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EDITORIAL
Enhancing Early Detection of Early Onset Colorectal Cancer:
A Novel Risk Prediction Model for Colorectal Adenomas
The incidence of Early Onset Colorectal Cancer
(EOCRC), which refers to cancer diagnosed before

the age of 50, has been increasing worldwide.1,2 In the
United States, the average annual percentage change of
EOCRC incidence was 2.9% between 1999 and 2019.3

Similarly, the average annual percentage change for colo-
rectal adenocarcinomas was 5.6% for individuals aged
20–29 years, 1.6% for those aged 30–39 years, and 0.9% for
those aged 40–49 between the years 2000 and 2016.4 The
reasons behind this rise in EOCRC cases are not entirely
clear. However, several environmental, demographic, and
genetic factors have been linked to increased risk of
EOCRC.5–7 Currently, guidelines in the United States
recommend initiating colorectal cancer screening at age 45,
notwithstanding additional individual risk factors. Given the
rise in incidence, aggressive nature, and unique molecular
features of EOCRC, there is a pressing need for tailored risk-
based screening strategies, particularly for high-risk individ-
uals under the age of 50.8,9

In this issue, Hood et al.10 conducted a retrospective
cohort study to construct internally validated predictive
models for colorectal adenomas in individuals under 50. The
study included 1417 participants who had undergone colo-
noscopy at the University of Miami from January 2020 to
January 2023. Several predictive modeling techniques, such as
multivariable regression, random forest, gradient boosting,
and artificial neural networks, were utilized in developing the
risk prediction models. After implementing a 70/30 train/test
dataset split modeling approach and a 5-fold internal cross-
validation, the logistic regression model was selected owing
to its simplicity and robustness. The final model demon-
strated good statistical performance, with an area under the
curve of 0.71 (95% confidence interval: 0.65 to 0.77), and it
included age, sex, nativity status, body mass index, diabetes
status, and aspirin use. With an optimal cutoff point of 0.16,
the final predictive model had 95% and 12% sensitivity and
specificity, respectively, in adults ages 45 years or older.
However, the model sensitivity and specificity were 28% and
85%, respectively, in individuals under the age of 45 years.

Developing and implementing a risk prediction approach
for colorectal adenomas is a significant step forward in
advancing a targeted screening protocol for EOCRC. This
tailored risk-based screening model has the potential to lead
to earlier detection, more efficient utilization of resources,
and, ultimately, enhanced patient outcomes. Facilitating
risk-stratified screening can potentially improve the effi-
ciency and effectiveness of current screening protocols,
moving beyond the generalized average risk approach of
initiating screening at the age of 45. For example, the high
specificity observed in individuals under 45 years of age
suggests that the Hood et al. predictive model could be
particularly useful for identifying high-risk individuals, thus
optimizing resource allocation and improving patient
prognostics. Additionally, the utilization of easily accessible
clinical data in the Hood et al. model bolsters its pragmatic
applicability, rendering it a potentially valuable instrument
for various healthcare settings.

While the study by Hood et al. provides promising
findings, it suffers from several limitations. The retrospec-
tive design and convenience sampling may introduce se-
lection biases that could potentially affect the model’s
generalizability. Furthermore, the study’s lack of data on
established risk factors such as diet, alcohol consumption,
and lifestyle factors could influence the model’s accuracy.
Additionally, while robust, the model’s performance has not
yet been validated in external populations, a crucial step to
ensure its external validity. Future research should focus on
prospective cohort studies to validate and refine the model
and on incorporating comprehensive lifestyle and family
history data to enhance its predictive power. Moreover,
external validation across diverse populations will be
essential to confirm the model’s validity and reliability.
Addressing these limitations through further research will
be vital to integrating this risk-based screening strategy into
clinical practice, ultimately improving early detection and
prevention of EOCRC.

In conclusion, the risk prediction model developed by
Hood et al. offers a promising tool to enhance early detec-
tion and prevention of EOCRC. This model aims to identify
high-risk individuals under 50 by utilizing readily available
clinical data, potentially allowing for more targeted and
timely screening interventions. The model’s high specificity
in younger individuals suggests its potential utility in
improving resource allocation and patient outcomes. How-
ever, further research is needed to address the study’s
limitations related to potential selection biases and the need
for external validations. Continued investigation and
refinement of risk prediction tools for colorectal adenomas
are essential for their potential integration into clinical
practice as part of a comprehensive risk stratification
strategy. This tailored risk-based screening approach aligns
with the necessity for personalized medicine strategies that
address the clinical features and growing concern about
EOCRC, especially for those under the age of 50.
MOHAMED I. ELSAID
Department of Biomedical Informatics
College of Medicine
The Ohio State University
Columbus, Ohio

http://crossmark.crossref.org/dialog/?doi=10.1016/j.gastha.2024.08.018&domain=pdf


2024 Colorectal adenomas risk prediction 1021
Center for Biostatistics
The Ohio State University
Columbus, Ohio
Division of Medical Oncology
College of Medicine
The Ohio State University
Columbus, Ohio
References

1. Akimoto N, Ugai T, Zhong R, et al. Rising incidence of

early-onset colorectal cancer - a call to action. Nat Rev
Clin Oncol 2021;18(4):230–243.

