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Decreasing CRC Overall
But Alarming Rise in Early-Onset CRC
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* EOCRC has increased by 51%, incidence I 2% per year, mortality T 1% per year

e 19,550 cases per year, 3,750 deaths per year

Siegel, CA 2023



Leading Cancer Deaths in People
Younger Than 50 Years
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EOCRC is now #1 cause of cancer death for people under 50 years

Siegel, JAMA 2026



Rise in EOCRC is Global
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Egypt is one of the earliest and most striking
examples worldwide of a high proportion of EOCRC

2024 study including 1,310 CRC patients from
four Egyptian cancer centers

42.4% < 45 years

Rectal cancer higher in EOCRC; 54.7% vs.
40.6%

No difference in stage, DFS, and OS

Paradoxically, overall CRC incidence is low
compared to US

Table 5 Age standardized incidence rates by gender in Ghar-
biah, Egypt and the United States Surveillance Epidemiology
and End Results Program

Gharbiah, Egypt United States SEER P value
1999-2007 1999-2001

Total Male Female Total Male Female

Total cases 1364 737 627 55480 27892 27588

Total rate 515 6.1 4.9 32.0 37.7 27.4 <0.0001
<40yr 1.3 1.4 1.2 1.2 1.3 1.2

40-59 yr 120 128 11.2 37.9 43.3 32.8

60-69 yr 194 225 15.8 1540 1854 1264

>70yr 212 244 18.6 3113 3698 270.8

Rashad et al. JCO Glob Oncol. 2024
Veruttipong et al. World J Gastro. 2012



Young Father With Advanced Colorectal Sisters Receive Young-Onset Colorectal EEEZEETINND
Cancer Ul’ges Others fo ACt on Health Cancer Diagnosis Less Than One Year Young Dad Recognizes Symptoms,
Concerns Apart Wins Battle with Colorectal Cancer

Young Father Overcomes Colorectal
Innovative Surgical Technique Treats Cancer, Stresses the Importance of

Young Mom Diagnosed with Rectal Knowing the Symptoms
Cancer e e\




Important Considerations in EOCRC

Why is the incidence increasing?
Who is at highest risk?

How can it be prevented?
Different biology? Y
Special management considerations?




Clinical Gastroenterology and Hepatology 2023;21:581-603

CLINICAL PRACTICE GUIDELINES

Delphi Initiative for Early-Onset Colorectal Cancer (DIRECt) M)
International Management Guidelines

updates

Giulia Martina Cavestro,'* Alessandro Mannucci,'* Francesc Balaguer,”** Heather Hampel,**
Sonia S. Kupfer,>* Alessandro Repici,®* Andrea Sartore-Bianchi,”* Toni T. Seppala,®®'%*
Vincenzo Valentini,** Clement Richard Boland,'? Randall E. Brand, ' Tineke E. Buffart,'*
Carol A. Burke,'® Riccardo Caccialanza,'® Renato Cannizzaro,'” Stefano Cascinu,'®

Andrea Cercek, ' Emma J. Crosbie,?%?" Silvio Danese,' Evelien Dekker,?? Maria Daca-Alvarez
Francesco Deni,”® Mev Dominguez-Valentin,®* Cathy Eng,”® Ajay Goel,”® José G. Guillem,*’
Britt B. S. L. Houwen,? Charles Kahi,*® Matthew F. Kalady,* Fay Kastrinos,*° Florian Kiihn,*
Luigi Laghi,®” Andrew Latchford,* David Liska,** Patrick Lynch,*® Alberto Malesci,’

Gianluca Mauri,”® Elisa Meldolesi,"" P&l Mgaller,>* Kevin J. Monahan,*>*” Gabriela M&slein,*
Caitlin C. Murphy,*® Karlijn Nass,?” Kimmie Ng,*° Cristina Oliani,*" Enrico Papaleo,*

Swati G. Patel,** Marta Puzzono,' Andrea Remo,** Luigi Ricciardiello,*® Carla Ida Ripamonti,’

