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Increasing rates of early-onset colorectal cancer since early 1990s
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In 2017, the NCCRT prioritized unanswered research questions:

1. What is the role of known risk factors?

2. Do risk factors differ by site, i.e., colon vs. rectum?

3. What is the role of novel/proposed risk factors?

4. Are there vulnerable times of exposure related to risk for early-onset 

colorectal cancer?

5. Is early-onset colorectal cancer molecularly different than colorectal cancer 

in older adults?

6. What are best practices for implementing current recommendations for 

identifying and managing early-onset colorectal cancer?

Lowery JT, et al. Colorect Cancer 2020; 9(3).



1. What is the role of known risk factors?

Well-established risk factors, such as obesity, increase risk of early-

onset colorectal cancer. 



Near identical associations between dietary risk factors and 

early- vs. later-onset colorectal cancer

Early-onset Later-onset

OR (95% CI) OR (95% CI)

Lower folate 1.08 (0.98, 1.18) 1.04 (1.01, 1.07)

Lower fruit 1.01 (0.96, 1.07) 1.06 (1.04, 1.08)

Lower vegetable 1.00 (0.94, 1.06) 1.01 (0.99, 1.04)

Higher red meat 1.10 (1.04, 1.16) 1.07 (1.05, 1.10)

Higher processed meat 1.03 (0.95, 1.12) 1.06 (1.03, 1.14)

Lower fiber 1.11 (1.00, 1.23) 1.10 (1.06, 1.14)

Lower calcium 1.09 (0.99, 1.34) 1.13 (1.10, 1.16)

…and lifestyle-related risk factors
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1. What is the role of known risk factors?



Similar association between metabolic syndrome and early- 

vs. later-onset colorectal cancer
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Risk of early- vs. later-onset colorectal cancer similarly 

increases by number of components of metabolic syndrome

Early-onset Later-onset

HR (95% CI) 1.20 (1.14, 1.27) 1.19 (1.17, 1.21)

P-value <0.001 <0.001

1. What is the role of known risk factors?



2. Do risk factors differ by site, i.e., colon vs. rectum?

Yes and no.
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2. Do risk factors differ by site, i.e., colon vs. rectum?



12

0 1 2 3 4 5 6

Incidence rate per 100,000

Proximal Colon

Distal Colon

Rectum

SEER 12 Incidence, 1992-2021, Age 20-49

Incidence rates 

shown over the 

period 1992-95 vs. 

2018-21 

2. Do risk factors differ by site, i.e., colon vs. rectum?



Colon Rectum

OR (95% CI) OR (95% CI)

Cigarette smoking 0.99 (0.94, 1.04) 0.99 (0.94, 1.05)

Sedentary lifestyle 1.15 (0.88, 1.51) 1.09 (0.78, 1.53)

Higher alcohol use 1.29 (1.06, 1.47) 1.34 (1.08, 1.67)

Lower fruit 1.05 (0.99, 1.10) 1.10 (1.03, 1.17)

Lower vegetable 1.03 (0.97, 1.10) 1.08 (1.01, 1.16)

Higher red meat 1.12 (1.06, 1.18) 1.12 (1.05, 1.19)

Higher processed meat 1.06 (0.97, 1.16) 1.09 (0.98, 1.21)

Lower folate 1.14 (1.04, 1.24) 1.24 (1.11, 1.37)

Lower fiber 1.14 (1.02, 1.27) 1.30 (1.14, 1.48)

Lower calcium 1.15 (1.05, 1.26) 1.24 (1.11, 1.39)

No NSAID use 1.33 (1.12, 1.60) 1.66 (1.31, 2.09)

Similar risk of early-onset colon and rectal cancer 

associated with known risk factors

…but some suggestion of differences

2. Do risk factors differ by site, i.e., colon vs. rectum?



3. What is the role of proposed/novel risk factors?

The environment is a top suspect.



