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EOCRC is increasing in 27 countries (2008 ï2017*) 

14.8 per 100,000

#14 in AAPC: 2.13%

Adapted from Sung et al., Cao, Bray, Jemal, Lancet Oncology, 2025

11.4 per 100,000

#5 in AAPC: 3.59%

median age 72yr Ą 66yr

Average Annual Percent Change (AAPC), %

< 0

 [0, 1)

[1, 2)

Ó 3

Non-significant

[2, 3)

No data

*Exceptions are Costa Rica and Spain (2005ï16) and Japan (2006ï15).

8.9 per 100,000

AAPC: 3.24%

11.6 per 100,000

AAPC: 2.92%

7.6 per 100,000

AAPC: 2.76%



EOCRC clinicopathological features , US

Siegel et al., CA Cancer J Clin, 2023 

Advanced stages, poorly differentiated

Cercek et al., JNCI, 2021 

Majority are sporadic

Majority are left -sided

Sinicrope, NEJM, 2022



EOCRC genomic landscape

Li et al., Lancet Oncology, 2025

Å4983 EOCRC vs. 12150 LOCRC (8 countries)

ÅTarget panel + WES

Country EOCRC (%)

USA 82%

China 13%

Other 6 countries 5%

ŷ APC, ŷ KRAS, ŷ CTNNB1 

Ź BRAF, Ź RNF43

Hypermutated  Non-hypermutated

Li et al., Lancet Oncology, 2025

ŷ TP53

Ź BRAF, Ź KRAS

EOCRC vs LOCRC 

ÅEOCRC: 
Å Higher mutation frequency in 137 genes including TP53, TCF7L2, CTNNB1

Å Lower mutation frequency in 6 genes: BRAF, RNF43, SOX9, AXIN2, HNF1A, ELF3 



EOCRC mutational signatures

Díaz-Gay et al., Nature, 2025

Å 132 EOCRC vs. 849 LOCRC (11 countries)

Å WGS T/N

Å Colibactin signatures (SBS88, ID18) more common in EOCRC
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Challenges  and opportunities  in EOCRC risk factor discovery

Kuh & Ben-Shlomo, Oxford 2004

Hanson et al, J Clin Transl Sci 2020

Wright & Hanson, Trends in Cancer 2022

Wagner et al, Lancet Public Health 2024



Hofseth et al., Nat Rev Gastro, 2020

Sinicrope, NEJM, 2022

Zaki et al., Nat Rev Gastro, 2023

Du et al., Nat Rev Endocrinol, 2025

EOCRC risk factors that are common  and emerging  

in recent generations ( Cao lab, 2017+ )



Recent evidence on antibiotic use

Kane et al., Clin Gastroenterol 

Hepatol, 2025

No associations for antibiotic type (any, by spectrum, bacterial target, 

class) and duration of use

Lu et al., JNCI, 2021 

Nguyen*, Cao* et al., CTG, 2022

ÅNested case-control study, Kaiser Permanente Northern California 

Å1359 EOCRC vs. 4711 controls



Team leads:

Yin Cao
Washington University in St. Louis

Andrew Chan
Massachusetts General Hospital
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PRO SPECT (2024 - 2029, 25 million direct cost)

Pathways, Risk factors, and mOleculeS to Prevent Early-onset Colorectal Tumors

CANCER GRAND CHALLENGES TEAM PROSPECT

https://www.cancergrandchallenges.org/prospect

https://www.cancergrandchallenges.org/prospect


TEAM PROSPECT

Gary Patti, PhD

Exposomics/Metabolism 
WashU 

 

Jason Buenrostro , PhD

Cellular & molecular biology
Harvard Curtis Huttenhower , PhD

Computational biology
                 Broad Institute 

Ömer Yilmaz, MD, PhD

Pathologist; Stem cell biology
MIT

Yasmine Belkaid , PhD

Immunology
Institut  Pasteur

Andrew Chan, MD, MPH  (co -TL)

Gastroenterologist; Cancer prevention
Mass General Hospital

Bhawna Sirohi , MBBS, FRCP

Medical oncologist; Global oncology
BALCO Medical Centre

Tim Spector, MD

Clinician; Genetic epidemiology; precision nutrition
Kingôs College London

Yin Cao, ScD, MPH (co -TL)

Cancer epidemiology
WashU 

Nicola Segata, PhD

Computational biology
U Trento 

Emily Balskus , PhD

Chemical biology
HHMI, Harvard

+~30 collaborators

(32% early stage)