INTRODUCTION

METHODS

and the US (DIRECt)

Salvatore Siena,” Satish K. Singh,*” Zsofia K. Stadler,'® Peter P. Stanich,*® Sapna Syngal,* - Systematic review of the literature
- Three rounds of Delphi for each

recommendation with 280%

Stefano Turi,”® Emanuele Damiano Urso,”” Laura Valle,”'*” Valeria Stella Vanni,*”
Eduardo Vilar,”* Marco Vitellaro,> Yi-Qian Nancy You,”® Matthew B. Yurgelun,’
Raffaella Alessia Zuppardo,” and Elena M. Stoffel,*®
Familiarita Ereditarieta Tumori, the Collaborative Group of the Americas on Inherited
Gastrointestinal Cancer, the European Hereditary Tumour Group, and the International Socief InSIGHT)
for Gastrointestinal Hereditary Tumours

agreement

The DIRECt group developed the
first evidence-based consensus
recommendations for eoCRC.
31 recommendations in seven

areas relevant to clinical management

The management of colorectal cancer
before the age of 50 is not age-specific

Multidisciplinary group: 69 experts from Europe Qe

on behalf of the Associazione Italiana - Endorsment by four scientific
societies (AIFET, CGA-IGC, EHTG,

Haematochezia

- Iron-deficiency anemia = Colonoscopy

Unexplained weight loss ideally within 30 days

DIAGNOSIS

Family history

- Inherited hereditary cancer syndromes
Inflammatory bowel diseases
Other likely and potential risk factors

RISK FACTORS

All eoCRC should receive multigene panel testing

GENETICS - Bare minimum set of genes: APC, BMPR1A, EPCAM,
MLH1, MSH2, MSH6, MUTYH, POLD1, POLE, PMS2,

PTEN, SMAD4, STK11, and TP53.

All eoCRC should receive MSI/IHC testing

Should also test for: KRAS, NRAS, BRAF, Her2, and NTRK.
PATHO'ONCO_NO need to intensify adjuvant, neo-adjuvant, or

systemic therapies based on age alone

No need for extended surgery based on age alone
THERAPY - All eoCRC should receive fertility information
(or referral to a reproductive specialist)

High-quality, high-definition, white-light colonoscopy
- No need to change quality metrics

T1 cancers can be safely removed endoscopically

Continue post-treatment surveillance at least

every 5 years

ENDOSCOPY

Enhanced anti-emetic prophylaxis

SUPPORTIVE CARE — Early access to physical acticity and nutritional programs
Discuss sexual health and dysfunction



EOCRC—Optimizing Management
Genetic Testing

« On germline multi-gene panel testing (MGPT) up to 30% of EOCRC carry a
germline pathogenic variant regardless of family history

« The diagnosis of a hereditary cancer syndrome has important treatment and
surveillance implications for patients and their families

« > NCCN guidelines 2022 recommend germline MGPT in all CRC patients <
50 y/o

Age <35 years Age <50 years Age >50 years

Stoffel, Gastroenterology 2020



EOCRC—Optimizing Management
Genetic Testing

« N=791 EOCRC patients seenat ™
CCF 2010-2019, mean age 44 N

* (Genetic counseling (GC) referral
iIncreasing over time, yet even
recently ~25% not referred

* Younger age and family history of
CRC associated with referral to
GC

Syed et al, INCCN 2023



EOCRC—Optimizing Management
Genetic Testing

. Pathogenic Variants

377 patients completed

genetic testing CDKN2A

1%

g

BLM  CHEK2

3%

BRCA1/2
5%

MSH3

Pathogenic Variant 1%

— SMAD4
21% -

MSH6

Variants of Unknown 11%

I Significance
23%

Lynch Syndrome 49%

PMS2
7%

No Variant Detected
56%

Syed et al, JINCCN 2023



EOCRC—Optimizing Management
Genetic Testing

1in 5 EOCRC patients have germline pathogenic variants
Lynch syndrome and adenomatous polyposis being most common

Important treatment considerations
- Neoadjuvant immunotherapy for dAMMR patients

- Consider extended resections (TAC/IRA vs. TPC/IPAA) for MLH1, MSH2, APC,
MUTYH, POLE/POLD1, ...

