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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.



1. What is the role of known risk factors?

NG Cancr S (292156 labiz Near identical associations between dietary risk factors and

el 30 105350 s Aulrab0dd

o early- vs. later-onset colorectal cancer
Early-onset Later-onset

Nongenetic Determinants of Risk for Early-Onset Colorectal Cancer OR (95% C|) OR (95% C|)

Alexi N. Archambault @@, MPH,” ¥i Lin, M57 fihyoun Jeon @, FhD, MS * Tehitha A. Harrison (@, MPH,?

DTty Bshap 40 M e e M0 M’ G Coey P07 Lower folate 1.08 (0.98, 1.18) 1.04 (1.01, 1.07)

Andrew T. Chan, MD, MPH, *"%M35533 1oy Chang-Claude @, PhD,"** Jane C. Figueiredo (@, PhD, ™"
Steven Gellinger, MD, MSc,™ Stephen B. Gruber ([, MD, PhD,™ Marc . Gunter @, PhD™

Michael Hoffmeister (), PhD,* Mark A. Jenkins @, FhD,” Temitope 0. Kelo, FhD, MSPH, MSc, ™ Lower fru|t 1.01 (096’ 107) 1.06 (104’ 108)

Loic Le Marchand, MD, PhD*™ Li Li, MD, PhD,™ Victor Moreno {3, PhD, == pally A Newecomb, PhD, MPH*
Rish Pai {@, MD, PhD,* Patrick 5. Parfrey, MD, ™ Gad Rennert {f), MD, PhD,***** Lori €. Sakoda &, PhD,>*

Robert 5. Sandler, MD, MPH,*" Martha L. Slattery, FhD,™ Mingyang Song @, ScD, MS,*7 Lower Vegetable loo (094, 106) 101 (099, 104)

Aung Ko Win (@, PhD, MPH,™ Michael 0. Woods (§, PhD,** Neil Murphy, PhD,*
Peter T. Campbell {8, PhD, MSc,* Yu-Ru Su, PhD, MS ** Anne Zeleniuch-Jacquotte, MD, MS,?

Peter §. Liang (3, MD, MPH,*“ Mengmeng Du, Sc,*® Li Hsu, Fhid,***? Ulrike Peters, PhDy, MPH > ngher red meat 1.10 (104, 116) 1.07 (105, 110)

Richard B. Hayes @, FhD, MPH, DDS™*?

vt o, gt 1 ., e oty 3, o Yk, RS e i, Higher processed meat  1.03 (0.95, 1.12) 1.06 (1.03, 1.14)

Mok oa s Courncver Roswscurrch Comatis Soma 8, WA, U "o prartormant o Bpiclumerinsdeggy, Ul s sty of Mg, o ferbc, M LB, Y nds Becetitnt o of Momlicd Moo
a1 sy, lwua.jl«:l'lul‘.'u Lomachs, U ‘memfc_nml.uéuwwré:ymnmr‘l Coamerman O v Narowsar o Claeet ar (LT, nuénda-g-: sy,

"Diwizaiom ol s st Oy, G Con o Kassrch Cote r (8 1) s e hownad ot o Tiaencr D soms (WCT), Huidullourry, Gorermany; aermen Canoer .
Choriact oo (DT, Ghoarerien € mocvr st ch i s (U0 ), Ml s ervesry , " st o Mol M oy i, Uoarss By of W g, i o, WA, LB Lower fl ber 1 11 1 OO 1 23 1 10 1 06 1 14
i i o s g, s it o] it v ol ks il e, B, Mk, LA "0 huaruniingg Do of Matw ek e dicinss, Brighoem aind . . y . . . y .

Wit Mgt al s ¥ v sercl Ml Secburns], B e, A, L1 ™ s, P s ] i ey L, s i i 3 il ot s Msrvind
Mintia] Sunnd, B, MA, USA; Vs d bttt of M and MIT, Ol Mk, U150 Mg st ofP pidie sriciogy, Hure sl TH. (i Sehoel of ki

e b, Hasvinrcd Uity , B s, M, LA ™ Drwprar e sl o Aemsrssscdqgy s drsbiact s Ui s, Howmusd T o Seckuol oo Bheodths, Hiaroensd Ui oty .

B, M, USA; Do of Cance s Epiduenicdegy, Gawernn Cances Kessmiech Contor (DETT), Haide g, Goremany. " Wedhasity b dia] Caeire g B, LOWer CaICI u m l 09 O 99 1 34 1 13 1 10 1 16
Ui sty Coarsem st Hoaem buarg {ICT30), Hlaemisesny, Gomeourrye ¥ D puartersanst o s, Soarrrcsal £ b Crserppon oo e sar droesit o, Clacbarss- Shrcad Mool . . y . . . y .

Clamtar, L s g, €20, LIS Vg % et 5 P i M, Wi & Seecd o M, Uity ef Soetburn Califoani, Loo Argpalis, A, USA, "L srihald
Tossambinin Wi sirch bttt e, Movnt $ar Hoopital, Uity of T arote, Toren o, O i, i de, 70 st o Wrackon Miadicies, © ity of Hige NS Mo dieal
ot Dot €4, LA, ¥ 00t s i e S Senction, destarectioirsall
£ ik smcicggy wned Bl o, Muevs s e bl B Sen und Gkl
oo e eed Boclogy sl Uossee, sty of Nardh Carci, Chopsil b
LA ™ Druge ster west of Faerily Mdclicions, Uniwanity of Virginia, T, VA, L8 -::-mqyn:n.rm.ymnq,mn Catadon brvfeste of Oeedegy IDER L
1 oot ade ted Lbbou e, Barcwioass, Sy, T OIS0, Sacdarriciogm 3 Sl oo (CIBENES), Me i, $aney, Mg sion wnst of €iri e s, Facaity ol Madicin, . .
Uimnmity of Brculors, Bux: o o, Spotiey NORCTIL oy, Budhei e Borwrscliral Wasma- b Lat 28 (IVIRTL |, 1"t Bt e Loy, B e, Sz, Wik a nd I Ifest Ie_related rlsk fa Cto rs
of Iabic s, Usiwanity of Wiesbrgton, Sasetle, WA, U ™Dvpre st st oL sborst ooy Midiciens sl Budhedogy, Moy Clnie feSmens, Sort sadale, A2 US4 nan y

Mt al U s Ry, Pty of Mt I wefcaradl ], C roacka ;™ Do prartorsen fed Comermnity Mucing and Badweniclopy, Lady Do G Dt Cord o
M, b . ™ Kusth carad Bt Nagrzna proa 28 sty of Madiciens, T churicen barom | ezt st o Tl Hala, bl M NSl o ot G, Hiakh,
aramal. ™ Do cf R ah, u:uahnluanllv"u.l"‘nlu( e, Crak Bl CAL U ™ Gt B G mwuwauwwdmm Uity cdMonh 1 4

e i B o o, WPl s B g B, Ly, P o, W0 it o
it T Wbty of Mo B, Mk B, Viccori, Aicitradisn,; ™00 st fi
A, "J.'.nén-n»:\}gnugwn Ueskmn ity of Hisrwea = C e Chnstoe, Hisosedatls, HL

oo, Chugma THES, B, LS ™ Do ot ermast. o Leviriesn | Mfelicions, Ao ity of Wiy, St Lk Chty, UT, USRAC ™ Do g steesest. of Bt e, Harard TH. (o Seduenled.
ki Hiat By, Hierven sl Wl 'y, B, MLA, L5 * Aalimeracir Sl Wi By of Mhaows Soocsrncia o, DSzl o om0, 52 bun"s, Cnirackin; s cien o Misteit e e . E I t L t t
it sy, Vv i ] A g ey o Mt 2 T o € s, L s, e o, M s st o Pl S Sicimrac, festmn i € s Sy, i i, €5, 1A | ar y'onse | a er'onse

gt eatien Ui, h:-rummms-Wnu.gmuur‘.uux‘mu- e, S, W, 5 o s st ol indiciens, Mo Yok Uity oo of Mundicios 1 2

¥k, B, L1 ™ et o i) oy e & 1 S g e i, e Yook, Y, L1 v e ! o Bt i,
Uity of Wissbirgg o, St e, WA, U5 and * Duges s -\:[J..U&Jm.i\}g Unirmrsity of Washingion Scheodef Puble Haid, S, WA, LUSA

§ Thoses w o ity sz el t S wer

'\’_'l:l,l:n:lﬂ.-l:-!nl:!nib Horgwe, PRIy MPH DDS, h"\’.ll:uw.uulbx:ﬂl T Ml A, Biocmn 815, Mew Yok, MY 1000 & UPSA w2 nr]nih]nruxﬂly.l}ul-
pr——

Odds ratio

Roee dved: 15 December 3000, Rewised: 17 Janu ary 00, Accepied: I Jan uary 3001

& The o thar(s ) 2001 Pubilis had by Oulrd Uin hearsity Prass.