Drinking water 

treatment plants 

mapped to residential 

address

Colorectal cancer 

ascertained from 

national cancer 

registry

988,144 person-

years of follow-up

Compared with no exposure, low and high exposure to 

disinfection by-products was associated with colorectal cancer in 

men but not women 

Men Women

HR (95% CI) HR (95% CI)

No exposure 1.00 1.00

Low exposure (< 15 µg/L) 1.23 (1.03, 1.47) 0.93 (0.74, 1.17)

High exposure (≥ 15 ug/L) 1.26 (1.05, 1.51) 0.97 (0.77, 1.23)

Disinfection by-products are formed with chlorine reacts 

with organic matter in drinking water

3. What is the role of proposed/novel risk factors?



Serum concentrations of several polychlorinated biphenyl 

congeners (PCBs) higher in cases vs. controls
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High exposure to PCB-28 and PCB-118 was also linked to 

KRAS and TP53 mutations

KRAS TP53

Wild-type Mutated Wild-type Mutated

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

PCB-28
2.78 

(1.24, 6.25)

2.83 

(1.13, 7.06)

2.16 

(0.79, 5.91)

2.06 

(0.85, 5.01)

PCB-118
2.27 

(1.04, 4.96)

1.64 

(0.67, 4.01)

1.40 

(0.52, 3.75)

2.79 

(1.22, 6.37)

3. What is the role of proposed/novel risk factors?



4. Are there vulnerable times of exposure related to risk?

Yes. Exposures in early life, beginning in utero, may set the stage 

for colorectal cancer diagnosed in adulthood.
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4. Are there vulnerable times of exposure related to risk?

http://www.seer.cancer.gov/
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4. Are there vulnerable times of exposure related to risk?

http://www.seer.cancer.gov/
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The Child Health and Development Studies is a multi-generational 

cohort of pregnant mothers and their now-adult offspring 

followed prospectively for more than 60 years

In utero exposure to Bendectin 

(doxylamine/pyridoxine/dicyclomine) increased risk of 

colorectal cancer in adult offspring

HR (95% CI) for exposed vs. not exposed: 

3.38 (1,69, 6.77)

4. Are there vulnerable times of exposure related to risk?



5. Is early-onset colorectal cancer molecularly different than 

colorectal cancer in older adults?

Not really.
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No difference in frequency of oncogenic alterations between 

early- and later-onset colorectal cancer

Similarly, no difference in tumor mutational burden, fraction 

of genome altered, whole-genome duplication, or loss of 

heterozygosity between early- and later-onset colorectal 

cancer

5. Is early-onset colorectal cancer molecularly different?
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5. Is early-onset colorectal cancer molecularly different?
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Some differences in frequency of oncogenic alterations for 

age <40 years vs. age 50+ years

When age was modeled as a continuous variable:

• Mutations in ASXL1, BRAF, CEBPA, CDKN2A, DNMT3A 

FAM123B, RNF43, SF3B1, SOX9, and TET2 increased with 

increasing age

• Mutations in CTNNB1, GEN1, MYC, POLE, and TP53 

decreased with increasing age



6. What are best practices for implementing current 

recommendations for identifying and managing early-onset 

colorectal cancer?

Act upon family history.

Minimize time from symptoms to diagnosis. 
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6. What are best practices? Act upon family history.

About 1 in 4 patients with 

early-onset colorectal 

cancer met criteria for 

earlier screening based 

upon family history

Almost all of these cancers could 

have been diagnosed earlier or 

prevented if screening had been 

implemented per family history 

guidelines 

Diagnosed with CRC at age 40-

49 years (n=2,473)

Met criteria for early screening: 

25% (n=614/2,473)

Guidelines recommend 

screening initiation age younger 

than actual diagnosis age: 98% 

(n=604/614)

Guidelines recommend 

screening initiation age same 

or older than actual 

diagnosis age: 2% 

(n=10/614)

98%

2%
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6. What are best practices? Minimize time from symptoms to diagnosis.