Surveillance Considerations
Cascade testing of family members
~25% of EOCRC patients not referred for genetic counseling

- Need to implement care pathways to optimize genetic counseling
referral and testing in all EOCRC patients

Syed et al, JINCCN 2023



EOCRC—Optimizing Management

Advanced Disease

~25% higher risk for advanced stage (llI-IV) disease in EOCRC

Rising incidence of EOCRC primarily due to increased diagnosis
of advanced stage

40% longer time to diagnosis for symptomatic EOCRC patients
- “?delayed diagnosis vs. disease biology

20-49 years
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Siegel, CA 2023
Chen, Gatroenterol Hepatol 2017



EOCRC—Optimizing Management

Advanced Disease

« EOCRC patients have better
performance status

More likely to receive multiagent
chemotherapy

Higher dose intensity and adherence
« Higher incidence of Gl toxicity

* No significant improvement in
outcomes

Concern for overtreatment of EOCRC

(%)

Without Recurrence

A
100 4=

Stratified

Time Since Random Assignment (years)

sted Relative Survival Probability, %

Adju

Stage Il Colon Cancer
- 100

82 180 ©38
wvr

Fontana, JCO 2021
Kneuertz, JAMA Surgery 2015



EOCRC—Optimizing Management

In well selected patients, surgery for metastatic disease can prolong survival and offers a
chance for cure

Young patients are better candidates for high-risk surgery

Liver

Advanced Disease

Peritoneum

Lung

Series Author,
Year

Fong et al, ©
1999

Pawlik et al, 45
2005

Nordlinger
etal, 17 2008;
Nordlinger
etal, 18 2013
(RCT)

Rees et al, *

2008

de Jong et al,
46 2009

House et al, 47
2010

Patients Median

(n)

1001

557

929

1669

1600

DFS
(mo)

11-18

23

DFS
(%)

3y
28.1-
36.2

5-y:
30

5-y:
33

Median
os
(mo)

69

74

54.3—
61.3

425

36

64

0s
(%)

5yt

10-y:
22
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58
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5-y:
36
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23
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47.3
5yt
43

Operative
Mortality
Rate (%)

28

0.9

Major
Complication
Rate (%)

31

16-25

259

44

Series Author,
Year

Glehen et al,
105 2004

Verwaal et al,
106 2008 (only
RCT)

Elias et al, 107
2010

Ung et al, 108
2013

Kuijpers et al,
109 2013

Esquivel et al,
100 2014

Levine et al,
103 2014

Patients (n)

506 (28
institutions)

105

523 (23
institutions)

21

660

705

248

Perfusion
Technique

HIPEC and
EPIC, multiple
drugs

Open, MMC

HIPEC and
EPIC, multiple
drugs

HIPEC (MMC)
or EPIC (IP 5-
FU)

Open, MMC and
oxaliplatin

Oxaliplatin or
MMC

MMC

Median

0OS (mo)

32.4

48

30.1

46.8

33

41

Sy
Survival
(%)

31

45

27

42

31

58

Operative
Mortality Rate
(%)

4

33

3.8

Maijor
Morbidity
Rate (%)

229

31

443

34

42

Case Series
Author, Year

Kanemitsu et al,
117 2004

Onaitis et al,
18 2009

Borasio et al,
119 2011

Blackmon et al,
120 2012

Zampino et al,
121 2014

Hernandez
etal, 122 2016

Patients

(n)

313

378

137

229

199

522

Median
RFS (mo)

24

35.6

19.4

35

28.3

RFS
(%)

Median
OS (mo)

38.4

36.2

701

54.9

0s
(%)

