activity pro-
motion and behavioral support pro-
vides additional benefits for T2D pre-
vention compared with a traditional
Mediterranean diet. A major chal-
lenge in precision nutrition is the
identification of individuals who are
most likely to benefit from preventive
interventions. In this context, circu-
lating metabolomics has emerged as a
powerful tool for risk stratification
beyond conventional clinical and life-
style factors. Specific metabolic path-
ways, including the tryptophan—
kynurenine pathway, ceramides or
branched-chain amino acids (BCAAs)

together with multi-metabolite signa-
tures integrating hexoses, lipids, and
other circulating metabolites, have
consistently demonstrated, in
PREDIMED and/or PREDIMED-Plus
trials, the ability to classify individu-
als according to their baseline car-
diometabolic risk. Evidence from the
PREDIMED and PREDIMED-Plus stud-
ies further indicates that adherence to
a Mediterranean dietary pattern, with
or without energy restriction, can at-
tenuate these adverse metabolomic
profiles and reduce the risk of CVD
and T2D, particularly among individ-
uvals with a  high baseline
metabolomic risk. Moreover, plasma
and urinary metabolomic signatures
reflecting adherence to the
Mediterranean diet and its key com-
ponents have been identified. These
metabolomic signatures are consis-
tently associated with lower car-
diometabolic risk and provide mecha-
nistic insights into the biological
pathways underlying the health bene-
fits of the Mediterranean diet.
Together, these findings support the
integration of metabolomics into pre-
cision nutrition strategies aimed at
optimizing the prevention of car-
diometabolic diseases.
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New Challenges in Nutrition Research Applying

Metabolomics

Cristina Andrés-Lacueva

Full Professor of Nutrition and Food Science, University of Barcelona, and CIBERFES -

ISCIII, Spain.

Recent advances in nutritional re-
search highlight the growing impor-
tance of integrating exposome science
and precision nutrition to better un-
derstand the complex interactions be-
tween lifestyle, environment, and hu-
man health. The exposome concept,
which encompasses the totality of en-
vironmental, dietary, and lifestyle ex-
posures throughout life, provides a
comprehensive framework to move
beyond traditional dietary assess-
ments and identify novel biomarkers
of health and disease. The develop-
ment of multi-target quantitative plat-
forms for exposome-based
metabolomics enables the identifica-
tion of more than 1,300 metabolites
from minimal biofluid volumes, cov-
ering multiple chemical families. This
approach offers a robust and repro-
ducible strategy to characterize clini-
cal metabolites, environmental con-
taminants, and microbiota-derived
compounds, providing new insights
into the biological effects of individ-
ual exposures. A major application of
this methodology is the study of the
microbiota—gut— brain axis, where di-
etary components are transformed into
bioactive molecules, including short-
chain fatty acids and trypto-

phan-derived metabolites, with po-
tential effects on neurological health.
Large-scale cohort studies have re-
vealed protective associations be-
tween cognitive function and metabo-
lites derived from polyphenol-rich
foods, such as cocoa, coffee, mush-
rooms, and red wine, while certain
exposures, including artificial sweet-
eners and alcohol consumption, show
less favorable associations. In addi-
tion, the concept of the neuro-expo-
some is explored to understand how
environmental contaminants and di-
etary toxicants may contribute to
neurodegeneration and mitochon-
drial dysfunction. The integration of
sex-specific metabolic differences is
also highlighted as an essential factor
in nutritional and biomedical re-
search, given the influence of hor-
monal regulation and microbiome di-
versity on brain health. Ongoing ini-
tiatives continue to characterize
metabolic signatures associated with
nutrition, physical activity, and sleep,
supporting the development of preci-
sion approaches for diagnosis, pre-
vention, and personalized interven-
tions aimed at promoting healthy ag-
ing.
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Wine in the Mediterranean Diet and the Missing Large

Trial

Miguel Angel Alvarez de Mon

Specialist in Psychiatry and Psychology, Hospital Universitario Infanta Leonor, Madrid,

Spain.

The relationship between alcohol con-
sumption and health remains one of
the most controversial issues in pre-
ventive medicine. During the last
decade, conflicting messages have
emerged from major international re-
ports. Whereas earlier observational
studies consistently suggested that low-
to-moderate alcohol consumption may
be associated with lower cardio-vascular
risk and reduced all-cause mortality,
more recent reports have emphasized
that alcohol increases the risk of several
cancers, leading some authorities to
advocate complete ab-stinence. This
apparent contradiction reflects the
complexity of alcohol re-search and the
methodological limita-tions of the
available evidence. A key question is
whether the health effects of alcohol
depend exclusively on the amount
consumed or are also influ-enced by the
drinking pattern. Increasing evidence
from large cohort studies suggests that
moderate wine consumption within a
Mediterranean  Alcohol Drinking
Pattern—character-ized by wine
preference, consump-tion with meals,
distribution of intake

throughout the week, and avoidance of
binge drinking—is associated with
substantially better health outcomes
than the same amount of alcohol con-
sumed under different drinking pat-
terns. Similar findings have been re-
ported in large prospective cohorts,
including the SUN Study, the Greek
EPIC cohort, the UK Biobank, and the
CALIBER cohort. Nevertheless, these
observations remain susceptible to
residual confounding, exposure mis-
classification, the “sick quitter” effect,
and healthy-user bias. Conversely,
Mendelian  randomization
have generally failed to confirm these
protective associations, although they
also present important methodologi-
cal limitations. The current evidence is
therefore insufficient to establish
causal conclusions. Existing random-
ized clinical trials have been rela-
tively small, focused mainly on inter-
mediate cardiovascular or metabolic
biomarkers, and have lacked suffi-
cient statistical power to evaluate
major clinical outcomes such as mor-
tality, cancer, cardiovascular disease,
or dementia.

studies

Continues overleaf »
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To address this important gap, the
University of Navarra Alumni Trialist
Initiative (UNATI) is conducting the
first large publicly funded pragmatic
randomized non-inferiority trial com-
paring advice to  follow a
Mediterranean ~ Alcohol  Drinking
Pattern with advice to abstain from
alcohol. The study aims to recruit
10,000 adults and evaluate the long-
term effects of these two strategies on
major disease and all-cause mortality.
Recruitment is currently approaching
completion, with more than 9,000 par-
ticipants enrolled and over 8,000 al-

ready randomized. Preliminary data
demonstrate excellent balance be-
tween study groups and successful
implementation of the behavioral in-
terventions. The UNATTI trial has the
potential to provide the first robust
causal evidence regarding the long-
term health effects of moderate wine
consumption within the
Mediterranean diet. Its findings may
help resolve a longstanding scientific
controversy and contribute to future
evidence-based public health recom-
mendations on alcohol consumption.
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Precision Nutrition and Healthy Ageing: Bridging
Population Insights and Personal Health

Frank B. Hu

Chair, Department of Nutrition, and Fredrick J. Stare Professor of Nutrition and

Epidemiology, Harvard T. H. Chan School of Public Health; Professor of Medicine,

Harvard Medical School, Boston, MA, USA.

The growing global burden of car-
diometabolic diseases and population
aging highlights the need to extend
healthspan alongside lifespan. Poor diet
is a leading modifiable risk factor,
contributing  substantially to non-
communicable disease mortality.
Precision nutrition has emerged as a
promising approach to integrate pop-
ulation-based dietary evidence with
individual-level variability in meta-bolic
responses.  Evidence from large
prospective cohorts and randomized
controlled trials, including multi-omics
analyses (metabolomics, micro-biome,
and genomics), is used to char-acterize
the relationships between di-etary
patterns and healthy aging. Advanced
metabolomics platforms enable the
identification of circulat-ing
metabolites associated with di-etary
exposures, metabolic pathways, and
disease risk. Data from studies such as

PREDIMED and pooled co-horts
(n>20,000) support the develop-ment of
multi-metabolite signatures for

cardiometabolic outcomes. Adherence
to healthy dietary pat-

terns, including the Mediterranean
diet and plant-based diets, is consis-
tently associated with improved car-
diometabolic health and increased
likelihood  of  healthy aging.
Metabolomic profiling has identified
biomarkers linked to lipid metabo-
lism, insulin resistance, inflamma-
tion, and longevity, including ce-
ramides, acylcarnitines, amino acids,
and polyphenol-derived metabolites.
Multi-metabolite scores have demon-
strated improved prediction of type 2
diabetes, cardiovascular disease, and
mortality beyond conventional risk
factors. Substitution of saturated fats
is associated with favorable metabolic
profiles and reduced disease risk.
Integrating metabolomics with clini-
cal, lifestyle, and digital health data
enables a precision nutrition frame-
work to optimize dietary recommen-
dations, improve risk stratification,
and promote  healthy  aging.
Combining population-based strate-
gies with individualized approaches is
essential to reduce chronic disease
burden and extend healthspan.
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The Role of Diet in Cancer Prevention and

Survivorship

Heather Eliassen

Professor of Nutrition and Epidemiology, Department of Nutrition, Harvard T. H. Chan

School of Public Health, Boston, MA, USA.

Diet is a key modifiable determinant of
cancer risk and survivorship, par-
ticularly for breast and colorectal can-
cers. However, associations are often
modest and require large-scale
prospective studies with long follow-
up to be reliably detected.
Understanding the role of specific di-
etary factors, patterns, and biomark-
ers is essential for developing effec-
tive prevention strategies. Evidence
from large prospective cohort studies,
including the Nurses’ Health Studies
and PREDIMED, was used to evaluate
associations between diet and cancer
risk and survival. Dietary exposures
included alcohol intake, specific foods
and nutrients, and overall dietary pat-
terns such as plant-based and inflam-
matory indices. Longitudinal dietary
assessments and biomarker analyses,
including circulating carotenoids, en-
abled comprehensive evaluation of
diet—disease relationships. Alcohol
consumption was consistently associ-
ated with increased risk of breast can-
cer, with approximately 8—10% higher
risk per drink/day. Higher intake of
fruits and vegetables, particularly

carotenoid-rich and cruciferous veg-
etables, was associated with modest
reductions (~10%) in breast cancer
risk, with stronger associations ob-
served for estrogen receptor— negative
tumors. Circulating carotenoids were
linked to 15-20% lower overall breast
cancer risk and substantially reduced
risk of aggressive subtypes. Plant-
based dietary patterns were associ-
ated with reduced risk, particularly
when emphasizing healthy plant
foods. In contrast, red and processed
meats were associated with increased
colorectal cancer risk. Among cancer
survivors, higher intake of fruits, veg-
etables, and coffee was associated
with improved overall survival,
whereas sugar-sweetened beverages
and fruit juice were linked to higher
mortality. Dietary factors and pat-
terns play a significant role in cancer
prevention and survivorship.
Emphasis on plant-based, nutrient-
rich diets and reduction of alcohol
and processed foods may contribute
to lower cancer risk and improved
survival outcomes.
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Mediterranean Diet, OMICS and Risk of Chronic
Diseases in EPIC and UKB Cohorts

Pietro Ferrari

Head, Division of Nutrition and Metabolism, International Agency for Research on

Cancer (IARC), Lyon, France.

While dietary exposures have been
associated with the risk of chronic
diseases, the wunderlying biological
mechanisms underlying these rela-
tionships is often not known. Omics
measurements  offer unprecedented
opportunities to characterize dietary
variables by identifying relevant mo-
lecular features that could inform
about candidate pathways of chronic
disease development. In studies car-
ried out within the European Prospective
Investigation into Cancer and nutrition
and UK Biobank, high-throughput
metabolomics, pro-teomics and
genetics were integrated into multi-step
analyses to investigate

whether signatures of circulating mo-
lecular features may explain associa-
tions with cancer, type 2 diabetes
(T2D), and cardiovascular diseases
(CVD). Working examples of alcohol
intake, Mediterranean diet and
healthy and unhealthy plant-based
diet are illustrated. Whenever possi-
ble, Mendelian Randomization analy-
sis has been carried out. Overall, the
identification of molecular signatures
is a useful step to highlight metabolic
and signalling pathways that may be
relevant to understand disease devel-
opment but also call for confirmation
of these findings in ad hoc interven-
tion studies.
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Diet and Lifestyle for Preventing Chronic Diseases in

the PREDIMED-PLUS Trial

Jordi Salas-Salvado

Professor of Nutrition and Director, Human Nutrition Unit, Universitat Rovira i Virgili

(URV), Reus, Spain.

PREDIMED-Plus is an 8-year, multi-
center, randomized, parallel-group,
single-blinded, lifestyle
trial designed to assess the effects of
an intensive weight-loss intervention
with an energy-reduced MedDiet (er-
MedDiet) and physical activity (PA)
promotion (Intervention group) com-
pared with an ad libitum MedDiet rec-
ommendation (control group) for the
primary prevention of cardiovascular
disease (stroke and myocardial infarc-
tion) and cardiovascular death. A to-
tal of 6784 participants from 23 cen-
ters in Spain (involving different CIBER
networks and other institu-tions) were
randomized to the trial. Eligible
participants are men and women aged
55-75 years, without a documented
history of CVD at enrol-ment, with
overweight/obesity, and disclosing at
least three components of the metabolic
syndrome. Recruitment took place
between September 5, 2013, and
December 30, 2016, and participant
follow-up was completed in December
2024. To date, PREDIMED-Plus has
generated robust evidence
demonstrating that, com-pared with
standard Mediterranean

intervention

diet recommendations, the intensive
lifestyle intervention produces clini-
cally meaningful improvements in
body weight, waist circumference, in-
sulin resistance, glycated hemoglo-
bin, and other cardiovascular risk fac-
tors after one year. At 3 years of fol-
low-up, the intervention has also
shown beneficial effects on total and
visceral adiposity, attenuation of age-
related declines in lean mass and
bone mineral density, reduced risk of
sarcopenic obesity, and preservation
of kidney function. More recently,
findings prevention
among participants free of diabetes at
baseline have been reported, further
reinforcing the preventive potential
of the intervention. Additional analy-
ses have shown favorable effects on
renal outcomes, telomere length, gut
microbiota composition,

metabolomic profiles, and cognitive
function. We hypothesize that the
PREDIMED-Plus lifestyle intervention
will ultimately demonstrate signifi-
cant benefits in reducing hard cardio-
vascular events, while also improving
multiple obesity- and metabolic syn-
drome-related secondary outcomes.

on diabetes

Continues overleaf »
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This conference presentation will
highlight: (1) the international scien-
tific impact of the project and its po-
tential to transform future clinical
practice recommendations; (2) key
milestones achieved throughout the
trial; (3) major forthcoming publica-

tions evaluating intervention effects;
and (4) the most relevant ancillary
projects funded to date, particularly
those focused on omics sciences and
precision nutrition.
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SESSION 4 - UPDATING THE SCIENTIFIC EVIDENCE ON THE EFFECTS OF OLIVE OIL ON

HEALTH

The Role of the International Olive Council in the
Investigation on Health Outcomes

Abderraouf Laajimi

Deputy Executive Director, International Olive Council (IOC), Madrid, Spain.

Virgin olive oil has long been recog-
nised as one of the defining elements
of the Mediterranean diet and is ap-
preciated throughout the world for its
nutritional, sensory and cultural
value. Today, it is consumed far be-
yond the Mediterranean region, re-
flecting growing interest in healthy
dietary patterns and high-quality
foods. Over the past decades, scien-
tific research has consistently associ-
ated regular consumption of virgin
olive oil, within the context of a bal-
anced diet, with positive health out-
comes, particularly in relation to car-
diovascular health and the prevention
of chronic diseases. These benefits are
linked to its distinctive composition,
combining a high proportion of mo-
nounsaturated fatty acids with a wide
range of naturally occurring bioactive
compounds. As scientific knowledge
has advanced, olive oil has become
the subject of increasing interest from
researchers in nutrition, medicine
and food science. Numerous studies
have explored the relationship be-
tween its components and human
health, improving our understanding
of the role that virgin olive oil may
play as part of a healthy lifestyle.

While research continues to evolve and
new findings emerge, the current body
of evidence provides a solid foundation
for recognising the nutri-tional value of
virgin olive oil within healthy dietary
patterns. The International Olive
Council (I0OC) sup-ports the generation
and  dissemina-tion  of  reliable
scientific knowledge on olive oil and
health through an evi-dence-based
approach. To this end, it promotes
international scientific co-operation,
supports collaborative re-search
initiatives and expert meet-ings, and
works closely with universi-ties and
research institutions. The IOC has also
established a Scientific Committee on
Nutrition to review emerging evidence
and guide its sci-entific activities, while
the Olive Health Information System
(OHIS) provides an accessible platform
com-piling and updating research on
olive oil and health. Through these
initia-tives, the IOC contributes to
advanc-ing scientific understanding and
pro-moting accurate, evidence-based

information for researchers, health
professionals, policymakers and
consumers.
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The Bioactive Ingredients of Extra-virgin Olive Oil

Francesco Visioli

Professor of Human Nutrition, Department of Molecular Medicine, University of Padua,
Italy; Associate Researcher, IMDEA-Food, Madrid, Spain.

Olive oil is unique in that it is ob-tained
through mechanical processes rather than
extraction, thereby retain-ing many
compounds that are benefi-cial to human
health. Beyond its organoleptic properties,
the minor components of olive oil —
most of which are phenolic in nature —
ex-hibit pharmacological and pharma-
nutritional properties that are the subject
of active research worldwide. Drawing on
more than 30 years of in-vestigation in this
field, researchers broadly agree that
(poly)phenols  rep-resent the most
pharmacologically significant
components of olive oil. While the
mechanisms underlying

most of their effects are not yet fully
understood, key (poly)phenolic mole-
cules found in extra virgin olive oil —
such as hydroxytyrosol and oleocan-
thal — have been shown to protect the
cardiovascular system, although they are
often miscategorized as in vivo an-
tioxidants. Further potentially health-
promoting activities remain to be
studied in greater depth. Based on the
accumulated body of research, the
consumption of high-quality olive oil
— as part of a balanced diet that in-
cludes high-quality food products —
contributes to achieving and main-
taining overall health.
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SESSION 4 - UPDATING THE SCIENTIFIC EVIDENCE ON THE EFFECTS OF OLIVE OIL ON
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Olive Oil in Cardiometabolic Prevention at Both

Sides of the Atlantic

Marta Guasch-Ferré

Associate Professor, Department of Public Health, University of Copenhagen, Denmark.

Olive oil is a central component of the
Mediterranean diet and has been con-
sistently linked to better car-
diometabolic health. This talk will
provide an overview of evidence from
Mediterranean populations, including
findings from the PREDIMED study,
and extend the discussion to research
conducted in U.S. cohorts. The presen-
tation will highlight how higher olive
oil consumption is associated with
lower risk of cardiovascular disease,
total mortality, and dementia-related
mortality, even in populations where
olive oil intake is not traditionally

high. Special attention will be given to
recent findings showing that replac-ing
other fats, such as margarine, but-ter, or
mayonnaise, with olive oil may be
associated with improved long-term
health outcomes. Finally, the talk will
discuss olive oil as part of an overall
healthy dietary pattern, while
emphasizing that its potential bene-fits
may extend beyond diet quality alone.
Together, these findings sup-port olive
oil as a practical and culturally adaptable
strategy for promoting healthy aging
and chronic disease prevention.
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HEALTH

Phenolic Compounds, Urinary Metabolites of the
Mediterranean Diet and Cardiovascular Disease

Rosa M. Lamuela-Raventés

Director, Institute for Nutrition and Food Safety (INSA-UB), University of Barcelona,

Spain.

Research on polyphenols represents a
major scientific challenge due to the
extensive diversity of chemical struc-
tures and the complexity of their bio-
logical interactions within the human
body. This work explores the health
effects of key phenolic compounds
found in the Mediterranean diet, with
particular emphasis on extra virgin
olive oil (EVOO) and red wine, while
investigating their metabolic path-
ways and interactions with the gut
microbiota. A randomized controlled
clinical trial in healthy young adults
evaluated the impact of short-term
EVOO consumption on cerebrovascu-
lar function. After one month of inter-
vention, functional magnetic reso-
nance imaging revealed significant
changes in brain connectivity, partic-
ularly within the occipital network,
which were associated with increased
urinary levels of hydroxytyrosol glu-
curonide, supporting the role of
EVOO-derived metabolites in modu-
lating brain function. Further investi-
gations within the PREDIMED cohort
examined biomarkers of wine intake
through mass spectrometry ap-

proaches. Findings indicated that
moderate red wine consumption was
associated with a reduced cardiovas-
cular risk, with protective effects
linked to the modulation of inflamma-
tory pathways, including decreased
levels of vascular adhesion markers
and interactions with microbiota-de-
rived metabolites such as dihy-
droresveratrol. Additionally, the iden-
tification of urinary signatures com-
posed of multiple phenolic metabo-
lites, derived from both intestinal ab-
sorption and microbial transforma-
tion in the colon, highlights the com-
plexity of polyphenol metabolism.
These results reinforce the concept
that the health benefits associated
with Mediterranean dietary patterns
arise not from isolated compounds,
but from the synergistic effects of di-
verse polyphenols and their metabo-
lites across the entire gastrointestinal
system.
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Moderated by Meir J. Stampfer.

Professor of Epidemiology and Nutrition, Harvard T. H. Chan School of Public Health.

Mediterranean Diet, Body Weight and Cognitive

Health

Mary Yannakoulia

Professor of Nutrition and Eating Behaviour, Department of Nutrition and Dietetics,

Harokopio University, Athens, Greece.

For the purposes of the present con-
gress, an updated review of the evi-
dence linking diet—food groups and
dietary patterns—to cognitive decline
in older adults was conducted using
specific inclusion criteria. Moderate
consumption of fish and seafood, cof-
fee, and tea is associated with slower
rates of cognitive decline and a re-
duced risk of dementia. A beneficial
association between fruit and veg-
etable intake and cognitive outcomes
is supported by cohort studies, with
stronger evidence for green leafy veg-
etables and berries. Adherence to a
Mediterranean or anti-inflammatory
dietary pattern has shown promising
results in relation to cognitive de-cline,
with the strongest observa-tional
evidence supporting the
Mediterranean diet, along with the
findings of the PREDIMED study.
Regarding obesity and cognitive de-
cline, several cohort studies world-
wide indicate that obesity in midlife
(vs. normal weight) is associated with
an increased risk of dementia, whereas
in later life no significant as-sociations
is detected. In contrast, our

data from the HELIAD cohort show
that, in later life, weight loss (from
overweight to normal weight) is asso-
ciated with a faster rate of decline in
certain cognitive domains, while obe-
sity is associated with less memory
decline over time. In the era of GLP-1
receptor agonists, despite encourag-
ing evidence from animal models and
observational studies, phase 3 ran-
domized controlled trials have con-
cluded that semaglutide is not effec-
tive in slowing clinical progression in
participants with early Alzheimer’s
disease. Taken together and consider-
ing the multiple benefits of lifestyle
interventions for overall health and
quality of life, the adoption of a
Mediterranean diet or a plant-based
diet that includes moderate amounts of
fish and uses olive oil as the pri-mary
dietary fat appears to be an ef-fective
dietary strategy for promoting both
brain health and healthy body weight.
Such dietary patterns could be
recommended in clinical prac-tice and
incorporated into public health
strategies, with appropriate cultural
adaptations.
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Obesity Management Medications and Diet

Sébastien Czernichow

Professor of Nutrition, Université Paris Cité, and Head of the Nutrition Department,
Hopital Européen Georges-Pompidou, Paris, France.

