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Abstract 

Background Gastrointestinal cancers represent one of the most prevalent diseases worldwide. Strikingly, the inci‑
dence of Early Onset Gastrointestinal Cancer (EOGIC) has been rising during the last decades and changes in lifestyle 
and environmental exposure seem to play a role. EOGIC has been defined as a different entity compared to on‑
average gastrointestinal cancer, with distinct clinical and molecular characteristics. Inherent to the particularities 
of younger age, there is an unmet need for a tailored approach for the management of these patients. The TEOGIC 
proposes a comprehensive study to characterize EOGIC patients in the northern of Spain.

Methods Patients with histologically confirmed new diagnosis of colorectal, gastroesophageal and pancreatic ade‑
nocarcinoma will be considered for two cohorts: EOGIC (≤ 50 years old) and non‑EOGIC (60–75 years old), with a ratio 
of 1:2. Two hundred and forty patients will be recruited in 4 Public Hospitals from northern Spain. After receiving 
unified informed consent, demographic and clinical data of the patients will be collected in a REDCap database. 
Lifestyle related data will be obtained in questionnaires assessing diet, physical activity and the general quality of life 
of the patients before diagnosis. Biological samples prior to any onco‑specific treatment will be obtained for the anal‑
yses of circulating inflammatory proteins, gut microbiota, and the proteome of the tumor microenvironment. His‑
tologic characteristics and routine biomarkers will be also collected. Thereafter, data will be integrated and analyzed 
to assess tumor specific, pan‑tumor and sex‑associated differential characteristics of EOGIC.

Discussion The underlying risk factors and differential characteristics of EOGIC remain poorly studied, particularly 
in our geographical area. Although limited by the exploratory nature and the small sample size estimated to be 
recruited, TEOGIC represents the first attempt to comprehensively characterize these young patients, and thus attend 
to their special needs. Findings derived from this study could contribute to raise awareness and preventive behav‑
iors in the population. In parallel, molecular studies could lead to the identification of potential novel non‑invasive 
biomarkers and therapeutic targets that would help in the development of the tailored clinical management of these 
patients, focusing on screening programs for early diagnosis and precision medicine.
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Background
Gastrointestinal (GI) cancer includes malignant tumors 
of the GI tract such as colon, rectum, esophagus, stom-
ach, pancreas, liver and biliary tract. In 2020, colorectal 
was the cancer with the third highest incidence and the 
second cause of cancer-related deaths worldwide. The 
global incidence and prevalence of other GI cancers was 
also relevant that year, in this regard, both gastroesopha-
geal and pancreatic cancer represented 11.7% of all new 
cancer diagnoses and 17.9% of all cancer-related deaths 
[1]. In Spain, estimated incidences by 2024 ranked colo-
rectal, pancreatic and gastroesophageal as the first, sev-
enth and ninth most incident cancers, respectively [2]. 
Even though a global decreasing incidence of colorectal 
and gastroesophageal cancer is observed, some studies 
show an increase in Early-Onset GastroIntestinal Can-
cer (EOGIC), defined as that diagnosed in the population 
below 50 years old. Considering pancreatic cancer, both 
on average-onset and early-onset incidences are gradu-
ally growing [3–6]. Specific data regarding cancer inci-
dence among young adults are still lacking in our country.

Several studies have assessed the occurence of germline 
mutations in patients with EOGIC [7, 8], however only 
a small fraction is linked to a hereditary cancer predis-
position syndrome, since most of EOGIC cases are spo-
radic. Therefore, the increase in EOGIC incidence in the 
last years seems to be influenced by environmental fac-
tors such as changes in diet and lifestyle. Obesity, sed-
entary habits and some dietary patterns are well-known 
cancer risk factors and are prevalent among young adults 
developing GI tumors [5, 9–12]. The increased incidence 
in developed countries of early onset colorectal cancer 
(EOCRC) or gastroesophageal cancer (EOGEC) also 
support the hypothesis of environmental factors playing 
a role in this trend. In this regard, alterations in the gut 
microbiota due to antibiotic consumption, eradication 
of H. pylori infections or autoimmune atrophic gastritis 
have been associated to EOCRC and EOGEC [3, 13–16].