This s an Open Acress ariiche dis Tribatad under the tems of the Cxetve Commons Altribaiion Liserse (hifp forea treocamons  ongflicen sesby/ 40/,
which et et ted rese; distribrmon, and repnd oton in sy o, provided the oo gnad work & propedy cted.

lof W0

Cigarette smoking Sedentary lifestyle Higher alcohol use




1. What is the role of known risk factors?
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Association Between Metabolic Syndrome and the Risk of &)
Colorectal Cancer Diagnosed Before Age 50 Years According to

Tumor Location

Eun Hyo Jin,'* Kyungdo Han,” Dong Ho Lee,’

Yoon Jin Choi,” and Kichul Yoon®

“ Cheal Min Shin," Joo Hyun Lim,'*

'Dapartmant of Intamal Medicine, Seoul Mational University College of Medicing, Seoul, Ko “Department of Intermal
Medicine, Healthcare Research Institute, Seoul National Universify Hospita! Healthcare System Gangnam Center, Seoul, Korea,

Similar association between metabolic syndrome and early-
vs. later-onset colorectal cancer

Later-onset
1.19(1.17,1.21)
<0.001

Early-onset
1.20 (1.14, 1.27)
<0.001

HR (95% CI)

P-value
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MNationa! Univarsity Bundang Hospifal, Ssongnam, Gyesonggido, Kormea; sDemﬂmanr of Infamal Medicing, Yonsal Univarsify
College of Medicine, Seoul, Koma; and “Department of Gastroenterology, Wonkwang University Sanban Hospital, Gunpo,
Gyeonggida, Kormsa

See editorial on page 574.

BACKGROUND & AIMS: The increasing prevalence of ohesity
at younger ages is concurrent with an increased earlier-onset
oolorectal cancer [CRC) (hefore age 50 wyears) incidence,
particularly left-sided colon cancer. We investigated whether
ohesity and metabalic syndrome [MetS) are assocated with
increased earlier-onset CRC risk according to tumor location.
METHODS: Our natonwide populaton-hased cohort study
enralled 9,774,081 individuals who underwent health chedmps
under the Korean National Health Insurance Service from 2009
to 2010, with follow-up untl 2019, We collected data on age,
sex, lifestyle factors, body mass index (BMI), waist droumfer-
ence [WC), blood pressure, and laboratory findings. A muld-
variate Cox proportdonal hazards regression analysis was
performed. RESULTS: A total of B320 earlier-onset and 57,257

later-onset CRC cases developed during follow-up. MetS was
associated with increased earlier-onset CRC (adjusted hazard
ratio, 1.20; 95% CIL 1.14-1.27), similar to later-onset CRC
[adjusted hazard ratio, 1.19; 95% (1, 1.17-1.21) The adjusted
hazard ratios for earlier-onset CRC with 1, 2, 3, 4, and 5 MetS
components were 107 [95% CI, 101-113) 113 [95% CL
1.06-1.21), 125 [95% CI, 1.16-1.35), 1.27 [95% CI, 1.15-141)
and 150 [95% CI 126-179), respectively [P for trend =
J0001). We found that higher body mass index and larger waist
circumference were significantly assodated with increased
earlier-onset CRC [P for trend < .0001). These dose-response
associations were significant in distal colon and rectal can-
cers, although not in proximal colon cancers. CONCLUSIONS:
MetS and obesity are positively assodated with CRC before age
50 years with a similar magnide of association as people
diagnosed after age 50 years. Thus, people younger than 50
years with MetS require effective preventive interventions to
help reduce CRC risk

A Nationwide-Population-Based Cohort Study in Korea
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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?
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2. Do risk factors differ by site, i.e., colon vs. rectum?
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Similar risk of early-onset colon and rectal cancer
associated with known risk factors

Colon

Rectum

OR (95% CI)

OR (95% CI)

Cigarette smoking
Sedentary lifestyle
Higher alcohol use
Lower fruit

Lower vegetable
Higher red meat

Higher processed meat

0.99 (0.94, 1.04)
1.15 (0.88, 1.51)
1.29 (1.06, 1.47)
1.05 (0.99, 1.10)
1.03 (0.97, 1.10)
1.12 (1.06, 1.18)
1.06 (0.97, 1.16)

0.99 (0.94, 1.05)
1.09 (0.78, 1.53)
1.34 (1.08, 1.67)
1.10 (1.03, 1.17)
1.08 (1.01, 1.16)
1.12 (1.05, 1.19)
1.09 (0.98, 1.21)

...but some suggestion of differences

Lower folate
Lower fiber
Lower calcium
No NSAID use

1.14 (1.04, 1.24)
1.14 (1.02, 1.27)
1.15 (1.05, 1.26)
1.33 (1.12, 1.60)

1.24 (1.11, 1.37)
1.30 (1.14, 1.48)
1.24 (1.11, 1.39)
1.66 (1.31, 2.09)




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

The environment is a top suspect.



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

Disinfectants Used
To Kill Pathogens

JNCI: Journal of the National Cancer Institute, 2023, 115(12), 15571604
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OXFORD Article

Disinfection
By-products

Disinfection by-products in drinking water and risk of
colorectal cancer: a population-based cohort study

2] . a
Orqanic
Compounds .

Emilie Helte ({8, MSc,"* Mele Sive-Siderbergh, PhD,* Susanna C. Larsson, FhD~* Anna Martling, MD, PhD,** Agneta Akesson, PhD?

of Envirmnmental Medicn,

vers ity Hospital, Stock halm, Sweden

“Carmesponden o ta: B be Helte, MSc st of Enviromsmental Medicine, Karab
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Colorectal cancer
ascertained from

Drinking water
Abstract treatment plants

Backgmund: Colorectal cencer is the third most common melignency worldwide and is swongly linked to lifestyle and environmen-
tal risk factors. Although severzl drinking-water disinfection by-products are confirmed rodent cardnogens, the evidence in humeans
for cawinogenicity essodsted with these by-produets, inchiding colorectal cancer, is still incondusive.

Methods: e zssessed the sasodation of long-temmn exposure to trihalomethanes (THMs), the most prevalent disinfection by-
products in chlorineted drinking water, with incidence of colorectsl cancer in 58672 men and women in 2 population-besed cohorts.
Exposure was asaeased by combining long-term informeation of residential history with drinking water-manitorin g dats. Participants
were cetegorized according to no exposure, low exposure (<15 pg'L), and high exposure (15 pg'L). Incident cases of colorectal cancer
were ascertained by use of the Swedish National Cancer Register.

Results: During an aversge follow-up of 168 years (988 144 person-yeara), 1913 cases of colorectsl cancer were aacertzined (1176
cases in men &nd 746 in women, respectively). High THM concentretions in drinking water (=15 pg/L) were essodated with inoreased
risk of colorectal cancer in men (hazard mtio = 1.26, 95% confidence interval = 1.05-1.51) compared with no e:rpmure When subsites
were aasessed, the association was statistically significent for proximal colon cancer (hazand ratio = 1.58, 95% confidence interval =
1.11 to 2.27) but not for distal colon cancer or rectal cancer. In women, we observed overall no essodation of THMs with colorectal

;ﬁrﬁnm'lhmﬁsumaddﬁ.lrﬂ'lereviden{ethatdisinfecﬁonb‘y-‘productsind'rlnk'ingwate‘rmaybeapossibleriskfactorfor'pmx- Compared With no eXposure’ IOW and high exposure to
imal colon cancer n men. This ohservetion was made at THM concentrations lower than those in maost previous studies. d iSi nfection by—prOdUCtS WaS aSSOCiated With COIOreCtaI Ca ncer in
men but not women

988,144 person-

national cancer
years of follow-up

registry

mapped to residential
address

Calorectal cancer is ranked as the thind mast common malig- and rodent carcinogens [€). In carcinogenesis studiss of rats, 2
nancy globally and is the second most commaon cause of cancer of the most commeon THMs induced aberrant crypts and large-

death. The incidence iz sbout 4 times higher in transitoned coun-
tries than in transiioning countriss, likdy due to differences in
lifestyle and ewposure to environmentzl risk factors (1)
Colorectal cancer i & heterogenous disease, with molecular can-
car subtypes that are unevenly distributed along the colorectum
(). Proxdmal (right sided) and distal (eft sided) colon cancers
have distinet embryclogical origins, disple y different pathalogic
and clinical featurss, and hawve been proposed to hawve different
sensitivity toward environmentzsl risk factors= (34). In addition,
glthough the inddence of owerall colorectal cancer i higher in
men, there is a female dominance in proximal colon cancer [5).
Disinfection by-products are reactive and potentially carci-
IO chemical substances that are formed when chlarine
reacts with natural organic matter in drinking water.
Trihalomethanes (THMs) 2 the class of by-products that are
found at the highest concentrations in chlorinated drinking
water, and severzl of thess substances are genotodc in vitro

intestine carcinomas, which are anatomically and functionally
analogous to colorecta] cancer tumors in humans (7,8). [n 2010,
a meta-analysis summarized the epidemiclogical evidence far
the sssociation of disinfection by-products and colorectal can
cer, and estimated that by-product exposure was sssodated
with and 30% increased odds of colon and rectal @neer,
TEEp ely (9). Nevertheless, the number of studies included
was small, and sach had important methodalogical limitations.
In addition, although colorectal cancer is 2 highly heterogenous
diseass, to our knowledge no previous studies have mvestigated
whether the association of colorectal cancer with THMs differs
by subsites within the colon or rectum, and only a few studies
have addressed potential differences associated with patient
2K,

The aim of this study was to assess the association of expo-
sure to disinfecton by-products in drinking water, proxisd by
THMs concentrations, with inddence of colomectal cancer overall

Men

Women

HR (95% CI)

HR (95% CI)

No exposure
Low exposure (< 15 pg/L)
High exposure (= 15 ug/L)

1.00
1.23 (1.03, 1.47)
1.26 (1.05, 1.51)

1.00
0.93 (0.74, 1.17)
0.97 (0.77, 1.23)