In light of the rapid evolution in obe-sity
therapeutics, an updated review of the
evidence linking obesity man-agement
medications (OMMs) to nu-tritional
status and dietary patterns was
conducted. The clinical landscape of
obesity has been revolutionized by
highly potent mono-, bi-, and tri-re-
ceptor agonists— targeting GLP-1, GIP,
glucagon, and amylin pathways—
which act on brain control mecha-
nisms of energy homeostasis to
achieve double-digit weight loss.
Regarding clinical efficacy and car-
diovascular health, recent prospec-tive
cohort data indicate that combin-ing
GLP-1 receptor agonists with healthy
lifestyle patterns significantly reduces
the risk of major adverse car-diovascular
events (MACE) and car-diovascular
mortality in individuals with type 2
diabetes. In contrast, rapid
pharmacologically induced weight loss
presents significant
challenges, primarily the accel-erated
loss of skeletal muscle and bone mass,
alongside risks of malnu-trition driven
by food aversion, re-duced appetite, and
gastrointestinal side effects. Inthe era
of these ad-

nutri-tional

vanced multi-receptor therapies,
proactive clinical nutrition manage-
ment is essential to support patient
outcomes. Current guidelines empha-
size establishing clear nutritional pri-
orities during active treatment, which
include structured dietary assess-
ments, managing gastrointestinal side
effects, and advising on targeted in-
takes—specifically prioritizing high
protein intake (up to 1.5 g/kg of body
weight/day), adequate dietary fiber,
and optimal hydration to preserve
lean mass. However, a systematic
mapping review reveals a striking gap
in current literature: only 25% of ran-
domized controlled trials on nutrient-
stimulated hormone-based therapies
have reported nutritional or func-
tional outcomes, resulting in a low
level of direct scientific evidence for
specific dietary protocols. Taken to-
gether and considering the synergis-
tic benefits of lifestyle interventions
and pharmacotherapy, a dual strategy
combining advanced OMMs with a
high-quality dietary pattern, such as
the Mediterranean diet, appears to be
the most effective clinical approach
for long-term health optimization.

Continues overleaf »
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Until more robust clinical trial data
emerge, incorporating structured nu-
tritional guidelines— similar to exist-
ing Dbariatric surgery monitoring
frameworks—into standard obesity

pharmacotherapy protocols is highly
recommended to preserve muscle
mass, prevent nutrient deficiencies,
and ensure metabolic safety.
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Mediterranean Diet and Lifestyle to Address the
Obesity Pandemia in the Era of GLP-1 Agonist

Ramoén Estruch

Senior Consultant, Internal Medicine Department, Hospital Clinic of Barcelona, and

Professor, Faculty of Medicine, University of Barcelona, Spain.

Amidst the escalating global obesity
pandemic, an updated analysis of the
therapeutic synergy between the
Mediterranean lifestyle and modern
pharmacotherapy was  conducted.
Data from the landmark PREDIMED
trial have firmly established that a
Mediterranean diet, enriched with ex-
tra virgin olive oil or mixed nuts, sig-
nificantly reduces major cardiovascu-
lar events by up to 31%, preserves
cognitive function in aging popula-
tions, and supports sustainable, long-
term body weight regulation. In the era
of highly potent weight-loss medi-
cations—spanning liraglutide,
semaglutide, and the dual-agonist
tirzepatide—relying solely on pharma-
cological control of energy homeosta-
sis presents notable clinical chal-
lenges. Despite achieving substantial
weight reduction, these therapies are
frequently associated with adverse ef-
fects such as severe gastrointestinal
distress, biliary disease, and sarcope-
nia (accelerated muscle loss). To
counter these metabolic and struc-

tural risks, proactive lifestyle modifi-
cations must be dynamically inte-
grated into the patient’s care plan.
Adopting structured clinical frame-
works, such as the MEAL guidelines,
is critical: this includes maintaining
lean mass with 20-30 g of high-quality
protein per meal, optimizing energy
balance with healthy fats like olive oil
and slow-digesting complex carbohy-
drates, mitigating gastrointestinal
symptoms with increased dietary fiber
and hydration, and incorporat-ing both
aerobic and resistance train-ing. Taken
together, the Mediterranean diet
remains the pre-mier, gold-standard
dietary model to complement GLP-1
receptor agonist therapies.
Synthesizing  the physiolog-ical
efficacy of these modern weight-loss
agents with the cardioprotective,
muscle-preserving, and metabolic
benefits of a structured Mediterranean
lifestyle represents the most effective,
safe, and sustainable strategy for
modern obesity manage-ment.
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Coffee and tea consumption, coffee-related metabolites, and

breast cancer risk in US Women

Andrea Romanos-Nanclares!, Oana A Zeleznik!, Mingyang Song234, Walter C
Willett'34, Rulla M Tamimi'4s, Wendy Y Chen's, Michelle D Holmes'+, Jac Hee Kang!,

A. Heather Eliassen!34

IChanning Division of Network Medicine, Department of Medicine, Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA Clinical and Translational Epidemiology Unit,
Massachusetts General Hospital, Harvard Medical School, Boston, MA :Department of Nutrition,
Harvard T. H. Chan School of Public Health, Boston, MA “Department of Epidemiology, Harvard T. H.
Chan School of Public Health, Boston, MA sDepartment of Population Health Sciences, Weill Cornell
Medicine, New York, NY ¢Department of Medical Oncology, Dana-Farber Cancer Institute, Boston,

MA

BACKGROUND Coffee intake may protect
against breast cancer; however, previous
studies have been inconsistent and po-tential
underlying mechanisms remain unclear. We
aimed to 1) examine the as-sociation
between total coffee, tea, and caffeine intake
and breast cancer risk and 2) identify plasma
metabolites asso-ciated with coffee intake and
examine these metabolites in relation to breast
cancer risk.

METHODS Data on breast cancer risk fac-
tors were collected from questionnaires
administered biennially and at the time of
blood collections (Nurses’ Health study,
NHS, distant collection: 1989-1990, recent
collection: 2000-2002; NHSII, 1996-1999).
We evaluated the as-sociation between total
coffee (caf-feinated and decaffeinated), tea
con-sumption and caffeine intake and
breast cancer risk in the full cohort using
Cox regression models. Leveraging dietary
and metabolomic data, we identified and
validated plasma metabolites associated

with coffee intake in 2,033 women from
the NHSII breast cancer sub-study. We
then evaluated the prospective associa-tion
of all prior (PMID: 32788283) and new
coffee-related metabolites with breast
cancer risk in a nested case—control
study using conditional logistic regression
models.

RESULTS We documented 10,060 cases of
invasive breast cancer during 3,901,211
person-years of follow-up. In pooled,
multivariable-adjusted  models, com-
pared to never consumers (0 cups/d),
women consuming =6 cups/d of total
coffee were at lower risk of invasive breast
cancer (HR, 0.91; 95% CI, 0.82, 1.00; P-
trend<0.01). Stratified analysis showed a
significant effect modification by BMI (P-
interaction=0.03). Compared to never
consumers, drinking >6 cups of coffee per
day was inversely associated with risk of
invasive breast cancer among lean women
(HR, 0.83; 95% CI, 0.72, 0.97) but not
among overweight or obese women.

Continues overleaf »
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Moreover, a lower risk of ER-negative breast
cancer was observed with total coffee (HR
>6 cups/d vs. 0 cups/day 0.75; 95% CI, 0.59,
0.95; P-trend=0.01) and de-

caffeinated coffee consumption (HR =4
cups/d vs. 0 cups/ day 0.66; 95% CI, 0.45,
0.95; P-trend=0.01). Among the 31 stud-
ied metabolites, no single metabolite was
associated with breast cancer risk.
Associations generally consistent
between ER-positive and ER-negative
breast cancer, although trigonelline seemed
to be suggestively stronger for ER-negative
(OR, 95% CI, 0.87, 0.75-1.01;
P-value=0.061). Furthermore, 1,7-

were

dimethyluric acid, some cholesterol es-ters
(C18:1 CE, C18:2 CE and C20:4 CE)
and trigonelline, all positively associ-
ated with coffee, were indicative of an
inverse association with breast cancer risk
among lean women.

CONCLUSIONS Coffee consumption was
associated with lower breast cancer risk,
particularly among lean women and ER-
negative breast cancer. Some metabo-
lites that might explain some of the
observed associations.
Nonetheless, these results merit further
exploration.

inverse
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Sex and dyslipidemia jointly modify the association between
provegetarian diet adherence and telomere length in
participants from the SUN cohort

Amelia Marti del Moral*4, Aida Escudero*!, Isabella Kury-Guzman!'+4, Itziar Zazpe'+,
Cristina Razquins, Miguel Angel Martinez-Gonzalez> 6, Sonia Garcia-Calzén2+

‘These two authors have equally contributed to the work.

Department of Nutrition, Food Sciences and Physiology, Center for Nutrition and
Research,University of Navarra, Pamplona, Spain :*CIBEROBN-Physiopathology of Obesity and
Nutrition, Institute of Health Carlos III, Madrid, Spain sIDISNA Navarra Institute for Health Research
(IdiSNA), 31008 Pamplona, Spain “Institute of Nutrition and Health, University of Navarra,
Pamplona, Spain sDepartment of Preventive Medicine and Public Health, University of Navarra,
Pamplona, Spain ‘Department of Nutrition, Harvard T. H. Chan School of Public Health, Boston, MA,

United States

BACKGROUND Telomere length (TL) is
shaped by lifestyle factors, particu-larly diet,
via oxidative stress and in-flammation.
Plant-based patterns like the Planetary
Health Diet and Provegetarian Diet, rich in
antioxi-dants and anti-inflammatory com-
pounds, may protect TL. This study in-
vestigated their association with TL in the
SUN cohort participants.

METHODS This cross-sectional study
included 1,718 participants from the SUN
cohort. Salivary telomere length was
measured using qPCR and cor-rected for
batch effects. Two planetary health diet
indices (PHDIs) and three provegetarian
diet scores—overall (PVG), healthy
(hPVG), and unhealthy (uPVG)—were
derived from a validated 136-item food-
frequency question-naire. Associations
were assessed us-ing multivariable linear
regression  models adjusted for
sociodemographic  variables, lifestyle
factors, and rele-vant clinical covariates.
Interaction between diet adherence and
dyslipi-

demia was evaluated, and the model was
further expanded to include a three-way
interaction with sex.

RESULTS A significant two-way interac-
tion between diet and dyslipidemia was
found for PVG (p=0.002) and hPVG
(p=0.036) in relation to TL. In addition,
significant three-way interaction was
observed between PD adherence, sex, and
dyslipidemia for the overall (PVG) (p =
0.008) and hPVG (p = 0.007) in-
dices. In women without dyslipidemia,
higher adherence to PVG and hPVG was
associated with longer TL, consis-tent
with a potential protective effect on
biological aging. No significant main
effects or interactions were de-tected for
uPVG or either PHD.

concLusions The association between
adherence to overall PVG and hPVG
and TL appears to be modified by both
sex and dyslipidemia status. These
findings underscore the importance of
metabolic context when evaluating links
between plant-based dietary pat-terns
and biological aging markers.
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BACKGROUND Gut microbiota converts urolithin types produced. We investi-

ellagic acid and ellagitannins from foods like gated how UMs relate to cardiovascular

walnuts or berries into urolithins, classifying disease (CVD) risk and whether a

individuals into three metabotypes (UMs) Mediterranean diet (MedDiet) inter-

based on the vention modifies CVD risk differently
across UMs.

Continues overleaf »
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METHODS We conducted a nested case—
cohort study within the PREDIMED trial
(556 incident CVD cases; 465 random
subcohort). Urinary urolithins were
measured by LC-MS at baseline and 1-year
to classify participants into three UMs. The
composite endpoint included stroke,
myocardial infarction, CVD death, and
heart failure with a follow-up of 14 years.
We used Cox regression to evaluate the
association between UMs and CVD, and
multinomial logistic re-gression to assess
the relationship be-tween MedDiet
interventions and CVD risk stratified by
UMs. Findings were ex-ternally replicated
in the WAHA cohort (n=618) using the
estimated PREVENT CVD risk score as
the outcome.

RESULTS At baseline, participants were
classified as UM-0 (27.6%), UM-A (33.2%),
or UM-B (39.2%). Using UM-A as refer-
ence, baseline UM-0 was associated with

higher CVD risk (HR=1.61; 95% CI: 1.07—
2.43). After one year, UM-B showed higher
CVD risk relative to UM-A (HR=2.08; 95%
CI: 1.24-3.50). These find-

ings were replicated in the WAHA co-hort,
where UM-0 (RRR=2.22; 95% CI: 1.95—
2.54) and UM-B (RRR=1.22; 95% CI:
1.12-1.33) had higher estimated CVD risk
than UM-A. In PREDIMED, compared with
the low-fat control diet, MedDiet in-
terventions were associated with lower CVD
risk in UM-B participants (HR=0.40; 95%
CI: 0.19-0.84).

CONCLUSIONS UM-A was associated with
lower CVD risk than the other metabo-types,
while UM-B individuals derived the greatest
cardiovascular benefit from the MedDiet
compared with a low-fat diet. These
findings support the potential of UMs as
biomarkers to guide personalized dietary
strategies for CVD prevention.
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Adherence to Mediterranean Diet and one-carbon metabolism
on breast cancer risk and mortality within the EPIC cohort: a

nutrigenetic perspective
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BACKGROUND The Mediterranean Diet
(MD) and one-carbon metabolism (1CM)
have independently been associated with
breast cancer (BC) risk. Their joint
association with BC mortality is not well
established. Also, whether tissue-spe-cific
genetic predisposition to lower ICM gene
expression modifies the association between
MD adherence and BC out-comes remains
unclear.

METHODS Within the European Prospective
Investigation into Cancer and Nutrition
(EPIC) cohort, BC risk and mortality
analyses were conducted among 6,134
women of which 3,067 were BC-diagnosed.
MD adherence was esti-mated through the
adapted relative MD score. Tissue-specific
polygenic risk scores (PRS) capturing
downregulation of 1CM were constructed
for six BC-rele-vant tissues (adipose,
adrenal, liver, mammary, ovary, uterus)
using eQTLs from GTEx v10. Conditional
logistic and

Cox regression models estimated associ-
ations with BC risk and all-cause mortal-
ity, respectively, and Fine-Gray models for
BC-specific  mortality. Multiplicative
interactions between MD adherence and
each PRS were assessed via likelihood
ratio tests.

RESULTS No statistically significant overall
associations were observed be-tween MD
adherence and BC risk or mortality, though
estimates consistently suggested a protective
tendency. A sig-nificant inverse
association was found for BC risk in ER-
negative tumors (OR = 0.61; 95%CI: 0.41—
0.91). Significant inter-actions  were
identified between the adi-pose PRS and
MD adherence for BC risk (p = 0.027), the
adrenal PRS for BC risk (p

=0.045), all-cause mortality (p =0.005), and
BC-specific mortality (p = 0.033),
suggesting that tissue-specific 1CM genetic
predisposition modulates the association
between MD adherence and BC outcomes.

Continues overleaf »
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CONCLUSIONS MD adherence showed a
protective tendency on BC outcomes,
significantly modulated by tissue-spe-cific
1CM genetic predisposition, partic-

ularly in the adrenal gland. These find-ings
support a nutrigenetic framework for BC
prevention and highlight the im-portance
of integrating genetic context into dietary
recommendations.
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A literature-informed plasma metabolomic signature predicts
mortality across several independent cohorts with reproducible
performance
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BACKGROUND Plasma metabolomics lecting 16 candidates. Based on these, we
provides a promising approach to iden-tify developed two a priori composite scores: a
biomarkers of Dbiological ageing and decile-based score ranking me-tabolites by
mortality risk. However, reproducible distribution, and a ridge-based score
metabolite-based  signatures with con- assigning predictive weights derived from
sistent performance across population the PREDIMED cohort. Associations with
remain limited. long-term mortality were evaluated using
Cox models.

METHODS We conducted a systematic re-
view to identify metabolites consistently
associated with all-cause mortality, se-

Continues overleaf »
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Internal validation was performed within
PREDIMED (1-year follow-up), and
external validation in the Canadian
Longitudinal Study on Aging (CLSA), and a
combined set of the Nurses’ Health Study
(NHS), NHS-II, and Health Professionals
Follow-up Study (HPFS).

RESULTS Both scores were strongly asso-
ciated with long-term mortality in
PREDIMED (hazard ratio [HR] Q5 vs. QI:
2.56 [95% CI: 1.80, 3.66] for the decile-
based score; 2.55[1.73, 3.77] for the ridge-
based score). Associations were consistent
in internal validation (2.44 [1.65, 3.63]
and 2.20 [1.45, 3.33]), and

across external cohorts (CLSA: 2.26 [1.52,
3.35] and 2.82 [1.78, 4.45]; NHS, NHS-II
and HPFS: 1.28 [1.13, 1.44] and 1.27 [1.13,
1.42]). Results were robust across sub-
groups and sensitivity analyses.

CONCLUSIONS We identified a repro-
ducible, literature-informed
metabolomic signature that predicts
mortality risk across diverse popula-
tions. These findings support the utility
of metabolomics for risk stratification
and provide a scalable framework for
biomarker-based assessment of biologi-
cal ageing.
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Exposomic and metabolomic avenues for studying
epidemiological cohorts: the EXPOMET breast cancer study

Delia Castilla-Fernandez'2, Julia Fiireder'3, Yunyun Gu'3, Giulia Guerra4, Claudia

Agnoli4, Sabina Sieri4, Benedikt Warth!'s

Department of Food Chemistry and Toxicology, Faculty of Chemistry, University of Vienna, Vienna, Austria.
2Department of Analytical Chemistry, University of Granada, 18071 Granada, Spain.

sUniversity of Vienna, Vienna Doctoral School in Chemistry (DoSChem), Vienna, Austria. ‘Fondazione IRCCS
Istituto Nazionale dei Tumori, Epidemiology and Prevention Unit, Milan, Italy. sSExposome Austria, Research

Infrastructure and National EIRENE Node, Vienna, Austria

BACKGROUND Diet is one of the most rel-
evant sources of exposure.
Anthropogenic and natural compounds enter
the human body through food con-sumption.
Therefore, exposomics and metabolomics
disciplines are needed to map the human
chemical framework, external and internal,
respectively, to ul-timately identify biological
signatures for chronic disease development.

chemical

METHODS This study presents mass
spectrometry (MS) based methodologies
that enable the acquisition of compre-
hensive exposome and metabolome data for
the determination of small mole-cules in
human samples. Furthermore, robust and
reliable analytical workflows are required to
generate  accurate  data in  large
epidemiological  cohorts. Here, three
complementary strategies consist-ing of LC-
MS/MS,  dual-column-LC-HRMS, and
automated-GC-HRMS  that have been
coordinated and successfully applied to
capture the chemical finger-print of plasma
and urine samples from

a nested case—control study with a sub-
set of >1000 participants from the ORDET
cohort. This cohort enrolled North Italian
healthy prospectively
investigate the etiology of breast cancer.

women to

RESULTS This study optimized protocols
using minimal sample volumes, e.g. 100-400
puL each, to quantify >300 toxicants and
(semi-)quantify >100 endogenous
compounds at ng/mL levels in plasma and
urine.  Among exposure compounds,
different classes were monitored, like
bisphenols, pesticides, plasticizers, PFAS,
PCBs, as well as polyphenols with
phytoestrogenic activity. Regarding en-
dogenous chemicals, reported dietary
metabolites with a protective effect, such
as branched-chain amino acids, and risk
factors, like saturated fatty acids, were
analyzed. Moreover, differ-ent hormones,
like steroids and thyroid hormones, were

determined. Abundantly
detected compounds in the ORDET cohort
are presented, like genis-tein, cotinine,
perfluorooctanoic acid, PCB-153, lindane,
4-4-DDT.

Continues overleaf »



FLASH ORAL PRESENTATIONS

FOP 6 _SY 13 continued

74

CONCLUSIONS  High-throughput expo-
somics and metabolomics pipelines are
proposed to measure human samples from
ORDET cohort to decipher relation-ships
between exposures and breast can-

cer risk. The application of this method-
ology is within the framework of the
EXPOMET study (CORDIS ID: 101043321),
which is the first exposome-wide associ-
ation study (ExWAS) on breast cancer.
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BACKGROUND Olive oil has been in-
versely associated with cardiovascular
disease (CVD) risk. However, previous
studies did not assess a broad spectrum of
CVD outcomes, incorporated repeated
annual dietary assessments, or distin-guished
between polyphenol-rich EVOO and
common olive oil (COO), which lacks these
compounds.

METHODS We assessed 7,102 high-risk
participants from the PREDIMED  trial
(57.5% women; aged 55-80 years), all

free of CVD at baseline. Olive oil con-
sumption was assessed annually, and cu-
mulative average intakes of EVOO and
COO were calculated. The primary out-
come was a composite of myocardial in-
farction, stroke, peripheral arterial dis-
ease, heart failure, atrial fibrillation, or
cardiovascular  death, whichever oc-
curred first. Individual outcomes were
also evaluated. Time-dependent Cox
models were adjusted for major
confounders, including trial intervention
arm.

Continues overleaf »
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RESULTS Over a median follow-up of 4.7
years, 621 participants experienced at least
one CVD event. Participants in the highest
tertile of cumulative EVOO in-take (mean:
49.2 g/day) had a 25% lower risk of the
composite outcome (HR: 0.75; 95% CI:
0.60 to 0.94), with significant re-ductions
in several individual CVD out-comes. In
the decile analysis, the highest (mean: 60.9
g/day) versus lowest decile had a 48%
lower risk (HR: 0.52; 95% CI: 0.35 to
0.79). COO consumption was not
significantly associated with CVD risk

when mutually adjusted for EVOO (HRper
10 g/day: 0.93; 95% CI: 0.87
to 1.00).

CONCLUSIONS High consumption of
EVOO is associated with a substantial re-
duction in the risk of an outcome-wide
composite of CVD events among high-risk
individuals. In contrast, COO, which lacks
polyphenols, showed
ciations, highlighting the importance of
differentiating olive oil types in CVD
prevention strategies.

weaker  asso-
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Advanced Aroma Fingerprinting of Moroccan Extra Virgin Olive
Oils Using Flash Gas Chromatography E-nose
and Machine Learning for Authentication Assessment
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BACKGROUND Rising olive oil prices and
climate change increase the risk of adul-
teration. Rapid, reliable, and cost-effec-
tive analytical tools are needed to ensure
authenticity. Volatile fingerprinting
combined with machine learning offers
a promising alternative to conventional,
time-consuming Methods.

METHODS A total of 169 samples, includ-
ing pure and adulterated extra virgin olive
oils, were analyzed using a Flash GC E-
nose (HERACLES 1II). Adulteration
scenarios were simulated using virgin,
lampante, and vegetable oils at concen-
trations ranging from 1.5% to 30%. Data
from full chromatograms and integrated
peak areas were processed using chemo-
metric Methods (PLS, PLS-DA) and deep
learning models (MLP-ANN) for both
classification of adulterant type and pre-
diction of adulteration levels.

RESULTS Volatile fingerprints revealed
clear differences between pure and adul-
terated samples, mainly expressed
through variations in signal intensity rather
than  chromatographic  shape. PLS
regression models demonstrated strong
performance for quantifying adulter-ation
levels, reaching R? values up to 0.917 on
test sets when using full chro-matograms.
PLS-DA  models provided re-liable
classification, achieving accura-cies of up
to 86%. Artificial neural net-work models
significantly = improved  classification
performance, reaching up to 95.8%
accuracy, particularly when us-ing full
chromatographic data. Overall, models
based on full chromatograms consistently
outperformed those based on selected
peak areas, highlighting the importance of
exploiting the entire volatile profile.