Some studies have assessed differential clinical and 
molecular characteristics of EOGIC, proposing the rec-
ognition of a novel entity with special requirements for 
diagnosis and clinical management. EOGIC usually pre-
sents in advanced clinical stages and with aggressive 
phenotypes, including poor differentiation, signet ring 
histology and vascular-perineural invasion [17]. EOCRC 
typically occurs in the distal colon and rectum, with a 
higher proportion of microsatellite unstable tumors, 
fewer cases of mutations in APC, KRAS, and BRAFV600E, 

and mostly with a molecular subtype related to infiltra-
tion of inmune cells [18–20]. Interestingly, it has been 
linked to a distinctive microbiota [21]. EOGEC com-
monly associates with atrophic gastritis from autoinmune 
phenomenons. It presents higher tumor grades, higher 
proportion of poorly cohesive histology and signet-ring 
cell subtype, with an increment of CDH1 mutations, as 
well as the molecular subtype EBV (TCGA classifica-
tion) [20, 22]. Early onset pancreatic cancer has lower 
proportion of KRAS, while SMAD4 mutations are more 
frequent. Different signaling pathways like Hedgehod, 
TGFβ, hypoxia or PI3K/AKT have also been reported in 
these patients [23, 24].

Additionally, EOGIC patients have distinctive char-
acteristics that affect their clinical management. Due 
to their extended life expectancy, they face long-term 
effects from therapeutic strategies, which may impact 
their quality of life and more specifically their sexual and 
reproductive health. Furthermore, cancer diagnosis at a 
young age normally represents a more pronounced psy-
chological disorder derived from its impact on profes-
sional, social and familiar commitments. This is why it is 
essential to treat these patients individually, considering 
all these factors and providing a more personalized and 
precise approach [6, 25–30].

In summary, available evidence suggests that environ-
mental factors underlie most of the increased incidence 
of EOGIC, although with geographical differences [3]. 
Available studies also suggest that EOGIC represents 
a distinct entity with differential molecular signatures 
that affect the tumor physiopathology and patients’ out-
comes. Besides, young patients need a distinct approach 
considering their longer life expectancy and unique 
familiar and social commitments. In Spain, comprehen-
sive studies focused on the incidence and characteriza-
tion of this population are still lacking. In a retrospective 
study analyzing locally advanced rectal cancer recently 
published by our group, we observed that patients diag-
nosed at a young age (≤ 50 years old) showed higher rates 
of response to neoadjuvant therapy compared to older 
patients, which suggests that these patients could benefit 
from a tailored clinical management [31].

TEOGIC study methods
Study design and aim
TEOGIC is an observational, transversal and multicenter 
study with the objective of characterizing EOGIC (i.e. 
diagnosed in patients ≤ 50 years old) in comparison to 
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non EOGIC from a comprehensive approach, covering 
aspects from tumor biology to patients´ lifestyle.

Project investigators comprise a multidisciplinary team 
involving Public Hospitals, a Biomedical Research Center, 
and a research group specialized in oncology data sci-
ence. The project is led by the Health Research Institute 
of Navarra (IdiSNA), including the University Hospital 
of Navarra (HUN)-Pamplona-Iruña and the Biomedical 
Research Center Navarrabiomed. Three more Hospi-
tals of the Northern area of Spain participate in patient 
recruitment: Miguel Servet Hospital (HMS)-Zaragoza, 
University Hospital Donostia (HUD)-San Sebastián-Don-
ostia and San Pedro Hospital (HSP) Logroño. ODysSey, 
from the Vall d´Hebron Institute of Oncology (VHIO)-
Barcelona will be in charge of the management, integra-
tion and interpretation of multiomics and clinical data.