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

[ Research | Article |

Organochlorine Exposure and Colorectal Cancer Risk

Mike Howsam," Joan 0. Grimalt? Elisabet Guino,? Matilde Navarro,? Juan Marti-Ragué,® Miguel A. Peinado,”
Gabriel Capelld,? and Victor Moreno? for the Bellvitge Colorectal Cancer Group™
'Laboratoire Universitaire de Médécine du Travail, Lille, France; *Consajo Superior de Investigaciones Cientificas, Depantment of

Envirenmental Chemistry, Institute of Chemical and Environmental Research, Barcelona, Catalonia, Spain; 3Calalanln5t|tuta of
Oncology, Barcelona, Catalonia, Spain; *Ciudad Sanitaria i Universitaria de Bellvitge, University of Barcelona, Barcelona, Catalonia,

Spain; *0Oncology Research Institute, Barcelona, Catalonia, Spain

Organachlorine compounds have been linked to increased risk of several cancers. Diespite reduc-
tions in their use and fugitive release, they remain one of the most imponant groups of persistent
pollutants to which humans are exposed, primarily through dietary intake. We designed a
case—control study w0 assess the risk of colorectal cancer with exposure to these chemicals, and
their potential interactions with genetic alierations in the twmors. A subsample of cases (v - 132)
and hospital controls (m = 76) was selected from a larger case—control study in Barcelona,
Catalonia, Spain. We measured concentrations in serum of several or;ulucl:lurims by gas chra-
matography. We assessed point mutations in K-ras and p53 genes in tissue H:mplc: by polymerase
chain mctlun.fs!rkg'r—su-.md conformation rPhlsm and aszessed expression of p53 protein
by immunchistochemical methods. An elevated risk of colorectal cancer was associated with
higher seram concentrations of mono-srthe polychlorinated biphenyl (PCB) congeners 28 and
118. The odds ratio for these mono-srthe PCBs for middle and l:igl:rr wertile were, mrpecli\!ly,
1.82 [95% confidence interval (CI), 0.90-3.70] and 2.94 (95% CI, 1.39-6.20).
ﬁ-Hmdlorxydohm, hexachlorobenzene, and pp-DDE ['i,'i'-d.il:lﬂomdipllcnyh.ﬁclllon:r
ethene) showed nonsignificant increases in risk. Risk associated with mono-srthe PCBs was
s].i;hlly I:ighn for tumors with mutations in r]mp_i% gene hut was not mndirledlv_y mutations in
K-raz. Mono-arihe PCBs were further associated with transversion-type mutations in both genes.
These results generate the h}rp-nd:uis that exposure Lo mono-orthe PCBs contributes to human
colorectal ulnerdzrd.oPmmL The trend and magnitud: of the amociation, as well as the observa-
tion of a molecular rmgerpriul in tumors, raise the Pnzil:ilily that this “mling ullrll-e cansal.
Key words: case—control stu:ly, colorectal cancer, K-ras mutations, o\:l'glnm:lllorin!s. #5353 muta-
tions, PCBs. Eneiron Health Perspect 112:1460- 1466 (2004). doi:10_ 1289 ehp.7 143 available via
Irpoiidhe doi orgd [Online 15 July 2004]

Caolorectal cancer is the third most common

human cancer and the second most important
cause of cancer-related death in Western
countrics, affecting men and women about
equally. The etiology of sporadic colorectal
cancer is relatively poorly undersiood,
although dict is thought w play an important
role in modifying risk. Vegetables, fruit, and
dictary fiber are protective, whereas red and
processed meats, fat, weal energy intake, and
obesity all increase nsk (Potter 1996G).

Diet is also an important source of cxpo-
sure to many synthetic organic chemicals
used in indusiry, agriculture, or sccidentally
released o the environment. Among them,
the industrial organochlorine compounds

(OCs) hexachlorobenzene (HCB) and poly-

[Agency for Toxic Substances and Discase
Registry (ATSIDVR) 2000, 2002].

Diespite reductions in their use and fogi-
tive release, OCs remain one of the most
imporant groups of persistent pollutants o
which humans are exposed, primarily via
dietary intake. More lipophilic OCs, and
thiose that are not casily metabolmed, accumu-
late in adipose tissue, and the half-lives of
these compounds in the body can be on the
order of years or decades, whereas those com-
pounds that are more water soluble or more
casily metabolied have half-lives on the order
of hours or days. Eventually, OCs recinculate
in blood and are excreted in feces (Moser and
Mclachlan 2001). Serum concentrations are
strongly correlated with fecal concentrations,

However, the physicochemical characteristics
of the compound (specifically, its solubality in
water) will be more important in determining
the relative importance of these exchange
processes i the colon than in the small intes-
tine, given the predominantly aqueous nature
of the colonic milien (Moser and Mclachlan
2001; Schlummer et al. 1998). Therefore,
colon epithelium is likely o be a major tarpet
for putative carcinogenic effects of OCs via
luminal and blood-borne exposure.

OCs have been shown to mimic hor-
mones, and this has been postulated as a
mechanism for carcinegenesis in hormone-
dependent cancers (Davis et al. 1993).
Although colorectal cancer cannot be consid-
ered a hormone-dependent cancer, there is evi-
dence that hormones play a role, at least in
women: hormone replacement therapy and,
possibly, high parity and oral contraceptve use
are all protective factors (Potter 1999). Smudies
of cancers of the pancreas and brease have
shown that OCs may interact with genetic
alierations in tumors such as K-ras mutations
or p33 overexpression (Hoyer et al. 2002;
Porta ct al. 1999; Slebos et al 2000). Rescarch
on these interactions 15 relevant because they
are frequent in colorectal cancer, and one
potential mechanism of OC toxicity may be
the induction of mutations in these penes.
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Serum concentrations of several polychlorinated biphenyl
congeners (PCBs) higher in cases vs. controls

80 T m Cases

m Controls

% high exposure

PCB-138

PCB-28* PCB-118* PCB-52 PCB-153* PCB-180

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)

2.83
(1.13, 7.06)

1.64
(0.67, 4.01)

2.16
(0.79, 5.91)

1.40
(0.52, 3.75)

2.06
(0.85, 5.01)

2.79
(1.22, 6.37)

2.78
(1.24, 6.25)

2.27
(1.04, 4.96)

PCB-28

PCB-118




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

Yes. Exposures in early life, beginning /n utero, may set the stage
for colorectal cancer diagnosed in adulthood.



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

Incidence rate ratio (vs. 1955-59)
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4. Are there vulnerable times of exposure related to risk?

N1 Carcer S, 02,70, o The Child Health and Development Studies is a multi-generational
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P cohort of pregnant mothers and their now-adult offspring
followed prospectively for more than 60 years

In utero exposure to antiemetic and risk of adult-onset
colorectal cancer

Caidin C. Murpiny @, PLD, MFHL, " Fiera M. Gl . MPH,? Mickilow Y. Krighaum, MPH,* Amit G, Singal, MD, M5 2% 14’507 mothers COIOreCtaI cancer
: receive prenatal care in diagnosed in 83 adult
1959-1967 offspring through 2021

v

Abstract

Background: Incidence rates of colorectal cancer (CRC) are increasing among adults born in and after the 1%60s, implicating
pregnancy-related exposures introduced at that time as risk factors. Dicyclomine, an antispasmodic used to treat irritable bowel syn-

drome, was :n_i::a'.'lc.:.‘r:';::Iudcd. in Bendectin (comprising doxylamine, pyridoxine, and dicyclomine]), an antismetic prescribed during I n ute ro eX pOS u re to B e n d ecti n
pregnancy in the 1960s.

Methods: We sstimated the association betweesn in utero exposure to Bendectin and risk of CRC in offspring of the Child Health and - - . - . . .

Development Studies, a multigenerational cohort that enralled pregnant women in Oakland, CA, between 1959 and 1966 |n - 14 507 ( d OXyI a I I l I n e/py rl OX I n e/ I Cyc 0 l I I I n e I n C re a Se rl S o
mathers and 18751 livebom offspring). We reviewed prescribed medications from mothers’ medical records to identify those who

received Bendectin during pregnancy. Diagnoses of CRC in adult [aged >18years) offspring were ascertained by linkage with the

- -
California Cancer Begistry. Cox propartional hazards models were used to estimate adjusted hazard rmtios, with follow-up accrued I t I d It ff

from birth through cancer diagnosis, death, or last contact. CO O rec a Ca n Ce r I n a u O S rl n
Results: 4pprocimately 5% of offspring (n = 1014) were exposed in utero to Bendectin. Risk of CRC was higher in offspring exposed in
utero [adjusted hazard ratio = 3.38, 95% confidence interval [CI] = 1,69 to £.77) compared with unexposed offspring. Incidence rates of 0 . 15

CRC were 308 (95% Cl = 1559 to 53.7) and 1001 (95% Cl = 7.9 to 12.8) per 100000 in offspring exposed to Bendectin and unexpesed,
respectively.

Conclusions: Higher risk of CRC in offspring expased in wtero may be driven by dicyclomine contained in the 3-part formulation of
Bendectin used during the 1960s. Experimental studies are needed to clarify these findings and identify machanisms of risk.

0.12 +
0.09 +

0.06 T HR (95% ClI) for exposed vs. not exposed:

003 L 3-38(1,69,6.77)
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5. Is early-onset colorectal cancer molecularly different than
colorectal cancer in older adults?

Not really.