Continues overleaf »
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CcoONcLUsIONS FGC E-nose combined with
machine learning is a powerful tool for
EVOO authentication. Linear models

are more suitable for quantification, while
ANN models enhance classi-fication. This
approach enables rapid, reliable detection
of adulteration.
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BACKGROUND Multimorbidity, defined
as the coexistence of =2 chronic condi-
tions, is associated with reduced qual-ity
of life, disability and increased risk of
mortality and is one of the main de-
terminants of healthspan. Diet quality
may influence the progression from
health to disease progression and death,
but current evidence is limited.

METHODS A total of 84,293 healthy indi-
viduals (40-70 years) from the UK
Biobank were included and diet qual-
ity was assessed using four well-estab-
lished scores: the Alternate
Mediterranean Diet Index (aMED), the
Dietary Approaches to Stop
Hypertension (DASH), the Alternative
Healthy Eating Index 2010 (AHEI-2010),
and the healthful Plant-based Diet Index
(hPDI). We categorized partici-pants
into tertiles of each dietary pat-tern and
used multi-state models with the
Weibull distribution to estimate hazard
ratios and their 95% confidence intervals
for the transitions from a dis-ease-free
status to developing one chronic disease,
to multimorbidity and lastly, to death.

RESULTS Over 11.2 years follow-up,
22,723 participants developed one chronic
disease, 4368 progressed to
multimorbidity and 770 died. Higher
adherence to aMED, DASH, and AHEI-
2010 was associated with a lower risk of
a first chronic disease [HRs 0.92 (0.89—
0.95); 0.94 (0.91-0.98); 0.92 (0.89—
0.95)]. aMED and DASH were associ-
ated with lower risk of progression to
multimorbidity [0.92 (0.86—0.98); 0.90
(0.83-0.98)]. All scores except hPDI
were associated with lower risk of death
after multimorbidity [0.76 (0.61—

0.95); 0.71 (0.59-0.86); 0.80 (0.65-0.97),
respectively].

concLusioNs Our findings indicate that
a greater adherence to healthy di-etary
patterns assessed by four differ-ent
scores is associated with a reduced risk
of progression towards various disease
outcomes, highlighting their protective
role in long-term health. The aMED
score showed a consistent lower risk
association in all transitions.
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Olive oil preference over seed-based fats and the risk of
immune-mediated inflammatory diseases: The SUN Cohort

Luiz Menezes-Janior'23, Miguel A. Martinez-Gonzalez3456, Ainara Martinez-
Tabar*¢, Maria Vanessa Bullon Velas4, Alvaro Gonzalez-Cantero’s, Alejandro

Martin-Gorgojo ¢ and Maira Bes-Rastrollo

3,45
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Instituto de Salud Carlos I1I, 28029 Madrid, Spain. sDepartment of Nutrition, Harvard T.
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Universitario Ramon y Cajal, Instituto Ramoén y Cajal de Investigacion Sanitarian (IRYCIS), 28034 Madrid,

Spain; alvarogc261893@ hotmail.com (A.G-C). sFaculty of Medicine, Universidad Francisco de Vitoria, 28223
Madrid, Spain. °Madrid City Council, STI/Dermatology Department, 28006 Madrid, Spain;

alejandromartingorgojo@aedv.es (A.M-G).

BACKGROUND Dietary fat composition
modulates systemic inflammation, yet
prospective evidence with immune-me-
diated inflammatory diseases (IMIDs) is
limited. We evaluated the association be-
tween dietary oil intake, ratios, and IMID
risk in a Mediterranean cohort.

METHODS We followed 15,874 partici-
pants from the SUN Project (median fol-
low-up: 15.1 years). Diet was assessed
with a validated FFQ. We evaluated olive
and non-olive oil fats (soybean/corn oil,
margarine, butter, and lard — g/d) and the
olive oil-to-other fats ratio. Incident IMIDs
(psoriasis, rheumatoid arthritis - RA,
vitiligo) were evaluated through self-
reported diagnosis. Multivariable  Cox
models estimated hazard ratios (HR) and
95% confidence intervals (CI), ad-justing
for sex, education, smoking, al-

cohol, BMI, physical activity, distress, sun
exposure, and total energy intake (residual
method). Additional adjust-ments included
fried food consumption and diet quality
(MedDiet Score exclud-ing the MUFA/
SFA ratio). Models were stratified by age
and recruitment period.

RESULTS During follow-up, 298 IMIDs
cases occurred (1.31/1,000 person-years).
Mean intakes were 18.6g for olive oil and
5.3g for alternative fats. The olive oil-to-
other fats ratio mean was 1.3 in the low-est
tertile (T1) and 36.8 in the highest (T3).
Multivariable  models  showed no
association between olive oil and IMIDs
risk in the total population or stratified
analyses. However, higher consumption
of non-olive oil fats was associated with an
increased risk of overall IMIDs
(HRT3vsT1=1.31;95%CI:1.01;1.71).
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Conversely, a higher olive oil-to-other fats
ratio was protective against total IMIDs
(HRT3vsT1=0.71;95%CI:0.53;0.95),
particularly among non-obese
(HRT3vsT1=0.59;95%CI:0.35;1.00), non-
smokers
(HRT3vsT1=0.65;95%Cl:0.43;0.97), and
participants ~ with  longer  follow-up
(HRT3vsT1=0.61;95%CI:0.37;0.99).
Results remained consistent after adjust-

ing for diet quality

(HRT3vsT1=0.73;95%CI1:0.55-0.98) and
fried food intake
(HRT3vsT1=0.72;95%CI:0.54-0.97).

CONCLUSIONS A higher olive oil-to-other
fats ratio was associated with a lower
IMIDs risk, especially among non-obese
and non-smoking individuals,
sunflower oil was associated with higher
overall IMIDs risk. Prioritizing olive oil
over seed-based fats is recommended for
IMIDs prevention.

while
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Mediterranean Diet Adherence and Long-Term Mortality:
Evidence of a Legacy Effect in the PREDIMED Trial

Javier Pérez de Rojas, Estefania Toledo, Ramoén Estruch, Marta Guasch- Ferr¢,
Jordi Salas-Salvadd, Montse Fito, Enrique Gomez-Gracia, Miquel Fiol, Angel M.
Alonso-Gomez, José Lapetra, Lluis Serra-Majem, Xavier Pintd, Emilio Ros, José V.
Sorli, Nancy Babio, Olga Castafier, José Juan Jiménez-Moleon, Miguel Angel
Martinez-Gonzalez.
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Barcelona, Spain. Department of Nutrition, Harvard T. H. Chan School of Public Health, Boston, MA, USA.
Department of Public Health, Section of Epidemiology, University of Copenhagen, Denmark. The Novo
Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medicine, University of
Copenhagen, Denmark. Universitat Rovira i Virgili, Departament de Bioquimica i Biotecnologia, Alimentacio,
Nutricio, Desenvolupament i Salut Mental (ANUT-DSM), Reus, Spain. Institut d’Investigacié Sanitaria Pere
Virgili (IISPV), Unitat de Nutrici6 Humana, Reus, Spain. Cardiovascular Risk and Nutrition Research Group,
Hospital del Mar Medical Research Institute (IMIM), Barcelona, Spain. Department of Preventive Medicine,
University of Malaga, Instituto de Investigacién Biomédica de Malaga (IBIMA), Mélaga, Spain. Illes Balears
Health Research Institute (IdISBa), Hospital Son Espases, Palma, Spain. Bioaraba Health Research Institute,
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Hospital, University of the Basque Country UPV/EHU, Vitoria-Gasteiz, Spain. Department of Family Medicine,
Research Unit, Distrito Sanitario Atencion Primaria Sevilla, Sevilla, Spain. Research Institute of Biomedical
and Health Sciences (IUIBS), University of Las Palmas de Gran Canaria, Spain. Centro Hospitalario
Universitario Insular Materno Infantil (CHUIMI), Canarian Health Service, Las Palmas de Gran Canaria,
Spain. Lipids and Vascular Risk Unit, Internal Medicine, Hospital Universitario de Bellvitge- IDIBELL,
Barcelona, Spain. August Pi i Sunyer Biomedical Research Institute (IDIBAPS), Hospital Clinic, University of
Barcelona, Barcelona, Spain. Department of Preventive Medicine, University of Valencia, Valencia, Spain.
Centro de Investigacion Biomédica en Red (CIBERESP) de Epidemiologia y Salud Publica, Instituto de Salud
Carlos III, Madrid, Spain. Instituto de Investigacion Biosanitaria de Granada (ibs. GRANADA), Granada, Spain.

BACKGROUND PREDIMED was the largest
trial with a Mediterranean diet (MedDiet)
showing effective primary prevention of
myocardial infarction, stroke, or
cardiovascular death. However, long-term
effects on mortality remain unknown.

METHODS We analyzed 7,447 PREDIMED
participants randomized to
MedDiet+EVOO, MedDiet+nuts, or con-
trol. Expanded CVD outcomes were as-
sessed during the intervention (2003—
2010), and all-cause mortality during fol-

low-up until 2022. Adherence was mea-
sured annually using the MEDAS score.
Time-dependent Cox models estimated
hazard ratios under intention-to-treat and
as-treated approaches.

RESULTS During the intervention pe-
riod, 637 participants experienced an ex-
panded CVD event. In intention-to-treat
analyses, the risk of CVD was lower in the
MedDiet plus EVOO group (multi-
variable-adjusted HR, 0.66; 95% CI, 0.54
to 0.80) and in the MedDiet plus nuts
group (HR, 0.75; 95% CI, 0.62 to 0.91) as
compared to the control group.

Continues overleaf »
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Over long-term follow-up, 2,731 deaths
occurred, with no significant reduction
in all-cause mortality among random-
ized groups. However, participants with
higher cumulative adherence to the
MedDiet (=12 points) exhibited lower
long-term mortality than those with
lower adherence (<7 points) (HR, 0.72;
95% CI, 0.60 to 0.87).

CONCLUSIONS MedDiet interventions re-
duced the incidence of an expanded range
of CVD outcomes. Higher achieved
adherence to the MedDiet intervention was
associated with long-term reduc-tions in
mortality, suggesting a legacy effect
persisting  beyond the
period.

interven-tion
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Cardiovascular effects of nitro-fatty acids from olive oil in non-

alcoholic fatty liver disease

Beatriz Sanchez-Calvo, Adriana Cassina, Homero Rubbo, Andrés Trostchansky

Escuela de Nutricion, Universidad de la Republica, Uruguay

BACKGROUND  Non-Alcoholic  Fatty
Liver Disease (NAFLD) is the most
prevalent chronic liver disease in Western
countries. NAFLD is charac-terized by
the excessive accumulation of fat in
hepatocytes, independent of significant
alcohol  consumption.  Furthermore,
NAFLD is associated with an increased
risk of developing cardiovascular diseases
such as ather-osclerosis and hypertension.

METHODS Female C57Bl/6J mice (6—8
weeks) were randomly assigned to 8
groups (n=10) and fed a normal or high-
fat diet for 12 weeks with EVOO and/or
nitrite supplementation. NO2-FA levels
were quantified by LC-ESI MS/MS.
Hepatic lipid accumulation was assessed
by Oil Red O staining, and mitochondrial
function was evalu-ated by high-
resolution respirometry in permeabilized
liver and heart biop-sies. Combined
EVOO and nitrite sup-plementation
promoted the endoge-nous formation of
nitro-oleic acid (NO2-OA), which
protected against mi-

tochondrial oxidative damage and en-
hanced mitochondrial function in a
murine model of NAFLD.

RESULTS Notably, the respiratory in-
dexes, RCR, exhibited improvement
when mice were given the combined
supplementation of EVOO and nitrite.
Furthermore, heart mitochondrial
complexes V activity was significantly
higher in mice supplemented with
EVOO alone, and this improvement was
further enhanced in the presence of
nitrite. Additionally, 3-nitroty-rosine, a
biomarker of oxidative  stress,
decreased in the heart of mice
supplemented with EVOO and nitrite.

CONcLUSIONS  Overall, our findings
strongly indicate a positive correlation
between the formation of NO2-OA from
EVOO and the observed enhance-ment of
mitochondrial function in dif-ferent
organs during NAFLD. The formation of
NO2-FA therefore can be attributed to the
health benefits  associated with the
consumption of EVOO.
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Dietary supplementation with triterpene-rich olive oil reduces ex vivo
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Replacement of palm fat with EVOO in functional biscuits
improves inflammatory profile and reduces oxidative stress

and blood pressure

Segarra AB!, Soria C', Hidalgo M, Ortega-de San Luis C', Costales R2, Prieto I !

1 Investigation Group Neuroendocrinology and Nutrition.2Area Cooking Lab and Elaiotecnia. Fundacion CITOLIVA.

Jaén

BACKGROUND The reformulation of in-
dustrial foods by replacing saturated fats
with Extra Virgin Olive Oil (EVOO) is a
key strategy to improve nutritional profiles
and prevent metabolic dis-eases. The
objective is to evaluate the impact of
consuming biscuits formu-lated with
sustainably grown EVOO on systolic
blood pressure (SBP) and cardiovascular
risk biomarkers in an experimental
model of metabolic syndrome.

METHODS 40 Wistar rats were divided into
standard diet (S) and high-fat diet (HF)
groups. After two months, diets were
replaced by commercial biscuits (palm
oil) or functional biscuits (EVOO). SBP
was measured using tail-cuff
plethysmography.  Serum levels of
oxidized LDL, ADMA, and IL-6 were de-
termined using ELISA kits. Additionally,
the expression of genes involved in the
oxidative defense mechanism  was
analyzed using re-

verse transcription followed by quan-
titative polymerase chain reaction (RT-
qPCR).

RESULTS The HF diet significantly in-
creased SBP (160 mmHg) compared to the
S diet (140 mmHg). Following the
intervention, EVOO  biscuit groups
showed a significant decrease in SBP
(down to 130 mmHg in the HF-O group
and <120 mmHg in the S-O group). This
improvement correlated with a reduc-
tion in oxidized LDL, ADMA, and IL-6,
alongside a positive modulation of an-
tioxidant defense gene expression in the
EVOO-fed groups.

coNncLusions The replacement of palm
fat with EVOO in bakery products re-
duces SBP by mitigating oxidative
stress, improving nitric oxide bioavail-
ability, and decreasing the inflamma-
tory state. These effects are sup-ported
by an enhanced endogenous response to
oxidative damage at the genetic level.
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Predominant food sources contributing to saturated fat intake
and their associations with cardiometabolic biomarkers, plasma
metabolome, and prospective disease risk: a cohort study in
the UK Biobank

Lourdes Chavez-Alfaro!, Aida Rodriguez-Santisteban!, Jennifer Carter2, Carolina
Carvalho3, Marta Guasch-Ferré+ss, Cristina Valle-Hita*s, Aurora Perez-Cornago?, Alvaro
Torres-Martos's9, Concepcion M. Aguilera's?, Carmen Piernas'so*
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“José Mataix Verdu” Institute of Nutrition and Food Technology (INYTA), University of Granada, Granada,
18071, Spain. 2Nuffield Department of Population Health, University of Oxford, UK. sPublic Health
Department; Federal University of Maranhao, Brazil. ‘Department of Public Health, Section of Epidemiology,
University of Copenhagen, Copenhagen, Denmark. sNovo Nordisk Foundation Center for Basic Metabolic
Research, University of Copenhagen, Copenhagen, Denmark. sDepartment of Nutrition, Harvard T. H. Chan

School of Public Health, Boston, MA, USA.
"European Commission, Joint Research Centre (JRC),

Ispra, Italy. *Biosanitary Research Institute ibs. GRANADA, Granada, 18012, Spain. 'CIBEROBN
(Physiopathology of Obesity and Nutrition Network), Institute of Health Carlos III (ISCIII), Madrid, 28029,

Spain.

BACKGROUND Health effects of saturated
fatty acids (SFA) may depend more on food
sources than total intake, yet large-scale
comparative evidence remains limited. We
investigated whether diets predominantly
characterized by major SFA-contributing
food groups
(red/processed meat, desserts, and dairy)
show  differential  associations  with
cardiometabolic biomarkers, metabolomic
profiles and long-term dis-eases risk.

METHODS A sample of 86,940 UK Biobank
participants with >2 dietary as-sessments were
classified by the main food group contributing
to SFA intake: Dairy (n=13,337),
Red/processed meat (n=29,087), or Desserts
(n=44,516). CM biomarkers

and NMR-based
metabolomics were measured at base-line.
Multivariable linear regression as-sessed
differences across groups, adjust-

ing for sociodemographic, lifestyle, and
dietary factors. Cox models evaluated
prospective associations with type 2 dia-
betes (T2D), cardiovascular diseases
(CVD), and mortality.

RESULTS Compared with dairy, the
red/processed meat group showed higher
HbAlc, inflammatory markers,
triglycerides, LDL-C, apolipoprotein B,
adiposity,  triglyceride-rich  lipoprotein
metabolites, and creatinine while the desserts
group showed similar but atten-uated
patterns. Over 10.3 years, 5,817 CVD and
1,989 T2D events occurred. Red/processed
meat group showed higher risk of T2D (HR
1.52,95% CI 1.30—

1.77), CHF (HR 1.28, 95% CI 1.08-1.51),
CVD (HR 1.14, 95% CI 1.05-1.24), CHD
(HR 1.13, 95% CI 1.02-1.25), and CVD
mortality (HR 1.21, 95% CI 1.01-1.45).
The desserts group had a modestly
higher T2D risk (HR 1.19, 95% CI 1.02—-
1.38).
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CONCLUSIONS Predominant SFA-con-
tributing food groups are differentially
associated with CM risk, with particu-larly
adverse associations observed for

the red/processed meat group. These
findings underscore the relevance of
considering the primary food groups
contributing to saturated fat intake to help
reduce the burden of CM disease.
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Effects of a Mediterranean diet with reduced intakes of red and
processed meat on cardiometabolic markers and plasma
metabolomics: a randomized controlled trial

Aida Rodriguez-Santisteban!, Lourdes Chavez-Alfaro!, Carmen Tenorio2, Eduardo
Casas3, Concepcion M Aguilerat4, Carolina Goémez-Llorente!4, Marta Guasch-Ferres,
Lourdes Rodriguez¢, Maria José Noguera2?, Concepcion Fernandez?, Ana Maria
Rodriguez2, Esther Thomas Carazo’, Ignacio Merinos, Carmen Piernas!

Department of Biochemistry and Molecular Biology II, Faculty of Pharmacy; Centre for Biomedical Research;
“José Mataix Verda” Institute of Nutrition and Food Technology (INYTA); ibs.Granada; University of
Granada, Granada, Spain. 2University Hospital Virgen de las Nieves, Servicio Andaluz de Salud, Granada,
Spain. :Department of Nutrition and Food Science, Faculty of Pharmacy; Centre for Biomedical Research;
“José Mataix Verdt” Institute of Nutrition and Food Technology (INYTA), University of Granada, Granada,
Spain. ‘«CIBEROBN(Physiopathology of Obesity and Nutrition Network), Institute of Health Carlos III
(ISCIII), Madrid, Spain. sDepartment of Public Health and Novo Nordisk Center for Basic Metabolic Research,
University of Copenhagen, Copenhagen, Denmark. sHealthcare Centre Figares, Servicio Andaluz de Salud,
Granada, Spain. "Healthcare Centre Gran Capitan, Servicio Andaluz de Salud, Granada, Spain. *Healthcare
Centre La Chana, Servicio Andaluz de Salud, Granada, Spain.

BACKGROUND High intake of saturated
fatty acids, particularly from red/processed
meat, is associated with increased
cardiovascular risk. However, interventional
evidence isolating the ef-fects of removing
these foods within a Mediterranean diet
remains limited. We evaluated the impact of
this dietary modification on cardiometabolic
biomarkers and metabolomic profiles.

METHODS We analyzed data from 157 adults
with  dyslipidemia enrolled in the
CADIMED randomized controlled trial.
Participants were assigned to an inter-
vention group (Mediterranean diet ex-
cluding red/processed meat) or control group
(standard dietary advice) for 8  weeks.
Dietary intake was assessed us-ing the
MEDAS questionnaire and a food frequency
questionnaire. Fasting blood

samples were collected at baseline and
follow-up to quantify cardiometabolic
biomarkers (lipids, glucose, insulin,
HbAlc, CRP) as well as plasma metabo-
lites wusing 'H-NMR metabolomics.
Between-group differences at follow-up
were evaluated using ANCOVA models
adjusted for baseline values, with log-
transformation  applied to  skewed
variables.

RESULTS A total of 138 participants com-
pleted follow-up. The intervention group
achieved a significant reduction inred and
processed meat intake compared with
control (-52.3 g/day, p<0.05), along-side
improvements in Mediterranean diet
adherence in both groups. No statis-
tically significant between-group differ-
ences were observed for LDL-C or other
cardiometabolic biomarkers.

Continues overleaf »
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Metabolomic analyses showed consis-
tent but modest changes, including lower
branched-chain amino acids,
phosphatidylcholines, and creatinine, and
small shifts in fatty acid profiles in the
intervention group compared tocontrol.

CONCLUSIONS A Mediterranean diet with
reduction in red/processed meat in-takes
improved dietary behaviors along-

side modest metabolic adaptations, al-
though no significant changes in car-
diometabolic biomarkers were observed
over 8 weeks. These findings support the
feasibility of targeted dietary modifica-
tions and highlight the need for longer-
term interventions to achieve measur-
able clinical benefits.
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Nutrigenomic effect of hydroxytyrosol in the ischemic brain

Angela Naranjo Garcia-Moreno!, M* del Mar Mufioz Gallardo!, Santos Blanco Ruiz!,
Raquel Hernandez Cobo!, M* Magdalena Martinez Cafiamero2, Esther Martinez

Lara!

Dpto. Biologia Experimental, Universidad de Jaén 2Dpto. Ciencias de la Salud, Universidad de Jaén

BACKGROUND Stroke, one of the main
causes of death and disability, involves
high sociosanitary costs. Thus, it urges
to design preclinical therapeutic stud-ies
with realistic and clinically trans-latable
schedules. In this context, we propose to
analyze the potential of hydroxytyrosol
(HT), a bioactive olive compound, in
the management of this pathology.

METHODS Male 3,5-4 months old
C57BL/6JRj mice were submitted to a
transient focal ischemia induced by
occlusion of the right middle cerebral
artery (tMCAOQO). After surgery, animals
were homogeneously distributed into
three experimental groups: mice fed
with a standard diet and sacrificed 24h
after stroke; mice fed with a standard
diet and sacrificed 35 days after stroke;
and mice fed with a standard diet dur-ing
the first 24h after stroke, switched to a
HT-enriched diet supplied with 0.03%
HT (Hytolive, Genosa, Spain), and
sacrificed 35 days post-surgery.

Brains were extracted and the infarcted
region was dissected and processed for
proteomic analysis.

RESULTS The intake of HT deeply mod-
ified the evolution of the brain pro-
teome 35 days after stroke. The num-ber
of differentially expressed proteins
(DEPs) considerably increased in ani-
mals fed with this phenol, an effect
that could be in part related to the up-
regulation of the RNA Polymerase II
Transcription and Processing of Capped
Intron Containing Pre-mRNA canonical
pathway and to the inhibi-tion of
inflammation. This last result could be
ascribed to the down-regula-tion of
acute phase proteins, to the in-hibition of
both the Regulation of TLR by
endogenous ligands and the CGAS-
STING Signaling Pathway.

concLusloNs The lower expression and
activation of inflammatory pro-teins and
pathways observed in the brain of stroke
HT-fed animals argues strongly in
favour of the use of this phenol as a
complementary therapeu-tic approach
in this pathology.