5-y:
38.3

3-y:
78
5-y:
55.4
5-y:
55.4

5-y:
43

S-y:
46.1

Operative
Mortality Rate
(%)

1.3

0.38

Major

Complication Rate|

(%)

18.7

Chakedis et al. Surg Onc Clin

. 2018



EOCRC—Optimizing Management
Advanced Disease
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palliative surgery
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0.001

Time in Years

EOCRC patients with isolated liver metastases have improved
survival when selected for curative intent surgery/liver directed tx

Almadi, ACSCC24, 2024



EOCRC—Optimizing Management

Advanced Disease

Good PS, less frail = candidates for surgery for
oligometastatic disease combined with
multiagent chemotherapeutic regimens

->MDT decision making to judiciously select
Stage IV patients for curative-intent surgery

-> Shared decision making

N

OVERTREATMENT
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41% of all EOCRC are in the rectum/rectosigmoid

EOCRC—Optimizing Management
Higher incidence of Rectal Cancer

30% higher than AOCRC

Need for multimodal treatment

Significant long-term sequelae and survivorship concerns

XRT, Chemotherapy, Surgery

Infertility

Sexual dysfunction

. Premature menopause, ED
Bowel dysfunction

« LARS
Body image
Ostomy

__Splenic
Flexure

Hepatic
Flexure

Descending
Ascending Colon
Colon Early Onset,
ages 36-49
Cecum
Sigmoid
Rectosigmoid
Splenic
Hepatic ——Flexure
Flexure
Descending
Ascending Colon
Colon
Cecur{
Sigmoid

Rectum Rectosigmoid

Cercek, JNCI. 2021



EOCRC—Optimizing Management

Fertility Preservation

Cytotoxic drugs, pelvic surgery and
radiotherapy have a significant impact on

©
=)

male and female fertility

- Majority of female patients undergoing pelvic
XRT will experience ovarian failure

Guidelines recommend discussion of

o
o

oportion with Fertility Discussion

@

fertility preservation with all reproductive-

age patients
- Poor adherence with guidelines
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EOCRC—Optimizing Management
Fertility Preservation

Colorectal Cancer
Diagnosis

Chemotherapy Radiation Surgery

Gonadotropin-releasting hormone | R
agonist?

- Fertility counseling has been shown to reduce long-term regret and dissatis

among survivors

Sperm cryopreservation
Embryo cryopreservation
Oocyte cryopreservation

Ovarian tissue
cryopreservation

Ovarian transposition
Uterine transposition/fixation

-

R Py )
a7 S - e

faction

- Fertility counseling for all EOCRC patients of childbearing age

Shandley, DCR. 2019



EOCRC—Optimizing Management
Organ Preservation / W&W

IWWD 199 patients < 50 with cCR and managed with W&W
MSKCC 98 patients < 50 managed with W&W
3-year local regrowth, metastasis rate, and DFS similar to > 50

“There is no difference in oncological risk between young patients and
older ones, so there should not be a reason to dissuade young patients

from an organ-preserving treatment”

ong-Term 25
Oncological Outcomes B
‘i C AY Long-Term
D Functional Implications

7 W&W!
o AR
SERE:

F 75F —— <50 years
- N 250 years
3
5 S0f
2
w
|
4 25 I
0 1 2 3 4 5
Time after decision to watch and wait (years)
No. at risk
<50years 199 150 17 87 70 49
250 years 1350 969 733 521 374 265
100 -
—— <50 years

‘5 75+ s
3 | === >50 years
17}
2
g sof
€
o]
@
Q 25¢

0 1 2 3 4 5

Time after decision to watch and wait (years)
No. at risk
<50years 199 168 135 102 85 62
>50 years 1350 1098 876 624 445 309

Bahadoer, Br J Surg, 2021
Rosen, DCR, 2026



EOCRC—Optimizing Management
Financial Toxicity

EOCRC at higher risk for financial toxicity:
- Increased out-of-pocket cost

- Employment disruption

- Loss of income

TABLE 1 Financial toxicity indicators in the study cohort

n=157
n (%)
Payment issues
Two or more bills sent to collections 34 (21.7)