Patients frequently present with “red flag” symptoms such 

as hematochezia, abdominal pain, and altered bowel habits

These same symptoms increase risk of early-onset colorectal 

cancer in the general population, for example, hematochezia:

45
40
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Study Population HR/OR (95% CI)

Demb et al, 2021 U.S. Veterans 10.66 (8.76, 12.97)

Fritz et al, 2023 IBM MarketScan 5.13 (4.36, 6.04)

Glover et al, 2019 Explorys 13.66 (11.61, 16.08)

Stapley et al., 2017
UK Clinical Practice 

Research Datalink
54.00 (26.25, 111.07)

Syed et al., 2019 Explorys 9.83 (9.12, 10.60)



In 2024, the NCCRT pushed the research agenda forward:

1. Move beyond known risk factors and comparisons by age +/- 50 years.

2. Re-focus efforts to identify risk factors for rectal cancer.

3. Conduct innovative studies of environmental exposures.

4. Identify opportunities to measure exposures across the life course.

5. Implement evidence-based interventions for family history.

6. Test non-invasive strategies for triaging patients with symptoms.



caitlin.c.murphy@uth.tmc.edu

Thank you!
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Thank you!

caitlin.c.murphy@uth.tmc.edu

mailto:caitlin.c.murphy@uth.tmc.edu


University of Virginia’s Battle Against 
Early Onset Colorectal Cancer

March  Col orectal  Aw areness  Month  2024

TA L A  M A H M O U D ,  M D ,  L I N D S E Y  B I E R L E ,  D O ,
N E E R A L  S H A H ,  M D ,  C Y N T H I A Y O S H I D A ,  M D

• N O V E M B E R  2 1 - 2 2 ,  2 0 2 4



Agenda • B A C K G R O U N D

• I N I T I A T I V E  O V E R V I E W

• C A M P A I G N  E X E C U T I O N

• R E S U L T S  &  I M P A C T

• K E Y  T A K E A W A Y S

• F U T U R E  D I R E C T I O N S



Background NCCRT Leadtime Messaging Guidebook:

• By 2030, 1 in 10 Americans aged 20-49 will be diagnosed with 

colorectal cancer

• Colorectal cancer is now a leading killer in young adults 

• The rates of colorectal cancer in adults aged 20-39 has been 

increasing every year since 1980s

Personal connection with the cause and initiative.



Initiative Overview



Rationale

O u r  c a m p a i g n  a i m e d  t o  r a i s e  a w a r e n e s s  o n  e a r l y  o n s e t  

C R C  a m o n g  y o u n g  a d u l t s ,  i n c l u d i n g  y o u n g  h e a l t h c a r e  

p r o f e s s i o n a l s ,  e d u c a t i n g  t h e m  a b o u t  s y m p t o m s  a n d  t h e  

i m p o r t a n c e  o f  e a r l y  a c t i o n .  

W e  f o c u s e d  o n  i n d i v i d u a l s  a g e s  1 8 - 3 5 ,  a  d e m o g r a p h i c  

o f t e n  o v e r l o o k e d  i n  t r a d i t i o n a l  C R C  a w a r e n e s s  e f f o r t s .

T h e  N C C R T L e a d  T i m e  M e s s a g i n g  g u i d e b o o k  s h o w e d  t h a t  

y o u n g e r  a d u l t s  d e s i r e  i n f o r m a t i o n  o n  C R C  s c r e e n i n g  f r o m  

h e a l t h c a r e  p r o v i d e r s .



Collaborativ
e Approach

This initiative brought together diverse members of the UVA 

community:

•Undergraduates

•Medical students

•Internal medicine residents

•Gastroenterology fellows

•Faculty members









Spotlight Focus on Healthcare Providers Training:

• Young people are less likely to discuss CRC screening, 
symptoms, and family history with their doctors.

• Clinicians should routinely use family history to identify 
individuals at increased risk for CRC.

• Promoting primary prevention and early detection can 
help reduce CRC mortality.

• Clinicians should consider CRC as a potential diagnosis 
when evaluating patients with relevant signs and 
symptoms, regardless of the patient’s age.



Campaign Execution



Timeline

Aug ‘23 March ‘24Sep ‘23 Oct ‘23 Nov ‘23 Dec ‘23 Feb ‘24Jan ‘24

Meetings with undergraduates, 

residents, fellows and faculty
Campaign Creation Campaign Launch



Campaign

Media 
Campaign

Local Radio 
Station

Social Media 
Infographics

On-grounds 
Campaign

Layout



Social 
Media
Campaign

Instagram
• @uvagastro
• @uvaimr
• @hittingcancerbelowthebelt

Facebook
• UVA Cancer Center



Infographics



Infographics



Infographics



Radio Segment



On-grounds
Campaign



Guest Lecturer



Inflatable Colon Day



Wear Blue Day



Medical School Newsletter



Results & Impact



Campaign Reach
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Key Takeaways



Lessons 
Learned

• Importance of tailored messaging for young adults 

• Power of collaborative, multi-level university engagement

• Importance of making young healthcare trainees aware of early 

onset CRC and its symptoms

• Effectively engaged the local and UVA Health community 

• These efforts signify significant progress towards building a 

professional network dedicated to addressing early-onset CRC



Future Directions



Moving 
Forward

Where do we go from here?