POSTERS

PT5_SY 06

103

Metabolomic Signatures of Aging and Their Associations with

Clinical Biomarkers and Mortality

Fenglei Wang'2, Anne-Julie Tessier'3, Andrea J. Glenn'4, Marta Guasch- Ferré!ss,

Frank B. Hu!7s
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BACKGROUND Longitudinal metabolomic
data characterizing aging-related signatures
remain limited. We aimed to identify
metabolomic profiles associated with
aging and to evaluate their associations
with clinical biomark-ers and mortality risk.

METHODS We included 10,497 middle-
—aged and older adults (mean age: 54.7
years; 84% women) with baseline
metabolomic data. Among them, 1,505
women had repeat metabolomic mea-
surements obtained after 10 years. Cross-
sectional and longitudinal analy-ses were
conducted to identify age-asso-ciated
metabolites. An elastic net regres-sion
model was applied to the cross-sec-tional
data to construct a metabolomic aging clock.
We examined associations of metabolomic
age  acceleration  (pre-dicted  minus
chronological age) with 10 clinical
biomarkers—including blood lipids, C-
peptide, and inflammatory biomarkers—
as well as with all-cause

mortality. Changes in metabolomic ag-ing
status over 10 years were further evaluated in
relation to subsequent mor-tality risk.

RESULTS Of the 440 metabolites exam-
ined, 44 were consistently associated with
age in both cross-sectional and lon-
gitudinal analyses. Metabolites posi-tively
associated with age included pseu-douridine,
4-acetamidobutanoate, and N2,N2-
dimethylguanosine, whereas
myristoleic acid, serine, C18:2 LPC, and
tryptophan  were inversely associated.
Metabolite-predicted age was moder-ately
to strongly correlated with chrono-logical
age (r = 0.65). Metabolomic age acceleration
was associated with higher levels of
triacylglycerols, low-density lipoprotein
cholesterol, and inflamma-tory biomarkers,
including C-reactive protein, tumor necrosis
factor receptors, and adiponectin. Each 5-
year increment in age acceleration was
associated with higher all-cause mortality
risk (HR = 1.17; 95% CI: 1.12-1.22).

Continues overleaf »
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Over 10 years, compared with individu-als
who remained slow agers (age accel-
eration < 0 at both time points), those who
transitioned to accelerated aging (HR =
1.33; 95% CI: 1.01-1.76) or
remained accelerated agers (HR = 1.51;
95% CI: 1.11-2.05) had higher mortality
risk.

CONCLUSIONS A metabolomic aging clock
captured  biological aging beyond
chronological age and predicted mortal-
ity. Longitudinal ~ acceleration  in
metabolomic aging was associated with
increased subsequent mortality risk.
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Early Cardiovascular Risk in Preschool Children

Josué A Pérez-Acostal2, Jesus F Garcia-Gavilan'23, Hernando J Margara-Escudero'23,
Concepcion M. Aguileras+s, Rosaura Leis3¢7, Irina Gheorghita2s, Maria L Miguel-
Berges310, Santiago Navas-Carretero>'213, José V. Sorli314, Iolanda Lazaro3's, Belén
Pastor-Villaescusa's!7, Rocio Vazquez-Cobelas¢7, Lucia Iglesias-Vazquez'23, Pilar De
Miguel-Etayo3 1011, Natalia Vazquez- Bolea™2, Jos¢é Manuel Jurado-Castro3!7, Rosaura
Picans-Leis$, Joaquin Escribano291s, Luis A Moreno3!0.11, MJosé de la Torre-Aguilar!7,
Mercedes Gil-Campos>'7, Jordi Salas-Salvado '** ", # Nancy Babio >3 " #

1U niversitat Rovira i Virgili, Departament de Bioquimica i Biotecnologia, Alimentacid, Nutricio,
Desenvolupament i Salut Mental (ANUT-DSM), Reus, Spain. Institut d’Investigacioé Sanitaria Pere Virgili
(IISPV), Reus, Spain. :Centro de Investigacion Biomédica en Red de Fisiopatologia de la Obesidad y la
Nutricion (CIBEROBN), Instituto de Salud Carlos I1I, Madrid, Spain. *Department of Biochemistry and
Molecular Biology II, Institute of Nutrition and Food Technology (INYTA) and Center of Biomedical
Research (CIBM), University of Granada, Granada, 18071, Spain. sInstituto de Investigacion Biosanitaria

ibs. GRANADA, Granada, Spain. sUnit of Pediatric Gastroenterology, Hepatology and Nutrition. Pediatric
Service. Hospital Clinico Universitario de Santiago. 15706. Santiago de Compostela, Spain. 7Pediatric
Nutrition Research Group, Health Research Institute of Santiago de Compostela (IDIS). Unit of Investigation
in Nutrition, Growth and Human Development of Galicia-USC. 15706 Santiago de Compostela, Spain.
tNeonatology Service. RICORS-SAMID-CIBERER.University Clinical Hospital of Santiago de Compostela.
Health Research Institute of Santiago de Compostela. Santiago de Compostela. Spain. °Universitat Rovira i
Virgili, Pediatric Nutrition and Human Development Research Unit (PediNuR), Reus, Spain. '*Growth,
Exercise, Nutrition and Development (GENUD-B34_23R) Research Group, Facultad de Ciencias de la Salud
e Instituto Agroalimentario de Aragon (IA2) University of Zaragoza, Zaragoza, Spain. !Instituto de
Investigacion Sanitaria de Aragon (IIS Aragon), Zaragoza, Spain. 2University of Navarra, Center for
Nutrition Research, 31008 Pamplona, Spain; Universidad de Navarra, Instituto de Nutricion y Salud, 31080
Pamplona, Spain. #IdisNA, Navarra Institute for Health Research, Pamplona, Spain. “Department of
Preventive Medicine and Public Health, University of Valencia, Valencia, Spain. sHospital del Mar Medical
Research Institute (IMIM) Barcelona, Spain. '“Primary Care Interventions to Prevent Maternal and Child
Chronic Diseases of Perinatal and Developmental Origin (RICORS), RD21/0012/0008; Spanish Network in
Maternal, Neonatal, Child and Developmental Health Research (RICORS-SAMID, RD24/0013/0007),

Instituto de Salud Carlos III (ISCIII), 28029 Madrid, Spain. "Metabolism and Investigation Unit, Reina Sofia
University Hospital. Maimoénides Institute of Biomedicine Research of Cérdoba (IMIBIC). University of
Cordoba; Cordoba 14071, Spain. *Hospital Universitari Sant Joan de Reus, Servicio de Pediatria, Reus,
Spain.

BACKGROUND Ultra-processed food underlying metabolic pathways remain
(UPF) consumption has increased sub- poorly understood. This study aimed to
stantially among children worldwide and has identify plasma metabolomic profiles
been associated with early car-diovascular associated with UPF consumption in
alterations. However, the children and to assess their relationship

with early cardiovascular risk factors.

Continues overleaf »
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METHODS Cross-sectional analysis of
Childhood Obesity Risk Assessment
Longitudinal Study (CORALS) data from
schools and health-care centers in seven
Spanish cities (2019-2022). 1,148 chil-
dren aged 3—6 years (mean age 5.0 years;
50.6% girls) were included. Targeted nu-
clear magnetic resonance (NMR)
metabolomics (249 circulating biomark-
ers) was performed to identify plasma
metabolic patterns associated with en-
ergy-adjusted UPF consumption, esti-
mated with NOVA classification. Two
metabolomic profiles/scores (amino acid
and lipid-related) were sumarrized us-ing
Partial Least Square
composite cardiovascular risk
(CVRs) was constructed by summing sex-
and age-standardized z-scores for fat-
mass index, HDL-cholesterol (x- 1), LDL-
cholesterol, triglycerides, systolic and
diastolic blood pressure, and ho-meostatic
model assessment for insulin resistance.
Generalized linear models with false
discovery rate (FDR) correc-tion were
used to estimate associations between
these metabolomic profiles and CVRs.

regression. A
score

RESULTS Nineteen metabolites were as-
sociated with UPF consumption
(FDR<0.05). A NMR-lipid-related score
was positively associated with CVRs
(B=0.507;95%CT: 0.394, 0.621; FDR<0.001)
and the amino acid-related score was as-
sociated with a lower CVRs (B=-0.494;
95%CI: -0.689, -0.299; FDR<0.001). Adding
metabolomic scores improved CVRs dis-
crimination over covariates alone: lipid score
(change in AUC [AAUC], 0.091; 95%CI:
0.014, 0.166; p=0.018) and amino

acid score (AAUC, 0.057; 95%CI: 0.002,
0.113; p=0.040), with additional gain when
both were included (AAUC, 0.110; 95%CI:
0.028, 0.188; p=0.009)

CONCLUSIONS In preschool children, two
metabolomic profiles—lipid and amino
acid-related— were associated with UPF
consumption and different cardiovascular
risk factors. These diet-related
metabolomic profiles may repre-sent early
candidate biomarkers of car-diovascular
risk and align with early-life metabolic
pattering.
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Untargeted Metabolomics and Evaluation of Their

Neuroprotective Activity
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BACKGROUND Olive leaves, a major olive
industry by-product, are associated with
health-promoting  effects traditionally
attributed  to  native  polyphenols.
However, human biotransformation and
the bioactivity of resulting metabolites
remain poorly understood. This study
aimed to characterize urinary metabo-
lites after olive leaf extract intake and
assess their neuroprotective and anti-
neuroinflammatory potential.

METHODS A double-blind, randomized,
acute trial included 17 healthy volun-teers
consuming 500 mg olive leaf ex-tract or
placebo. Urine samples (024 h) were
analyzed via HPLC-ESI-qTOF-MS using a
non-targeted workflow, with data processed
and filtered through MZmine and notame
R package. Significant features (FC > 5,
FDR p-value

< 0.05) were annotated by matching
MS/MS spectra against databases and lit-
erature. From annotated features, seven
key commercially available metabolites

(e.g., hydroxytyrosol glucuronide and
homovanillic acid sulfate) were selected to
evaluate their neuroprotective and anti-
neuroinflammatory effects in SH-SYSY
and BV-2 cells, assessing cell viability,
ROS, and NO production under induced
oxidative stress.

RESULTS From >18,500 signals, 513 me-
tabolites were significantly altered after
intake, with peak excretion occurring
within the first 6 hours. A total of 176
metabolites were successfully anno-tated,
revealing  that phase-Il  metabolic
processes such as sulfation and glu-
curonidation predominated, while in-tact
parent compounds were scarcely detected.
A wide range of  oleuropein,
hydroxytyrosol, and elenolic acid deriv-
atives not captured by traditional tar-
geted approaches was elucidated, along-
side other flavonoids and phenolic acids.
In vitro assays showed that only hydrox-
ytyrosol and oleuropein aglycone re-duced
ROS levels under H202-treated SH-SY5Y
cells.

Continues overleaf »
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Additionally, hydroxytyrosol signifi-cantly
decreased both NO and ROS in  LPS-
stimulated BV-2 microglia.

CONCLUSIONS Untargeted metabolomics
uncovered extensive metabolic diver-sity,
where  oleuropein  conjugates  and
derivatives of its degradation products

constituted the majority of the anno-
tated metabolites. Even so, in vitro re-
sults suggest that biotransformed species
exhibit lower neuroprotective and anti-
neuroinflammatory potential, indicating
that human metabolism might modulate
the biological efficacy of olive leaf
polyphenols.
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BACKGROUND Olive leaves, an abun-
dant agricultural byproduct, are rich in
bioactive polyphenols with poten-tial
intestinal modulatory effects. Within the
framework of the circular economy, their
revalorization as a nu-traceutical may
offer a promising pre-biotic effect. This
study evaluated their long-term impact on
the human gut microbiota to promote
sustainable di-gestive health.

METHODS A randomized, double-blind,
placebo-controlled clinical trial was
conducted in healthy volunteers re-ceiving
500 mg/day of the extract or placebo over
a 2-month period. Baseline (T0) and post-
intervention (T2) gut microbiota were
analyzed by sequencing the VI1-V2
regions of the 16S rRNA gene. Alpha
(Shannon, Observed ASVs) and beta
(Bray-Curtis) diversities were assessed
using paired Wilcoxon and
PERMANOVA  tests, re-spectively.
Taxonomic abundance was determined by
combining the paired Wilcoxon test and
compositional

bias correction models (ANCOM-BC2)
to ensure maximum accuracy and sta-
tistical robustness.

RESULTS The 2-month intervention
maintained both the richness and
evenness (alpha diversity, p > 0.05) and
the overall structure of the microbial
community (beta diversity, p > 0.05),
thereby preserving intestinal homeo-
stasis. At the taxonomic level, the ex-
tract showed modulation consistent with
a beneficial profile: an increase in genera
such as Brotaphodocola and
Holdemanella was observed, along with
a reduction in opportunistic taxa
(Bacteroides) and markers of dysbiosis
(Enterobacter). This modulation
pattern was not observed in the
placebo group.

concLusions The benefits of olive leaf
extract combine sustainability and
health. Long-term consumption acts as a
safe intestinal modulator, preserving
homeostasis and promoting beneficial
bacteria while reducing opportunistic
taxa, thereby improving the functional
balance of the gut microbiome.
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Dietary Bisphenol Exposure and Excess Body Weight in Spanish
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BACKGROUND Childhood obesity is a ma-
jor global public health concern driven by
complex environmental and lifestyle factors.
Beyond traditional determi-nants, food
contaminants exposure may influence
metabolic ~ processes  in  chil-dren.
Bisphenols, endocrine-disruptors  widely
used in food-contact materials, have been
proposed as potential con-tributors. This
study investigated their association with
excess body weight.

METHODS A case—control study was con-
ducted among children aged 3—-12 years
(n=303, cases=124 and controls=179) in
Granada, Spain. Sociodemographic char-
acteristics, lifestyle habits, and dietary
intake were obtained through question-
naires completed by parents or legal
guardians. Standardized protocols were
employed for anthropometric measure-
ments including weight, height, and body
fat percentage. Dietary intake was assessed
using a validated food fre-quency
questionnaire, and diet quality was
estimated using the KIDMED index.
Dietary exposure to bisphenols was cal-
culated by combining individual con-

sumption data with previously deter-mined
bisphenol  concentrations in  foods.
Logistic regression models evaluated
associations between esti-mated dietary
bisphenol exposure and overweight or
obesity.

RESULTS This study found that esti-
mated dietary bisphenols exposure was
slightly higher among children with nor-
mal weight compared with those with
overweight or obesity. Dairy products
were identified as major contributors to
total dietary bisphenol exposure. Children
with normal weight also showed higher
KIDMED scores, indicat-ing  better
adherence to the Mediterranean diet. Most
analyses  re-vealed no  significant
associations be-tween diet quality and
bisphenol expo-sure, except for bisphenol
S in the over-all population. Logistic
regression analy-ses, both crude and

adjusted for poten-tial confounding
factors, showed  no sta-tistically
significant associations be-tween

estimated dietary bisphenol expo-sure and
overweight or obesity in this pediatric
population.

Continues overleaf »
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CONCLUSIONS In this pediatric popula-
tion, estimated dietary exposure to
bisphenols was not significantly associ-
ated  with obesity.
Nevertheless, given the widespread

overweight or

presence of these compounds in foods,
further research is warranted to better
understand their potential health effects
and to support strategies aimed at reduc-
ing exposure during childhood.
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Association between a mediterranean diet-related
metabolomic signature and the risk of masld: findings from a
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BACKGROUND Metabolic dysfunction-as-
sociated steatotic liver disease (MASLD)
is a leading cause of hepatic morbidity.
Although Mediterranean diet (MED) ad-
herence has been associated with re-duced

MASLD risk, objective dietary as-
sessment remains challenging due to
measurement eITor. Identifying a

metabolomic signature of MED could help
to bridge the gap in our under-standing of
this association.

METHODS MAUCO is a population-based
prospective agricultural cohort. From
2,000 participants (47% women) selected
for metabolomic analysis 1,738 had
enough plasma sample for this study. We
evaluated the presence of MASLD at
baseline using abdominal ultrasound
based on the 2023 AASLD criteria. We
quantified a plasma metabolome profile
using the Nightingale platform of 250
metabolites based on NMR spectroscopy.
Anthropometry, lifestyle habits, dia-
betes, alcohol, and a MED score were

measured. Elastic net regressions were
performed to estimate a MED-related
metabolomic  signature. Multivariable
logistic regressions were validated to as-
sess the associations between MED, its
derived metabolomic signature and risk of
MASLD.

RESULTS A total of 767 cases of MASLD
(43.0%) were identified. We found that 20
metabolites correlated with a MED-re-lated
metabolomic signature (lipopro-teins, fatty
acids, glycoproteins). A higher MED score
(Q4 vs Q1) was associ-ated with a lower risk
of developing MASLD, specifically a 28%
reduction (aOR 0.72;

95% C1 0.55,0.93). A high score

on the MED-related metabolomic signa-
ture (Q4 vs Q1) was associated with a 40%
reduction (aOR 0.60; 95% CI 0.45,0.80) in
the risk of MASLD. Our me-diation analysis
showed that the metabolomic signature
explained 35.3% (95% CL:

9.6%, 78.4%) of the MED-

MASLD association.

Continues overleaf »
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CONCLUSIONS Adherence  to a that these metabolite profiles represent

Mediterranean diet and its specific
metabolomic signature were inversely
associated with MASLD risk in Chilean
population. Mediation analyses suggest

key biological intermediaries between
dietary patterns and liver health, high-
lighting their utility as biomarkers in
epidemiological research.
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BACKGROUND Obesogens are xenobi-
otics that increase fat accumulation, thus
promoting obesity, which is a ma-jor
risk factor for chronic disease de-
velopment. Bisphenols, parabens, tri-
closan, and PFAS have been widely
studied as obesogens, and diet is the main
exposure  route.  Therefore,  mass
spectrometry workflows are required to
ensure data quality for human
biomonitoring.

METHODS This work analyzed a mix-
ture of well-known obesogenic chemi-
cals encompassing different structures
and families (bisphenols, parabens,
triclosan, and PFAS) in non-invasive
human samples. Long-term exposure
matrices, like hair and nails, and urine,
as a short-term matrix, were an-alyzed
using UHPLC- MS. This work proposes
a comprehensive assessment of the
entire  workflow, considering the
different critical steps: decontamina-
tion, extraction, and clean-up. A re-
versed-phase separation of the tar-
geted chemicals was achieved in less
than 20 minutes, and they were char-
acterized by their [M-H]- precursor
and two product ions.

RESULTS A targeted workflow for the
analysis of 30 obesogens was success-
fully applied for human biomonitor-
ing. The current methodology was op-
timized for including PFAS determina-
tion. For sample preparation, different
protocols are proposed depending on the
matrix. For solid matrices, nails and
hair, <50 mg was needed; for urine, 4
mL were employed. Finally, these
matrices were analyzed using the
UHPLC-MS instrument. The whole
workflow was evaluated in terms of ex-
traction efficiency and matrix effect. The
obtained sensitivity was in the range of
parts per billion, always below 1
pg/mg. Additionally, the presence of
obesogens in real samples is shown.

concLusioNs This work presents a re-
liable and robust analytical methodol-
ogy for analyzing non-invasive sam-ples
by LC-MS to assess human expo-sure to
obesogens, including  bisphe-nols,
benzophenones, parabens, and PFAS. It
is being applied to a case—con-trol
Spanish cohort (>500 participants) to
assess the influence of obesogen ex-
posure in childhood obesity and
neurodevelopment.
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BACKGROUND Arterial hypertension in-
volves profound disturbances in lipid,
amino acid, and steroid metabolism
alongside oxidative stress and inflam-
mation. Virgin olive oil polyphenols show
cardiometabolic benefits, yet sys-tems-
level mechanisms remain  unclear.
Multiblock metabolomics can integrate
dietary exposures with molecular and
clinical phenotypes.

METHODS  Twenty-nine spontaneously
hypertensive rats were randomized to control
(water), control olive oil (COO, 156 mg/kg
phenolics), or polyphenols-rich olive oil
(EOO, 634-750 mg/kg phe-nolics), 1
mL/rat/day for 8 weeks. Untargeted LC
QTOF MS metabolomics

was performed in plasma and urine, and
feature selection using OPLS DA.
Multiblock integration (DIABLO) com-
bined plasma and urine metabolomics
with plasma lipids and uric acid, uri-nary
F2- isoprostanes and 8 OHAG, and
hypertension-related markers (systolic
blood pressure, endothelin 1, an-
giotensin II, VEGF).

RESULTS Urine OPLS DA models ro-
bustly discriminated COO and EOO from
untreated SHR (Q? 0.93-0.95, CV ANOVA
p < 1x10 -8 ), whereas plasma models did
not. Signatures were enriched in bile acids,
lysophosphatidylcholines/
lysophosphatidylethanolamines, amino
acid derivatives, phenolic glycosides, O
glucuronides, and phenylsulfates.

Continues overleaf »
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In the COO-EOO DIABLO model, LysoPC
18:1/17:1 and urinary hydroxytyrosol 3
sulfate were key discriminants, posi-tively
associated with VEGF and inversely related
to systolic blood pressure, LDL cholesterol,
chloride, and 8 OHdG.

CONCLUSIONS Multiblock metabolomics
revealed coordinated shifts in lipid and
phenolic conjugate metabolism that dis-
tinguish enriched from control olive oil
and relate to blood pressure, oxidative
stress, and endothelial biomarkers in
hypertensive rats. Systems level omics
integration thus uncovers mechanistic
cardiometabolic  effects of  olive
polyphenols.
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BACKGROUND The Planetary Health Diet
(PHD) has been associated with healthy
aging, but its underlying in-flammatory
serum proteomic profile remains unclear.
This study aimed to identify the
inflammatory proteomic signature (PS) of
PHD, to assess its as-sociation with frailty
incidence, and elucidate its mediating role
in the association between PHD and
incident frailty.

METHODS We included 1187 older adults
from the Seniors-ENRICA 2 co-hort free of
frailty at baseline identi-fied by Fried
criteria. Multivariable linear regression
models were used to assess the association
between indi-vidual proteins and the PHD,
applying false discovery rate (FDR)
correction. Least Absolute Shrinkage and
Selection Operator (LASSO) regression
was used to derive a PHD-related PS score
(PSS). Multivariable logistic re-gression
models estimated odds ratios (ORs) of
frailty and their 95% confi-dence interval

(95% CD).
Discrimination of the PSS was evaluated
using receiver operating characteristic
curves.

RESULTS During a median 5.4-y follow-
up, 44 (3.71%) frailty cases were identi-
fied. LASSO regression identified eight
proteins (PSS-FLT3L, CASPS, FGF19,
CD6, CXCLS5, AXIN1, CD8A, and
MMP10) related to PHD. The OR (95%
CI) for incident frailty was 0.60 (0.39—
0.90) per unit increase in PSS. MMP10
was the only protein significantly asso-
ciated with PHD (P-value<FDR) and with
frailty. The PSS showed similar
discrimination to the PHD for frailty (area
under the curve: 0.79; 95% CI: 0.72-0.86).
Mediation analyses showed that the PSS
exhibited a marginal me-diation effect (%
of mediation: 12.2; 95% CI: -2.9-72.6),
whereas MMP10

showed a significant mediating effect of
6.5%.

CONCLUSIONS In this cohort of older
Spanish adults, the PSS captured the
inflammatory signature of the PHD and
was associated with lower frailty
incidence. The PSS and PHD showed
similar discrimination for incident frailty,
and the mediation effect may be partly
driven by MMP10.
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BACKGROUND There is a growing focus on
weight loss strategies that associate energy-
restriction with diet quality. This study
explores the changes on serum metabolome,
inflammatory and car-diometabolic markers
occurring over time during adherence to an
energy-re-stricted diet rich in Brazilian
minimally processed foods in adults with
excess body weight.