Patient selection and recruitment
Patients will be selected and recruited in routine medi-
cal appointments by specialized medical oncologists at 
the participating Hospitals during the period of 01/2024–
12/2025. Patients will be included consecutively based 
on inclusion and exclusion criteria, following a ratio of 1 
EOGIC: 2 non-EOGIC.

Inclusion criteria

– Patients with newly diagnosed, histologically con-
firmed colorectal adenocarcinoma (CRC, group A), 
gastroesophageal adenocarcinoma (GEC, group B) 
and pancreatic adenocarcinoma (PC, group C).

– Age 18–50 (both included) years old for the EOGIC 
group, and 60–75 (both included) years old for the 
non-EOGIC group.

Exclusion criteria

– Eastern Cooperative Oncology Group (ECOG) per-
formance status of ≥ 3.

– Presence of comorbidities which may compromise 
participation of the patient in the study (mainly in 
terms of capability to complete the questionnaires).

– Having received oncological treatment directed at 
the newly diagnosed cancer (i.e., at the time of inclu-
sion the patient has not yet started any type of treat-
ment, including surgery).

Although there is a lack of consensus in the age thresh-
old to define EOGIC, it is generally set at 50 years old, 
in agreement with the initiation of most of the screening 
programs [6]. Regarding the non-EOGIC group, we set 
the lower age at 60 years old, in order to ensure a clear 

differentiation between groups; while the upper limit is 
established at 75 years old in order to exclude the very 
elderly population. Again, although the lack of consen-
sus in the age to define elderly patients, several studies in 
the field consider 75 years old as the lower limit to define 
this population, and present evidence on their differential 
characteristics compared to on-average patients [32–36]. 
Age range is also defined with the objective to minimize 
age related confounding effect.

We estimate the following number of patients to be 
included in each group: CRC-group A, 40 EOGIC and 80 
non-EOGIC; GEC- group B, 20 EOGIC, 40 non-EOGIC; 
PC-group C, 20 EOGIC, 40 non-EOGIC (Fig.  1a). Esti-
mated number of patients has been calculated based on 
incidence of EOGIC in HUN in the years 2019–2022 
(Fig.  1b), and assuming a similar incidence in the other 
participating hospitals, taking into account that all par-
ticipating Hospitals cover a similar target population. The 
rate of patient inclusion will be evaluated periodically 
and if necessary, recruitment period will be extended 
or additional Hospitals of the geographical area will be 
invited to participate in the study in order to increase 
patient recruitment.

As aforementioned, patients will be included in a ratio 
of 1 EOGIC: 2 non-EOGIC with the aim of increasing 
sample-size in the control group, thus optimizing sta-
tistical analyses and ensuring study viability. Assuming 
a statistical power of 80% and a significance level of 5%, 
this sample size allows for the detection of statistically 
significant differences between the EOGIC and the non-
EOGIC group in an exploratory approach. For continu-
ous variables at a Cohen´s d of 0.385-medium size effect; 
and for categorical variables, with variables at a 10% 
prevalence in the non-EOGIC group, a15% of size-differ-
ence between groups; with variables at a 30–70% preva-
lence in the non-EOGIC group, a 20% difference between 
groups. Additionally, semi-supervised automatic learning 
will be employed for pan-tumor comparisons, a sample 
size of 60 EOGIC and 140 non-EOGIC patients is neces-
sary to detect differences in an interest cluster of 20%.

This study is in agreement with international, national 
and local regulations for clinical studies (latest version 
of the Declaration of Helsinki, The Spanish Law for Bio-
medical Research and local regulations “Normas de 
Buena Práctica Clínica y Orden Foral 125/2009) as well 
as personal data protection (General Data Protection 
Regulation (RGPD-Regulation (EU) 2016/679), Spanish 
Organic Law 3/2018 and the local regulation “Resolution 
1387–2017 of the Managing Director of the SNS-O”). 
Ethics Committee for Investigation with medicinal prod-
ucts from Navarra, have approved this project and a uni-
fied informed consent and patient-information sheet 
has been developed following guidelines of the Spanish 
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Medication and Sanitary Product Agency (AEMPS). Pre-
vious to the inclusion, informed consent will be obtained 
for each patient.

