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Early-onset (EO) gastrointestinal (Gl) cancer







Cancer statistics, 2025
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Increased incidence of 29 cancers In

young people

Male == Female
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Between 1990 and 2019, the incidence of 29 cancers — including breast, lung
and colorectal tumours — increased worldwide in people under the age of 5o,
particularly in women

Nature 627, 258-260 (2024)



Global trends in inc
factors of early-onset cancer from 1990 to 2019

dence, death, burden and risk
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The global incidence, death and DALYs rates of 29

specified early-onset cancers in 1990 and 2019 by sex.
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BMJ Oncology. 2023;2:€000049.
DALYs, disability-adjusted life years. https://doi.org/10.1136/bmjonc-2023-000049



Total EO-GI cancer incidence and mortality

absolute counts from 1990 to 2019
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Xia et al. BMC Gastroenterology (2025) 25:424
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Average annual per cent change (AAPC) in

colorectal cancer incidence by age during the
most recent 10 years of available data.

Ages 20-49 years Ages 250 years
A
New Zealand 4.0* New Zealand
United Kingdom 3:8* United Kingdom
Canada Canada
Australia Australia
USA, SEER (9 registries) USA, SEER (9 registries)
weden weden
Germany (2 registries) Germany (2 registries)
Denmark Denmark
Slovenia Slovenia
Ireland Ireland
Switzerland (6 registries Switzerland (6 registries
China (5 registries China (5 registries
France (9 registries France (9 registries
Austria Austria
Italy (8 registries) Italy (8 registries)
Croatia Croatia
Israel Israel -
Malta -1.7 Malta
Brazil, Goiania -2.8 Brazil, Goiania
Philippines, Manila _-3.0 Philippines, Manila
-4 -2 0 2 4 4 6
B

Korea (5 registries)
Cyprus

India, Chennai
Thailand (4 registries)
Turkey (2 registries)

Korea (5 registries)
Cyprus

India, Chennai
Thailand (4 registries)
Turkey (2 registries)

Netherlands Netherlands

Gosta Rich Costa Rica
o I

Japan (4 re;:ttgglse; Japan (4 regfi::?iglsa)
Bulgaria Bulgaria

Spain (9 registries) Spain (9 registries)
Poland, Kielce Poland, Kielce
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-4 -2 0 2 4 -4 -2 0 2 4 6
10-year average annual percent change (AAPC) 10-year average annual percent change (AAPC)

Rebecca L Siegel et al. Gut 2019;68:2179-2185




Age-standardised incidence rate during 2008—-2012

for colorectal cancer among adults ages 20—49 years.
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Epidemiology of EOCRC

A. Gandini et al. Cancer Treatment Reviews 130 (2024) 102821



Worldwide Burden of Pancreatic Cancer

Worldwide Burden of, Risk Factors for, and Trends in Pancreatic Cancer

Incidence: n (AAPCs) T

B (P)
LU Men IS 14 (8.85-0.41)
: 0.05 (.007) Women NN 17 (6.04-0.87)
Smoking 0.07 (< .001)
250 Years N 18 (7.83-0.91)
Alcohol drinking 0'1?).(;6.(()21.[))01) <50 Years I 8 (8.75-2.82)
<40 Years WM 4 (11.07-8.31)
L 0.06 (.028)
Physical inactivity 0.01 (.623) Mortality' n (AAPCs) T
< -8 Obesity 0.01‘(’:225()-004) Men WEEEE 8 (4.20-0.55)
Women IS 14 (5.83-0.78)
. 0.13 (.007)
High cholesterol
deaths - 0.09 (.035) Gastroenterology

g IIIIIII Gastroenterology 2021;160:744—754



Global incidence and mortality trends of gastric cancer

and predicted mortality of gastric cancer by 2035

_Estimated age-standardized incidence and mortality rates (World) in 2020, stomach, ages 20-44

Males Females
Pacific (WPRO)

0

Lin et al. BMC Public Health (2024) 24:1763



Early-Onset Biliary Tract Cancer

Early-Onset Biliary Tract Cancer (EO-BTC)

Treatment and Prognosis

Clinicopathological and Molecular Features More surgery 1 Better overall survival

Odds Ratio
M-H, Random, 95% CI
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JHEP Reports 2025



Early-Onset Gastrointestinal Cancers

The incidence is
Increasing at an
alarming rate
globally




Worldwide early-onset Gl cancers

reported in 2022

_ Early-onset gastrointestinal (Gl) cancer
Pancreatic CA

9%
Esophagus CA
13%
CRC
o i
Gastric Ca 546

24%

The incidence of early-onset Gl cancer is rising globally, and early-onset GI
cancers represent the most rapidly increasing early-onset cancer in the US.



