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LEARNING OBJECTIVES

* |dentify current screening methods and define the appropriate
patients for non invasive screening

* Recognize the clinical signs that can assist with early detection
* Appreciate the measures the body takes to ensure iron conservation

* Review therapy for Gl cancer



Table 1 Major guidedine r nmiendations addressi lorectal cancer screening for ave i JOns; cornmmend
screening from a certain age, and some recommend against screening in older age: none explicitly imcorporat

decision making based on individual risk and perceived benefits, harms, and burdens. For simplicity, the table includes anly the
prefemed test or first-tier recommendations
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The recommendations listed is a selection of recommendations identified through y
colorectal cancer screening guidelines published in English between Tand X 3 from Morth America, 4 from Eurcpe,

from Asial® ; the other survey in high income countries found another 19 guidelines.”

* Update of guideline in progress Amir Qaseemn, ACP, personal communi 3
T In addition to FIT screening every two years, a one-time sigmoido  is curmently being rolled out for people at age 55in

the UK.10




SCREENING STRADEGIES

* SCREEN EVERYONE
* SCREEN ACCORDING TO RISK CATEGORY
* DIFFERENT SCREENING FOR DIFFERENT RISK CATEGORIES
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COLONOSCOPY

* SCREENING COLONOSCOPY

* Needed for all patients with elevated risk of cancer

* DIAGNOSTIC COLONOSCOPY

* Needed for all patients with + findings on non invasive screening methods



Summary of Recommendations

d0i:10.1001/jama.2021.6238AJAMA. 2021;325(19):1965-1977.
doi:10.1001/jama.2021.6238 Corrected on August 24, 2021

Adults aged 50 to 75 years

The USPSTF recommends screening for colorectal cancer in all
adults aged 50 to 75 years.

Adults aged 45 to 49 years

The USPSTF recommends screening for colorectal cancer in
adults aged 45 to 49 years.

Adults aged 76 to 85 years

The USPSTF recommends that clinicians selectively offer screening for
colorectal cancer in adults aged 76 to 85 years. Evidence indicates that
the net benefit of screening all persons in this age group is small.

In determining whether this service is appropriate in individual cases,
patients and clinicians should consider the patient's averall health, prior
screening history, and preferences.

See Figure 1for a more detailed
summary of the recommendations
for clinicians. See the Practice
Considerations section and Table 1for
details about screening strategies.
USPSTF indicates US Preventive
Services Task Force.




NCCN COLON CANCER SCREENING

* AVERAGE RISK

* INCREASED RISK

* PERSONAL HISTORY

* ADENOMA OR SSP
* COLORECTAL CANCER

DEALER’S CHOICE ON SCREENING METHOD

COLONOSCOPY

e INFLAMMATORY BOWEL DISEASE INDICATED

* FAMILY HISTORY
* HIGH RISK

11



Incraasad risk:

'Fm:ln:::t::yﬁﬂn Fullow-up of Clinical Findings:

Palyp Found at Colon CSCR:
VORG ————————, Sealncraasad Risk Basad on Parsonal History of

Colorectal Cancer (CSCR-T)

¥ IBD (ulcerative colitis, Crohn's disease) ———*

* Positive family history —————————————— 5o Increased Risk Based on Fositive Family History {CSCR-11)
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INCREASED RISK BASED ON POSITIVE FAMILY HISTORY
(Appropriate testing for a hereditary syndrome is non-diagnostic or not done"")

FAMILY HISTORY CRITERIA*¥ SCREENING®238
Repeat avery 5 yw,u.hhh,nnn

21 first-d lative with CRC at » Colonoscopy beginning ataged0y or o |or if positiv t
hadat dathaadide Y 10 y before earliest diagnosis of CRC colonoscopy findings.

Repeat every 10 y
Etu:um: and third-degree relatives with CRC = Colonoscopy beginning at age 45-50y ———— |or if positive, repeat per
ny age colenoscopy findings

First-d lative with confirmed advanced
adr:mr':-gair:? 5:,311 ig;-gm':"uyamm, 21 ﬂm, Colonoscopy beginning at age 40 y or Repeat every 5-10 y*10
villous or tubulovillous histology, TSA), or at age of onset of adenoma in relative, or Iif positive, rapeat per

advanced SSPs (21 cm, any dysplasia) ™YY whichever s first colonoscopy findings




Causes of Colorectal Cancer - Familial
Familial

Familial Colon Cancer Sy Hereditary

Environmental/lifestyle
risk factors

Minor genetic changes
Some Family history

Risk for colon cancer if close relative had CRC <50 y of age = 18.2%
Risk for colon cancer if close relative had CRC 50-59 y of age = 13.9%