2. Stoffel EM, Murphy CC. Epidemiology and mechanisms
of the increasing incidence of colon and rectal cancers
in young adults. Gastroenterology 2020;158(2):
341–353.

3. Grewal US, Sohal D. Trends and disparities in incidence
and mortality of early-onset colorectal cancer (EOCRC)
in the United States (1999-2019). J Clin Oncol 2023;
41(16_suppl):e15551-e15551.

4. Patel SG, Karlitz JJ, Yen T, et al. The rising tide of early-
onset colorectal cancer: a comprehensive review of
epidemiology, clinical features, biology, risk factors,
prevention, and early detection. Lancet Gastroenterol
Hepatol 2022;7(3):262–274.

5. O’Sullivan DE, Sutherland RL, Town S, et al. Risk factors
for early-onset colorectal cancer: a systematic review
and meta-analysis. Clin Gastroenterol Hepatol 2022;
20(6):1229–1240.e1225.

6. Chang SH, Patel N, Du M, et al. Trends in early-onset vs
late-onset colorectal cancer incidence by race/ethnicity
in the United States Cancer Statistics Database. Clin
Gastroenterol Hepatol 2022;20(6):e1365–e1377.
7. Zhang R, Boakye D, Yang N, et al. Field synopsis of
environmental and genetic risk factors of sporadic early-
onset colorectal cancer and advanced adenoma. Cancer
Epidemiol Biomarkers Prev 2023;32(8):1048–1060.

8. Kastrinos F, Kupfer SS, Gupta S. Colorectal cancer risk
assessment and precision approaches to screening:
brave new world or worlds apart? Gastroenterology
2023;164(5):812–827.

9. Ullah F, Pillai AB, Omar N, et al. Early-Onset colorectal
cancer: current Insights. Cancers 2023;15(12):3202.

10. Hood R, Dasani D, Blandon C, et al. Risk prediction
modeling for colorectal adenomas: an Avenue towards
prevention of early onset colorectal cancer. Gastro Hep
Adv 2024;3(6):728–730.

Received August 23, 2024. Accepted August 26, 2024.

Correspondence:
Address correspondence to: Mohamed I. Elsaid, PhD, MPH, ALM, Division of
Medical Oncology, Department of Biomedical Informatics, College of Medicine,
1800 Canon Drive, 340F Lincoln Tower, Columbus, Ohio 43210. e-mail:
mohamed.elsaid@osumc.edu.

Conflicts of interest:
The author discloses the following: Mohamed I Elsaid receives research
funding from Genentech and AstraZeneca, all unrelated to the current work.
Mohamed I Elsaid is a member of the Board of Editors. Their paper was
handled in accordance with our conflict of interest policy. See https://www.
ghadvances.org/content/authorinfo#conflict_of_interest_policy for full details.

Funding:
The authors report no funding.

Most current article

Copyright © 2024 The Authors. Published by Elsevier Inc. on behalf of the
AGA Institute. This is an open access article under the CC BY-NC-ND li-

cense (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2772-5723

https://doi.org/10.1016/j.gastha.2024.08.018

http://refhub.elsevier.com/S2772-5723(24)00134-1/sref1
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref1
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref1
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref1
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref2
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref2
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref2
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref2
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref2
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref3
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref3
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref3
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref3
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref4
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref4
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref4
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref4
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref4
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref4
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref5
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref5
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref5
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref5
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref5
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref6
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref6
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref6
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref6
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref6
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref7
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref7
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref7
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref7
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref7
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref8
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref8
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref8
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref8
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref8
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref9
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref9
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref10
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref10
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref10
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref10
http://refhub.elsevier.com/S2772-5723(24)00134-1/sref10
mailto:mohamed.elsaid@osumc.edu
https://www.ghadvances.org/content/authorinfo#conflict_of_interest_policy%20for%20full%20details
https://www.ghadvances.org/content/authorinfo#conflict_of_interest_policy%20for%20full%20details
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.gastha.2024.08.018

	Enhancing Early Detection of Early Onset Colorectal Cancer: A Novel Risk Prediction Model for Colorectal Adenomas
	References