METHODS This is a secondary ex-
ploratory pre-post intervention analysis
from a previously conducted clinical trial,
involving 59 adults over a 10-week period.
Biological samples were col-lected at
baseline and after 10 weeks to assess
metabolic adaptations over the time. Diets
were prescribed with a re-duction of 500
kcal/ day, emphasizing minimally
processed foods, reduced ul-tra-processed
products (NOVA classifica-tion), and
alignment with the Brazilian Dietary
Guidelines. Untargeted metabolomics
were performed by LC/MS. Flow
cytometry were used for plasma
cytokines, while car-diometabolic
markers were analysed by

Mindray/BS-200®. Changes were assessed
using the Wilcoxon signed-rank test and

adjusted by Analysis of covariance (o
=0.05).

RESULTS Individuals experienced signif-
icant within-participant changes in lipid
profile and inflammation markers, in-
cluding decreases in total cholesterol
(p=0.023), LDL-c (p=0.012), IL-8 (p<0.001)
and IL-1B (p<0.001), while IL-6 increased
(p= 0.001). Changes in serum
metabolomics profiles were also ob-
served, identifying 12 putative metabo-
lites related to improved metabolic health.
Among them, decreases in L-va-line, Gly-
Ser-Tyr, Cys-Val, N-acetylhis-tamine, 3-
methylsuberic acid, hexanoyl-glycine and
N-heptanoylglycine, along with increases
in L-Octanoylcarnitine, 3-0xo-N-[(3S)-2-
oxopyrrolidin-3-yl] dode-canamide, and 2-
O-Methylascorbic acid. These changes
point to a lower gluco-neogenesis demand
and potentially  greater fatty acid
oxidation. A reduction in the food
flavouring  additive  2-acetylthiazole,
commonly found in pro-cessed foods, was
also observed.

Continues overleaf »
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CONCLUSIONS This exploratory sec-
ondary analysis suggests that adherence to
an energy-restricted, high-quality diet with
low ultra-processed foods intake was
associated with changes in serum

metabolomics and cardiometabolic
markers in adults with excess body weight.

Findings indicate potential shifts in
gluconeogenesis demand and lipid
metabolism, alongside compounds

associated with food processing.
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BACKGROUND UDP-glucuronosyltrans-
ferase 1A1 (UGT1A1) enzyme catalyses
bilirubin glucuronidation and phase II
metabolism of dietary (poly)phenols.
Common  variants  associated  with
Gilbert’s  syndrome  (rs887829 and
1s6742078) reduce enzymatic activity, el-
evating circulating bilirubin levels.
Given the role of glucuronidation in
(poly)phenol biotransformation and en-
terohepatic ~ cycling, inter-individual
variability in UGT1A1 may substantially
influence (poly)phenol metabolism.

METHODS To investigate UGT1Al variant
effects, we recruited 300 healthy volun-
teers (18-74 years) from the PREDICT-
CARE project, who provided informa-tion
on diet, lifestyle, body composition, and
health status, as well as biological samples.
Participants underwent an Oral (Poly)phenol
Challenge Test (OPCT) in-volving acute
supplementation  of multi-ple dietary
(poly)phenols, followed by 24h wurine
collection. Over 240 urinary metabolites
were identified and quanti-fied (UPLC-ESI-
QqQ-MS/MS) and ana-

lysed using clustering approaches to de-
fine metabolic phenotypes (metabo-
types). DNA isolated from leukocytes en-
abled genotyping (Illumina GSA) to iden-
tify over 600,000 genetic variants,
including Gilbert’s syndrome vari-ants
rs887829 and rs6742078 in the UGT1A1
gene.

RESULTS Metabotyping yielded two
clusters characterised by quali-quantita-
tive differences in the metabolic pro-
files, identified as high- and low-produc-
ers of phenolic metabolites. UGTI1Al
variants showed significant associations
with metabotypes, with higher preva-
lence in  low-phenolic  producers:
rs887829-T (p=0.0022; OR=0.58) and
rs6742078-T (p=0.0029; OR=0.59).
Regarding urinary metabolite levels,
these variants were significantly associ-
ated with a subset of 13 glucuronidated
metabolites (p<0.01). In accordance with
UGT1A1l enzyme function, the direction
of association for both variants showed
diminished baseline concentrations in
low producers.

Continues overleaf »
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These findings supported the role of
UGT1A1’s variant in (poly)phenol bio-
transformation variability.

CONCLUSIONS UGTI1A1 variants showed
effects on the metabolism of 13 phenolic
metabolites associated with reduced glu-

curonidation. Overall, these findings
highlighted the impact of UGT1A1 vari-
ants on dietary (poly)phenol metabo-
lism, with potential implications as
biomarkers in precision nutrition ap-
proaches targeting Gilbert’s syndrome.
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BACKGROUND Phylloquinone, found in
green leafy vegetables and vegetable oils,
may influence brain health through its roles
in lipid metabolism, vitamin K-dependent
proteins and inflammation. However, its
impact on cognition and dementia remains
unknown. This study examines the
associations between di-etary
phylloquinone intake, dementia risk and
cognitive performance in two independent
populations.

METHODS This is a prospective study of
187,598 dementia-free participants from
the UK Biobank (UKB), and 200 partici-
pants with subjective cognitive decline and
mild cognitive impairment from the
All4Dem cohort. Phylloquinone intake
was assessed using 24-hour dietary re-calls
(UKB) and a 137-item food fre-quency
questionnaire (All4Dem). The primary
outcome was incident dementia in UKB
and secondary outcome was cog-nitive
function evaluated in both co-

horts. Metabolomics data from UKB
(NMR) were analyzed in mediation
analyses. Cox proportional hazard models
and linear mixed-effects models were
employed.

RESULTS In the UKB (median follow-up
13.3 years; median age 57; 2,386 demen-
tia cases), higher phylloquinone intake was
associated with a lower risk of de-mentia.
This association differed by sex (P for
interaction=0.001). It was signifi-cant in
females (HR 0.78 [0.67, 0.90]), but not in
males, whose estimates were close to the
null. These findings remained consistent
across sensitivity analyses. A small
proportion of the association (4.34%) was
mediated by omega 3 fatty acids, linoleic
acid, histidine, valine, acetone, and
acetoacetate. ~ Higher  phyl-loquinone
intake was also linked to bet-ter cognitive
performance, specifically  processing
speed, executive function, memory and
subjective perception, in both the UKB
and All4Dem cohorts.

Continues overleaf »
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CONcLUSIONS Higher phylloquinone in-
take was associated with lower dementia
risk and better cognitive performance in
females. These results suggest vitamin K1
may help to protect against age-re-

lated cognitive decline. Replication of
partial findings in an external cohort
supports the importance of con-sidering
sex-specific ~ factors  in cognitive
performance and dementia prevention
strategies.
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The Gut Microbiota as a Mediator in the Relationship Between

Dietary Patterns and Depression
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BACKGROUND The interplay between
diet, gut microbiota, and depressive
symptoms is increasingly recognized, but
underlying mechanisms remain unclear.
We investigated whether ad-herence to
several dietary patterns re-lates to gut
microbial signatures and whether these
profiles are associated with depressive
symptoms in an el-derly Mediterranean
cohort.

METHODS In 644 participants, 16S ribo-
somal RNA gene sequencing and di-
etary intake from a food-frequency
questionnaire were obtained at base-line
and l-year follow-up. Adherence scores
were computed for the Mediterranean diet
adherence score (MEDAS), energy-
reduced MEDAS (er-MEDAS), Dietary
Approaches to Stop Hypertension
(DASH), Healthy Plant-Based Diet Index
(HPDI), Unhealthy Plant-Based Diet
Index (UPDI), and Western Diet Score
(WESTDIET).

RESULTS Healthy patterns (erMEDAS,
MEDAS, DASH, HPDI) were associated
with 22, 28, 24, and 16 genera, of which
82%, 75%, 79%, and 88% showed a pro-
tective profile (more abundant with lower,
or less abundant with higher, depressive
symptoms). UPDI and WESTDIET were
associated with 20 and 27 genera, but
only 25% and 26% were protective.
Mediation analyses indicated that gut
microbiota medi-ated the associations of
MEDAS (ACME

= —0.066, p = 0.006) and erMEDAS
(ACME =-0.029, p = 0.011) with depres-
sive symptoms.

coNncLusioNs This study links dietary
patterns to depressive symptoms in
community-dwelling older adults, sug-
gesting gut microbiota as a mediating
factor. The results support dietary in-
terventions targeting microbiota as
complementary strategies for depres-
sion prevention and management.
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Impact of Dietary Bisphenols and Parabens from Olives on BMI
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BACKGROUND Bisphenols and parabens
are endocrine disruptors chemicals
(EDCs) considered obesogenic com-
pounds, as they can affect the weight and
body composition of exposed indi-viduals.
This study analyzes exposure to these
compounds through olives consumption
and its potential relationship with the
BMI of a child population.

METHODS The study was conducted on
a population of 322 children, aged 3 to
12 years, residing in the province of
Granada, Spain. The children’s weight
and height were recorded to calculate
their Body Mass Index (BMI), and a
food frequency questionnaire was ad-
ministered to determine their con-
sumption of various foods, including
olives. Exposure to bisphenols and
parabens was estimated based on the
reported intake of the olives. The nor-
mality of the variables was assessed, and
when this was not the case, Spearman’s
rank  correlation coeffi-cient was
calculated to analyze the re-lationship
between exposure to bisphenols or
parabens and BMI.

RESULTS Dietary exposure was esti-
mated using the total concentrations of
bisphenols and parabens in olives (30.2
and 164.3 ng/g). None of the vari-ables
used in the comparison followed a normal
distribution. Therefore, to determine the
possible relationship between exposure to

EDCs and children’s BMI, Spearman’s
rank  corre-lation  coefficient  was
calculated. A very weak negative

relationship was observed between
exposure to bisphe-nols or parabens due
to olives con-sumption and BMI (rho =

-0.106 for both comparisons). These
results  sug-gest that there is no
statistically ~ signif-icant  association

between exposure to these EDCs derived
from olives con-sumption and the
anthropometric measurements of our
population.

coNcLUsloNs In the studied popula-
tion, no significant association was
found between exposure to bisphenols
or parabens from olives consumption
and BMI. A larger sample size is re-
quired to confirm or rule out these
findings, as well as analysis of other
foods where a relationship may exist.
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Metabolomic and proteomic signatures of gestational diabetes
predicting long-term risk of type 2 diabetes in the UK Biobank
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BACKGROUND Gestational diabetes mel-
litus (GDM) confers a markedly elevated
lifetime risk of type 2 diabetes mellitus
(T2DM). However, reliable tools to iden-tify
which women with a history of GDM will
progress to overt T2DM remain lim-ited.
Molecular  phenotyping may enable
improved long-term risk stratification
beyond conventional clinical predictors.

METHODS We leveraged large-scale
metabolomic (n=197,263; 685 women with
previous GDM) and proteomic (n = 17,895;
62 women with previous GDM) datasets
from the UK Biobank. Penalized generalized
linear models with elastic net regularization
were applied to derive omic signatures
associated with prior GDM status. These
omic signatures were subsequently evaluated
in prospective analyses to examine their
association with incident T2DM using Cox
propor-tional hazards models, reporting

hazard ratios (HRs) and 95% confidence
intervals (CIs) per standard deviation in-
crease in signature score.

RESULTS Women with prior GDM exhib-
ited a distinct metabolic profile charac-
terized by enrichment of branched-chain
amino acids, alanine, lactate-re-lated
metabolites, and glucose-derived
intermediates, alongside reduced levels of
glycine, glutamine, citrate, ketone bodies,
creatinine, and docosahexaenoic acid.
Proteomic patterns indicated
downregulation of pathways related to
lipid handling and immune-integrin sig-
naling, coupled with upregulation of
proteins implicated in phosphoinositide
and inositol phosphate signaling cas-
cades. Higher omic signature scores were
independently  associated  with  an
increased risk of future T2DM
(metabolomic signature HR per SD 1.82,
95% CI 1.73-1.91; proteomic signature
HR per SD 1.27,95% CI 1.10-1.47).

Continues overleaf »
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CONCLUSIONS We define persistent omic
imprints of prior GDM detectable years
after pregnancy that strongly predict
subsequent T2DM development. These

molecular signatures may provide a
framework for precision prevention
strategies and enable earlier identifica-
tion of women at highest metabolic risk.
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and adolescents from blood DNA methylation to adipose tissue
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BACKGROUND Childhood obesity is a ma-
jor public health concern, with insulin
resistance (IR) emerging early as a key
driver of later cardiometabolic disease.
Puberty represents a critical develop-
mental window, yet the molecular
mechanisms underlying the onset and
persistence of IR remain incompletely
understood.

METHODS Blood DNA methylation was
measured using the EPIC array in a lon-
gitudinal discovery population (N = 90) and
an independent cross-sectional vali-dation
population (N =237). Epigenome-

wide analyses identified CpG sites asso-
ciated with IR status, followed by cross-
sectional associations with car-
diometabolic traits. Functional rele-vance
was  assessed  through  expression
quantitative trait methylation (eQTM)
analyses using blood RNA-seq data from
a subset of the discovery cohort.
Circulating protein levels of the primary
target were quantified in both popula-
tions, and gene expression was addi-
tionally measured by qPCR in visceral
adipose tissue (VAT) from an third
independent paediatric cohort (N = 13).

Continues overleaf »
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RESULTS DNA methylation patterns as-
sociated with IR changed dynamically
across the pubertal transition. Among IR-
related loci, methylation at a CpG site
annotated to VASN (cg00041083) showed
consistent positive associations with pu-
bertal BMI and blood pressure z-scores in
both populations. At puberty, in-creased
methylation at this locus was as-sociated
with reduced VASN gene ex-pression in
eQTM analyses. Circulating VASN
protein concentrations were in-versely
associated with IR and fat mass

index, with stronger associations ob-
served in males. Consistently, VASN ex-
pression in VAT was significantly lower in
children with obesity than in normal-
weight peers, supporting
dysregulation across molecular layers and
tissues.

coherent

CONCLUSIONS These findings identify
VASN as a cross-omic and blood-accessi-
ble biomarker of metabolic health in
children, linking systemic molecular
changes to adipose tissue dysfunction
beyond excess weight alone.
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Plasma Proteomic Signatures of Different Dietary Patterns and
Changes in Cognitive Performance in Older Adults with
Metabolic Syndrome Margara-Escudero HJ, Paz-Graniel I, Babio
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BACKGROUND Healthy dietary patterns
have been associated with better cogni-tive
outcomes, whereas unhealthy pat-terns may
increase the risk of cognitive decline (CD).
However, underlying bio-logical
mechanisms remain unclear. Plasma
biomarkers show promise for early detection
and as potential inter-vention markers for
CD, although prospective evidence remains
limited. We aimed to evaluate the
association be-tween dietary patterns and
cognitive performance over 6-years; identify
plasma proteomic signatures associ-ated
with these dietary patterns; and examine its
association with long-term  cognitive
performance.

METHODS This longitudinal study in-
cluded 458 participants from the
PREDIMED-Plus trial (mean age 65 years;
44% women) with overweight/obesity and
metabolic  syndrome. Cognitive  per-
formance was assessed at baseline and
after 2, 4, and 6-year using eight vali-

dated neuropsychological tests, from
which five cognitive domains were de-
rived. Baseline dietary patterns included
the energy-reduced Mediterranean diet
(erMedDiet), Dietary Approaches to Stop
Hypertension diet (DASH),
Mediterranean-DASH Intervention for
Neurodegenerative Delay diet (MIND),
and Dietary Inflammatory Index (DII).
Plasma levels of 92 neurology-related
proteins were measured at baseline us-
ing OLINK. Linear mixed-effects models
were used for main analyses.

RESULTS Over 6 years, higher adherence to
the erMedDiet was associated with better
language, global cognition, and executive
function domains. Higher ad-herence to
the DASH diet was associated with better
general cognitive function. The MIND and
DII showed no significant associations.
Proteomic analyses identi-fied 15 proteins
associated with the er-MedDiet and 15
with the DASH diet, with seven
overlapping proteins.

Continues overleaf »
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Diet-related proteomic composite scores
were significantly associated with better
global and executive cognitive func-tion,

language (erMedDiet signature), and
general cognitive function (DASH
signature).

CONCLUSIONS Healthy dietary patterns
may influence cognitive trajectories
through specific plasma proteomic pro-
files. These findings suggest that diet-re-
lated proteomic signatures could help
elucidate biological pathways linking diet
and cognition and may serve as po-tential
biomarkers for early CD.
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Ultra-processed food consumption and changes in pro-
inflammatory cytokines in breast cancer survivors: the
LifeBreast trial
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BACKGROUND High ultra-processed food
(UPF) consumption has been associated
with chronic low-grade inflammation and
this condition is also potentially re-lated to
the progression and prognosis of breast
cancer. We aimed to evaluate the association
between UPF consumption and changes in
serum levels of pro-in-flammatory cytokines
(IL-6, IL-8, and TNF-a) over one year.

METHODS We conducted an analysis
within a sub-cohort (n=176) of the
LifeBreast project, a multicenter ran-
domized trial investigating whether a
Mediterranean Diet (MedDiet) versus a
low-fat diet (control) affects the progno-sis
among breast cancer patients. Dietary
intake was assessed through a 149-item
food frequency questionnaire, with UPF
identification based on the NOVA
classification. Participants were
categorized into tertiles of UPF intake.
Cytokine concentrations (IL-6, IL-8, and
TNF-a) were measured using the Olink®

Target 48 kit. The primary outcome was
the change in cytokine levels from baseline
to the one-year follow-up, estimated using
multivariable linear regression models.

RESULTS Our findings revealed a signifi-
cant linear association between higher UPF
intake and increased TNF-a levels
(ptrend=0.032). Although interaction tests
were not statistically significant, stratified

analyses were conducted. Upon
stratification, this association was notably
stronger  within the control  group

(ptrend=0.001). Although not sta-tistically
significant, regression coeffi-cients for both
IL-6 (bT3=0.11; 95% CI:

-1.49 to 1.71 ) and IL-18 (bT3 =13.32; 95%
CI: -43.47 to 70.10) suggested higher lev-
els in the highest UPF tertiles. Notably, these
associations were more pro-nounced
among participants allocated to the low-fat
diet compared to the MedDiet, with IL-6
showing bT3 = 0.85 vs. —0.57, and IL-18
showing bT3=47.60 vs. —23.81, respectively.

Continues overleaf »
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CONcLUsIONS Higher UPF intake was as-
sociated with a linear increase in TNF-a
levels, particularly among participants not
following the MedDiet. Non-signifi-cant
upward trends for IL-6 and IL-18

were most pronounced in the low-fat
group, suggesting that adherence to the
MedDiet may mitigate UPF-induced pro-
inflammatory effects in breast cancer
Survivors.
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Multiomics Integration Analyses reveal microbiome-
metabolome interactions modulated by obesity status
improvement using a novel obesity index (OBIndex)
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BACKGROUND Multi-omics approaches
provide a powerful framework to
achieve a systems-level understanding
of the complex interactions between
obesity, circulating metabolites, and
gut microbiota. The aim of our study
was to investigate the microbiome-
metabolome interactions associated
with obesity improvement.

METHODS A total of 248 Spanish volun-
teers aged 18-70 years were classified
according to their degree of obesity
(OBHigh or OBLow) or normal weight
(Norm) using the newly designed
OBlIndex, which is based on body mass
index (BMI), waist circumference (cm),
and body fat mass (%). Metabolomic
differences among groups were ana-
lyzed, both at baseline and after inter-
vention.  Microbiome (16S) and
metabolome interactions were studied
through Elastic Net analysis.

RESULTS Gondoic acid and biocytin
were found as baseline biomarkers for
obesity improvement. Out of the base-
line discriminant metabolic profile be-

tween the OBHigh, OBLow, and Norm
groups, five of them (four antiobeso-
genic; pelargonic acid, L-histidine, NAA-
8DMA, an acetate derivative, and one
obesogenic; methyl jasmonate) also
discriminated between individu-als with
high and low degrees of obe-sity at the
end of the study. Pelargonic acid showed
negative strong associa-tion with pro-
obesity related genera Agathobacter and
Fimivivens, the ac-etate derivative was
positively associ-ated with anti-obesity
related genera Alistipes and
Bifidobacterium, and L-Histidine was
also positively associ-ated with Alistipes
genus.

concLusloNs The integration  of
metabolomic and microbiome data, to-
gether with the use of a composite obe-
sity index, enabled a more comprehen-
sive and biologically meaningful char-
acterization of obesity improvement
revealing coordinated metabolic shifts,
microbiota-linked  metab-olites, and
normalization toward healthy profiles.
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BACKGROUND Pro-vegetarian dietary
patterns are associated with metabolic
profiles, but their consistency across
disease states remains unclear. We inves-
tigated metabolomic signatures of over-
all, healthy, and unhealthy pro-vegetar-
ian diets in patients with and without
cardiovascular disease.

METHODS Participants were recruited from
the OMIC-CARD study, including
coronary heart disease (CHD) cases from
hospitals and controls from primary care
centers in Granada, Cantabria, Mallorca,
Madrid, Alava and Navarra. Among the
1123 participants, 1107 had complete food
frequency questionnaires (FFQ). Overall
(PVG), healthy (hPVG) and unhealthy
(uPVG) pro-vegetarian indices were
derived from the FFQ. Plasma me-
tabolites were measured using the Global
discovery panel by Metabolon, Inc.
Metabolomic signatures were identi-

fied using 890 metabolites Elastic Net
models stratified by cases (n=531) and
controls (n=576) for each dietary pat-
tern. Metabolomic scores were calcu-
lated using the selected metabolites and
their coefficients in each scenario.

RESULTS Metabolomic signatures for PVG,
hPVG and uPVG comprised 20, 65 and 46
metabolites in cases, and 47, 74 and 38 in
controls. In controls, correla-tions between
metabolomic score and dietary patterns were
moderate for PVG r=0.48 (95% confidence
interval (CI): 0.42-0.54), hPVG r=0.62
(95%CI: 0.56—

0.66), and uPVG r=0.44 (95%CI: 0.37-0.50)
(all p<0.001). These associations were at-
tenuated in cases after calculating the score
using the selected metabolites and their
coefficients from controls PVG 1r=0.25
(95%CI: 0.17-0.32), hPVG r=0.39 (95%CTI:
0.31-0.46), uPVG 1=0.24 (95%CIL: 0.15—
0.31); (all p<0.001).

Continues overleaf »
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The healthy pattern was associated with
comparatively higher correlations in both
cases and controls.

CONCLUSIONS Metabolomic scores of the
PVG diets differ between cases and
controls. The hPVG shows the most ro-

bust metabolic response, suggesting that
higher dietary quality may modulate
metabolic response independently of
CHD prevalence.
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BACKGROUND Although evidence links
improved oxidative balance with better
cardiometabolic health, metabolite pro-
files indicative of oxidative status re-
main unclear. This study aimed to iden-tify
a metabolite signature of an oxida-tive
balance score (OBS) and to evaluate its
association with incident cardiovascular
disease (CVD) and type 2 diabetes (T2D).

METHODS The discovery cohort in-cluded
1,732 high cardiovascular risk participants
from the PREDIMED study with baseline
metabolomics and OBS data. Plasma
metabolites were measured using LC-MS.
OBS was calculated at base-line and 1-year
follow-up from 12 dietary and lifestyle
pro- and antioxidant factors, with higher
scores indicating better oxidative balance.