Risk for colon cancer if close relative had CRC >60 y of age = 10.9%
The James

*Close relative = parent, brother, sister, or child o s Doy

COMPRTHIASWE CANCIN CINTTR
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First, Second and Third Degree Relative

* A first-degree relative is defined as a close blood relative which
includes the individual's parents, full siblings, or children

* A second-degree relative is defined as a blood relative which includes
the individual's grandparents, grandchildren, aunts, uncles, nephews,
nieces or half-siblings

* A third-degree relative is defined as a blood relative which includes
the individual’s first-cousins, great-grandparents or great
grandchildren
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FULL VS HALF SIBLINGS

Familial colorectal cancer risk in half siblings and siblings:
nationwide cohort study

Yu Tian,**" Elham Kharazmi,*" Kristina Sundquist,>*® Jan Sundquist,>*® Hermann Brenner,®’
Mahdi Fallah'”

BMJ 2019;364:1803
http://dx.doi.org/10.1136/bmj.I803
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COLORECTAL SCREENING- HIGH RISK

HIGH RISK CANCER SYNDROMES OPTIONS
| NCHSTNDROME e« COLONOSCOPY + TESTING FOR

* POLYPOSIS SYNDROMES

* FAP FAMILIAL ADENOMATOUS POLYPOSIS SYNDROME OTH E RS TU M O RS AS

PEUTZ-JEGHERS SYMDROME

JUVENILE POLYPOSIS SYNDROME DETE RM I N E D BY CLI N ICAL

SERRATED POLYPOSIS SYNDROME

MUTYH ASSOCIATED POLYPOSIS-THE FDA clearance for SYN D RO M E

report demonstrates substantial
equivalence, through the FDA’s 510(k) submission pathway, to
its predicate device 23andMe’sBRCA1/ BRCA2 (Selected
Variants) Genetic Health Risk report. For this newest clearance,
the MUTYH-associated polyposis report achieved more than
99% accuracy and utilization of key informational concepts that
achieved 90% or greater comprehension in a demographically
diverse population.-

* COWDEN SYNDROME
* LI-FRAUMENI SYNDROME

18
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RISK ASSESSMENT FOR COLORECTAL CANCER

» Age 245 years®

» The data supporting lowering the age to initiate screening are largely from modeling studies.

» Between 1992 and 2015 there was a relative increase of 30% in the incidence of CRC in 40 year olds.
Howaever, this translates into an absolute difference in incidence of 8.2 cases per 1l]ll,lll1*l1‘."I

» We currently lack empirical data to support screening in those <50 years, as screening studies in
average-risk individuals have been limited to those aged 250 years.

» Considerations for the age to initiate CRC screening may be dependent on race/ethnicity, patient
preferance, and resources available. Because there are multiple options for screening, the choice
of a particular screening modality should include a conversation with the patient concerning their
prefarance and availability.

* No history of adenoma or sessile serrated polyp (SSP)° or CRC
* No history of inflammatory bowel disease {IBD)
* Negative family history for CRC or confirmed advanced adenoma (ie, high-grade dysplasia,

21 cm, villous or tubulovillous histology) or an advanced gspd (21 cm, any dysplasia)

See Average-Risk Screening

* and Evaluation [CSCR-3)




COLORECTAL SCREENING AVERAGE RISK

AVERAGE RISK PATIENTS
* AGE > 45 (ACS age 45-76)

* NO ADENOMA, SERRATED
SESSILE POLYPS (SSP) OR CRC

* NO PERSONAL H/O IBD

* NEGATIVE FAMILY HISTORY OF
CRC OR ADVANCED ADENOMA
(HIGH GRADE DYSPLASIA 2| CM
VILLOUS OR TUBULOVILLOUS
HISTOLOGY)

OPTIONS
* FOBT GUAIAC

* FECAL IMMUNOCHEMICAL (FIT)

* MULTI-TARGET STOOL DNA (MT-
SDNA) COLOGUARD

* SCREENING COLONOSCOPY
* SIGMOIDOSCOPY +/- FIT
* CT COLONOGRAPHY (CTC)

20
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SCREENING MODALITY

RISK STATUS
AND SCHEDULE"*

Rescreen with any
modality in 10 y*

Polyp(s)" — Putypm:turny<

Rescrean with any
modality in 1 y!