Aetiology and Risk Factors

Obesity & T2DM O
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Risk Factors for EOGIC

High BMI:
EOGC
EOCRC

Smoking:

EOGC Antibiotics:

EOCRC EOCRC
adenoma

el \ Microbiome:

. EOCRC—dysbiosis
FocRC E0GC?
High fasting & Sugar-enriched
plasma glucose: &\ food in childhood:
EOCRC - Colon adenoma

Low physical e"-‘ e
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activity: viewing time:
EOCRC EOCRC



Modifiable risk factors

Most early-onset Gl cancers are associated
with modifiable risk factors including:

Obesity,

Poor-quality diet (eg, sugar-sweetened
beverages, ultraprocessed foods)

Sedentary lifestyle
Cigarette smoking
Alcohol consumption

f‘i Maodifiable risk factors —h\‘.
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Metabolic Risk Factors

Increased incidence of early-onset gastrointestinal cancer
and mortality from metabolic risk factors

Quantifying 6 types of early-onset (15-49 years) Gl cancer using the global burden

of disease study 202 |

Esophageal  Gastric Liver Biliary tract  Pancreatic  Colorectal

* 499,800 new cases, 285,900 deaths, and 14.01 million disability adjusted life
years from early-onset Gl cancer in 202 |
* Early-onset Gl cancer accounted for 9.519% of the overall Gl cancer incidence

* From 2000 to 2021, early-onset colorectal and biliary tract cancer increased in
incidence rates

Metabolic High BM

Diabetes .
risk factors

Death and disability-adjusted life year rate of early-onset
cancer attributable to metabolic risk factors increased in all types

Danpanichkul et al

Mayo Clin Proc. July 2025;100(7):1159-1171



Association Between Nonalcoholic Fatty Liver

Disease and Risk of Early-onset Colorectal Cancer

NAFLD, including borderline cases, is significantly associated with
an increased risk of early-onset CRC, particularly in the distal
colon and rectum

sease and early onset colorectal cancer
pulation based cohort study in Korea -

Increased risk of

early onset colorectal cancer Association between NAFLD Borderline aHR 1.14
and the risk of early onset NAFLD group :

. — (30<FLI<60) (95% Cl, 1.04-1.26)
= 1.5- colorectal cancer according = | L AEEEP | ccceeccresssieessescssesnsesssssenssennssnnnsan:
g 1.4- to the anatomical site NAFLD group  aHR 1.25
O 3 N (FLI 2 60) (95% Cl, 1.09-1.42)
P
o 1.2+
® 1.1 .
= Borderline Borderline
B A NAFLD group  2HR 1.09 ‘ NAFLD group 2R 1.13
N 09 (30<FLI<60) (95%C1,094-125) [ (30<FLI<60) (95% Cl, 1.05-1.23)
T o8 N Nk > Q| O G OGS L HR118 -----

1 2 3 4 5 6 7 8 9 10 NAFLD group aHR 1.11 _ NAFLD group oa -
(FLI260)  (95%Cl, 0.92-1.36) ' (FLIZ60)  (95% Cl, 1.06-1.31)