Data collection and analyses
Figure 2 shows a general outlook of the study. After sign-
ing the informed consent, patients will be registered and 
study data will be collected and managed using REDCap 
electronic data capture tools hosted at VHIO internal 
server [37, 38]. An automated ID will be generated for 
each patient. Demographic, clinical and histopathologi-
cal data will be recorded; patient-reported questionnaires 
will be collected, and biological samples will be obtained 
for further analyses.

Demographic and clinical data and histopathological data
Recruiting medical personnel will be in charge of obtain-
ing the variables in REDCap via a complete clinical inter-
view and screening of the digital clinical record.

Demographic information related to the patients’ envi-
ronment will be recorded, including, town of residence, 
country of origin and year of migration if applicable, 
housing status, social network, educational level and 
occupation.

In parallel, a comprehensive clinical profile of the 
patient will also be recorded, including ECOG Perfor-
mance Status at diagnosis, height, current and usual body 
weight, body mass index, waist-hip ratio, allergy record, 
current medication, non-steroidal anti-inflammatory 
drug (NSAID) and antibiotics consumption, toxic habits, 

co-morbidities (H. Pylori infections and treatment, par-
ticularly for patients with GEC), previous surgeries in the 
affected organs, previously diagnosed malignancies and 
familial oncologic history as well as gynecological history 
for women. Additionally, a complete blood analysis cov-
ering a hemogram and a complete biochemistry as well 
as the tumoral markers carcinoembryonic antigen (CEA) 
and Carbohydrate antigen 19–9 (CA 19–9) will also be 
included.

Histopathological data and tissue proteome
General histopathological and molecular characteristics 
of the tumor will be comprehensively studied, via specific 
determinations relevant for each of the etiologies.

General histopathological characteristics, tumor loca-
tion and clinical tumor stage will be recorded. Colorec-
tal and gastroesophageal cancer staging will be assessed 
according to The Eighth Edition AJCC Cancer Stag-
ing Manual [39]. Pancreatic cancer will be classified as 
resectable, borderline resectable, locally advanced unre-
sectable and metastasic. Number of metastasic sites and 
their location will also be recorded in stage IV of the 
disease. Histology type and differentiation grade will be 
assessed in formalin-fixed paraffin-embedded (FFPE) 
tissue. Molecular characteristics to be recorded in FFPE 
tissue include MMR/MSI status by immunohistochemi-
cal analysis of mismatch-repair proteins (MLH1, MSH2, 
MSH6, and PMS2) as well as CD3 and CD8 infiltra-
tion in all tumors. Additional molecular characteristics 
will also be measured according to tumor type: HER2 

Fig. 1 Estimated patient recruitment. a Diagram of the recruiting centers and estimated number of patients to be recruited by group. b Number 
of cases with GI cancer treated in Medical Oncology Unit of the HUN in the years 2019–2022. Red depicts EOGIC, while green depicts non‑EOGIC 
(age > 50 years) CRC: colorectal cancer; EOGIC: early onset gastrointestinal cancer. GEC: gastroesophageal cancer; PC: pancreatic cancer
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amplification status, KRAS, NRAS and BRAF mutations 
for CRC; HER2 overexpression/amplification status, 
PDL1 (CPS) and CLDN 18.2 and FGFR2b expression for 
GEC; and KRAS mutations for PC. For all tumors, Next-
Generation Sequencing (NGS) analyses targeting cancer-
related genes will be performed if a suitable sample is 
available.