5. Is early-onset colorectal cancer molecularly different?

[ —— No difference in frequency of oncogenic alterations between
e e early- and later-onset colorectal cancer

Article
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Abstract

Background: The causative factomr for the recent inrease in early-onset colorectal cancer (B0-CRC) incidence are unknowm.
We sought to determine if early-onset disesse is clinically or genomically disting from average-onset colorectal cancer (A0
CRC). Methods: Clinical, histopa thologic, and genomic characteristics of EQ-CRC patients (2014-201%), divided into age 35
years and younger and 35-49years at disgnosis, were cormnpared with ACO-CRC (50 years and older). Patients with mismatch re-
pair deficient tumeors, CRC-related hereditary syndromes, and inflammatory bowel disease were exchided from all butthe

germline analysis. All statistical tests were 2-gided. Results: In tots], 759 patients with EO-CRC (35 years, n =151; 3649 years, Similarly, no difference in tumor mutational bu rden, fraction

n =608 and AQ-CRC fn =&87) were induded. Left-sided tumn ors (35 years and younger = B0.8%; 36-49years = B3. 7 AD =

63.9%; P« 001 for both comparisons), rectal bleeding (35 yeam and younger = 41.1%; 36-49vears = 41.0%; AD = 25.9%; P= 001 f I d h I _ d I H H I f
andF < 001, respectively), and abdominal pain (35years and younger = 37.1%; 36-49years = 34.0%,; A0 = 26.8%; P= 01 and O genome a te re 7 W 0 e genome Up |Cat|0n, Or OSS O

F =005, respectively) were more common in EQ-CRC. Amaong microsatellite stable tumors, we found no differences in histo- -
pathalogic tumor characteristics. Initislly, differences in TP53 and Receptor Tymosine Kinase signaling pathway (RTE- h ete rozyg OS Ity betwee n ea r I y_ a n d I ate r_o n Set CO I O re Cta I
FAS)alterations were noted by age. However, on multivariate analysis including somatic gene analysia and tumor sidedness,

no statistically significant differences at the gene or pathway level were demonstrated. Among advanced microsatellite stable
CRCs, chemotherapy response and survival were equivalent by age cohaorta. Path ogenic germline variants were identified in C a n C e r
#3.3% of patients 35 years and younger vs 14.1% of A0-CRC (F= 01). Conchisions: BEO-CRCs are more commonly left-sided and
present with rectzsl bleeding and sbdominal pain but are atherwise clinically and genomically indistinguishable from AO-
CRCs. Aggreasive treatment regimens based solely on the age at CRC diagnoais are notwarranted.




5. Is early-onset colorectal cancer molecularly different?

ion Medicine and Imaging
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Abstract

Purpose: The incidence mies of colosecial ancers are
increasing in young adukis. The objective of this siudy was o
investigate genomic differences between tumor samples col-
lected From younger and odder patients with colorectal cancer.

Experimental Design: DNA was exracted from 18,218
dinical specimens, followed by hybridizaion aprure of
3,763 exons from 403 cancer-related genes and 47 intmons of
19 genes commonly rearranged in cancer. Cenomic alteraiions
[GA) were determined, and association with patient age and
microsiellite stable/microsatellite instability high (M55/M51-
H) status established.

Resulis: Owerall genomic alieration rates in the younger
[=40) and older [ =50) cohoris were similar in the majority
of the genes analyzed. Gene alieration rates in the mico-
saiedliie siable [M55) younger and older cohoris were largely
similar, with several nodable differences. I particular, TP33

Intreduction

Colorecal canger is the third most commeon cancer in men and
the second most common o women worldwide (10.09% and
2% of total, respeciively). and global incidence is estimated ag
1.4 million cases annually, with 694,000 deaths (1). In 2019,
there will be an estimated 145,600 new diagnoses of colorecial
cancer and an estimaied 51,000 deaihs from this disease in the
United States (2). Death rates from coloreceal cancer have been
declining in the United States since 1992, with an anmual dedine
of 2.6% for males and 5% for females (3).
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(FDR < 0.01) and CTNNBI (FDR = (.01} alterations were
mose common in younger patienis with colorecial cancer, and
APC{FDR<0.01), KRAS [FDR<0.01), BRAF [FDR <0.01]), and
FAMI 23R [FDE < 0.01) were more commonly altered in
older patients with eolorectal cancer. In the MSI-H cohon,
the majority of genes showed similar mate of alerations in
all age groups, but with significant differences seen in APC
[FDR < 0.01), BRAF (FDR < 0.01), and KRAS (FDR < 0.01).

Conclusions: Tumoss from younger and okder patients with
colorectal cancer demonsirated similar overall rates of genao-
mic alieration. However, differences were noted in several
genes rebevant o biology and response o therapy. Further
study will need to be conducied io determine whether the
differences in gene alicration mies can be keveraged to provide
personalized therapies for young patients with earhy.onse
spoadic coloredal cancer.

In conirast iothe downiums among screeningaged individuoalks,
oolorectal cancer inddence mibes in adubis aged <50 years rose by
1.6% from 2000 1o 2015, for an overall increase of 22% [ from 5.9
o 7.2 per 10000; red. 4). This increase has been driven by
ncreasing incidence of distal coblon cancer and recial cancer,
which has been increasing 3.2% annually from 1974 to 2015 in
adules age 20-2% years (5, 6). Patients younger than 50 years of
age are et rowtinely screened for colarectal cancer and are at risk
for delayed diagnosis and maore advanced stage of disease a the
time of diagnosis. A reirospeciive review found a significanthy
higher propostion of stage -1V tumors in voung adulis [69.3%)
compared with okder adules [46.4%; refs. 7, 8). There is also
evidence that patients diagnosed with colorectal cancer before the
ageof 50 have had worsened progression-free survival and overall
survival compared with older patients (3. 10).

Patienis with eardy-onset colorectal cancer presend with unigque
challenges. as younger patients may have young children, early
carcer goals. Anandal ioxicty, and concerns such as fenility
tion that are not as prevalent in older patients [11).
v, paidents with early-orset colorectal cancer may presend
differently than olderonset colorectal cancer with prolonged
hemaochezia, multiple office visits, and delayed time from onset
of symptoms 1o These issues emphasi
imponance of sped
di ces in younger versus older patienis with colorectal

ies for thei

crease seen in young adults ane yvet
mental facons may contabute

sivle and dietary patiems. There is

%

Some differences in frequency of oncogenic alterations for
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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.



6. What are best practices? Act upon family history.

Criginal Article

Potential Impact of Family History-Based Screening Guidelines
on the Detection of Early-Onset Colorectal Cancer

Diagnosed with CRC at age 40- About 1 in 4 patients with
, MD, 123, Balambal Bhartl, MBBS, MPH, Pho™ . Ahnen, MDY, 49 years (n:2 473)
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cancer met criteria for
earlier screening based
upon family history

BACKGROUMND: Initiating scroening at an carlicr age based on cancor family history is one of the primary recommended strategics
for the prevention and detection of carly-onset colorectal cancer (EOCRC), but data supporting the effectiveness of this approach are

limited. The authors asseased the performance of family history-based puidelines For identifying individuals with EDCRC. METHODS: Met Criteria for early Screening:

The authors conducted a populstion-based, case-cortrod study of individuals sged 40 to 49 yoars with (2473 individuals) and without
{772 individuals) incident CRC in the Colon Cancer Family Registry from 1998 through 2007 They estimated the sonsitivity and specific- O

ity of fomaly history-based criteria jointly recommended by the American Cancer Society, the US Multi-Socety Task Force on CRC, and 5 /O (n:614/2 473)
the American College of Radiclogy in 2008 for early screcning, and the age ot which coch participant could have been recommendaed

scrocning initiation if thase critena had beon applicd. RESULT 5: Family history-based carly scroening criteria wore met by approcimatoly . .
5% of cass (614 of 2473 cases) and 10% o controls (74 of 772 controls), with & sonsitivity of 25% and a specificity of 0% for idontify- G d I d
ing EQOCRC cases aged 40 to 49 years. Among B14 individuals mecting carly scroening criteria, 58.4% could have been recommendied UI e Ines recommen
sCrocning initistion at an age younger thon the cbscrved age of disgnosis. CONCLUSIONS: Of CRC cases aged 40 to 49 years, 1 in

Attty ity g o, ol o8 o s ot o i om s b 2 ] screening initiation age same

{or possibly even prevented) if carber screening had been implemented as per family history-based gudelines. Sdditional strateges
or older than actual

mmdmmmﬂmdmmadumdmcﬂcfm|rﬁnﬁnhmtmwhtriylubrvumfwmmr=:mm.
diagnosis age: 2%

(n=10/614)

KEYWORDS: case-conbrol study, famaly history, gusdclines, sonsitivty, specthorty, young-onsct colorectal cancor

INTRODUCTION
Colorectal cancer (CRC) is the seoond leading canse of cancer death in the United States, and the third leading cause

L ot A o it mong s e Guidelines recommend
screening INnitiation age younger

the incidence of CRC among those aped <50 years is rising, with an increase of 1.6% per year noted from 2009 to 20134
Amaong cases of early-onset CRC (EOCRC) (defined in this study as those ocourring at age <50 years), approximately
T2% occur between ape 40 and ‘Ei}}mrs."'

A primary strategy for identifying individuals at risk of EOCRC is based on family history. For example, in 2008,

2%

than actual diagnosis age: 98%

the American Cancer Society (ACS), the US Multi-Society Task Force on Colorectal Cancer (USMSTF; representing ( _
N=604/614)

the American Gastroenterological Association, the American Socicty for Gastrointestinal Endoscopy, and the American

Comasponding Author Samir Gupta, MO, MECS, AGAF, Division of Gastioan berology, University of Califioenia at San Diega, San Déege-Vatarans Affairs Healthcars Systom,
3350 La Jollavillage Dr, MC 1110, San Diego, CA 97161 (31 guptagucsd sdul.