Fatty liver index decile

Clinical Gastroenterology
and Hepatology

Clinical Gastroenterology and Hepatology 2025



Diet and lifestyle factors associated with early-onset

colorectal cancer or neoplasia

Cases/cohort (n) Relative risk of early-onset
colorectal neoplasia (95% Cl)
214 h sedentary*® 118/89278 - 2:62 (1-15-6-00)
>2 sugary beverages® 109/41272 - 218 (1-10-4-35)
Elevated triglycerides® 9574/13678 - 2-00 (1-26-3-16)
=30 kg/m* BMI®3 114/85256 S — 1.93(115-3-25)
Hepatic stenosis®™ 9574/13678 — s 1.71(1-10-2-68)
=14 h sedentary® 118/89278 T — 1.68 (1-09-2-63)
Western diet® 118/89278 —. 1.67 (1-18-2:37)
220 pack-year smoking® 9574/13678 — - 1.64(114-237)
Processed meat® 329/1361 - 156 (1-11-2-20)
>14 alcoholic drinks per week® 329/1361 — = 1.56 (1-12-2-16)
Fruit® 329/1361 = 0-75 (0-54-1-02)
Vitamin C% 329/1361 -] 0-68 (0-49-0-94)
Aspirin use®® 651/67 416 - 0-66 (0-52-0-84)
Folate® 329/1361 - 0-59 (0-40-0-86)
B-carotene® 329/1361 - 0-52 (0-37-0-72)
Vitamin E 329/1361 - 038 (0-26-0-58)
Vegetables® 329/1361 - 0-40 (0-28-0-56)
L A A
Relative risk of early-onset colorectal neoplasia

BMI=body-mass index. Western diet=diet high in ultra-processed foods. *Rectal cancer

Lancet Gastroenterol Hepatol 2022; 7: 262-74



Pathogenetic mechanism of sporadic EO-CRC

Normal colon

Risk factors of YO-CRC during life-course

Lifestyle

e Diet: sugar, red meat,
fast food, low fibre

e Physical inactivity

» Obesity

e Alcohol use

Medication

e Increased use of antibiotics (in early life)
Potential environmental factors

e Agricultural run-off

e Industrial pollution

e Occupational exposure to dust

YO-CRC

Interplay of gut immunity and
dysbiosis of gut microbiota

Antibodies

L,

it Microbiota ! _ . Cancer
\ ) cell
Epithelial cell o —f -

Effect on gut microbiota Physiological effects

Changes in microbiota  Microbiota produces Create pro-inflammatory environment

e Dysbiosis of the oncogenic metabolites ¢ Adherence to epithelial cells
—>  gut microbiota e Secondary bile acids — e Suppression of immunotolerance

e Loss of protective e Nitrosamines mechanism

microbiota * Formate Induce tumour growth

e Activation of WNT/B-catenin signalling

Spaander, M.C.W et al. Nat Rev Dis Primers g, 21 (2023).
https://doi.org/10.1038/s41572-023-00432-7



Early-onset vs. Late-onset cancers

Early-onset colorectal cancer Later-onset colorectal cancer
age <50 age 250

Features that are more
frequent in LOCRC

Earlier detection
(screen-detected)
and lower likelihood
of metastases

Family history and
microsatellite instability

Metabolic syndrome

Consumption of
sugar-sweetened

\ beverages, red and ‘
stage diagnoses Q \;{ processed meat fl/
Poor differentiation, ) '“ - Western pattern diet

LINE-1 (long interspersed = /
nuclear element 1) \ °— Obesity and prolonged —
e
| «

Metastatic, late-

Tumor adenomatous
polyposis coli (APC)
and BRAF mutations

Clinical presentation
with a predilection
Clinical presentation with a | for the right side
predilection for the left side of the colon

of the colon and rectum

hypomethylation sedentary behavior




Unique Clinical and Molecular Characteristics

E— Aggressive Presentation
Distinct Molecular Profiles
Aggressive Treatment

Inconsistent Survival

v 9 Disparities



Implications of Early-onset Gl Cancers

\/ Medical Research

Clinical Practice and Diagnosis



1. Implication for Clinical Practice and Diagnosis




2. Implication for Cancer Screening Policies




3. Implication for Medical Research

Understanding
Significant Large-scale the unique
knowledge gap research molecular
characteristics



4. Implication for Patient Care and Survivorship




Future Directions

Specialized

Dedicated Care

Improves Research

Screening



Roadmap of strategies to reduce the public health

burden of early- onset CRC

Theme Strategy

Educate physicians, other health-care workers and the general public in order

Education _
to raise awareness of early-onset colorectal cancer
= Expand the use of genetic testing among individuals with a family history
: Conduct research to create and refine prediction models
Screening

= Evaluate the available evidence and screening guidelines
= Develop personalized screening strategies

Aetiological  Utilize existing resources to study the aetiologies of early-onset CRC; design
research additional studies

Clinical careand Set up specialized centres, units and/or clinics focused on early-onset CRC in
research order to deliver optimal care; conduct clinical trials

Akimoto, N et al. Nat Rev Clin Oncol 18, 230-243 (2021).
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