Average risk:

- Age 245 y0

= Mo history of
adenoma or SSPN
or CRC

* No history of IED

* Megative family
history for CRC
or confirmed
advanced
adenoma (ie, high-
grade dysplasia,
21 em, villous
or tubulovillous
histology) or an
advanced SSp4P
(21 cm, any
dysplasia)

Cnlnnmmpy‘
or

Stool-based:

* Guaiac-based testing

= Fecal immunochemical
test (FIT) ™

Megative —»

Positive — Colonoscopy"®P

* Multitargeted stool
DNA (mt-sDNA)-based
testing

or
Flexible sigmoidoscopy
or

CT colonography (CTC) ——= See CSCR-4

— See CSCR-4

' i colonoscopy i incom
. . . . e A yEAr o scresning wi
" The panel has reviewed existing data for beginning sore=ning of average-rsk individuals a1 age
<50 years. Based on their asseszmenl, the panel agrees fhal the data are sironges 1o supporl
beginning screening al 50 years, bul acknowledges that lower-level evidencs supparts a bensfit
for irg earker. ¥When initialing screening for all eligible individuals, the recommends:
a discussion of polential harmsiisks and benefils, and the consideration of 2l recommended
CRLC m‘em';gsnpﬁ:lu Ladabaum U, et al. Gasiroenterology 2019;157:137-148.
are ally considered o have a com ble cancer sk and are maraged
:inlil_;'!zhu; advanced adenomas, rather than high-risk as, a definition which indudes
mrullipli
B CRC scresning is recommended in adulls aged 24575 years who mighl have a e exp
of =10 :,lEar:r!?he decision 1o sareen betwesn ages T6-85 years should be individualized
include a dscussion of the msks and benefils based on comoarbidity stabus and estimated e
E:li:mrqr Eligible individuals who have nol besn previously screened ame mosl likely bo benefil
in this raug.
hEor d:i;t gn :‘Eh:aiﬁl:aﬁ:ru oo [polngle ¢ on CECE-1, For definition of commanly used t=ms,
see CRC-GLOS.1
Al 2 ins

| A blood test that detacts circulaing methylated SEFTS DMNA has been F for CRC
screening for those who refuse alber screening modalifes. Based on cumenl . the pansl
concludes that the inberval for repealing besling is unknown/unclear. The parel wil ue= 1o

Howeyer,
occull blood
" The term “palyp” refers (o both

Recommendations: far an
avidence bass, bul a lange

that folow-up co
{Corley D, o al. JAMA
# I the colonoscopy
nead for further tests,
= There are iconflicting data o
an increased risk and whether
' There are Emiled data 1o sup

the pasi wens

& ar lha lion s
aralber n'g;m.hl'mm
T Based on recenl evidence, FIT has b=en shown o have superior sensitiv
guaiac-based besling has been shawn o reduce fram
Bt iFﬂETrbar:g:mmbh altemaliee il an immnrrﬁﬂninl test cannol be used (Rabeneck
L, =l al. Can J Gasioenleml 2012;36: 151147, Scholefisld JH, ol al. Gut 2012;61:1038-1040).

= When a screening slool-based test = positive, a

s thal hyperplaslic
should be manag

imeragsed risk ) Ezumi angyzas
ﬁs:lﬂaﬂ as B5Ps when reviewed

nerplastic polyps &1 am in site similar

EVALUATION OF SCREENING FINDINGS

Hyperplastic polyps
<1 cm in sized
Adenomas or SSP
of any size or

hyperplastic polyps
21 cm in size’

—

—+=Follow pathway above

< Negative —= Rescreen with any modality in 3 y'

limal, consider ajthar

and nonpolypoid (flal] lesions.

differently.
e individuals with b aslic pol
sugmes] thal many af the larger p

experis. For

atal Ga:mmdnﬁpgﬂﬂ-;ﬂ-f:m-gﬂ-r.
I%.IE grﬂimbas-:d lesis.
a

Rescreen with
any modality
in10y'

Soe Follow-up of
Clinical Findings:
Polyp Found at
Colonoscopy
(CSCR-5)

co within

ity fecal

high=

colonoscopy s recommended for further evaluaion.

iale lime frame for follow-up colonascopy in this: populafion kack a strong
lional study and a meta-analysis reported significantly higher risks

for CRC and advanced-stage diseass when follow-up ocourred 10 months ar laber with a irend towards

increased cancer risk observed as early as 6 months after an abnormal resull. Thus, we recommend

is compleied ideally within 8 ta 10 months afler an shnomal siookbased besi

1T, 3171651164 1; Forbes N, el al. Cin Gastro Hepabol 2020).