Sccﬂnnniﬁﬂmntmdﬂg'rmmpmﬂhn%mmsmm[ﬂqnm,wdmmmm of Califomitaat SanDiego, La Jolla,
Callfornia; " Moores Cancer Cantar, University of Calformiaat SanDiege, La Jolla, Califoméz; *Dopariment of Medicing, Division of Gastsoentorclogy & Hepatalogy,
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Red Flag Signs and Symptoms for Patients With Early-Onset Colorectal Cancer

A Systemnatic Review and Meta-Analysis

Joaien Demb, PHD, kP Jennifer & Kolb, MO, MS; Jonatian Douned, MD; Cassandra O L. Fritz, MO, MPHE; Shaidiesh M. Advani, MO, PRD; Yin Caa, 520, MPH;
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Abstract

IMPORTANCE Early-onset colorectal cances (EDCRC), delined &5 & diagnosis at younges than sge 50
s, B ncreasing, and so-called red flag signs and Symploms smong these individuals are often
missed, leading 1o diagnostic delnys. Improved recogrition of preserting igns and symptoms
agssncated with EOCRL could faclitate mare timely diagnoss snd impact chnical outeomes.

OBIECTIVE To report the freguency of presenting red flag signs and symptoms among individuals
with EOCRC, 1o exaimie their assocation with EDDRC risk, and to measure variation @ e o
diagrases frofm Sagn of Symplom présenistion.

DATA SOURCES Pubbled MEDLINE, Ernbeds, CINAHL, snd Wab of Sciance wers saanched roem
database inception through May 2023,

STUDY SELECTION Studies that reported on sign and symgptom presentation or time from sign and
symplom presentation 1o dagnesis for patients younger than age 50 years disgnosed with
nonhereditary CRC were included.

DATA EXTRACTION AND SYNTHESIS Dusta extraction and quality assessment werne perfonmed
independently in duplcate for &l included studies using Prefermed Reporting Mems for Systematic
Reziews and Mets-analyses reporting gusdelines. Joanna Briggs institute Critical Appraissl tools were
et 1y riedesume risk of bias. Data on frequency of Signs and symploms were pooked using a randoem-
effects model.

MAIN OUTCOMES AND MEASURES Outcormes of interest were pooled proportions of signs and
symploms in patients with EOCRC, estimates for assod ation of signs and symploms with EDCRC risk,
and time from segnor Symplom predentation to EOCRC diagriogis.

RESIALTS Of the 12 B35 unicue artiches initially retrisved, Bl studies with 24 908126 patients
younger than 50 years were included. The mast common présenting sgns and Symploms, réponed
by 7B nchided shidies, wene hematochezia (poaled prevalence, 453 [95% 01, 40%-50%]),
abdarminal pain (peoled prevalence, 40% [95% O, 35%-43%]), and altered bowel habits (poaled
prevalence, 27% [95% O, 22%-33%]). Hematochezia (estimate range, 5.2-54.0), abdaminal pain
(estimate range, 1.3-6.0), and anemia (estimate range, 2.1-10.8) were asseciated with higher EOCRC
likeelihseroed. Thrmee from signs and symploms. presentation to EOCRT disgrosis was 2 mean (rangs) of
6.4 {1.B-13.7) manths (23 studies) and a median (range) of 4 (2.0-8.7) manths (16 studias).
COMCLUSIONS AND RELEVANCE I this systermatic revisw and meta-analyss of patients with
EDCRC, medrty half of individusts presented with hematochersa and shdorminal pain and one-guanes

Key Polnts

Question inpatients with earty-oreet
cakarectal cancer (EOCRC), what are the
mast common presenting signs and
symgtams, what is their assocation with
EOCRC risk, and what i the time fram
presertation to dagnoss?

Findings In this systematic review and
meta-anabysis inchuding 81 studies and
mare than 24.9 million patients, nearly
hualf of imdividuals with EQCRC
presered with hematochezia and
abdomiral pain and one-guarter
presented with altered bowel habits.
Delays indiagnoss of 4 to & months
from time of initial presentation

WIS COMETION.

Meaning These findings underscore
the need to identify signs and symptoms
concerming for EOCAC and complete:
timely diagnostic workup for individuals
without an altermative diagnasisor sign
o symptom resoiution.

+ supplemental content

Author affliations and articke informarion ae
kstad at the end of this articke.

Weighted %

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

50 - 45
40 +
30 +

20 +

40
27
17
I l ]

Hematochezia Abdominal pain Altered bowel

habits

Weight loss

Diarrhea

These same symptoms increase risk of early-onset colorectal
cancer in the general population, for example, hematochezia:

Study

Population

HR/OR (95% Cl)

Demb et al, 2021
Fritz et al, 2023
Glover et al, 2019

Stapley et al., 2017

Syed et al., 2019

U.S. Veterans
IBM MarketScan
Explorys

UK Clinical Practice
Research Datalink

Explorys

10.66 (8.76, 12.97)
5.13 (4.36, 6.04)
13.66 (11.61, 16.08)

54.00 (26.25, 111.07)

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. ldentify 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 symptomes.
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University of Virginia’s Battle Against

Early Onset Colorectal Cancer

March Colorectal Awareness Month 2024

TALA MAHMOUD, MD, LINDSEY BIERLE, DO,
NEERAL SHAH, MD, CYNTHIA YOSHIDA, MD

UVA
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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 Qverview



Rationale

Our campaign aimed to raise awareness on early onset
CRC among young adults, including young healthcare
professionals, educating them about symptoms and the
Importance of early action.

We focused on individuals ages 18-35, a demographic
often overlooked in traditional CRC awareness efforts.

The NCCRT Lead Time Messaging guidebook showed that
younger adults desire information on CRC screening from
healthcare providers.



C()llab()rativ This initigtive brought together diverse members of the UVA
e Approach community:

Undergraduates

Medical students

Internal medicine residents S
Gastroenterology fellows

Faculty members



Lead Time
Messaging Guidebook

A Tool to Encourage On-Time
Colorectal Cancer Screening

’ e NATIONAL
American (< COLORECTAL g\
3{ ancer A/ CANCER w

Society’ /  ROUNDTABLE =



) . ) Colorectal cancer is on the rise among young adults and among those who are too
Did you know colorectal cancer is expected to be the leading cause of cancer-related g to begin screening, two thirds experience symptoms for many months before

death among 20-49-year-olds by 20307 It’s never too early to talk to your doctor they’re finally diagnosed. Be sure to alert your doctor if you’re experiencing blood

about when it’s appropriate to start screening. in your stool, persistent abdominal pain, changes in bowel habits, or unexplained
weight loss. If these symptoms persist, the possibility of colorectal cancer must be
considered.

Why It Works
Why It Works

This message is compelling because participants
can identify with it since they fall within the age
range/young adult demographic referenced in
the message.

This message is compelling because people
can identify with it since they fall within

the age range/young adult demographic
referenced in the message. . : We asked, "What comes to mind when
hearing this message?”

We asked, "What comes to mind L ) 4 + "Itinforms you that young adults like me

when hearing this message‘v’“ \ « can get it. It’s best we get tested soon.”
g y Suasnaldy

+ "ltillustrates that you're never too young.”
(35-39-year-old)

+ "It stands out because silent killers are
the scariest to me, and | am a young adult,

W : so it speaks directly to my demographic.”

+ "l'am between the ages of 20-49, so this (30-34-year-old)

directly applies to me.” (30-34-year-old)

» "Cancer is on the rise with younger
« "Because that’s my age range, and the R generations and can be cured if detected
numbers kind of surprised me.” 5 ety jas~axyeaol)
(40-44-year-old) + "It mentioned how even young people are
\ i ‘ susceptible to getting the disease, so it
resonated with me since | am still in my 20s.”
(20-24-year-old)




Ages 20-29

This age group... Helpful tailored messages should focus on...

Believes it's important to be screened on time - Symptoms related to CRC and how to have a
conversation with clinicians about symptoms

Finds it important to establish trust with their R
they may be experiencing.

medical providers

Uses YouTube as a top platform for social media  * Theimportance of knowing your family history

- Encouraging conversations with family about

Is more likely to be on TikTok than other age
medical history related to CRC

groups

Ages 30-39

This age group... Helpful tailored messages should focus on...

- May be less likely to bring up screening and will + The recommended screening age for CRC for
wait on their doctor to bring it up those of average risk

+ Uses Instagram as a top platform for social + Recommendations for those at a higher risk of
media getting CRC

- The importance of getting screened even
without experiencing symptoms




VRN
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  Sep ‘23 Oct “23 Nov ‘23 Dec ‘23 Jan 24 Feb 24  March 24

Meetings with undergraduates, : : :
L h
residents, fellows and faculty el I Gl 1) LEAe




Layout

|

On-grounds

Campaign

Social Media Local Radio
Infographics Station




UVA Cancer Center
(%]

March is Colorectal Cancer Aware Aonth! Did you know it's not just an older person’s
disease? Screening should begin at age but you may need to start earlier if you're at a higher
r doctor about when ing is right for you. For more information, visit

com/.../col g

Social Instagram c
5 @uvagastro COLORECTAL CANCER?

Medla @uvaimr

Campaign @hittingcancerbelowthebelt

Fa c e b o o k A type of cancer that begins in the large

intestine. It starts as abnormal growths called

U VA C a n C e r C e n te r polyps that over time develop into cancer.