• Sustainability at our institution 

• Potential for replication at other institutions 

• Continued focus on EOCRC awareness

• Expanding the initiative to include underrepresented communities



Thank You!
QUESTIONS?



Early-age Onset Colorectal Cancer

Standards of Care, Treatments and Survivorship

59

Y. Nancy You, MD MHSc

Professor, Department of Colon and Rectal Surgery

Clinical Medical Director, Colorectal Service Line

University of Texas MD Anderson Cancer Center

Young-Onset Colorectal Cancer



MD ANDERSON CANCER CENTER

Updates on Treatment and Survivorship

1. Personalized Medicine, Expanding role of molecular diagnostics

• Germline testing

• Genomic profiling

• Circulating tumor elements

2. Metastatic Disease

3. Local Therapy

• Local excision

• Organ preservation

4. Survivorship: Treating the Whole person

Young-Onset Colorectal Cancer

60



MD ANDERSON CANCER CENTER

Personalized medicine - Expanding role of molecular diagnostics

Young-Onset Colorectal Cancer

Hereditary 

22% [10-33%]

Familial

Sporadic

Mauri et all, Molecular Oncology 2019

~ 5%

“Hereditary”

Polyposis Syndromes

Adenoma predominant

Classic FAP (APC, dominant)

Attenuated FAP

MYH-polyposis (recessive)

Hamartoma predominant

Hyperplastic/Serrated adenoma

 

 

Non-polyposis 

Syndromes

Mismatch repair deficient  

(dMMR)

Lynch Syndrome (MLH1, 

MSH2, EPCAM, MSH6, 

PMS2)

Mismatch repair proficient 

(pMMR)

Familial Colorectal Cancer 

Type X

Other

Categorizing Germline Risk



MD ANDERSON CANCER CENTER

Neoadjuvant Pembrolizumab for Patients with 

Mismatch Repair Deficient Localized and Locally 

Advanced Solid Cancers 

ESMO 2021

Targetting DNA Mismatch repair : Metastatic, adjuvant, neoadjuvant, pre-

emptive settings

EA2201: An ECOG-ACRIN phase II study of neoadjuvant 

nivolumab plus ipilimumab and short course radiation in MSI-

H/dMMR rectal tumors.

ASCO 2022

Young-Onset Colorectal Cancer

Personalized Medicine: Expanding role of molecular diagnostics



MD ANDERSON CANCER CENTER

Who Really Needs Adjuvant Therapy

Minimal residual 

disease (MRD)

Kneuertz et al.  JAMA Surg 2015

Dasari et al,  Nat Rev Clin Onc 2020

Young-Onset Colorectal Cancery

Personalized Medicine : Expanding role of molecular diagnostics



MD ANDERSON CANCER CENTER

Updates on Treatment and Survivorship

1. Expanding role of molecular diagnostics

• Germline testing

• Genomic profiling

• Circulating tumor elements

2. Metastatic Disease

3. Local Therapy

• Local excision

• Organ preservation

4. Survivorship: Treating the Whole person

Young-Onset Colorectal Cancer

64



MD Anderson 

Managing Metastatic CRC: Sequencing Therapies

Upfront Primary Tumor resection: 

No survival benefit; High morbidity; 

Risk never receiving systemic therapy



MD Anderson 

Conrad C, Vauthey JN, You YN Ann Surg Oncol  2017; Maki H, Vauthey JN, You YN Eur J Surg Onc 2024

Median OS survival: 5.6 years (2.7–12.6)

 

5-year OS: 56.3% (CE)