s negative after a FIT or mi-sDi& and no additional symploms: ane presen, there s no

lyps (<1 am) proximal to $he sigmaoid colon pose

1 cmin size repressnt an

:rﬂ%ﬁlﬁﬁmn;ﬂm:wn
o patients with S5Ps, particularly if they have not
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SCREENING MODALITY

RISK STATUS
AND SCHEDULE"*

Avarage risk:

» Age 245 y30

* No history of
adenoma or SSP"
or CRC

* No history of IBED

« Negative family

Polyp(s)"

Flaxible
sigmoidoscopy

EBiopsy or
polypectomy

EVALUATION OF SCREENING FINDINGS

Sea Follow-up ot
Clinical Findings:
Palyp Faund at
Colonoscopy
(CSCR-5)

Rescrean with an
Hyperplastic <1 cm only ——= fality in E-1u3§

Rescreen with any

Adenomas or SSP
of any size or

—
< hyperplastic polyps Colonoseopy’ =

21 cm in siza”

" mn
history for CRC 0 polyps

or confirmed
advanced
adenoma (ie, high-
grade dysplasia,
=1 cm, villous

or tubulovillous
histology) or an
advanced SSpd.n
(=1 cm, any
dysplasia)

Polyps" 1-2 polyps"—=or

6=9 mm

Polyps™
=10 mm

MNegative/
No polyps"

modality in 5-10 yh!

CTCin3y

Cnlnnnamp]r'
>3 polyps" — Cnlnnnamp]r'

- cnlunnammr'

» Follow colonoscopy
pathway on CSCR-3

Rescreen with any
= modality in 5 y'

For Colonoscopy and Stool-based screening, see CSCR-3.

 The panel has neviewed enisling data lor beginning soreening of average-risk individuals a age <80
years. Bassd on their assessmen, e panel agress that the daia are smonger o suppon beEnﬂhE
scresening at 50 years, I:l.l!ncknunh:hl:hmcf -level evidence supparts a benefit Tor soreening arlier.
When initiating screening for all individuals, e pmzl recommends a discussion of patential harms!
ricke and beanefite, and during all nerded CRC ing eptiore. Lad: n U, el sl
Gasiroenberalogy 2019, 157:137-148.

9 Advanced SSPs are generally considenad o have a comparable cancer risk and are managed
similarly o advanced adenomas, rather than high-rsk adenomas, a definition which includes
mulliplicity.

% CRC scresning is recommended in adulls aged 45-75 yeans who mighl have a life sxpectancy of
210 yeEre. ThE dsse|mn 3 eresn Bebewsen spee TE-AS yesre should Be individusized o |reEode
a discussion of Te risks and benefils based on comarbidity stabus and estimated life expectancy.

Eligibile individuals who have not besn previously screened are most likely o bensfil in this age group.

P Far details on classification , s foptnole ¢ on CECH-1. For definition of commonly wsed ferms, ses

I ¢ _— .
Sse Screening Modality and Schedule (CSCR-A)L

| & blood besl that delects circulaling methylabed SEPTS DMA hars been FDA-appraved for CRC
scresning for those who refuse other scresning modalities. Based on current data, the pans]
n:!rlsll.l:les'um'l the inerval far repeating lesting s unknowndunciear. The paned will conlinues b revies

K oreaning should be |nd|ud|n||.a=d ard indude adm:ﬂ-rmnﬂhc risks and benefits of cad1 modality.

Ilr d. " o the o jen e ek idwr willhar
within a}\:n’-:rr :-l:menngwﬂl annter modalily 1J|:I1rm‘|[hﬁ. elal Gaﬂh‘nerﬂ:ﬂ:lng:,r 2I11-l 147 II'.!-
24 )

i The term “polyp™ refers Lo bath polyp and nonpalypoid (Rat) |esions.

" Thers are limiled data bo suppor! whether individuals with hypemplastic polyps =1 cm in size represent
an inoreased risk group. Several analyses sugges! that many af e langer polyps classified as
FrypErpiaeiie (nthe pas) wee easaeefeg e SEPE when reviewed By espere. Far thie reaesn, e
reasonable o foliow patients with hyperplaslic palyps =1 om in size smilady o palients with S5Ps,
particularly i they have not besn reviewed by an exper gasirointestinal pathologist.

