
Early Onset Cancers
Arkhjamil Angeles
BC Cancer Surrey



Disclosures

Honorarium: Pfizer, Eisai

Advisory Board: Eisai



Objectives

1.Define early onset cancer (EOC)

2.Summarize the epidemiology and trends of EOC

3.Review potential risk factors for EOC

4.Review differences between EOC and later onset cancers

5.Summarize outcomes for patients with EOC

6.Clinical practice considerations for patients with EOC



Definition

• Early onset cancer (EOC)—defined as malignancies diagnosed 
before age 50



Epidemiology

• EOCs have shown a marked increase in incidence in Canada and 
globally over the past two decades, particularly for colorectal, 
breast, thyroid, and certain GI cancers

• Compared with the 1943 birth cohort, persons born circa 1988 
had approximately 5- and 2-fold greater risks of rectal cancer and 
colon cancer

• Early onset CRC accounts for ~10% of all new diagnoses of CRC, 
which has shifted the median age at diagnosis from 72 years in the 
early 2000 to 66 years at present

Veer et al. Cancer. Aug 2020.
 Sinicrope. NEJM. Apr 2022.



Veer et al. Cancer. Aug 2020. 

Age-specific average annual percentage 
changes for cancers that are increasing in 
young adults, 1983-2012



Incidence rate ratios by birth cohort from 
1903 to 1993 for cancers that are 
increasing in young adults, 1983-2012

Veer et al. Cancer. Aug 2020. 



Veer et al. Cancer. Aug 2020. 

Age-specific average annual percentage 
changes for cancers that are 
decreasing in young adults, 1983-2012





Sinicrope. NEJM. Apr 2022.

Rising incidence of colorectal cancer 
diagnoses in patients aged <50 years in 
the US



Sung et al. The Lancet Public Health. Aug 2024. 

Birth cohort incidence and mortality rate ratio 
trends from 1920 to 1990 for 11 cancers with a 
consistent increase in incidence across birth 
cohorts in the USA



Danpanichkul et al. Cancers. Aug 2025.



What is the cause of EOCs?

• The etiology of early-onset cancers is multifactorial
• Hereditary syndromes account for only a minority of cases (10-

15%), and germline genetics are mostly stable across generations
• Most cases appear to be sporadic and are likely related to 

cumulative exposures (exposome) beginning early in life and 
epigenetics

• Other potential contributors to earlier diagnosis include enhanced 
imaging technologies, and updated screening guidelines (ie. 
intensified screening of high-risk populations)



Ugai et al. Nature Reviews Clinical Oncology. Sep 2022. 

Individual life-course exposures and their relationship with the development of early-onset cancers



Possible risk factors for early-onset cancers

Ugai et al. Nature Reviews Clinical Oncology. Sep 2022. 

Cancer type Risk factors with increasing 
temporal trend

Risk factors with stable
temporal trend

Risk factors with 
decreasing temporal 

trend

Breast Earlier menarche, OCP use, nulliparity, older age at first birth, 
never breastfeeding, obesity, physical inactivity, ETOH 
consumption

Family history of breast cancer Smoking

CRC Obesity, sedentary behaviour, metabolic syndromes, T2DM, 
DLD, Western diet, low vitamin D intake, ETOH use, IBD

Family history of CRC Smoking

Endometrial Obesity

Esophageal Obesity, recurrent GERD Smoking

Head and neck ETOH use, HPV infection (in areas without vaccination)

Kidney Obesity, chemical exposure (PFAS)

Liver Family history of liver cancer Chronic HBV

Pancreatic Obesity, ETOH use Smoking

Stomach Family history of gastric cancer H. Pylori infection

Prostate Family history of prostate cancer

Myeloma Obesity



Cirillo et al. Journal of Hazardous Materials. Mar 2026. Zheng et al. Science of the Total Environment. Nov 2024.

Possible risk factors for early-onset cancers: Environmental exposures

Micro- and nanoplastics “Forever chemicals”



Volesky-Avellaneda et al. JAMA Oncology. Oct 2023.

Possible risk factors for early-onset cancers: Infectious pathogens

Mocibob et al. Cancers. Dec 2025.

More cancers were attributed to 
oncogenic infections in younger than 
older patients (6-9% vs 3-6%) 

Reduced bacterial diversity in the gut, and 
enrichment of specific bacterial 
populations have been associated with 
EOC



Differences between EO and LO cancers

• Clinical: Presenting with more advanced stages
• Pathologic: Often poorer histopathologic/tumor features
• Genomic: Differences in mutational burden



Age-specific (5-year age groups) risk of 
being diagnosed with a late-stage (III 
and IV versus I and II) early-onset 
colorectal, colon, or rectal cancer 
compared with the average screening 
age (50–74 years) from 2011 to 2017 in 
Canada (excluding Quebec)

Clinical: More Canadian patients with EOC are being diagnosed at a later stage compared to average 
screening age patients for CRC

O’Sullivan et al. American Journal of Gastroenterology. Sep 2022.