Continues overleaf »
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An elastic net regression identified me-
tabolites predictive of OBS from 388 can-
didates. Associations between the OBS
metabolite signature and incident CVD
and T2D were evaluated using
multivariable Cox models, adjusting for
relevant covariates.

RESULTS A set of 21 metabolites, includ-ing
amino acids, vitamins, nucleotides, lipids,
and xenobiotics, consistently de-fined the
OBS metabolomic signature. In the baseline
sample, this signature was inversely
associated with incident CVD (HR per SD
0.70; 95% CI 0.61-0.81), but

not in the 1 year sample (HR 0.94; 95% CI

0.81-1.09). Conversely, both baseline and
1-year OBS signatures were associated
to lower T2D risk (baseline: HR 0.70; 95%
CI1 0.60-0.80; 1-year: HR 0.84; 95% CI
0.72-0.97).

CONCLUSIONS A plasma metabolite sig-
nature reflecting oxidative balance was
identified and inversely associated with
cardiovascular disease and type 2 dia-betes
risk. The metabolites reflected bio-
logically meaningful antioxidant and pro-
oxidant exposures, and sug-gesting
potential for early predic-tion and targeted
prevention of cardiometabolic diseases.
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BACKGROUND Gut dysbiosis is linked to
immune-mediated ~ diseases,  including
Systemic Lupus Erythematosus (SLE).
Emerging evidence suggests that extra
virgin olive oil (EVOO) promotes an anti-
inflammatory microbial balance. This study
evaluates the impact of EVOO sup-
plementation on gut microbiota compo-
sition in SLE patients to address the
pathological dysbiosis associated with this
condition.

METHODS This randomized controlled trial
(RCT) enrolled 23 women with sta-ble
SLE and moderate-to-high Mediterranean
Diet (MD) adherence (PREDIMED score:
7-14). The interven-tion group (IG; n=9)
consumed 40 mL of unrefined EVOO daily
for 24 weeks, while the control group (CG;
n=14) main-tained baseline habits. Fecal
16S rRNA

gene sequencing with Next-Generation
Sequencing (NGS) technology was con-
ducted pre- and post-intervention.
Microbiota taxa were characterized via
univariate and multivariate analyses
(SIMCA v.17.0.2). Furthermore, DIABLO
(Data Integration Analysis for Biomarker
discovery using Latent Components) was
utilized for multi-omics integration to
delineate specific molecular signatures.

RESULTS At baseline, no significant dif-
ferences in demographic, clinical, or mi-
crobial profiles were observed, confirm-
ing inter-group comparability. Post-in-
tervention, the IG exhibited significant
taxonomic shifts relative to the CG
(p<0.05). Taxonomic profiling revealed
relative increases in Bacillota and
Bacteroidota at the phylum level.

Continues overleaf »
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Differential abundance analyses identi-
fied significant increases in anti-inflam-
matory taxa, including Muribaculaceae
and Akkermansia, while Dorea,
Coprobacter, and Acetanaerobacterium
decreased. At the species level,
Akkermansia muciniphila  abundance
rose, whereas Bacteroides cellulosilyti-
cus, Alistipes obesi, Parabacteroides
merdae, and Dorea formicigenerans sig-
nificantly declined.

CONCLUSIONS These preliminary find-
ings suggest EVOO supplementation at-
tenuates pro-inflammatory taxa while
enriching bacteria associated with im-
munomodulation, gut barrier integrity,
and short-chain fatty acid (SCFA) pro-
duction. Consequently, EVOO represents
a viable complementary strategy for the
clinical management of SLE by targeting
these specific dysbiotic factors.
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Nutrigenomic Effects of High-Polyphenol (HPPE) EVOO on
MASLD: Clinical and PBMC Gene Expression Insights
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BACKGROUND Metabolic Dysfunction-
Associated  Steatotic Liver Disease
(MASLD) is a critical hepatic manifes-
tation of Metabolic Syndrome (MetS).
While the Mediterranean Diet (MD) is the
therapeutic cornerstone, the spe-cific
nutrigenomic impact of Extra-Virgin
Olive Oil (EVOO)remains to be fully
elucidated. We evaluated the effi-cacy of
HPPE EVOO on cardiovascular risk
factors, liver function, and the expression
of genes related to ER stress and lipid
metabolism in MASLD patients.

METHODS Sixty MetS/MASLD patients
were randomized in a double-blind
prospective study to receive either
40ml/day of HPPE (selected from the best
Sicilian cultivars, i.e. Cerasuola) or
Standard EVOO (SE) within an MD for 6
months. We assessed anthropo-metric
measures, liver ultrasound, flow-mediated
dilatation (FMD), and PBMC gene
expression via RT-PCR.  Genetic
polymorphisms (PNPLA3, TM6SF2,
PCSK9 GCKR) were

also screened.

RESULTS Both groups showed signifi-
cant improvements in waist circumfer-
ence, HbA1C, and subcutaneous and

visceral ~ fat  thickness  (p<0.05).
However, significant reductions in
Insulinemia, HOMA-IR, and AST,

alongside improved FMD, were ob-
served exclusively in the HPPE group
(p<0.03). Nutrigenomic analysis re-
vealed a significant downregulation of
genes involved in ER stress (TRB3) and
lipid metabolism (FASN, SREBPI,
PPARa, PPARy, CPTla) only in the
HPPE group. Conversely, the SE group
showed increased expression of TRB3
and FASN. Ultrasound studies showed a
downward trend in steatosis severity for
both groups, even if they didn’t reach the
statistical dignificance. Polymorphism
frequencies were consistent with the
general pop-ulation, ensuring no genetic
bias between groups.

concLusioNs MD enriched with HPPE
EVOO effectively mitigates metabolic
risk and restores endothelial function.
The concurrent downregulation of key
lipogenic and stress genes provides a
molecular rationale for these benefits,
suggesting that EVOO polyphenols ac-
tively target hepatic steatogenesis
pathways at a transcriptional level.
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tected peaks. Quality control procedures
were applied throughout data acquisi-
tion, and signal intensities were normal-
ized across samples. Data were subse-
quently log-transformed and Pareto
scaled. Between-group differences were
assessed using empirical Bayes-moder-
ated linear models (limma). Statistical
significance was assessed using false
discovery rate (FDR) correction.

BACKGROUND The characterization of
plant-based diets (PBDs) has become in-
creasingly relevant for both human
health and environmental sustainabil-ity.
Metabolomic approaches reflect re-cent
dietary intake and provide a novel strategy
for dietary characterization. We aimed to
explore differences in stool metabolome
between omnivorous and PBDs, as well as
across distinct PBD patterns.

RESULTS In GC-HRMS, 11 metabolites
differed between PBD and omnivores
(p<0.05), with N-acetylaspartic acid be-ing
higher in PBD followers, and cys-teine
higher in their counterparts. In LC-HRMS,
22 metabolites differed, such as trans-
traumatic and tuberonic acids, both
being higher in PBDs and consis-tent
with vegetable intake. Trimethylamine
(TMA), linked to choline/carnitine-rich
foods, i.e., animal-based was increased
among omnivores. In LC-MS-lipidomic,
232 metabolites showed differences.

METHODS We performed a cross-sec-
tional study (n=165 participants from the
OMIVECA study, median age: 26 years,
80% women) based on a non-targeted,
multiplatform  metabolomic  approach.
Participants were classified according to
self-reported dietary pattern and dietary
questionnaire data. Fecal samples were
analyzed using GC-HRMS for primary
metabolites, LC-HRMS for secondary
metabolites, and  LC-MS-lipidomics.
Metabolites were annotated from de-

Continues overleaf »
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Compared to omnivores, PBD followers
exhibited higher levels of highly unsatu-
rated fatty acids (e.g., TG 21:0;15:3/17:4),
and other lipids associated with micro-
biome-related metabolism. By PBD pat-
tern (vegan vs vegetarian), ethanol-phos-
phate stood out as another differentially
abundant metabolite.

CONCLUSIONS This study reveals PBD-re-
lated  differences in  the  stool
metabolome, with PBD diets showing
higher levels of lipid species, potentially
linked to microbial metabolism and di-
etary lipid composition, whereas omni-
vores show higher levels of amino acid-
related metabolites and TMA, possibly
reflecting higher protein intake and ani-
mal-derived nutrients.
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BACKGROUND Proteomics have consis-
tently shown associations of GDF-15 (a
stress-responsive cytokine) with higher
mortality and cardiovascular risk, and there
is good correlation between plasma GDF-15
and DNA methylation (DNAm). Although
GDEF-15 is a rising star in outcome
biomarkers, there are very few studies
investigating lifestyle and intermediate
phenotypes associated with GDF-15.

METHODS We have analyzed associa-tions
between the DNAm-predicted GDF-

15 (DNAm-GDF-15) levels in blood and
lifestyle variables, cardiovascular risk
factors, and aging biomarkers in 909
Mediterranean subjects from 3 cohorts:
OBENUTIC (a population-based cohort
aged 18-80 y); PREDIMED-Valencia (high-
cardiovascular  risk: 55-80y);  and
PREDIMED-Plus-Valencia  (high-cardio-
vascular risk: 55-75y). DNA was obtained

from blood, and epigenome-wide DNA
methylation was determined with the
EPICv1 array in all of them. DNAm-GDF-
15, epigenetic clocks (Horvath, GrimAge,
PhenoAge, DNAm-telomere-length), and
other methylation scores (DNAm-smok-
ing, DNAm-alcohol, DNAm-cardiovascu-
lar-risk-Westerman, DNAm-physical-
function: VO2max, FEV1) were com-
puted. Clinical, biochemical, and lifestyle
variables were obtained by validated
procedures.  Multivariable  statistical
models were fitted in each cohort.

RESULTS DNAm-GDF15 levels were
strongly increased with higher chrono-
logical age in all the cohorts (p<0.001).
GDF-15, one of the components of
GrimAge, had associations with this clock
and with the other components (DNAm-
based proteins) differing de-pending on
the population.

Continues overleaf »
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In the general population GDF-15 had
strong positive correlations (ranging from

1:0.8-0.4;p<0.001) with
beta-2-microglobulin
cystatin C, plasminogen activation-in-
hibitor-1, tissue inhibitor metallopro-
teinase; and no significant with leptin
(p>0.05). Strong associations (p<0.001)
were observed with other clocks (r>0.6 and
inverse for DNAmTL). In multivari-able
modelling, GDF-15 associated  with
BMI, blood pressure, lipids,

adrenomedullin,

FEV1, smoking, fruits, and other dictary
components, depending on the population.

CONCLUSIONS There is a strong direct
association between DNAm-GDF-15 lev-els
and chronological age. It is also linked to
biological age, measured by various
epigenetic clocks. However, its association
with cardiovascular risk fac-tors and
lifestyle variables is more het-erogeneous
and dependent on age and other population
characteristics, sug-gesting a role of
personalization.
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BACKGROUND Mortality-associated
plasma metabolomic signatures have
emerged as a crucial area of research

METHODS In the PREDIMED trial, we es-
timated a score of l-year changes in a
plasma signature according to previous

within precision medicine and aging.
While some studies have assessed the re-
lationship between plasma metabolite
levels and all-cause mortality, none have
evaluated whether changes in a mortal-
ity-related metabolite score, or its modi-
fication through a dietary intervention,
are associated with mortality risk.

literature including eight high-risk me-
tabolites: malate, CAR 4:0, Cer 18:1/16:0,
SM 16:0, dimethylglycine, cotinine, beta-
hydroxybutyrate and 1-methyladeno-sine
and eight low-risk metabolites (negatively
scored): histidine,

Continues overleaf »
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tryptophan, SM 22:0, SM 24:0, leucine,
asparagine, uridine and homoarginine. We
evaluated whether the dietary inter-
ventions of PREDIMED, namely,
Mediterranean diet (MedDiet) plus ex-
travirgin olive oil, MedDiet plus nuts, or
low-fat diet could favorably reduce this
signature. Cox regressions estimated
whether reductions in this signature were
associated with long-term mor-tality.
Interactions between dietary
interventions and the signature changes
were assessed.

RESULTS Participants in the
MedDiet+nuts group significantly de-
creased their metabolomic score as com-

pared with the other 2 arms (B =—0.100 [95%
CI: - 0.196, - 0.043], p = 0.041) in the
multi-variable adjusted model. A reduc-
tion (1 SD) in the 16-metabolite score was
significantly associated with lower long-
term mortality (hazard ratio: 0.82 [95% CI:
0.71, 0.96]). No significant multi-plicative
interaction was found.

CONcLUSIONS The MedDiet+nuts inter-
vention group effectively decreased the
plasma metabolomic score. Decreasing
this score appears to be associated with
reduced long-term mortality.
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Olive seeds as a promising source of antioxidant and anti-
inflammatory biopeptides: Proteomic insights and ex vivo

validation in human blood
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BACKGROUND Olive seeds are an under-
exploited by-product of the table olive
industry with potential as a source of
nutraceutical compounds. Their stor-age
proteins may generate bioactive peptides
with antioxidant, anti-inflam-matory, and
metabolic regulatory properties. Such
proteins are also widely present in olive
oils

METHODS Proteomic characterization
was performed using nanoLiquid
Chromatography coupled with Tandem
Mass Spectrometry to expand the olive
seed proteome. An in silico analysis was
then conducted to predict the
biopeptidome and its associated bi-
ological activities. Functional ex vivo
assays were carried out in lipopolysac-
charide-stimulated human whole blood
using immunoprecipitated 11S and 7S
protein fractions.

RESULTS A total of 387 proteins were
identified in olive seeds, including 332
not previously reported. The in silico
analysis predicted 231 peptides with
potential  antihypertensive, antidia-
betic, and antioxidant activities, mainly
derived from 11S and 7S globu-lins. In
ex vivo assays, these fractions
significantly reduced pro-inflamma-
tory cytokine secretion, restored redox
balance, and decreased oxidative stress
through modulation of glu-tathione

reductase activity.
Additionally, 24 putative allergenic
protein families were identified.

coNcLUsloNs Olive seeds represent a
robust source of bioactive peptides with
significant immunomodulatory
properties. These findings support their
valorisation within sustain-able, zero-
waste strategies for  industrial
applications.
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BACKGROUND Dietary factors such as
mediterranean diet (MedD) have been
linked to reduced risk of colorectal cancer
(CRC) but the mechanisms are not well
understood. In this study, we used
untargeted metabolomics to identify a
signature of MedD and determined its
association with risk of CRC.

METHODS  Untargeted metabolomic
(LC-MS/MS) profiles were obtained
from serum collected prior to diagno-
sis of 1054 CRC cases and matched con-
trols of a nested case—control CRC study
within the European Prospective
Investigation into Cancer and Nutrition.
The MedD was estimated based on food
frequency question-naires, excluding
alcohol, on a 16-point scale. Using
controls, a metabolic sig-nature of
MedD was constructed on controls using
cross-validated 11-pe-nalized regression
on 2193 metabolic features. Association
of the metabolic signature and individual
features with CRC risk were assessed
with condi-tional logistic regression
controlled for age, BMI, smoking,
physical  activity, sex,  country,
education, height, alco-hol, and MedD.

RESULTS A metabolic signature of MedD
comprising 21 features was identified
and was moderately corre-lated with
MedD (r=0.34, 95% C1[0.29,0.39]). The
signature was posi-tively correlated with
vegetable, fruit, and fish intake and
inversely corre-lated with dairy intake.
The metabolic signature included
docosahexaenoic acid and
methylcysteine, metabolites commonly
found in fatty fish and legumes,
respectively. MetD and the metabolic
signature was not associ-ated with CRC
risk (Signature HR = 0.98, 95% CI[0.87,
1.11]). However, one

individual feature showed an inverse
association with CRC risk (HR=0.89, 95%
CI[0.80,0.99]). After FDR adjust-ment,
none of the individual signature features
were significantly associated with CRC.

CONCLUSIONS In conclusion, a serum
metabolic signature reflecting adher-
ence to the Mediterranean diet was
identified, but it was not associated with
CRC risk. These findings suggest that
the  protective  effects of the
Mediterranean diet on CRC may
involve biological pathways or effect
sizes too modest to be captured in this
study.
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BACKGROUND NAFLD is one of the most
common chronic liver disorders and is
associated with obesity, oxidative stress,
and altered metabolic homeo-stasis. Olive
oil reduce hepatic fat ac-cumulation and is
a source of nitrated fatty acids, its minor
components such as polyphenols may
contribute to the formation of bioactive
derivatives.

METHODS In this study, we used a pro-
teomic approach to explore hepatic
adaptations in a murine model of
NAFLD. Mice were fed for 18 weeks
with either a normal diet (ND) or a high-
fat diet (HFD), with or without
supplementation with olive oil or high-
oleic sunflower oil. Physiological pa-
rameters of disease progression (body
weight, food intake, cholesterol levels)
were recorded, and liver samples were
analyzed using a shotgun LC-MS/MS
approach, with data processed in
PatternLab for Proteomics.

RESULTS Proteins identified as exclu-sive
to the HFD condition compared to ND,
including ACSL4, PEXI16, and

COX15, remained exclusive when HFD
was compared to HFD supplemented
with olive oil. These proteins are re-lated
to lipid metabolism and or-ganelle
function, key processes altered during
NAFLD progression. In particu-lar,
ACSL4 has been associated with
ferroptosis, a form of lipid peroxida-
tion-driven cell death increasingly
linked to liver disease. Their absence in
the HFD+ high-oleic sunflower oil group
suggests that olive oil supple-mentation
may counteract some of the metabolic
alterations induced by HFD, promoting
a profile closer to normal liver function.

concLuslons These findings highlight a
dual signature in NAFLD: activation of
lipogenic and inflammatory path-ways
under HFD and induction of an-tioxidant
and proteostatic mechanisms with olive
oil supplementation. This suggests that
olive oil may mitigate lipid-induced
liver injury by modulat-ing redox
biology pointing to potential therapeutic
targets for NAFLD.
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BACKGROUND The Mediterranean diet,
characterized by the regula use of olive
oil as the main dietary fat, is as-sociated
with multiple health benefits. However,
childhood obesity is algo in-fluenced by
psychological and social factors that may
affect the adoption and maintenance of
healthy dietary habits.

METHODS 31 children with obesity (6—
13 years; BMI =95th percentile for age
and sex) recruited from the mono-
graphic clinics of the Pediatric
Endocrinology Service at the Regional
University  Hospital of Malaga.
Adherence to the Mediterranean diet
was assessed using the KIDMED ques-
tionnaire. Psychological wellbeing was
evaluated using validated instru-ments:
Piers-Harris Children’s Self-Concept
Scale, Rosenberg Self-Esteem Scale,
Children’s Depression  Inventory,
Spence Children’s Anxiety Scale,
Multidimensional Scale of Perceived
Social Support and Pediatric Quality of
Life Inventory (child self-report and
parental proxy report).

RESULTS Adherence to the
Mediterrancan  diet was  moderate
(KIDMED score, M = 6.45). The use of

olive oil as the main culinary fat was
almost universal (95%), reflecting a key
component of Mediterranean di-etary
patterns.  Psychologically,  chil-dren
showed generally adequate levels of
global self-concept (M = 63.25), al-
though physical self-concept scores were
comparatively lower. Depressive
symptoms were generally low (CDI, M
= 8.15) and anxiety levels were mild to
moderate (SCAS child report, M = 26.3;
parent report, M = 20.3). In the quality-
of-life assessment, children reported high
levels of wellbeing (85.5%) and perceived
health (80.9%), higher than those reported
in parental proxy reports.

CONCLUSIONS Despite the presence of
obesity, key components of the
Mediterranean diet, particularly olive
oil consumption, were widely present in
this population. Psychological vul-
nerabilities related to body image and
differences in perceived wellbeing be-
tween children and parents highlight the
importance of integrating psycho-
logical factors into multidisciplinary
lifestyle interventions.
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Circulating postprandial pancreatic polypeptide levels after
eating a solid ternary matrix (starch-protein-
oil) model food with different fatty acid composition
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BACKGROUND Pancreatic Polypeptide
(PP) is robustly released during the
cephalic phase of digestion, with ele-
vated plasma levels detected early af-ter
the ingestion of mixed meals. We
evaluated the effects of two starch-based
meals differing in triglyceride fatty acid
composition on plasma levels of PP and
other enteropancre-atic hormones.

METHODS Fifty normoglycemic women
without obesity (19-32 years) under-
went a standard 2-hour, 75-g oral glu-
cose tolerance test (OGTT). In a feasi-
bility study, a subset of 8 women was
reevaluated with an oral meal test
(OMT) with 25 g of starch, featuring a
highly controlled microstructure, de-gree
of gelatinization, and in vitro di-
gestibility. Starch-based model meals
were prepared with 5 g of wheat gluten and
5.7 g of two oils with different fatty acid
profiles (oleic, linoleic, and palmitic). A
comprehensive  circulat-ing metabolite,
adipokine, and enteropancreatic hormone
profile (including PP and incretins) was
determined during OGTT/OMT.

RESULTS After a 2-hour OGTT, plasma PP
levels increased from 18+30 at base-line to
46+53 pg/mL (p=0.005), showing
substantial variability. The OGTT-in-
duced incremental change in PP was not
associated with anthropometric,
metabolite, adipokine, or hormone
profiles. The feasibility study assessed
the acceptance of the intervention
(starch-based model food with two dif-
ferent oils), omitting statistical infer-
ence analyses. After 30 minutes of meal
ingestion, we observed a notable 5.3-
fold increase in plasma PP levels with
meals  enriched in  triglycerides
containing oleate or linoleate, while a
meal enriched in palmitate only in-
creased 3.7-fold.

coNcLUsIoNs In this feasibility study, a
model starch-based meal with a highly
controlled composition and  mi-
crostructure is reasonably well ac-cepted
by volunteers and allows exam-ination
of early plasma PP responses after OMT
containing triglycerides dif-fering in
fatty acid composition. FONDECYT
1241497
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Mediterranean lifestyle and risk of Adverse Cardiovascular
Events, all-cause and Cardiovascular Mortality among
Individuals with Type 2 Diabetes
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BACKGROUND Individuals with type 2 di-
abetes (T2D) experience a significantly
increased risk of major adverse cardio-
vascular events (MACE), and although the
Mediterranean Lifestyle Index
(MEDLIFE) has been associated with a
lower risk of cardiovascular disease (CVD)
in the general population, evi-dence among
adults with T2D remains limited. The aim of
this study was to evaluate the association
between adher-ence to the MEDLIFE and
risk of MACE, all-cause and CVD mortality
in British adults with T2D.

METHODS We analyzed data from 3,612
individuals aged 40-70 from the UK Biobank
cohort, who had T2D at baseline

(2009-2012) and were followed up until
2024. The MEDLIFE consisted of 25
items, organized into three blocks: (i)
Mediterranean food consumption, (ii)
Mediterranean dietary habits, and (iii)
Physical activity, rest, social habits and
conviviality (range 0-25, highest adher-
ence). Incident MACE data were ob-tained
through hospital records, while mortality
data were ascertained from the National
Death Index. Cox regression models were
used to estimate hazard ra-tios (HR) and
95% confidence intervals (CI) for the
outcomes studied, adjusting for potential
confounders.

Continues overleaf »
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RESULTS After a median follow-up of 10.5—
12.1 years, 772 (21.4%) MACE, 171
(4.73%) CVD deaths, and 645 (17.9%) all-
cause deaths were identified. Higher ad-
herence to the MEDLIFE was associated
with stepwise decreases in MACE risk, all-
cause and CVD mortality. Compared to
participants in the lowest MEDLIFE
quartile, the HR (95% CI) for those in the
highest quartile was 0.72 (0.58-0.89) for
MACE, 0.75 (0.59-0.94) for all-cause mor-
tality, and 0.51 (0.31-0.83) for CVD mor-

tality (all p-trend<0.001). Each MEDLIFE
block contributed to the observed asso-
ciations.  Analyses remained  robust
throughout sensitivity analyses.