% Data on aptimal frequency, polyp size Ieuing to colanoscopy referral, and proiooal for evaluation
of extracolonic lesions are E'mhmg. American College of Badiplogy has recommended that
reporling of polvps 85 mm in sife i nol recessary, i polypds) of this size are reported, a decsion o
refer for colonascopy with polypectomy versus surveillance CTC should be individualized.

" There are alismalive siralsgies thal kave been recommended with flexible sigmoidoscopy, induding
hl:l:le mn‘n:l:lmmp-;euew 10 y=ars with arneal FIT or considenng longer inlereal Nexiblis
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COLORECTAL CANCER RISK BY AGE

The risk of bowel cancer increases with age, as indicated in the table below:

40 ll 60

Men: 1in 1,350 Men: 1in 313 Men: 1in 87 Men: 1in 36
ESA EOEEOERUCT o  risk of bowel cancer overthenext  risk of bowel cancer overthenext sk of bowel cancer over the next
10 years 10 years 10 years 10 years

Women; 1in1390 Women: 1in 370 Women: 1in 125 Women: 1in 57
(ESA RO o risk of bowel cancer overthenext  risk of bowel cancer overthenext sk of bowel cancer over the next
10 years 10 years 10 years 10 years

10

Men: 1in 22
risk of bowel cancer over the next
10 years

Women: 1in34
risk of bowel cancer over the next
10 years
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COLORECTAL CANCER INCIDENCE

- INCIDENCE PER 100,000 HAS DECREASED BETWEEN 1976
(60.5/100,000) AND 2005 (46.4/100,000)

* INCIDENCE DOWN 2.7% IN MEN FROM 2004 — 2008
* MORTALITY HAS DECREASED 35% FROM 1990-2007
* 2014 MORTALITY DOWN 51% FROM PEAK MORTALITY

28



Cases of young-onset
colorectal cancer have

increased by 51 percent since
1994

In the United States, 11% of colon
cancer diagnoses and 18% of
rectal cancer diagnoses occur in
those under 50



In 2017, The American Cancer Society (ACS) investigators
published in the Journal of the National Cancer Institute that
(CRC) incidence rates are continuing to rise in young and
middle-aged adults, including people in their early 50s. In

addition, rectal cancer rates are increasing
particularly fast, as 3 in 10 rectal cancer
diagnoses are in patients younger than age 55.

Published in 2014, researchers at MD Anderson looked at
Surveillance, Epidemiology, and End Results SEER

program (on more than 393,000 patients with histologically
confirmed CRC between 1975 and 2010) and made incidence

rate predictions by 2030. The trends indicate that by
2030:

1 in 10 colon cancers will be diagnosed In
people under 50

1 in 4 rectal cancers will be diagnosed In
people under 50



https://academic.oup.com/jnci/article/109/8/djw322/3053481/Colorectal-Cancer-Incidence-Patterns-in-the-United
https://seer.cancer.gov/about/
https://fightcolorectalcancer.org/blog/rise-of-crc-in-young-adults-in-2020-and-2030-predicted/

Sedentary behavior increases the risk of certain cancers

Physical inactivity has been linked with diabetes, obesity, and cardiovascular disease, but it can also increase the risk of
certain cancers, according to a study published June 16 in the NCI: Fournal of the National Cancer Institute.

'To assess the relationship between TV viewing time, recreational sitting time, occupational sitting time, and total sitting
time with the risk of various cancers, Daniela Schmid, Ph.D., M.Sc., and Michael F. Leitzmann, M.D., Dr.PH., of the
Department of Epidemiology and Preventive Medicine, University of Regensburg, Germany, conducted a meta-analysis
of 43 observational studies, including over 4 million individuals and 68,936 cancer cases. Data in the individual studies had
been obtained with self-administered questionnaires and through interviews.

When the highest levels of sedentary behavior were compared to the lowest, the researchers found a statistically
significantly higher risk for three types of cancer—colon, endometrial, and lung. Moreover, the risk increased with each
2-hour increase in sitting time, 8% for colon cancer, 10% for endometrial cancer, and 6% for lung cancer, although the
last was borderline statistically significant. The effect also seemed to be independent of physical activity, suggesting that
large amounts of time spent sitting can still be detrimental to those who are otherwise physically active. TV viewing time
showed the strongest relationship with colon and endometrial cancer, possibly, the authors write, because TV watching is
often associated with drinking sweetened beverages, and eating junk foods.