Application or granting of a payment plan for medical bills 22 (14.0)
One or more bills reaching settlement 39 (24.8)
Declaration of bankruptcy 1 (0.6)
Utilization of financial assistance programs

Utilization of a financial assistance program for medical 45 (28.7)
COsts

Utilization of a copay assistance program for drug costs 11 (7.0)

Enrollment in a social work philanthropy fund 46 (29.3)

Of the 157 patients, 31 had two indicators and 5 had three indicators

TABLE 3 Multivariable regression analysis for association with
financial toxicity (n = 758)

Characteristic OR 95 % CI p-value

|Age (10-year decrease) 1.30  1.14-148 < 0.001
Median income ($50,000 decrease)  1.35 1.05-1.74 0.020
Sex

Male - -

Female 1.44  0.99-2.10 0.060
Marital status

Partnered - -

Nonpartnered 1.37  0.93-2.03 0.11

Hakki, Ann Surg Onc 2023
Blum-Barnett, Health Exp, 2019



EOCRC—Optimizing Management
Financial Toxicity

EOCRC at higher risk for financial toxicity: You're talking about a really
catastrophic hit to your
- Increased out-of-pocket cost career. | mean | was [in my
. . 30s] when | was diagnosed.
- Employment disru ptlon | was supposed to be tenure
_ Loss of income track. And now I'm not.
- Career stagnation Once you realize “I'm
. . . . oing to survive this,”
- > Material hardship, psychological distress, | QoL 2 y'oS el
- > Cost-related care nonadherence about how you're going
to pay for everything.
Need for: | didn't sign up for the max so the
- Financial Screening amount that | was getting only
. . covered my rent, so my family still
- SW nawgatlon had to pay the rest of my bills, but at
. least | still had somewhere to live,
B PsyChOSOCIaI Support because | really would have been

homeless.

Hakki, Ann Surg Onc 2023
Blum-Barnett, Health Exp, 2019



EOCRC—Optimizing Management

Summary

Specific diagnostic and treatment consideration that
require specialized multidisciplinary care including:

Genetic counseling and testing

Multidisciplinary treatment of advanced/metastatic disease
Fertility Preservation

Psychosocial support

Surveillance and Survivorship
Sexual/Hormonal Health (male and female)
Gl dysfunction: Nutrition, LARS, Ostomy care/support
Consideration for Organ Preservation

Wellness and Prevention



EOCRC—Optimizing Management
Summary

Cleveland Clinic DeBartolo Center
for Young-Onset Colorectal Cancer

David Liska, M!

FACS, FASCRS

The Cleveland Clinic Center for Young-Onset Colorectal
Cancer is dedicated to the care of patients diagnosed with
colorectal cancer before the age of 50. While a cancer
diagnosis at any age requires specialized care, young people
with colorectal cancer face unique challenges and concerns.
Our center is composed of a multidisciplinary team of
experts who provide young colorectal cancer patients
coordinated, comprehensive, and individualized care with
the goal of optimizing oncologic outcomes, quality of life,
and psycho-social wellbeing.
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EOCRC—Optimizing Management
Conclusion

EOCRC has multiple specific treatment
considerations that require a comprehensive,
coordinated, and compassionate approach
provided by a multidisciplinary team of experts




Center for YOCRC—Team

T 3 Cleveland Clinic


https://my.clevelandclinic.org/staff/16230-i-emre-gorgun
https://my.clevelandclinic.org/staff/17785-hermann-kessler
https://my.clevelandclinic.org/staff/19039-david-liska
https://my.clevelandclinic.org/staff/21718-scott-steele
https://my.clevelandclinic.org/staff/16561-michael-a-valente
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https://my.clevelandclinic.org/staff/3957-pelin-batur

¥ 3 Cleveland Clinic

Every life deserves world class care.
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