+~30 future leaders

+~15 cohorts/biobanks

7 countries  



PIONEERING PATIENT ENGAGEMENT IN PREVENTION  RESEARCH

ñThey are our bridge to the publicò
Å Instagram: 993K views with extensive 

engagement
Å Media engagement: Times, BBC, 
Telegraph, Sun, Daily Express, ITVôs 
Lorraine

ñWe learned how to communicate science 
and uncertainty behind itò
Å PAs developed 5 big picture 

questions to help our future leaders 
communicate  science

ñWe found the meaning of our workò
Å PAs actively engage in all levels of 

science 
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EOCRC: an emerging disease of metabolic dysregulation

Du et al. Cao, Chan, Nat Rev Endocrinol, 2025



LIFE-BMI
Lifetime Impact and 

Forecasting of 

Evolving BMI

Hazelton*, Ni*, Harlass* et al., Cao, medRxiv

Mapping exposome  throughout life course (Longitudinal)
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Circadian regulation 

coordinates cell cycle 

control, DNA repair, 

immunity, and 

metabolism in both 

homeostasis and 

cancer; yet except shift 

work, human evidence 

is limited.

Emerging risk factor/mechanisms: circadian dysregulation

Fortin et al., Cao, Pannunzio, Masri, Nature Cancer, 2025



Mauri et al., Cell, 2025

ÅTumor age defines time from first 

neoplastic cell to diagnosis; 

crucial to understand EOCRC 

biology.

ÅEOCRC may evolve faster than 

standard-onset CRC proposed as 

ñfast-trackò tumorigenesis.

ÅLowering screening age alone is 

inadequate for early detection.

Emerging framework: tumor age
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Proposed diagnostic pathways to improve EOCRC early diagnosis 

Fritz, George, Carethers, Cao, Annual Review of Medicine, 2025
John 

Carethers
 

Cassandra
Fritz

 

Manju 
George



Conclusions

ÅWe have made important strides in defining EOCRC molecular features, 

clarifying risk factors, and identifying gaps in early detection . 

ÅYet much work remains to truly advance prevention.

ÅWe need all  to drive this revolution!
ïEpidemiologists, biologists, geneticists, data scientists, environmental scientists, 

chemists, toxicologists, behavioral and implementation scientists, economists, 

modelingé

ïPolicy makers, health providers, teachers, parents, patients, general publicé

ïFunding agencies and philanthropic supporté

ïNext generation of interdisciplinary scientists!!
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We look forward to 
collaborating with 
you!

yin.cao@wustl.edu



Thank You
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Georgia CORE × CHEMISTRY
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A CAMPAIGN THAT 
WOULD GET 25-45 YEAR 
OLDS TALKING ABOUT 
COLON CANCER.

Georgia Core × CHEMISTRY

THE CHALLENGE:



Georgia Core × CHEMISTRY



Georgia Core × CHEMISTRY

Georgia CORE replaces dozens of bar seats 
with weird looking stools to remind people 
to check their stool for weird symptoms of 
colorectal cancer. 

ğǸẏʬǸ ǍȺȺ ɾǍʌ ɐɅ Ǎ ɾʌɐɐȺ ʭțǸɶǸ ɐɅǸ ȺǸȓ ȡɾ Ǎ lilẏ 
ɐȒȒṣ !ɅǱ Ǎ ɾʌɐɐȺ ʌțǍʌẏɾ Ǎ lilẏ ɐȒȒ ȡɾ Ǎ ɾȡȓɅ ɐȒ 
ǪɐȺɐɶǸǪʌǍȺ ǪǍɅǪǸɶṣ ñɐṞ ȺǸʌẏɾ ɶǸɳȺǍǪǸ ɾʌɐɐȺɾ Ǎʌ 
bars around GA with discolored, wobbly, 
weirdly shaped stools that have a plaques 
warning of colorectal cancer signs. 



SO WE MADE DOZENS OF 
WEIRD LOOKING STOOLSé

Georgia Core × CHEMISTRY





AND PUT 
THEM IN 
BARS 
& COFFEE 
SHOPS 
AROUND 
GEORGIA



ALONG WITH
SIGNAGE,
COASTERS,
AND COFFEE 
SLEEVES WITH
MORE INFO



WE CREATED A 
LANDING PAGE 
FOR MORE INFO, 
LINKS, AND 
LEARNING.

Georgia Core × CHEMISTRY





WE ACTIVATED
PAID MEDIA FOR 
FURTHER REACH 
AND IMPACT

Georgia Core × CHEMISTRY

A 3-MONTH LONG MASS 
AWARENESS CAMPAIGN



OVER 50 BILLBOARDS ACROSS ATL & HIGH INCIDENCE 
MARKETS LIKE  APPLING, EMANUEL, LEE, TERRELL, CARROLL, 
WARE, SUMTER, STEPHENS, BURKE