IT'SNOTJUSTANOLDER  THE MOST COMMON SYMPTOM EARLY DETECTION OF
PERSON'S DISEASE OF COLORECTAL CANCERIS COLORECTAL CANCER

CAN SAVE YOURLIFE

When Should | get Screened?
. o AT 45 YEARS OLD

1 you ars axporiencing symptoms or have 3
fomity history, talk to your doctor about

NO SYMPTOM ‘when screening s right for you




Infographics

TOO YOUNG FOR THIS SH*T IT'S NOT JUST AN OLDER

MORE YOUNG ADULTS ARE BEING DIAGNOSED THAN BEFORE PE RSON’S DISEASE

COLORECTAL CANCER
110

COLORECTAL CANCER N o SYM PTOM

COLORECTAL CANCER IS NOW
N EF.) | (e (|HESH IN YOUNG ADULTS

#COLORECTAL CANCER AWARENESS MONTH #COLONCANCER AWARENESS MONTH #COLONCANCER AWARENESS MONTH




Infographics

BOOTY CAME THESE ARE RISK FACTORS THAT

- A L

|V ‘ INCREASE YOUR CHANCE OF
Q)QMQU POOP & YOU What are the Signs & Symptoms GETTING COLON CANCER

of colorectal Cancer?

IS THERE BLOOD? ‘
‘ Bloody @ Low Blood

Stool Count
IS THERE A CHANGE IN
CONSISTENCY OR TEXTURE? pre
s Persistent Unexplained
s Weight
IS YOUR STOOL NARROW 4‘%: e @ s
OR PENCIL-THIN?

D oo &
Bowel Ha
GET CHECKED! =

#COLONCANCER AWARENESS MONTH #COLORECTAL CANCER AWARENESS MONTH #COLORECTAL CANCER AWARENESS MONTH




LOVE YOUR GUT
PROTECH YOUR BUTL
SIX WAYS YOU CAN REDUCE YOUR
RISK OF COLORECTAL CANCER!

MAINTAIN A
HEALTHY
WEIGHT
LIMIT -
ALCOHOL T

ﬁ - LIMIT
PROCESSED &
RED MEAT

¥

SMOKING

#COLORECTAL CANCER AWARENESS MONTH

Infographics

EARLY DETECTION OF
COLORECTAL CANCER
CAN SAVE YOUR LIFE

When should 1 get screened?

BEFORE 45 YEARS OLD

» FAMILY HISTORY OF
COLORECTAL CANCER

ARE EXPERIENCING SYMPTOMS

+ GENETIC SYNDROMES RELATED
TO COLORECTAL CANCER
(LYNCH SYNDROME, FAP)

» HISTORY OF ULCERATIVE
COLITIS OR CROHN'S DISEASE

TALK TO YOUR DOCTOR IF YOU
HAVE A PERSONAL HISTORY
OF CANCER

AT 4,5 YEARS OLD

+ EVERYONE! ALL MEN AND
WOMEN SHOULD BE SCREENED
FOR COLORECTAL CANCER.

9

SCREENING TESTS

WHAT ARE YOUR OPTIONS?

VISUAL TESTS

Looks directly at the colon , needs prep

Done in office/hospital

views entire Every 5-10

Colonoscopy colon years

Flexible viewspartof Every5
sigmoidoscopy thecolon years

STOOL TESTS

If test is positive, needs colonoscopy
Done at home

Testsforbloodin Every

[Fharear stool year

Testsforabnormal
stoolDNA DNAand bloodin
stool

Every3
years

#COLORECTAL CANCER AWARENESS MONTH




Radio Segment

CVILLE

RIGHT N

HOME NEWS LIFESTYLE EVENTS SPORTS WINA RADIO ABO

Dr. Tala Mahmoud

By Jay James March 1

10

ALBEMARLE COUNTY 4 hours ago

Outside counsel to temporarily
serve as acting city attorney

CHARLOTTESVILLE, VA (CVILLE RIGHT NOW) - The
City of Charlottesville has retained the services [..]

Dr. Tala Mahmoud joined the show to discuss a critically important health care issue for young
people.

mm WINA MORNING ODE 34 bal polos e .o
NEWS Dr. Tala Mahmoud
hy ALBEMARLE COUNTY 9 hours ago

=R 6-9AM P R Gov. Youngkin amends biennial
‘ WEEKDAYS @ (] @ P 90:00 | 97:0 budget with no tax increases or




Colorectal Cancer . :
(CRC) Awareness Week =, i ll g i’-‘-_ a
Highlighting Early Onset CRC [ = @ | NN

Week of Events

March 13th March 14th March 15th

On-grounds :
Ca mp a l g n GuesT Lecturer Inflatable Colon D_ay Wear Blue Day

Hitting C Bl
T0am -2 pm. U

Did you Know?

« linscol Ta

« UVA Medi
@ cho

« UVAGIFe

UVA Gastroenterology 8 Fer more info, email Lindsey
fl UVA Health lepatology bicrlc@virginia.cdu
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Inflatable

Colon Day

= ¥ uvagastro
a2 University of Virginia

THURSDAY MARCH 14TH
10 AM -2 PM

UVA Medical Center Cafeteria

Join Hitting Cancer Below the Belt for colon cancer awareness
and experience the 10ft inflatable colon

!'"‘jll‘! U VAHea]th UVA Gastroenterology and Hepatology Fellowship




Wear Blue Day

@Lﬁ K-(’\U\ ‘\\ ANCEL

Banses Week 1! Q

L 5
nuﬁ'-‘.sm, uvagastro

a'@i | J VAHealth UVA Gastroenterology and Hepatology Fellowship

Colorectal Cancer (cro)
Awareness Month

Join us in Wear Blue Day
Friday, March 15

Help us bring awareness to the
early onset of CRC!

FITY1




Medical School Newsletter

March is Colon Cancer
Awareness Month

Hitting Cancer Below the Belt

« Thursday March 14th from 10am - 2pm at the
UVA hospital cafeteria

« There will be a 10ft inflatable colon as a
conversation starter to discuss signs/symptoms
of early-onset CRC.

« The UVA cancer center will also be on-site with
navigators available to assist you in signing up
for age-related cancer screenings for which you
may be eligible.

Wear Blue Day

« March 15th all-day
« We hope to have the larger UVA community

wear blue this day as it is the official color for
colon cancer awareness.




Results & Impact



Campaign Reach

10,000-20,000
Daily listeners

NEWSRADIO

- WINA

B Account Reach Profile Visits ® New Followers

Instagram Data Radio Listenership




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



M()Uing Where do we go from here?
Forward

Sustainability at our institution
Potential for replication at other institutions
Continued focus on EOCRC awareness

Expanding the initiative to include underrepresented communities



Thank You!



THE UNIVERSITY OF TEXAS

Anderson
Making Cancer History” Cancer Center

/AL AN L

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

60

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
« QOrgan preservation
4. Survivorship: Treating the Whole person

MD ANDERSON CANCER CENTER



Young-Onset Colorectal Cancer

Personalized medicine - Expanding role of molecular diagnostics

Categorizing Germline Risk

Hereditary
22% [10-33%)]
Polyposis Syndromes Non-polyposis
‘ Svndromes

ﬁ | i ﬂ@ @i @@] | Adenoma predominant Mismatch repair deficient
I I ili Classic FAP (APC, dominant) (dMMR)
O [m]

| Familial
[ ]@ ﬁ] [Q] Attenuated FAP Lynch Syndrome (MLH1,
[

ﬁ I @ MYH-polyposis (recessive) MSH2, EPCAM, MSH6,

PMS2)
Mauri et all, Molecular Oncology 2019

Hamartoma predominant

—

Mismatch repair proficient
(PMMR)

[Ij} Sporadic Hyperplastic/Serrated adenoma

L
Familial Colorectal Cancer

Type X

Other
MD ANDERSON CANCER CENTER



Young-Onset Colorectal Cancer

Personalized Medicine: Expanding role of molecular diagnostics

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

MIC TRIAL
M ENGL ] MED 386,25

N=700
E——— PD-1 Blockade in Mismatch Repair-Deficient, Locally
! o Experimental arm: Advanced Rectal Cancer

» Stage lll colon adenocarcinoma with any tumor (Tx-T4, N1-  Rula®l RO CR T B ol Py

2MO; including N1C) originating or entirely located in colon  REVASTHES RGN ANY A. Cercek, M. Lumish, J. Sinopoli, J. Weiss, . Shia, M. Lamendola-Essel, I.H. El Dika, N. Segal, M. Shcherba,
* Completely resected tumor atezolizumab (6 months) R. Sugarman, Z. Stadler, R. Yaeger, ].J. Smith, B. Rousseau, G. Argiles, M. Patel, A. Desai, L.B. Saltz, M. Widmar,
* dMMR K. lyer, ). Zhang, N. Gianino, C. Crane, P.B. Romesser, E.P. Pappou, P. Paty, ). Garcia-Aguilar, M. Gonen,
* No residual involved lymph node or metastatic disease at M. Gollub, M.R. Weiser, K.A. Schalper, and LA. Diaz, Jr.

time of regjstration

* No prior chematherapy, immunotherapy, biologic,

targeted therapy, or radiation therapy; 1 previous cycle of Nivolumab pl'l..IS relatlimab in P atients

Control arm:

. ?(IFgéFp%)r(fzfnirar:ict;esdtétus<2 mFOLFOX6 (12 cycles| with previously treated microsatellite
* No known active autoimmune disease or hepatitis B or C instabil il’y—hig}!lf mismatch rep air-
AEi-nd'\cc:jtesadverseeven['!DFS,diseasefreesurviva\;dMMR, DNA mismatch repair; mFOLFOX6, modified leucovorin calcium, fluorouracil, and dEﬁCiEﬂt mEtﬂStﬂ.ﬁC CﬂlﬂrECtﬂl cancer. thE
oxaliplatin; OS, overall survival. Phase II ChEEkMﬂ.tE 142 Stud}r
Neoadjuvant Pembrolizumab for Patients with
Mismatch Repair Deficient Localized and Locally EA2201: An ECOG-ACRIN phase Il study of neoadjuvant
Advanced Solid Cancers nivolumab plus ipilimumab and short course radiation in MSI-
ESMO 2021 H/dMMR rectal tumors.
ASCO 2022

MD ANDERSON CANCER CENTER



Young-Onset Colorectal Cancery

Personalized Medicine : Expanding role of

Who Really Needs Adjuvant Therapy

Overtreatment of Young Adults With Colon Cancer
More Intense Treatments With Unmatched Survival Gains

Table 2. Likelihood of Racaiving Postoperative Systemic Chemotherapy and Multiagent Regimens for Young
Adults (Ages 18-49 Years at Diagnosis) vs Older Adults (Ages 65-75 Years at Diagnosis) With Colon Cancers?