Histopathological characteristics will be preferentially 
assessed in the recruitment center. If available after rou-
tine determinations for diagnosis and clinical manage-
ment, FFPE tissue samples will be sent to the Pathology 
Department of HUN in order to perform a centralized 
assessment of missing determinations.

Lifestyle associated variables
Questionnaires related to dietary habits, physical activ-
ity and general quality of life will be collected for each 
patient.

Dietary habits questionnaire: a food-frequency ques-
tionnaire (FFQ) consisting on 136 items that evalu-
ate intake of total calories, protein, carbohydrates, fats 
(saturated, mono and polyunsaturated), alcohol, choles-
terol, fiber, vitamin A and vitamin C in the last year will 
be employed. This questionnaire was developed fully in 
Spanish and based on dietary habits in the country [40], 

since its development it has also been updated in agree-
ment with food composition tables for Spain [41]. Due 
to its complexity it requires the assistance of trained 
personnel for its completion [40]. The questionnaire has 
been validated in several epidemiological studies, includ-
ing studies in patients with cancer [41–44]. This ques-
tionnaire will always be answered with the assistance of 
trained personnel via telephone calls with the patient.

Physical activity questionnaire: the global physi-
cal activity questionnaire (GPAQ) developed by the 
World Health Organization consisting of 16 items that 
evaluate physical activity and sedentary behavior will 
be employed. This questionnaire has been extensively 
validated, also in patients with cancer [45, 46] and in its 
Spanish version [47]. Although initially developed for 
face-to-face interviews with trained personnel, several 
studies have validated administration of the question-
naire as self-reported [48–51].

Quality of life questionnaire: the short form health sur-
vey (SF-36) will be employed. The SF-36 questionnaire 
was developed in the USA to assess general health status 
in the Medical Outcomes Study [52]. Since then, it has 
been translated to numerous languages including Span-
ish [53, 54] and has been extensively validated in patients 
with cancer [55–57], within the Spanish context [58–60]. 

Fig. 2 General diagram of the study. Diagram summarizing patient recruitment criteria and data to be recorded in the TEOGIC study. EOGIC: early 
onset gastrointestinal cancer; ECOG: Eastern Cooperative Oncology Group
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This questionnaire was initially developed to be self-
reported [52], however, several studies have also reported 
its validity via telephone-calls or online [61–63].

In this study, the FFQ questionnaire will always be 
completed with the assistance of trained personnel via 
previously scheduled telephone calls with the patients. 
The GPAQ and SF-36 will be self-reported, and when 
needed, patients will be offered the assistance of trained 
personnel via telephone calls.

Of note, GPAQ and SF-36 questionnaires are designed 
to assess physical activity and quality of life at the time 
of questionnaire completion. Nevertheless, in this study, 
patients will be recruited after the diagnosis of can-
cer, which may heavily affect patients´ lifestyle. Moreo-
ver, it is the focus of this study to compare EOGIC and 
non-EGOIC patient´s general lifestyle and its impact 
on EOGIC development. Therefore, questionnaires will 
be adapted to evaluate patients´ lifestyle 1  year before 
diagnosis.

Circulating inflammatory protein profile
The circulating inflammatory protein profile will be 
obtained for each patient. For this purpose, blood sam-
ples will be obtained at the time of recruitment, and will 
always be treatment-naïve including surgery (i.e. samples 
will obtained before any kind of onco-specific therapeu-
tic intervention, including resection intended surgery). A 
sample of 10 ml of total blood in vacutainer® EDTA tubes 
will be drawn by trained nurses. Thereafter, samples will 
be processed for plasma separation within 2 h since col-
lection, following standardized work protocols in agree-
ment with the Biobank of Navarrabiomed, and stored at 
-80ºC. Samples will be sent to Navarrabiomed-HUN for 
centralized storage and subsequent analyses.

In order to assess the circulating inflammatory pro-
file of the patients, a panel of 96 key proteins involved 
in tumoral and inflammatory processes will be assessed 
(Olink® Target 96 Immuno-Oncology) by the proximity 
extension assay (PEA) technology.