CONCLUSIONS Higher adherence to the
MEDLIFE was associated with signifi-
cantly lower risks of MACE, all-cause and
CVD mortality among British indi-viduals
with T2D. Our findings endorse the
MEDLIFE as a promising and accessi-ble
tool for T2D management.
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Phenolic-rich extra-virgin olive oil and prebiotic
supplementation modulate gut microbiome and metabolome in
older adults with sarcopenia: FOOP-Sarc Project
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BACKGROUND Sarcopenia is an age-re-
lated disease characterized by progres-sive
decline in muscle strength, mass and
function. Diet-based interventions, such as
those based on extra-virgin olive oil
(EVOO), may improve muscle health. We
evaluated the effects of EVOO alone or
with prebiotics on microbiome,
metabolome, and sarcopenia-
related outcomes in home-dwelling older
adults.

METHODS A 12-week, double-blind,
placebo-controlled, three-arm random-
ized clinical trial (NCT05485402) in older
adults (60-80 years) with sarcopenia was
conducted. Participants received refined
olive oil (ROO, control), phenolic-rich
extra-virgin ~ olive oil (EVOO), or
EVOO-+prebiotics
(fructooligosaccharides/inulin). Clinical
outcomes included muscle strength,
mass, and performance. Gut microbiota
composition (16S rRNA sequencing) and
fecal and plasma metabolomic profiles

(1H-NMR) were assessed at baseline and
post-intervention.  Regression  models
(MaAsLin2 and linear models) and multi-
omics integration (multi-block PLS-DA)
evaluated intervention-related microbial
and metabolic changes and  their
associations with muscle quantity, quality
and functional outcomes.

RESULTS Thirty-eight participants
(69.6+4.1 years; 31 women) with sarcope-
nia were included. At 12-week, no signif-
icant changes in microbiota diversity
measures were observed.
EVOO-+prebiotics increased quadriceps
and rectus femoris size (by ultrasound),
whereas both EVOO and
EVOO-+prebiotics increased skeletal and
appendicular muscle mass versus ROO
(by bioimpedance). Changes were partly
explained by microbiome and
metabolome, with increased
Ruminococcus and triglycerides in ROO,
and decreased Colidextribacter and
sphingomyelin in EVOO, associated with
improved skeletal muscle outcomes.

Continues overleaf »
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Integrated multi-omics analysis identi-
fied a microbial-metabolic network, cen-
tered on amino acid and carbohydrate-
related metabolites, which was shaped
by  Hydrogenoanaerobacterium, and
associated with lower adiposity and
improved muscle-related outcomes.

CONCLUSIONS Consuming phenolic-rich
EVOO, alone or combined with prebi-
otics, improved muscle mass, modulat-

ing specific gut microbes and sphin-
golipid-related metabolites without al-
tering global diversity. Multi-omics sig-
nature highlighted altered amino acid
metabolism as a key sarcopenia feature,
supporting targeted dietary strategies to
modulate the gut-muscle axis and pre-
serve muscle health in older adults.
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Quantitative Evaluation of Antioxidant Activity in Olive Oils
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BACKGROUND Olive oil has been a sta-
ple food since the earliest civilizations
inhabited our region, forming part of the
Mediterranean diet. The benefits of olive
oil are well-known, so the aim of this study
is to evaluate whether the different olive
varieties used to pro-duce it affect its
antioxidant capacity.

METHODS The antioxidant capacity of
four olive oil samples made from dif-
ferent olive varieties has been deter-
mined: arbequina, hojiblanca, picual
and coupage, the latter obtained by
combining hojiblanca, arbequina and
picual. To evaluate this capacity, the
olive oils were initially subjected to
methanol extraction, a procedure that
isolates the antioxidant compounds
present. Subsequently, three comple-
mentary analytical Methods were ap-
plied: the Folin-Ciocalteu method, used
to quantify the total polyphenol content;
and the DPPH and ABTS as-says,
designed to measure the concen-tration
and antioxidant activity of the extracted
compounds.

RESULTS The results obtained indicate
that the olive variety used in produc-tion
is a determining factor in the polyphenol
content and, consequently, in the
extraction of antioxidants present in the
oil. Analyses using the Folin-Ciocalteu
method reveal that the blend of varieties
used in the coupage has the highest
polyphenol content, followed by the
hojiblanca variety. Consistently, the
DPPH and ABTS as-says, which
directly evaluate the an-tioxidant
capacity of the oil, show a similar
pattern: the coupage oil ex-hibits the
highest antioxidant activity, followed by
hojiblanca, while the picual and
arbequina varieties show lower values.

concLusions The  Folin-Ciocalteu,
DPPH, and ABTS Methods are effective
for evaluating the antioxidant capacity
of olive oil. These analyses determined
that the highest antioxidant activity
corresponds to the coupage olive oil,
followed by hojiblanca, while picual and
arbequina  showed lower levels,
highlighting the influence of the vari-ety
on its health properties.
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Effects of Extra Virgin Olive Oil, Alone or Combined with
Prebiotics, on Muscle Health in Sarcopenia
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BACKGROUND Sarcopenia management
remains challenging, though extra vir-
gin olive oil (EVOO) has emerged as a
promising dietary intervention. This
study aims to evaluate the effective-
ness of a phenolic-rich EVOO-based di-
etary strategy, alone or combined with
prebiotic supplementation, in improv-
ing skeletal muscle mass and function in
older adults with sarcopenia.

METHODS A randomized, double-blind,
parallel, placebo-controlled interven-
tion study was conducted over 12 weeks
in community-dwelling adults aged 60—
80 years with at least one al-tered
sarcopenia parameter. Participants were
assigned to: 1) EVOO (30 mL/day) +
prebiotic supplementa-tion

(fructooligosaccharides and in-ulin; 7.5
g/day); 2) EVOO (30 mL/day) + placebo
(maltodextrin, 7.5 g/day); and

3) refined olive oil (ROO; 30 mL/day) +
placebo (7.5 g/day). All participants fol-
lowed co-designed dietary and physi-cal
activity ~ recommendations. Muscle
quantity and quality were assessed by
bioelectrical impedance analysis (BIA)

and ultrasound. A follow-up visit was
conducted 12 weeks after the interven-
tion to assess durability of effects.

RESULTS Thirty-eight community-
dwelling adults (69.6 + 4.1 years; 31
women) with probable sarcopenia were
assigned to EVOO + PREB (n = 11),
EVOO (n=14) or ROO (n = 13). At the
end of the 12-week intervention, EVOO
+ PREB significantly increased quadri-
ceps thickness and rectus femoris cross-
sectional area, particularly in women,
assessed by ultrasound. Also, at the 12-
week follow-up, both EVOO and EVOO
+PREB, compared with ROO, improved
skeletal and appendic-ular muscle mass
measured by BIA in all participants.
Additionally, EVOO compared with
ROO, improved overall quality of life in
women.

concLUsloNs Consuming  phenolic-
rich EVOO, alone or combined with
prebiotics, improved muscle mass as-
sessed by ultrasound at the end-of-in-
tervention and by bioimpedance at 12-
week follow-up. Further studies are
needed to confirm these promising
results.
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BACKGROUND Nutritional guidelines rec-
ommend replacing seed oils and hydro-
genated fats with monounsaturated
sources. We compared the 2025-2030
Dietary Guidelines for Americans (DGA)
and the MedDiet Score (MDS) regarding
specific dietary fat intakes.

METHODS We analyzed 17,855 partici-
pants from the SUN Project. Diet was as-
sessed via a validated FFQ to construct an
index of adherence to the 2025-2030 DGA
(0-28 points), that assess energy, hy-
dration, protein, dairy, vegetables/fruits,
healthy fats, whole grains, limitation of
ultra-processed foods/sugars, alcohol, and
sodium; and the traditional MDS (0-9
points). Primary outcomes were olive oil
intake and the olive oil-to-other fats ratio
(soybean/corn oil, margarine, but-ter, and
lard). To allow direct compari-son, both
scores were standardized (z-scores).
Multivariable linear regressions

adjusted for sex and age estimated the
association between a one-standard-de-
viation increase in dietary scores and the
fat ratio.

RESULTS Mean olive oil intake was
18.6g/day; alternative fats averaged
5.3g/day. High MDS adherence was asso-
ciated with 73.1% higher olive oil intake
(Q5=24.7g vs. Q1=14.3g), while high DGA
adherence was associated with a 16.8%
higher olive oil intake (Q5=19.8g wvs.
Q1=16.9g). Conversely, the DGA was asso-
ciated with 62.5% lower intake of alter-native
fats (Q5=3.0g vs. Q1=8.0g), com-pared to
42.4% lower intake for the MDS (Q5=3.8g vs
Q1=5.7g). In standardized models, better
adherence to the MDS (per 1 SD) was
associated with a 4.15-point increase in the
MUFA/SFA ratio (95%CI1:3.81—4.48), and
the DGA showed a 3.93-point increase per
SD (95%C1:3.57-4.27).

Continues overleaf »
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No significant interactions for sex or age
were observed (p>0.05).

CONCLUSIONS Adherence to both the DGA
2025-2030 and the MedDiet is sig-nificantly
associated with higher dietary

fat quality by prioritizing olive oil over
alternative fats. Although DGA is associ-
ated with a slightly lower intake of less
healthy fats, the MedDiet remains a more
robust correlate of olive oil prefer-ence
in this Mediterranean population.
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Topical Extra Virgin Olive Oil Improves Skin Barrier Function and
Microtopography: A Randomized Within-Person Study
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BACKGROUND Natural oils are widely
used worldwide for skincare. Among
them, extra virgin olive oil (EVOO)
stands out due to its complex composi-
tion and well-established moisturizing
properties. This study aimed to assess
the effects of topically applied EVOO
compared with petrolatum on skin
barrier function (SBF) and skin
microtopography.

METHODS A within-person randomized
clinical trial was conducted in healthy
adult volunteers. EVOO and petrola-tum
were applied to defined areas on the
volar forearm. Parameters related to the
SBF, including stratum corneum
hydration (SCH), transepidermal water
loss (TEWL), temperature, and ery-
thema, were assessed. The skin micro-
topography was evaluated through two
approaches: (1) topographic parame-
ters-surface roughness, desquamation,
smoothness, and wrinkles; and (2)
stratum corneum (SC) composition-
corneocytes subtypes and the desqua-
mation index (DI). The participants
completed a tolerability questionnaire
for each product.

RESULTS A total of 54 participants (50%
female; mean age: 28.57 + 11.02 years)
completed the study. Both EVOO and
petrolatum significantly improved the
SBF by increasing SCH and reducing
erythema and skin temperature.
Petrolatum additionally reduced
TEWL. Regarding the skin microtopog-
raphy, both products decreased the
desquamation index and reduced the
prevalence of mature corneocyte types
(types 2-5). These effects were more
pronounced with petrolatum. Notably,
EVOO significantly increased the pro-
portion of early-stage corneocytes (type

1.

concLusioNs Both EVOO and petrola-
tum effectively enhanced the SBF and
improved the microtopographic fea-
tures of the skin. While petrolatum ex-
erted a stronger occlusive effect by re-
ducing TEWL and desquamation,
EVOO uniquely promoted epi-dermal
renewal by increasing  epidermal
turnover.
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BACKGROUND Extra virgin olive oil is a
functional food with a high energy
content, rich in monounsaturated fatty
acids, antioxidants and other bioactive
compounds. Evidence suggests a link
between its consumption and a re-
duced risk of cardiovascular disease and
inflammatory conditions.

METHODS An integrative literature re-
view was conducted, involving
searches of the following databases:
Open Access Scientific Repositories,
Scopus, SciELO, Web of Science and
EBSCO. The review corpus consisted of
articles in English, Portuguese and
Spanish, published between 2020 and
2025, which analysed the relationship
between the consumption of virgin olive
oil and health indicators in hu-man
populations. The selection fol-lowed
criteria of  thematic relevance,
availability of the full text and
methodological quality. The eligible
studies were analysed in order to
synthesise the available scientific
evidence.

RESULTS The literature reviewed indi-
cates a consistent association between the
consumption of virgin olive oil and health
benefits, particularly in the pre-vention of
chronic diseases and the re-duction of
inflammatory processes. These effects are
attributed to  the  pres-ence  of
monounsaturated fatty acids,
antioxidants— namely polyphenols and
vitamin E—in its composition. Virgin
olive oil is a central component of the
Mediterranean diet, a dietary pattern
associated with longevity and a reduced
risk  of cardiometabolic  dis-ease.
However, gaps remain regarding the
optimal intake of virgin olive oil and the
differential impact of phenolic profiles.

concLusions The available evidence
supports the view that virgin olive oil 1is
a central component of  the
Mediterranean diet and a functional food
with multiple proven health ben-efits.
Further studies are needed to clarify the
underlying biological mechanisms and
to provide evidence-based consumption
guidelines.
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Proteins, amino acids and antioxidant capacity of virgin olive oils
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BACKGROUND The health benefits of
virgin olive oil (VOO) are well known due
to bioactive compounds like polyphenols
and tocopherols with an-tioxidant effects.
However, the protein fraction and its

antioxidant role  re-main  poorly
understood.  We  analysed protein
concentration, amino acids and

antioxidant capacity of VOOs extracts
throughout the industrial extraction
process.

METHODS ° Oils were obtained from green,
turning and mature olives, us-ing an
industrial olive oil mill. ¢ Proteins from
VOOs were extracted with acetone/hexane
as described in Alcaide-Hidalgo et al.,
Clin. Nutr. 2020, 39, 1242.

* The concentration of indi-vidual amino
acids (partial) was deter-mined by UPLC
with fluorescence de-tection as in Lopez-
Huertas., et al., Int.

J. Mol. Sci. 2024, 25: 3962.  Quality pa-
rameters of VOOs were determined as in
Commission Implementing Regulation
(EU) 2022/2105. ¢ The total antioxidant
capacity of VOOs extracts was determined
by the FRAP method as in Borges et al.,
Antioxidants (Basel). 2019, 8:217, using
TROLOX as a standard.

RESULTS VOOs from olives collected at
the turning phase of ripening con-
tained the highest concentration of
proteins (55,8 mg/100g), followed by
matured (25,7 mg/100g) and green
olives (19,7 mg/100g). The vertical cen-
trifugation step reduced the protein
concentration of VOOs by approxi-
mately 90% compared with the hori-
zontal phase of centrifugation. The
highest antioxidant capacity was shown
by mature VOO extracts (13.3 TEAC/g
protein) followed by turning (8.6
TEAC/g protein) and green (5.7 TEAC/g
protein) VOO extracts, after horizontal
centrifugation step. Significant amounts
of free amino acids were detected in the
VOOs, in-cluding the antioxidants Cys
ad Met.

concLusions The vertical centrifuga-tion
and the filtration steps greatly re-
duced the concentration proteins and
antioxidant capacity in the VOOs of the
study. The proteins and free amino acids
present in the VOOs make a significant
contribution to the total antioxidant
capacity of the olive oils.
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BACKGROUND The Mediterranean Diet
(MedDiet) may help preserve a healthier
body composition (BC), but longitudinal
evidence in older adults is scarce, partic-
ularly regarding specific dietary compo-
nents. This study assessed the associa-
tions between the individual items of the
validated energy-restricted Mediterranean
Diet Adherence Screener (er-MEDAS) and
changes in BC over 3 years.

METHODS This longitudinal study in-
cluded 1456 adults (55-75 years) with
overweight/ obesity and metabolic syn-

drome from the PREDIMED-Plus trial.
Adherence to the 17 er-MEDAS items was
assessed at baseline, 1 and 3 years, with
each item analyzed as a binary variable
(adherent vs non-adherent). BC, includ-ing
total fat mass (%), visceral adipose tissue
(g), subcutaneous adipose tissue (g), lean
mass (%) and lean-to-fat mass ratio was
measured by  dual-energy  X-ray
absorptiometry (DXA) at the same time
points. Linear mixed-effects regres-sion
models were used, adjusting for po-tential
confounders and the
MEDAS items.

remaining er-

Continues overleaf »
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RESULTS Higher overall er-MEDAS ad-
herence was associated with favorable
total and regional BC over 3 years (all
p<0.001). Adherence to whole grain in-
take =5 portions/week and refined grain
<3 portions/week showed the strongest
associations, both linked to lower total and
visceral fat mass and higher lean mass and
lean-to-fat mass ratio. Legume intake >3
servings/week was also associ-ated with
lower total fat mass and higher lean mass,
while vegetable intake

=2 portions/day was associated with lower
total and subcutaneous fat mass.

Replacing red/processed meat with lean
meat was associated with lower total fat
mass and higher lean mass (all p<0.05).

CONCLUSIONS Adherence to specific
components of an energy-restricted
MedDiet, particularly higher intake of
fiber-rich foods (i.e. whole grains,
legumes, vegetables), lower refined grain
consumption, and replacing red/processed
meat with lean meat was independently
associated with favorable BC changes over
three years in older adults with
overweight/obesity and metabolic
syndrome.
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Smart Aromatization of Extra Virgin Olive Oil: An Al-Driven
Approach for Optimizing Quality, Nutritional Value, and

Sensory Attributes
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BACKGROUND In a context where
Mediterranean olive orchard biodiver-
sity is increasingly threatened, aroma-
tizing extra virgin olive oil with locally
sourced natural ingredients serves as a dual
valorization strategy, enhancing oil quality
and stability while promoting
sustainability, product differentiation, and
access to high-value market niches.

METHODS Aromatized extra virgin olive
oils were produced by co-processing fresh
Picholine olives with nine locally sourced
aromatic ingredients using an Abencor
system, with addition rates of 1.5-15%
(w/w). A control oil was also pro-duced,
resulting in 33 formulations. The evolution
of the oils was monitored over

12 months at three-month intervals.
Analyses  included  physicochemical
quality indices, fatty acid profile, oxida-
tive stability, tocopherols, total pheno-

lics, pigments, antioxidant activity,
volatile and phenolic profiling, hydroxy-
tyrosol and tyrosol derivatives, and sen-
sory evaluation. An Al-driven decision-
making approach was developed and ap-
plied to rank formulations and identify
optimal incorporation levels.

RESULTS Most aromatized oils complied
with international EVOO standards
throughout the monitoring period, with
variations driven by ingredient type,
concentration, and time. Aromatization
enhanced nutritional value, with in-
creased phenolics, pigments, and antiox-
idant capacity, and improved sensory
complexity and bitterness differentia-
tion. Rosemary- and thyme-based for-
mulations exhibited the highest oxida-
tive stability, consistent with their
bioactive profiles. Fatty acid com-
position remained stable, confirming
preservation of intrinsic lipid quality.

Continues overleaf »
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The Al-driven decision-making ap-
proach identified the two optimal incor-
poration levels for each ingredient based
on overall performance, integrat-ing
quality, nutritional  value, sensory
attributes, and temporal stability.

CONCLUSIONS Smart aromatization
emerges as an effective strategy to en-
hance the nutritional value, sensory

qualities, and oxidative stability of extra
virgin olive oil. The Al-driven approach
enables robust formulation optimiza-tion,
supporting the development of dif-
ferentiated, high-quality products
aligned with sustainability and value-
added innovation in the olive oil sector.
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BACKGROUND The increasing rate of
cancer survivorship highlights the need for
high-quality care, addressing factors that
may influence quality of life (QoL), such
as diet. In this study, we evaluated the
association between Mediterranean diet
and olive oil con-sumption and QoL in
people living with and beyond cancer
(PLWBC).

METHODS Cross-sectional analysisin 105
PLWBC recruited at the Hospital Son
Espases. Adherence to the Mediterranean
diet and olive oil con-sumption was
assessed using the 14-p MEDAS
questionnaire (0-14 points). QoL was
evaluated using the EORTC QLQ-C30
questionnaire (0-100 points). Multivariate
regression analysis was undertaken
adjusting for age, sex, type of cancer and
education.

RESULTS The sample was composed of
39 men and 66 women, with a mean
(SD) age of 58 (12) years. Breast cancer

was the most common cancer type (39%)
followed by colorectal cancer (26%) and
lymphoma (12%). No associ-ation
between adherence to Mediterranean
diet and QoL was ob-served, neither in
univariate nor mul-tivariate models.
Higher olive oil con-sumption was
associated with  better QoL: in
multivariate  analysis,  partici-pants
consuming 3 or more spoons of olive oil
per day showed an increment in 7 points
in the EORTC QLQ-C30 questionnaire
(95% CI 0.7-13, p-value

=0.03).

CONcLUSIONS In this cross-sectional
study, we observed that higher con-
sumption of olive oil was associated
with better QoL in PLWBC. This study
highlights the central role of diet and
lifestyle on QoL in this population.
More research is needed to confirm the
potential beneficial role of olive oil in
PLWBC.
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BACKGROUND Understanding how diet
patterns influence the development and
progression of frailty is crucial for
planning healthcare and prevention, but
evidence is rather limited. Our aim was to
assess the association between diet quality
across different states of frailty.

METHODS Data from the Nurses’ Health
Study and multistate modelling were
used to define four states, considering
competitive risks: from a healthy sta-
tus to developing prefrailty, to frailty
and lastly, to death. These states were
defined using FRAIL criteria. 56,628
healthy women (>60 years) from the
Nurses’ Health Study were included.
Diet quality was assessed as five differ-ent
cumulatively averaged time-vary-ing
exposures  using  well-established
scores: Alternative Healthy Eating
Index-2010  (AHEI-2010), Dietary
Approaches to Stop Hypertension
(DASH), Alternative Mediterranean
Diet Index (aMED), healthful Plant-
based Diet Index (hPDI) and Planetary
Health Diet Index (PHDI); while also
accommodating relevant time-varying
covariates for adjustment.

RESULTS Over 30 years of follow-up,
41,869 participants developed pre-
frailty and 11,664 progressed to frailty.
A total of 15,493 deaths occurred: 4374
after frailty, 7600 after prefrailty, and 3519
among participants not attaining any
FRAIL criterion. AHEI-2010 was as-
sociated with lower risk of progression
from healthy to mortality [HR (95%CI) for
Q5 vs. Q1: 0.84 (0.75, 0.94)]. aMED
and PHDI were more strongly associ-
ated with a decreased risk of progres-
sion from healthy to prefrail, and pre-
frail to frail [HRs (95%CI) QS5 vs. QI:
0.74(0.71, 0.76), and 0.68 (0.63, 0.73) for
aMED; 0.77 (0.74, 0.79), and 0.72 (0.67,
0.77) for PHDI].

CONCLUSIONS Greater adherence to
healthy diet patterns was associated
with a reduced risk of progression to-
wards frailty syndrome and mortality,
with specific diet patterns showing
stronger associations depending on the
transition. These results highlight their
protective role in long-term health.
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BACKGROUND In Andalusia, most vir-
gin olive oils (VOOs) production comes
from ripe fruits (70-75%), collected be-
tween December and January. The phenol
content in VOOs decreases as the fruit
ripens, although the concen-tration of
these healthy components related to
nutritional value, oxidative stability and
sensory properties also depends on the
extraction conditions.

METHODS In three different crop-years
(2023-24, 2024-25, and 2025-26), VOOs
from ripe fruits of the cultivar ‘Picual’
were extracted under different elabo-
ration conditions, using a two-phase
continuous extraction system (Pieralisi).
VOOs were taken from the vertical
centrifuge, immediately fil-tered, and
their total phenol content (TPC) was
determined. A factorial de-sign was
carried out to determine the effect of
different elaboration condi-tions on total
phenol content: fruit washing (without
washing and wash-ing), fruit storage (0
and 24 hours), and malaxation time (40
and 60 minutes).