(dds Ratio (dds Ratio
Patients Any for Receiving Multiagent for Receiving
Who Received Chemotherapy, ~ Chemotherapy Regimens, Multiagent Regimen
Chemotherapy No. (%) (95%CI) No. (%) (95%C1)
Stage|
Ages 65-75 y (n = 8991) 162 (1.8) 1 [Reference] 52(43.0)  1[Reference]
Ages 18-49y (n = 1926) < 109 (5.7) > 2.88(221-3.717) 43(483)  1.38(0.71-2.68)
Stage 1 Overall
Ages65-75y(n=11011) 2748 (25.0) 1 [Reference] 773 (417)  1[Reference]
Ages 18-49y (n = 3083) 1732 (56.2) 3.93(3.58-431) 670 (54.9)  1.71(1.48-197)
Stage I Low Risk
Ages 65-75y (n = 4822) 023(19.]) 1 [Reference] 313(39.6) 1 [Reference]
Ages 18-49y (n = 1636) 826 (50.5) 422 (3.70-4.81) 388(525)  1.67(1.34-2.09)

Kneuertz et al.
Dasari et al,

JAMA Surg 2015
Nat Rev Clin Onc 2020

Limit of
detection

Tumour burden

Limit of
detection
by ctDMA

by imaging

molecular-gi

Meoad]
therap

Clinical

vant  Adjuvant
chemotherapy

Clinical
recurrence

Rgnostids)| s

Additional

systemic

chemotherapy
! I .

/ Minimal residual

disease (MRD)

Farl Monitorin
d?:(?frt'nn for tailorin
et treatment

1] L mour

MRD assessment Manitoring for
response

Clinical setting

Intematicral Journal of Clinical Oreology (B034] 22495-511

= Assassing resistance
* Mechanisms for
clinical trials

Takle 1 ary of thias i

red cilMNA o detect MED of various cancer iypes

Cancer type  Cancer, stage{s]

o

Metbodology

HFrief sammary [hazard ratic {HR]), ctDMNA positve
compared with negative]®

References

CRC Stage I-1IT

Singe 11

Singe IIT

Siage I-1%

Stage I-1IT

Stage [B-I01

Singe 11

Stage [1-IWV

130

(REe]

150

02

103%

Sagnatern™

Safe.Seqs

Safe.Seqs

Guardani Reveal™

ddPCR

Reocarrence in 87.5% of poticois with ctNA ()
afiter treaiment, post-operative, post-ACT, and
post-defindtive therapy HE for RFS =7.Z, LT7.5,
and 435

Reoarrence in T9% of patienis with ciliMA (+)
without CTx versus 9.8% of patiems with ctl3A
=1 withoat CTx {HE for BFS = |8), post-CTx
HE for RFS =11

Posicoperative HRE for BEFS = 1 8, Estimaied J-vear
recurrence-fres interval (RFL: ctDMA (4 versas
=1 =7TT%E versus 3%, post-CTx HRE for RFI=6.8

Bensiiivity and specificiiy of landmark recarrence:
E5.6% and 100, landmiark HE for RFS = | 1.ZR

Post-operative HE for DFS = 17.54, serial HE far
DFS = 1133, post-ACT HR = | 002, median lesd
gime = 11.5 {m)

Genesesq PrimeT™ 425 genes Post-operastive HE for RFS = 1098, pos-ACT

Safe.Seqs

Signatern™

HR for BFS = 1276, post<defimitve therapy
HE =32 2, mean bead time = 500 {m)
Relaiive risk of receiving ACT in ciliNA-guided
Eroupc HR = 1. 82, 2-year RFE =93 5% in the
ctDMA-guidsd group versus 92.4% in the siand-
ard cars group
Pos-operative HRE = 100, ctlDBLA [+

0]

[21)

[3z)

[33)

341

[35]

[34])

i ==sn-ﬁcuntpms°MQ%ﬂn @ﬁ?@N CANCER CENTER

{HERE 1082}, postoperative
ACT =65



Young-Onset Colorectal Cancer
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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
« QOrgan preservation
4. Survivorship: Treating the Whole person

MD ANDERSON CANCER CENTER
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Managing Metastatic CRC: Sequencing Therapies

Upfront Primary Tumor resection:

No survival benefit; High morbidity,

Risk never receiving systemic therapy

Primary Tumor Resection Plus Chemotherapy

Versus Chemotherapy Alone for Colorectal
Cancer Patients With Asymptomatic,
Synchronous Unresectable Metastases

(JCOG1007; iPACS): A Randomized Clinical Trial

Yukihide Kanemitsu, MD?; Kohei Shitara, MD?; Junki Mizusawa, ME'; Tetsuya Hamaguchi, MD, PhD®; Dai Shida, MD, PhD";

Koji Komori, MD, PhD*; Satoshi lkeda, MD, PhD®; Hitoshi Ojima, MD, PhD®; Hideyuki Ike, MD, PhD”; Akio Shiomi, MD®%;

Jun Watanabe, MD, PhD?; Yasumasa Takii, MD'?; Takashi Yamaguchi, MD''; Kenji Katsumata, MD, PhD*?; Masaaki lto, MD, PhD?;
Junji Okuda, MD, PhD>?; Ryoji Hyakudomi, MD; ¥ asuhiro Shimada, MD'S; Hiroshi Katayama, MD?'; Haruhiko Fukuda, MDY; and JCOG

Colorectal Cancer Study Group

Mo. 2t risk [no. censored)

Chematherapy B2} © 3y 2BEF O170E 90 403 12 om oo

— Ch
— FTR

HR, 1.10; 85% CI, 0.76 to 1.65;
one-sided stratified logrrank F= &3

T T T T T T T T
12 24 35 43 72 a4 96

Months From Random Assignment

Postoperative mortalty 3 (4%)
Early postoperative morbidity
Grade 2/3/4 29 (38%)

] Clin Oncol 39:1098-1107.

Primary Tumor Resection Before Systemic Therapy in

Patients With Colon Cancer and Unresectable Metastases:
Combined Results of the SYNCHRONOUS and CCRe-1V Trials

Muh N. Rahbari, MD" (i); Sebastiano Biondo, MD? Ricardo Frago, MD® (); Manuel Feilit, PhD*; Esther Kreisler, MD? Inga Rossion, MD*;
Monica Serrano, MD? ([5); Dirk Jager, MD®, Monika Lehmann, PhD® Florian Sommer, MD" (); Axel Dignass, MD® (3); Claus Bolling, MD® (&);
Ika Vogel, MD® Ulrich Bork, MD'™; Markus W. Biichler, MD™"; Gunnar Folprecht, MD™ (3); Meinhard Kieser, PhD®; Florian Lordick, MD';

and Jiirgen Weitz, MD, MSc'* on behalf of the SYNCHRONOUS and CCRe-IV Trial Groups

1.0
0.9 1
0.8 1
0.7 1
0.6
0.5 1
0.4 1
0.3 1
0.2 1
0.7 1
0.0

0 (probability)

= No PTR
= PTR

Adjusted HR 0.844 {0.738-1.208); P = .65

Mo. at risk:
Mo PTR 206 161 127
PTR 187 126 103

J Clin Oncol 42:1631-1541

18

48

24 30 36
Time {months)

73 =11 36
B1 E 23

-



— Individualized Treatment Sequencing Selection Contributes
to Optimized Survival in Patients with Rectal Cancer
and Synchronous Liver Metastases

Rectal Cancer and Synchronous Resectable Liver Metastases

Liver metastatic disease burden
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Symptomatic Asymptomatic Symptomatic Asymptomatic
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Combined y y
Or Class'ic (Iif complex Combined (non complex pelvic disease) Reversed
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No. at risk
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-— —— Contemporary Era (CE, 2012-2020)
\ Early Era (EE, 1998-2011)
*
‘\hm\
S
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0 2 4 6 8 10
Years
0 2 4 6 8 10
179 116 55 24 6 0
131 94 60 43 25 17

Median OS survival: 5.6 years (2.7-12.6)

5-year OS: 56.3% (CE)

Conrad C, Vauthey JN, You YN Ann Surg Oncol 2017; Maki H, Vauthey JN, You YN Eur J Surg Onc 2024
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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
« QOrgan preservation
4. Survivorship: Treating the Whole person