Feces samples: microbiome analysis
Fecal microbiome analyses will be conducted by the 
sequencing the 16S gene. Feces samples will be obtained 
at the time of recruitment, and will always be treatment-
naïve including surgery. Samples will be self-collected 
by the patients following detailed instructions with the 
DANASTOOL Sample Collection MICROBIOME kit 
(Danagen). This kit consists of a sample collection instru-
ment and a tube holding a stabilization solution that 
enables stabilization of DNA for several months at room 
temperature and indefinitely at -80ºC. Upon reception, 
feces samples will be homogenized and stored at -80ºC, 

thereafter they will be sent to Navarrabiomed-HUN for 
further processing and analyses.

DNA extraction will be conducted using the DAN-
ASTOOL Microbiome Fecal DNA kit (Danagen), and 
the quantity and quality of the extracted DNA will be 
assessed with NanoDrop ND-1000 (Thermo Fisher Sci-
entific) and the Qubit Fluorometer (Thermo Fisher Sci-
entific), and stored at -80ºC. For microbiome analyses, 
libraries will be prepared with the xGen Amplicon Panels 
for 16S and IST1 kit (IDT), which allows for the PCR-
based enrichment on the 16S v2 V1-V9 rRNA regions. 
Thereafter, sequencing will be carried out on the Illumina 
NovaSeqplatform. After quality control (QC) assessment, 
data will be processed with QIIME to obtain Operational 
Taxonomic Units (OTUs) against reference databases 
(Greengenes or Silva).

Tumor microenvironment proteomic analysis
FFPE tissue samples will be obtained from diagnostic 
biopsies or resection specimens naive of treatment. Pro-
teomic analyses will be performed after all needed deter-
minations for diagnosis and clinical management have 
been conducted. Proteomic analyses will be conducted 
in the Proteomics unit of Navarrabiomed (ISO9001:2015 
certified). Samples will undergo "in-gel" digestion, pep-
tide reconstitution, and purification before identification 
by liquid chromatography-tandem mass spectrometry 
(LC–MS/MS), using the Ultimate 3000 RSLCnano sys-
tem coupled with an Orbitrap Exploris 480 mass spec-
trometer (Thermo Fisher Scientific). Spectra resulting 
from the analysis will be processed using MaxQuant soft-
ware and compared with the most updated H.sapiens ref-
erence proteome from the UniProt database.

Statistical analyses
Descriptive and comparative analyses will be performed 
separately for each type of tumor: CRC (Group A), GEC 
(Group B), and PC (Group C) as well as at a pan-tumor 
level, comparing all EOGIC to non-EOGIC patients.

Population characteristics will be described using 
measures of central tendency and dispersion for con-
tinuous variables and frequencies and percentages for 
categorical variables. Normality of the sample will be 
analyzed for continuous variables through histogram 
exploration, the Shapiro–Wilk test, and homoscedasticity 
by Levene’s test. Group comparisons will be made using 
Student’s t-test or Mann–Whitney U test for continuous 
variables and Pearson’s Chi-square test or Fisher’s exact 
test for categorical variables. Correlation between dif-
ferent measurements and conditions of interest will be 
assessed using Pearson’s or Spearman’s correlation tests.

Analyses for circulating inflammatory proteins, the 
microbiota and the tumor microenvironment proteome, 
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will be conducted utilizing specialized software for each 
application. Raw data will be processed, applying qual-
ity criteria, and differential signatures between groups 
will be identified. For signature identification, previously 
mentioned tests, including correction methods for mul-
tiple comparisons such as the false discovery rate (FDR).

For pan-tumor and gender/sex-level comparisons, 
machine learning algorithms will be used, allowing inte-
gration of all patient clinical and lifestyle profile data with 
variables derived from circulating inflammatory proteins, 
microbiome and tumor microenvironment proteome 
profiles, identifying clusters of patients with similar 
patterns.