RESULTS The TPC in each season year was
different with values ranged be-tween
244-308 mg/kg for the 2023-2024
crop-year to 421-461 mg/kg for 2025-
2026 crop-year. For the three crop-
years, the oil elaboration conditions
studied showed that the VOOs ob-tained
from ripe fruit without storage (0 hours)
and short malaxation times (40 min)
presented a higher TPC, around 4.28—
11.35% and 2.74-4.01% more respect to
24 hours and 60 min-utes, respectively.
Regarding to the  fruit washing,
although it was not sim-ilar in all the
crop-years studied, the TPC tended to be
higher when the ripe olive fruits were
not washed.

concLusloNs The elaboration condi-
tions in the extraction process can af-fect
the TPC in the VOOs obtained from ripe
fruits. Reducing storage time and
malaxation time, as well as not wash-ing
the fruit, can preserve the TPC in the
VOOs from ripe olive fruits.
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BACKGROUND Pulsed electric fields
(PEF) can enhance virgin olive oil
(VOO) extraction through cell mem-
brane electroporation. However, its ef-
fectiveness is strongly modulated by
malaxation parameters and cultivar-
specific characteristics. This study
evaluates how PEF intensity and
malaxation time interact to influence oil
yield and quality under industrially
relevant conditions.

METHODS Olive paste from ‘Picual’ and
‘Arbequina’ cultivars was treated with
PEF at three intensities (High, Mild, and
Low) followed by malaxation for 15, 30,
or 60 minutes. We quantified residual
pomace oil content on fresh and dry
bases. Additionally, we ana-lyzed
regulated quality indices, photo-
synthetic pigments, total phenolic con-
tent, and lipoxygenase (LOX)-pathway
volatiles using HS- SPME-GC-MS.
Sensory evaluation was also con-
ducted to ensure compliance with the
extra virgin category

RESULTS Mild-intensity PEF with 30-
minute malaxation was optimal for
‘Picual’, reducing residual pomace oil
by 33-35%, whereas ‘Arbequina’
showed marginal improvements. High-
intensity PEF impaired ex-tractability
due to emulsion stabiliza-tion. PEF
generally increased total phenols,
peaking at 15-30 minutes, with low and
mild intensities being the most effective.
Volatile  profiles were intensity-
dependent: mild treat-ments preserved
or enhanced LOX-de-rived compounds,
while high intensity often reduced C6
aldehydes. All sam-ples maintained
extra virgin status.

coNncLusions PEF is an effective, sus-
tainable tool to improve VOO process
efficiency. Optimal results require mild-
intensity  settings and  moderate
malaxation (~30 min) to maximize oil
recovery and bioactive content. Success
is highly cultivar-dependent,
necessitating tailored optimization to
balance technological yield with nutri-
tional and sensory quality.
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BACKGROUND  Observational studies
suggesting that moderate alcohol con-
sumption reduces all-cause mortality
remain inconclusive, partly because they
used abstention as a reference. This
systematic review and meta-analysis of
prospective studies aims to clarify this
association,  providing a  rigorous
evaluation of whether a true survival
benefit exists when compared to low

consumption (reference) in-stead of
abstention.
METHODS A systematic review of

PubMed and Web of Science identified
prospective cohort studies published
through December 2025 in five lan-
guages. Using Covidence, we extracted
relative risks, odds ratios, and hazard
ratios, synthesizing data via random-
effects meta-analysis to calculate
pooled relative risks and 95% confi-
dence intervals (CI). Study quality was
evaluated using the Newcastle-Ottawa
Scale. To ensure robustness, we

performed  several
sensitivity  analyses and
publication bias

subgroup and
assessed

RESULTS Analyzing 50 cohorts with
2,444,573  participants and 267,327
deaths, we found that moderate alco-hol
consumption (> 5 to <20 g/day) was
associated with a lower risk of all-cause
mortality RR=0.96 (95% CI: 0.92—

0.99) compared to low consumption (>0
to <5 g/day). This inverse associa-tion was
more pronounced in European studies
(RR=0.91, 95% CL 0.86-

0.97). No significant pub-lication bias was
detected (Egger’s test, p=0.212).

cONcLUSIONS  This meta-analysis
showed a beneficial association be-
tween moderate alcohol consumption
and all-cause mortality when com-
pared to low consumption. These find-
ings particularly suggest a survival
benefit for moderate drinkers in
European studies.
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BACKGROUND Edible oils, including olive
oil, can contribute to dietary phthalate
exposure through process-ing,
packaging, and storage. However, olive oil
is also part of healthier di-etary patterns
that may influence overall exposure. We
aimed to assess the association between

olive oil consumption and urinary
phthalate concentrations in Spanish
workers.

METHODS A total of 1,817 male workers
from an automotive assembly plant
were included. Urinary concentrations
of 11 phthalate metabolites and two
molar sums (zDEHP and =DiDP) were
measured and log-transformed. Dietary
intake was assessed using a validated
136-item food frequency questionnaire.
Olive oil consumption (virgin and
refined) was categorized as

<30 g/day and =30 g/day, based on rec-
ommended intake levels (20—40 g/day)
and population distribution.
Multivariable linear regression models
were used to assess cross-sectional as-
sociations, adjusting for age, body

mass index, energy intake, and life-
style factors. Additional analyses ex-
amined associations by type of olive oil
consumed.

RESULTS Participants consuming =30
g/day of total olive oil had 20.9% lower
urinary concentrations of MEP and 13.1%
lower concentrations of OH-MiNP
compared to those consuming less. In
analyses  restricted to  exclusive
consumers, virgin olive oil intake was
associated with lower concentrations of
MEP (~13.8%) and cx-MiDP (~13.1%)
compared to refined olive oil.

CONCLUSIONS Higher olive oil con-
sumption, particularly virgin olive oil,
was associated with lower urinary
concentrations of MEP and OH-MiNP.
Given the cross-sectional design, these
findings may reflect dietary patterns
associated with olive oil consumption
rather than a direct effect of the oil it-
self. Further studies are warranted to
clarify the underlying mechanisms and
sources of exposure.
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BACKGROUND Phthalates are plasticiz-ers
used in consumer products, includ-ing
food packaging, and diet is a major
exposure source due to migration into
food. The relationship between dietary
patterns, such as the Mediterranean diet,
and phthalate exposure remains unclear.
This study assessed the associ-ation
between Mediterranean diet ad-herence
and urinary phthalate concentrations.

METHODS A total of 1,819 Spanish male
workers (mean age: 51 years) from an
automotive assembly plant were in-
cluded. Urinary concentrations of 11
phthalate metabolites and two molar
sums (zDEHP and zDiDP) were mea-
sured and log-transformed. Dietary in-
take was assessed using a validated 136-
item food frequency question-naire.
Adherence to the Mediterranean diet
was evaluated using the Alternate
Mediterranean Diet Score (aMED).
Multivariable linear regression models
were used to assess cross-sectional as-
sociations between aMED (continuous
and tertiles) and phthalate con-
centrations. Additional analyses were
conducted for individual dietary
components.

RESULTS Each 2-point increase in aMED
was associated with 6.8% higher MBzP
concentrations. Participants in the
highest tertile of aMED showed higher
levels of MEP (16.1%) and MBzP (9.8%)
compared to the lowest tertile. In
component analyses, higher con-
sumption of vegetables and fruits was
associated with increased concentra-
tions of several phthalate metabolites,
including MEP, MBzP, =DEHP, and
=DiDP, while red/processed meat in-
take also showed positive associations.
In contrast, higher intake of legumes and
a higher monounsaturated-to-sat-urated
fat ratio were inversely associ-ated with
specific metabolites, includ-ing OH-
MiNP, OH-MiDP, and sDEHP.
Conclusions Higher adherence to the
Mediterranean diet was associated with
higher concentrations of specific
phthalate metabolites. While some
components, including fruits, vegeta-
bles, and meat, showed positive associ-
ations, legumes and fat quality were
inversely associated with phthalate
levels. These findings suggest that di-
etary sources and food handling or
packaging practices may play a rele-vant
role in phthalate exposure.
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BACKGROUND Virgin olive oil (VOO) has
been recognized for its health-promot-
ing properties associated with its in-
clusion in a well-balanced diet, specifi-
cally the Mediterranean diet. VOO
health benefits are widely associated with
the presence and availability of numerous
minor compounds, such as the phenolic
compounds.

METHODS These compounds are trans-
ferred from the olive fruit during its
processing, being thus closely linked
to the overall fruit’s physiological con-
dition. Among the fruit-quality degra-
dation precursors, Bactrocera oleae
represents the major pest in olive or-
chards, responsible for crop sanity
concerns, with birds and bats widely
recognized as effective biocontrol
agents for for some insect pests.
Considering these premises, we set out
to measure and quantify two distinct
outputs: i) the impact of bats and birds
on the biocontrol services of B. oleae in
olive orchards, and ii) the influence of
this pest on the phenolic profile of
VOO.

RESULTS For this, an exclosure experi-
ment was conducted, measuring the
biocontrol efficiency as the propor-

tional increase in B. oleae infestation
in the absence of bats and birds. For
the second parameter, VOO with esca-
lating infestation rates was produced and
analyzed for the total content of
hydroxytyrosol (HT) and its deriva-
tives, to assess the impact of B. oleae
infestation on the validity of the VOO
polyphenol health claim. The results
indicated that birds and bats success-
fully diminished B. oleae infection in
olive orchards across various produc-
tion systems, achieving a maximum
reduction of about 14%. As for the con-
centration of HT and its derivatives, a
negative correlation was observed with
increasing infestation rate, show-ing
significant reductions at infesta-tion
rates higher than 16%, reaching values
below the guidelines estab-lished by
the health claim at highest infestation
rates.

coNcLUsIONS In conclusion, bats and
birds were found to be effective bio-
control agents in olive orchards against
B. oleae pest, reflecting their important
role in the nutritional value of VOO.
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BACKGROUND Altitude significantly in-
fluences extra virgin olive oil (EVOO)
chemical composition through tem-
perature-mediated  effects on  lipid
biosynthesis. However, the discrimi-nant
power of altitude-related chemi-cal
signatures remains incompletely
characterized. Understanding these re-
lationships is critical for geographical
authentication and Protected
Designation of Origin (PDO) certi-fication
systems in premium olive oil production.

METHODS Twenty-five EVOO samples
were collected from 21 distinct alti-tudes
(450-1045 m) within the same ge-
ographical region during one harvest
season. Comprehensive  chemical
analysis quantified 37 parameters, in-
cluding individual fatty acids (satu-
rated, monounsaturated, polyunsatu-
rated) and triacylglycerol species us-
ing GC-FID and HPLC. Multivariate sta-
tistical approaches were employed: su-
pervised Linear Discriminant Analysis
(LDA) for classification, and unsuper-
vised Methods (Principal Component
Analysis, Hierarchical Clustering, K-
means) for pattern identification. All
variables were standardized prior to
analysis. Model performance was eval-
uated using classification accuracy,

variance explained, and cluster quality
metrics (silhouette score, Adjusted
Rand Index).

RESULTS LDA achieved 96% classifica-
tion accuracy (24/25 samples correct)
with two discriminant functions ex-
plaining 91% of between-class vari-ance
(LD1: 72.2%, LD2: 18.8%).

Margaric acid (C17:0, coefficient:
73.56), PoOO triacylglycerol, and
palmitoleic acid (C16:1) exhibited the
highest discriminant power. PCA re-
vealed that PC1 (52.5% variance) repre-
sented a saturation gradient, while PC2
(14.7%) captured triacylglycerol pro-
files. Unsupervised clustering identi-
fied chemical groupings with low alti-
tude agreement (ARI = 0.022), demon-
strating that supervised Methods are
essential for isolating altitude-specific
effects from other environmental in-
fluences on EVOO composition.

CONCLUSIONS Altitude exerts system-
atic, detectable effects on EVOO chemi-
cal composition, with margaric acid
emerging as a novel altitude
biomarker. Supervised LDA signifi-
cantly outperforms unsupervised
Methods for altitude discrimination,
providing a robust analytical frame-
work for geographical authentication
and PDO verification in olive oil trace-
ability systems.
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BACKGROUND Altitude influences olive
tree metabolism, affecting the nutri-
tional composition of the oil. This study
investigates how different altitu-dinal
ranges (<600m, 600-800m, >800m) alter
the content of bioactive com-pounds in
virgin olive oil, including fatty acids,
tocopherols, and polyphenols, with
implications for its nutritional value and
health-promoting effects.

METHODS Twenty-five VOO samples
from three altitude ranges (<600 me-ters,
n=8; 600-800 meters, n=9; >800 meters,
n=8) were analyzed for forty-four
nutritional compounds including fatty
acids, tocopherols, phenolic com-pounds,
pigments, and triterpenic acids. Fatty acid
methyl esters were quantified by gas
chromatography with flame ionization
detection (GC-FID), tocopherols by high-
performance liquid chromatography with
fluores-cence detection (HPLC-FLD), and
phe-nolic compounds by HPLC with diode
array detection (HPLC-DAD). Pigments
were measured spectrophotometri-cally.
Statistical analyses included a one-way
analysis of variance (ANOVA) with
Tukey post-hoc comparisons and

linear discriminant analysis (LDA) with
leave-one-out  cross-validation  for
classification modeling.

RESULTS ANOVA identified ten com-
pounds significantly affected by alti-
tude (p<0.05). Lignoceric and palmi-
toleic acids showed the highest signifi-
cance (p<0.001), decreasing by 27.7%
and 24.1%, respectively, with increas-
ing altitude. Total tocopherols de-
creased by 35.4% (366 to 237 mg/kg),
while oleuropein increased by 36.2% (17
to 23 ppm) at higher altitudes.
Discriminant analysis achieved 100%
accuracy via resubstitution and 48%
via cross-validation. Saturated/ unsat-
urated fatty acids and oleic acid were the
most discriminant variables (LDI1
explained 97.55% of the variance).

CONCLUSIONS Altitude exerts a signifi-
cant influence on the VOO nutritional
composition through differential ef-
fects on lipid metabolism and sec-
ondary metabolite biosynthesis. Higher
altitudes favor increased oleic acid
content and phenolic accumula-tion
while reducing tocopherol levels. These
findings provide a scientific ba-sis for
altitude-based geographical
characterization systems and suggest
enhanced health-promoting properties
in high-altitude VOO.
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BACKGROUND The Mediterranean
Alcohol Drinking Pattern (MADP),
characterized by moderate intake and
preference for wine, has been associ-
ated with longevity; evidence on its re-
lationship with disease-free survival
remains limited. This study aimed to
evaluate adherence to the MADP and
likelihood  of reaching age

60 free of chronic disease in a
Mediterranean cohort.

METHODS We analyzed data from 6,047
participants in the SUN (Seguimiento
Universidad de Navarra) Project, a
prospective cohort of Spanish univer-
sity graduates. Adherence to the MADP
was categorized into four groups: low
adherence (reference), moderate ad-
herence, high adherence, and absten-
tion. Multivariable logistic regression
models were used to estimate the odds of
reaching age 60 free of major chronic
diseases (cardiovascular disease, cancer,
diabetes, or death), adjusting for
potential confounders.

RESULTS Compared with participants with
low adherence to the MADP, those with
moderate adherence showed a
significantly higher likelihood of healthy
ageing (OR =0.68; 95% CI: 0.51-0.90; p=
0.008). Similarly, high adher-ence was
associated with improved odds of
reaching 60 years free of chronic disease
(OR = 0.72; 95% CI: 0.54-0.96;
p=0.026). Abstainers also showed a trend
toward better out-comes, although the
association did not reach statistical
significance (OR = 0.73; 95% CI: 0.53—
1.02; p = 0.065).

CONCLUSIONS Moderate and high ad-
herence to the MADP were associated
with a likelihood of reaching age 60 free
of major chronic diseases. Findings
support the role of a Mediterranean-style
alcohol consump-tion pattern as part of
a broader lifestyle with healthy ageing.
Further research is warranted to confirm
associations and explore mechanisms.
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BACKGROUND Upcycling olive industry
by-products into functional foods may
improve sustainability and human nu-
trition. This study developed OleaSnacks
(crackers/ sticks), gluten-free and plant-
based snacks formu-lated with chickpea
flour, extra virgin olive oil and olive
pomace powder to deliver phenolic
compounds  with  high  consumer
acceptability.

METHODS Snack prototypes were pro-
duced using chickpea flour, extra vir-gin
olive oil and phenolic- and fibre-rich
olive pomace flour (5% and 10%).
Phenolic compounds were analysed by
LC-MS/MS. In vitro gastrointestinal di-
gestion, following the INFOGEST 2.0
protocol, was performed to assess phe-
nolic bioaccessibility. Consumer tests
evaluated appearance, flavour, texture
and overall liking using a hedonic scale.
Comparative analyses were con-ducted
to identify the most promising
formulations.

RESULTS Olive pomace significantly in-
creased total phenolic content, reach-
ing up to ~3.6 mg/g, with profiles domi-
nated by hydroxytyrosol derivatives,
secoiridoids and triterpenic acids. In
vitro digestion showed substantial
bioaccessibility (up to ~2.8 mg/g), con-
firming effective release of bioactives.
Consumer tests indicated good overall
acceptance, with appearance and tex-
ture as key drivers. Formulations with
5% showed higher overall liking, while
10% increased functional potential,
highlighting a balance between sen-
sory quality and phenolic enrichment.

CONCLUSIONS  OleaSnacks are a
promising sustainable snack concept
combining circular economy, sensory
quality and delivery of bioaccessible
olive phenolics. These gluten-free,
plant-based and fibre-rich products
support  healthier snacking while
valorising olive by-products through
innovative food design.



POSTERS

PT 58 _SY 69

180

Dietary supplementation with triterpene-rich olive oil reduces
ex vivo inflammatory and nitrosative stress responses in
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BACKGROUND Virgin olive oil is widely
recognized for its health-promoting
properties, largely attributed to its mi-
nor bioactive compounds such as
polyphenols and triterpenes. Among these,
oleanolic and maslinic acids have
attracted attention due to their potential
anti-inflammatory ~ and antioxidant
effects. However, their combined impact
within dietary inter-ventions requires
further evaluation.

METHODS An optimized ex vivo whole-
blood model was employed to investi-
gate the effects of dietary intake of dif-
ferent olive oils on inflammatory and
oxidative responses. Participants were
assigned to consume either a triter-pene-
enriched high-polyphenol virgin olive
oil, a standard high-polyphenol virgin
olive oil, or a low-polyphenol olive oil
as control. After the interven-tion
period, peripheral blood sam-ples
were collected and exposed to specific
inflammatory and oxidative stress
stimuli.

RESULTS Consumption of the triter-pene-
enriched olive oil produced the strongest
protective effects, signifi-cantly
reducing markers of nitrosative stress,
including nitric oxide levels and
inducible nitric oxide synthase ex-
pression. It also led to a marked de-
crease in pro-inflammatory cytokine
production and myeloperoxidase ac-
tivity. The high-polyphenol olive oil
showed moderate bioactivity, whereas
the control oil exhibited minimal effects.

CONCLUSIONS Triterpene enrichment
enhances the immunomodulatory and
antioxidant capacity of olive oil, sug-
gesting a synergistic effect with
polyphenols. These results support the
use of this ex vivo model as a reliable
platform for evaluating the biological
impact of functional food components
and reinforce the potential of enriched
olive oils in dietary strategies targeting
inflammation and oxidative stress.
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ABSTRACT Environmental conserva-tion
in olive groves is closely linked to the
production of high-quality virgin olive
oils. In our olive-growing re-gions, this
task has yet to be devel-oped.
Production of virgin olive oils begins in
the tree itself and is partially completed
in the oil mill’s cellar. Sustainability and
authenticity in olive oils production are
two fundamental pillars that must
provide high added value to this product.
This study is part of the European
project ‘OliveOilMedNet’. The results
obtained correspond to two olive oil
campaigns: 2024/2025 and 2025/2026.
The work pre-sented focuses on varieties
‘Picual’, ‘Arbequina’ and ‘Royal’. In the
‘Picual’ and ‘Arbequina’ varieties, 50
samples per campaign were used, mostly
from Andalusia, while in ‘Royal’ the
number of samples were 30. The samples
come from olive groves with traditional,
in-tegrated and organic production sys-
tems. Most of the samples correspond to
early harvest oils. In all samples, a
complete physical-chemical and sen-
sory characterisation of the olive oils

was carried out. The study renders
particular attention to the fatty acid
and sterol composition profiles, which
are the parameters that provide the au-
thenticity of the oils produced from each
variety. Furthermore, with the aim of
achieving high quality, special attention
is given to the fractions that provide the
greatest antioxidant capac-ity (phenolic
compounds, tocopherols, and pigments)
and sensory valorisa-tion. Among the
results obtained, it is worth highlighting
how the sterol frac-tion and fatty acid
composition clearly determine the
variety. In the case of ‘Picual’, total
sterol content fluctuates within a very
narrow range of 1350-1400 mg/kg oil,
and is very different from the
‘Arbequina’ variety, which ranges
between 1930-2030 mg/kg oil, while
‘Royal” shows greater variability.
Similarly, a narrow margin of variabil-
ity is observed in the fatty acid profile in
the three varieties, as it has been de-
termined in oleic acid for ‘Picual’ (77-
81%), ‘Arbequina’ (62-69%) and ‘Royal’
(70-78%).
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Effect of changes in extra virgin olive oil consumption on the
one-year evolution of a biomarker index of inflammation in
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BACKGROUND Consumption of extra vir-
gin olive oil (EVOO) could reduce low-
grade longitudinal
studies after breast cancer diagnosis are
available. We evaluated the association
between one-year changes in EVOO con-
sumption and corresponding 1-year changes
in a composite index of inflam-mation
biomarkers.

inflammation. Few

METHODS LifeBreast is a multicenter
randomized controlled trial evaluating the
risk of breast cancer recurrence ac-cording
to two nutritional interventions. We
included 178 participants in the trial.
EVOO intake (at diagnosis and at 1-year
follow-up) was assessed using a vali-
dated food frequency questionnaire.
Inflammation biomarkers were mea-
sured at baseline and at one year using the
Olink Target 48 kit. A combined pro-
inflammatory index change was calcu-
lated as the difference between the sum of
quintiles (values 1 to 5) of serum lev-

els of 24 pro-inflammatory biomarkers
after 1-year follow-up and that same sum
of quintiles at baseline (change range: — 49
to +46). Multivariable regression mod-els
assessed the association between changes
in EVOO intake (quartiles), the
independent variable, and changes in the
combined pro-inflammatory index
(dependent variable). Mean changes in the
composite index were estimated for each
10 g/day increase in EVOO con-sumption
during that same year.

RESULTS Higher EVOO consumption was
associated with a consistent de-crease in the
pro-inflammatory index (—

8.09 points: 95% CI: —15.96; -0.20 for be-
tween extreme quartile difference) (p for
linear trend = 0.028). Furthermore, mean
changes for each 10 g/day increase in
EVOO, showed a significant decrease (—
1.58; 95% CI. -2.82; —0.36) in the
combined pro-inflammatory index was
observed.

Continues overleaf »
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CONCLUSIONS In women diagnosed with
breast cancer, an increase in EVOO con-
sumption during the first year after diag-
nosis was consistently associated with a
reduction in the pro-inflammatory pro-

file. These findings highlight the role of
EVOO in modulating inflammation and
generate relevant hypotheses for future
prospective cohort studies and random-
ized clinical trials.
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