MD ANDERSON CANCER CENTER

Updates on Treatment and Survivorship

1. Expanding role of molecular diagnostics

• Germline testing

• Genomic profiling

• Circulating tumor elements

2. Metastatic Disease

3. Local Therapy

• Local excision

• Organ preservation

4. Survivorship: Treating the Whole person

Young-Onset Colorectal Cancer
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MD Anderson 

Surgery For Optimal Local Control

Young-onset CRC

 

Proximal & Distal margins

Radial margins

Vascular dissection, high ligation, nodal harvest



MD Anderson 

Long-term morbidity of limited vs. extended colon resection

69

You et al DCR2008

Young-onset CRC



MD Anderson Young-onset CRC

Functional Sequelae of Pelvic Surgery



MD Anderson 

• ACOSOG Z6041

Local excision of Rectal Cancer: Can we “convert” some tumors to be “safe”?

Trade off  = radiation, chemotherapy, outcomes

Young-onset CRC

• 1- and 2- year locoregional 

relapse-free survival = 98% 

(95% CI, 86 to 100) and 90% 

(95% CI, 58 to 98)

• Preserved quality of life and 

rectal function scores



MD ANDERSON CANCER CENTER

Young-Onset Colorectal Cancer

72

Organ Preservation
Non-operative Management
Watch & Wait



Neoadjuvant Treatment Strategies in Colon and Rectal Cancer

73

• Toward “Total Neoadjuvant Therapy”

Y. Nancy You, MD MHSc

FOLFIRINOX (6 

cycles)

PRODIGE 23

Surgery FOLFOX (6 cycles)/ 

CAPOX (4 cycles) 

Surgery FOLFOX (12 cycles) /

CAPOX (8 cycles) 

STELLAR

FOLFOX (4 cycles) SC-RT

LC-CRT

CAPOX (2 cycles)Surgery
T3,4/N+, low-mid

CAPOX (4 cycles)Surgery

POLISH II
Fixed T3, T4 FOLFOX (3 cycles) SC-RT

LC-CRT

Per treating DMSurgery

Per treating MDSurgery

SurgeryRAPIDO

SC-RT

LC-CRT

FOLFOX (9 cycles) / CAPOX (6 cycles) 
T4/N+/EMVI/CRM+

Per treating MD

LC-CRT

LC-CRT
T3,4/Nany

Surgery FOLFOX/CA
POX 



• No residual mass, ulceration, or stenosis

• Whitening of the mucosa

• Telangectasia

Habr-Gama A, et al. Dis Colon Rectum 2010; 53:1692-8.

Assess response to neoadjuvant therapy

Neoadjuvant Treatment Strategies in Colon and Rectal Cancer:



MD ANDERSON CANCER CENTER

Updates on Treatment and Survivorship

1. Expanding role of molecular diagnostics

• Germline testing

• Genomic profiling

• Circulating tumor elements

2. Metastatic Disease

3. Local Therapy

• Local excision

• Organ preservation

4. Survivorship: Treating the Whole person

Young-Onset Colorectal Cancer

75



MD Anderson 

@NancyYouMD

Tasks of Cancer Survivorship Care (NCCN)

1. Surveillance for CRC recurrence

2. Management of treatment-related consequence

3. Prevention of second cancer / general health

4. Coordination of care within healthcare system

Survivorship of Watch & Wait patients

Young-onset CRC



MD Anderson 

In partnership with AYA Oncology Program

Standardized care pathway for multi-dimensional needs

Young-Onset CRC



MD ANDERSON CANCER CENTER

78

Supporting 

the Patient Journey

Social 
Work

Nutrition Psychiatry
Supportive 
Care/Pain 

Management
Oncofertility

Integrative 
Medicine

Ostomy
/Wound Care

Physical 
Therapy

AYA 
Oncology

Financial 
Counseling



MD ANDERSON CANCER CENTER

Updates on Treatment and Survivorship

1. Expanding role of molecular diagnostics

• Germline, genomic, liquid biopsy

• More precision and personalization

2. Metastatic Disease

• Continued progress

  3. Local Therapy

• Tradeoffs

4. Survivorship

• Treating the Whole person

Young-Onset Colorectal Cancer

79
You et al. JOP 2020 



Questions



Thank You
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