1. Lower clinical suspicion by medical staff
2. Lack of screening programs
3. Health-care access and system delays
4. Younger patients may underestimate symptoms
5. Competing life priorities
6. Psychological drivers such as fear, denial, and stigma 
7. Differences in tumor biology

Potential reasons for higher rates of late-stage diagnoses in younger patients



Ugai et al. Nature Reviews Clinical Oncology. Sep 2022. 

Pathologic: Tumour-specific differences in early-onset versus later-onset cancers

Cancer type Tumor characteristics

Breast High tumor grade, triple negative subtypes, high Ki-67

CRC MSI-H status, LVI and PNI, signet ring cell histology, lower 
lymphocytic immune reaction

Endometrial Poor differentiation, high mitotic rates, deep myometrial invasion

Pancreatic Poor differentiation, PNI

Prostate Fewer AR, SPOP, ASXL1 alterations

Gastric High grade, signet ring cell or diffuse histology, somatic alterations 
(CDH1, BANP, TGFBR1, MUC5B)



Li et al. The Lancet Oncology. Aug 2025. 

Genomic: Differences in gene mutation frequencies and mutation rates between EO and LO CRC



EOC and survival outcomes

• For most cancers, outcomes for patients with EOC have remained 
unchanged likely due to advances in treatment and care

• Mortality rates are improving for patients with later onset cancers 
likely due to better treatments and broader implementation of 
screening programs allowing for earlier detection



O’Sullivan et al. American Journal of Gastroenterology. Sep 2022.



Shiels et al. Cancer Discovery. Jul 2025.

Female Breast Kidney Colorectal



Clinical considerations 

• Primary care providers
1. Recognize red flag symptoms

• All adults with hematochezia should be considered for colonoscopy, as 
hemorrhoids do not exclude additional pathology

• Refer for colonoscopy any patient with hematochezia, abdominal pain, altered 
bowel habits, unexplained iron deficiency anemia, or unintentional weight loss

• Be alert to persistent or unexplained symptoms in younger patients, especially when 
multiple consultations occur

• Teenagers and young adults with cancer consult more frequently (≥4 times in 3 
months) before diagnosis compared to controls

Demb et al. JAMA Network Open. May 2024.
Saatci et al. British Journal of Cancer. Oct 2024.



Clinical considerations 

• Primary care providers
2. Implement age and risk appropriate screening
3. Obtain family history and refer for genetic testing

https://www.bccancer.bc.ca/health-professionals/clinical-resources/hereditary-cancer





Clinical considerations 

• Primary care providers
4. Assess and counsel on modifiable risk factors

• Diet and nutrition
• Encourage balanced diet with fruits, vegetables, whole-grains, healthy fats
• Limit intake of processed foods, sugar-sweetened beverages
• Adequate vitamin D intake
• Limit or avoid alcohol consumption

•  Physical activity and weight
• Encourage regular moderate to vigorous intensity physical activity
• Achieve and maintain healthy body weight

• Other behaviours
• Smoking cessation
• Minimize antibiotic overuse/misuse
• Sun protection
• Vaccination for eligible patients

Gapstur et al. Cancer Journal for Clinicians. Oct 2018.



Clinical considerations 

• Oncologist
• Discuss hereditary testing
• No robust data available yet to change treatment guidelines for patients 

with EOC
• Unique needs that should be considered and addressed

• Impacts of treatments on fertility preservation and sexual health
• Early menopause, POF, ED, family planning

• Impacts on education/work and finances
• Impacts on long-term health outcomes, and treatment-related morbidity

• Renal toxicity, early CV disease, second malignancies, bowel habit changes, bone and 
endocrine metabolism, chronic pain, neuropathy, chronic fatigue, brain fog

• Impacts on mental health
• Depression, anxiety, body image issues, sleep pattern changes

Terry et al. Annual Review of Public Health. Nov 2025.



Clinical considerations 

• Public health authorities and policy makers
• Fund programs promoting healthy lifestyles
• Re-evaluate screening programs to reflect contemporary data while 

balancing benefits with cost and potential harms
• Public education and health literacy

Terry et al. Annual Review of Public Health. Nov 2025.



Research and future directions

• Identify novel and changing risk factors (early life exposures) for 
EOC
• Using health records data and early child cohort studies
• Serial biospecimen collection (blood, urine, stool, saliva, etc) as a tool for 

identifying genetic changes/risk factors associated with EOC

• Re-evaluating and optimizing screening programs
• Trial design considerations



Summary

• EOC incidence rates are rising globally
• EOC appear to differ from average/later onset cancers often with a 

more advanced presentation at diagnosis and more aggressive 
appearing tumor biology

• Outcomes of EOC appear to be unchanged over time likely owing to 
advances in cancer treatment

• Hereditary causes only account for a small proportion of EOC; 
changing environmental exposures are likely contributing factors in the 
development of sporadic EOC

• Optimal management of patients with EOC require a united effort 
amongst PCP, oncologists, and public health officials, and should 
address unique challenges
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