Statistical analysis will be performed using IBM Statis-
tical Package for the Social Sciences (SPSS) version 24.0, 
GraphPad Prism v9, and R 4.1.0 (R Foundation for Statis-
tical Computing, Vienna, Austria. http:// www.R- proje ct. 
org/).

Discussion
EOGIC incidence is rising worldwide at an alarming 
rate and due to the relatively low proportion of heredi-
tary cases, it is thought to be associated with changes 
in lifestyle and environmental exposure [6]. Some stud-
ies have shown that EOGIC has differential clinical and 
molecular features [6, 8, 18, 20, 24], but prospective and 
comprehensive studies are still lacking, especially in our 
geographical area [3, 4].

Patients with EOGIC represent an especially vulner-
able population, with distinct challenges and needs. The 
diagnosis of EOGIC can lead to the interruption of edu-
cation, professional activity and/or familial responsibili-
ties and have a significant effect on their overall quality 
of life. Cancer associated morbidity is also distinctive in 
these patients that may have to face premature mortal-
ity. Moreover, the longer life expectancy of these patients 
requires special attention to the long-term side effects of 
chemo-radiotherapy treatments, especially those affect-
ing cardiovascular, reproductive and sexual capacity; as 
well as the effect on body image after aggressive surgeries 
[6, 25–30].

The TEOGIC study aims to characterize the distinctive 
features of EOGIC through a comprehensive approach 
that considers parameters encompassing clinical and 
demographic, as well as lifestyle characteristics of the 
patient, together with the biological characteristics of the 
tumor. The identification of unique biomarkers holds the 
potential for integration across preventive and therapeu-
tic levels, contributing to the development of precision 
medicine. Our overarching goal is to enhance the prog-
nosis and quality of life for EOGIC patients. This study 
has the potential to significantly influence the prevention 
and awareness of gastrointestinal cancer development 

within the population. By identifying lifestyle-associated 
factors linked to EOGIC, we can enhance preventive 
measures. Additionally, our molecular studies (micro-
biome and circulating proteins) could contribute to the 
identification of new sources of non-invasive biomarkers 
with a potential for early diagnosis and screening pro-
grams currently lacking in gastroesophageal and pan-
creatic cancer [17]. Similarly, the characterization of the 
proteome of the tumor microenvironment could unravel 
novel potential therapeutic targets and thus lead to the 
generation of new hypotheses in need of validation in 
upcoming studies.

The main limitations of the present study are the 
inclusion of a relatively small number of patients and a 
recruitment restricted to a limited geographical area. The 
TEOGIC study represents the first initiative to character-
ize EOGIC in our area and would serve as the founding 
experience to establish the collaborations and synergies 
of multidisciplinary teams that would enable the develop-
ment of extended studies in the future. Results derived 
from this study will also contribute to raising awareness 
about the importance of new risk factors in the devel-
opment of EOGIC and thus, serve to promote lifestyle 
changes in the general population. Additionally, as afore-
mentioned, the TEOGIC project features an exploratory 
nature to finding new sources of biomarkers and thera-
peutic targets.

Conclusion
TEOGIC is a transversal study of Early-Onset Gas-
trointestinal Cancer conducted across four hospitals 
within the national public healthcare system, a biomedi-
cal research center, and a research group specialized in 
data integration and interpretation in oncology. Its pri-
mary objective is to identify distinctive characteristics 
associated with patients with EOGIC. The findings from 
this study are expected to have an impact in preventive 
measures and therapeutic interventions in this group of 
patients.
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PC  Pancreatic cancer
PDL1  Programmed death‑ligand 1
PEA  Proximity extension assay
PIK3  Phosphatidylinositol 3‑kinase
QC  Quality control
TEOGIC  Transversal study on early‑Onset Gastrointestinal Cancer
TGFβ  Transforming growth factor β
USA  United stated of America
VHIO  Vall d´Hebron Institute of Oncology
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