MD ANDERSON CANCER CENTER
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Surgery For Optimal Local Control

Proximal & Distal margins
Radial margins
Vascular dissection, high ligation, nodal harvest
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Long-term morbidity of limited vs. extended colon resection
P value
SEG
SEG (n=145) TC-IRA (n=56) vs. TC-IRA
Bowel frequency
Day 2 (1-3) 4 (3-8) <0.001
Night 0 (0-0) 1(1-2) <0.001
Dietary restriction 34 (23.5) 30 (55.6) <0.001
Restriction of preoperative
Social activity 13 (9) 17 (31.5) <0.001 A
Housework 10 (6.9) 11 (20.4) 0.0092 P value
Recreation 11 (7.6) 17 (31.5) <0.001 SEG
Family relationships 6 (4.14) 7 (13) 0.042 v
Travel 20 (13.8) 23 (42.6) <0.001 SEG (n=145)  TC-IRA (n=56)  TC-IRA
Urgency
Soncefweek 4(28) 1(L8) . Overall 985 (93.4,100) 912 (846,963) |[<0.001
Incontinence Dysphoria 100 (96.9, 100) ~ 96.9 (90.6, 100) <0.001
NoF. > oacelwoet = E}T;*?' 17 ES)LS) 0029 Interfere with activity 100 (89.3,100)  85.7 (714,929)  [<0.001
ight, > once/wee ’ .
Perianal irritation, 10 (6.9) 10 (185) 0,03 Body image 100 (93.8,100) 100 (87.5, 100) 0.15
=once/week Health worry 100 (91.7,100) 917 (83.3, 100) 0.028
Mgc-;s; leak 4 07) Food avoidance 100 (91.7,100) 83 (667,917)  [<0.001
ayume . 5(9.3) 1 ' i 100 (87.5, 100 0.036
Dayime 287 e N Social reacton 100 (93.8, 100) mu {mu mu) e
Pad use Sexual activity 100 (100, 100) (100, 100) ,
Always daytime 4 (2.8) 1(1.9) 1 Relationships 100 (100, 100) 100 (91.7, 100) 0.33
Always nighttime 0 1(1.85) 0.27
Owerall satisfaction and emotional well-being
Satisfied/very satisfied 134 (92.4) 47 (87.04) 0.27
Emotionally well/excellent 138 (95.2) 47 (87) 0.061

You et al DCR2008
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Functional Sequelae of Pelvic Surgery

Low Anterior Resection Syndrome

Figure 2. Stages of Colorectal Cancer Growth

S©2005, Terese Winslows
US. Gowt. has certain nghts
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with bowels

Increased stool
Incontinence
frequency
: — Strategies and
0 Repeated painful Solling Q 8
stools compromises

Spread to other organs ces

Impact on:

Mental and
emotional wellbeing

Social and daily
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Roles, commitments
and responsibilities




=MD Anderson | Young-onset CRC

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

S

Trade off = radiation, chemotherapy, outcomes

« ACOSOG Z6041

TO-T2 and negative
margins: observation
Patients with stage | rectal cancer Radiation combined with
(T2NO) by endorectal ultrasound | Register > capecitabine plus oxaliplatin | Local excision | Follow-up
or endorectal coil MRI staging for 5 weeks
T3 or positive margins: |
total mesorectal excision
NEO Study Design. NCT 03259035 N 0
» 1- and 2- year locoregional
rae Surgens o . 0
YEN+ relapse-free survival = 98%
Progresslon Path hlgh risk + 0 0
P : (95% ClI, 86 to 100) and 90%
<NO FOLFOX <6/ bbb it To
No path high risk BEPP T Peoop: —’ SN - _>w Observation (95% Cl, 58 to 98)
Rectal Cancer months Surgery

Q3-smontnly y1-3 » Preserved quality of life and
Q6 monthily y4.5 .
rectal function scores

ctDNA collected at baseline, peri-operatively & during observation
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Young-Onset Colorectal Cancer

Initial Staging

- Digital rectal
exam

- Complete, high-
quality
colonoscopy

- CT chest/
abdomen/pelvis

- High guality
rectal MR

Organ Preservation
Non-operative Management
Watch & Walit

L}

Key Features on
Rectal MRI

- T category

= Tumor distance
fram anal verge
= Circumferential
resection margin
(CRM)

- Extramural
vascular imsfasion
(Er 1)

- Locoregional
nodal disease

Risk

Y

Low Risk

-T2, T3a-b

- Node negative
- CRM clear

- No ENMYWI

Stratification

Intermediate
Risk

- T3c-d andfor
node positive

- CRM clear

- Mo ERWI

High Risk

- T3c-d and‘or
node positive

- CTRM threatenad
or positive and’
ar ENMVI positive

MD ANDERSON CANCER CENTER




Neoadjuvant Treatment Strategies in Colon and Rectal Cancer

« Toward “Total Neoadjuvant Therapy”

PRODIGE 23

T3,4/Nany

POLISH 11
Fixed T3, T4

STELLAR
T3,4/N+, low-mid

RAPIDO
T4/N+/EMVI/CRM+

LC-CRT

Q)

" FOLFIRINOX |

>|i‘ Surgery :]‘ FOLFOX (12 cycles) /
CAPOX (8 cycles)

)

6
cycles)

_
LC.CRT Surgery | FOLFOX (6 cces) >
CAPOX (4 cycles)

¢

LC-CRT >|:: Surgery ::l Per treating MD

SC-RT > FOLFOX (3 cycles) >[: Surgery ;] Per treating DM
L

LC-CRT >|j Surgery . CAPOX (4 cycles)

SC-RT FOLFOX (4 cycles) \[: Su rgery::I CAPOX (2 cycles)
I_ .

LC-CRT >[: Surgery . Per treating MD

SC-RT > FOLFOX (9 cycles) / CAPOX (6 cycles) /[: Surgery:] FOLFOX/CA
POX

Y. Nancy You, MD MHSc

A VYAV VA VS




Neoadjuvant Treatment Strategies in Colon and Rectal Cancer:

Assess response to neoadjuvant therapy

* No residual mass, ulceration, or stenosis
« Whitening of the mucosa
« Telangectasia

Habr-Gama A, et al. Dis Colon Rectum 2010; 53:1692-8.
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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
« QOrgan preservation
4. Survivorship: Treating the Whole person

MD ANDERSON CANCER CENTER
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Survivorship of Watch & Wait patients

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

Generic Cancer-specific

Negative feeling Ap Cerns

Fositive feeling Financial problems

FPhysical pain Distress over recurrence
Fatigue
Social avoidance
Cognitive problems

Sexual problems

Family-related distress
Benefits of cancer

Table 2: 12 domains examined by QLACS
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Standardized care pathway for multi-dimensional needs

THE UNIVERSITY OF TEXAS

MDAnderson - A“
Cancer(Center |

Making Cancer History"

) [ l‘ .

. { .‘
: : I\
, , "
: "Q‘ { f
e
L

s

Young-onSEt Y. Nancy You, MD, MHSc

Colorectal Cancer Program ~ Leslle Stapleton, MHA
Benny Johnson, DO

Grace Li Smith, MD PhD MPH

We are the place for you. We are with you every step of the way.

In partnership with AYA Oncology Program

A
'
e )
——

Mission

To offer the best integrated care for young-onset colorectal cancer patients across
the cancer spectrum, including diagnosis, treatment, survivorship and prevention

Vision
To be a worldwide leader dedicated to ending the burden of young-onset colorectal cancer

@ PATIENT CENTRICITY INNOVATION EXCELLENCE
We focus on coordinated and We strive for modem, innovative ~ We deliver state-of-the-art,
ﬂ whole-person care to provide a approaches and ufilize technology  expert clinical care integrated
personalized, holistic and caring to advance the mission. with research.

expen'ence.
Values
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Supporting

the Patient Journey
Patient Network
SuPportive

Care/Psychiatry Caf‘j)

...........
o ® ® e

Oncofertility/
Women’'s Health

Rehabilitation
Services

Young-Onset
Colorectal Cancer Program

SUPPORT

Integrative
Medicine/ NUtrition

Genetic Testing/
Wound Ostomy Care

THE UNIVERSITY OF TEXAS

PR ' MD Anderson
oo Ter | aneerCenter

Making Cancer History”

Social
Work

Integrative Ostomy ‘ Physical ‘ AYA ‘ Financial
Medicine /Wound Care Therapy Oncology Counseling

Nutrition Psychiatry ‘ Care/Pain ‘Oncofertility

vianademen



Young-Onset Colorectal Cancer

Reactiveto  + Prompt workup of symptoms
Diagnosis | Symptomsand « Identify germline predisposition/
Delays family history

Updates on Treatment and Survivorship \

Advanced-  + Coordinated multidisciplinary care

1. Expanding role of molecular diagnostics Tosteof|  Sie + Pncnlond, stwolhoart,
« Germline, genomic, liquid biopsy Disease  expert care

* More precision and personalization | R
_ _ ..+ Tailored age-specific wholistic
2. Metastatic Disease ———— Multiple Lif
. Survivorship |D°m°'"° ' é;::mitted care from diagnosis
 Continued progress mpacted 44 |ongiterm survivorship
3. Local Therapy / ,
Tr ad eoffs Risk Factors . :d::r::: I
° = uideli
Prevention | Unknownor Lo onoce and modification of risk

Unrecognized Pl

4. Survivorship
« Treating the Whole person

FIG 1. Challenges and associated opportunities for improvement
throughout the spectrum of care for young adult patients with

colorectal cancer.
You et al. JOP 2020
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