COLON CANCER RISK FACTORS

RESEARCH ARTICLE MARCH 01 2022
Adult-Attained Height and Colorectal Cancer Risk: A Cohort
Study, Systematic Review and Meta-Analysis @3

Elinor Zhou; Lin Wang; Celina M. Santiago; Julie Nanavati; Samara Rifkin; Emma Spence; Linda M. Hylind %2 ; Joell J. Gills;
Louis La Luna; David R. Kafonek; David M. Cromwell; Julia L. Drewes ; Cynthia L. Sears & ; Francis M. Giardiello;

Gerard Mullin 25

Conclusions
Greater adult attained height is associated with an increased risk of colorectal cancer and
adenoma.

Impact: Height should be considered as a risk factor for colorectal cancer screening.
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Subgroup No. of Patients Biwd Bl
Age, years .07
<60 399 - - 86
=60 427 —_—— <.0
Sex 96
Male 466 —. 07
Female 360 e — 23
Treatment 35
FUSLV 414 —_— 04
CPT-11+FU+LV 412 — . 31
Performance status 44
0 630 —. 14
. . 12 196 ——— .09
Yogurt consumption and risk of Dp———
13 (N1) 562 —_— 3
- 24(N2) 264 _—— 27
conventional and serrated whm
< 25 kg/m? 197 — 32
> 25 kg/m? 629 [ RN, .04
f I t I Physcial activity 34
precursors or coiorectal cancer <O MET hik wo —. s
=9 MET-hiwk 377 —_— 37
h A b ° Glycemic load 64
ttp://gut.omj.com < Median —.
> Median 413 — . 38
Aspirin .20
Gut Month 2019 Vol 0 No.0 ——
= Yes 121 —_—— .05
Microsatellite a7
Stable 504 — RE]
Unstable 93 —.— 08
KRAS 7
wild type 289 —_— 93
Mutant 152 L 49
BRAF 29
wild type 378 — 23
Mutant 59 —_—_ 15
PIK3CA 21
Wild type 370 66
Mutant 50 —— 14
COX2 expression 80
Low 287 —_— 38
High 135 - - a1
0 0.5 1 15 2 25
HR

Fig 2. Multivariable hazard ratios (HRs) and 95% Cls for cancer recurrence or mortality across strata of various factors. The analyses used five categories of total nut intake (never, less
than one serving per month, one to three servings per month, one serving per week, and two or more servings per week). The forest plot represents the HRs of the comparison of never
nut consumers versus consumers of two or more servings of nuts per week, adjusting for calorie intake, age, sex, depth of invasion through bowel wall, number of positive lymph nodes,
baseline performance status, treatment group, body mass index, physical activity, aspirin use, and glycemic load. P values are two-sided; Pinter indicates P for interaction between strata
and nut intake; Ptrend indicates P for trend across levels of nut intake. COX2, cyclooxygenase-2; CPT-11, irinotecan; FU, fluorouracil; LV, leucovorin; MET-h/wk, metabolic equivalent task
hours per week.

Published in: Temidayo Fadelu; Sui Zhang; Donna Niedzwiecki; Xing Ye; Leonard B. Saltz; Robert J. Mayer; Rex B. Mowat; Renaud Whittom; Alexander Hantel; Al B. Benson; Daniel M.
Atienza; Michael Messino; Hedy L. Kindler; Alan Venook; Shuji Ogino; Kimmie Ng; Kana Wu; Walter Willett; Edward Giovannucci; Jeffrey Meyerhardt; Ying Bao; Charles S. Fuchs; Journal
of Clinical Oncology 2018 361112-1120.

DOI: 10.1200/JC0.2017.75.5413

Copyright © 2018 American Society of Clinical Oncology
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Welcome to the QCancer®(15yr,colorectal) ris
calculator: http://gcancer.org/15yr/colorecta

—About you Your results
Age (25-84): 1] . . oy -
k Your risk of having colorectal cancer within the next 15 years is:
Sex: ® hale © Female B
y/ White or not stated ¥ 6. 7%
’71.'1( postcode: leave blank ifunk:n.c-wn\‘

Postcode: In other words, in a crowd of 100 people with the same risk factors as you, 7 are likely to develop colorectal cancer within the next 15 years.

— Clinical information *i Q‘gg
Smoking status: | non-smoker @Q@ @@Q

Alcohol status: | 3-6 units perday ¥

— Do you have a family history of ...
zastro-intestinal cancer?

)
— Women only: have you had any of these cancers?—— g
breast cancer? Rizk

uterine cancer? developing colorectal cancer

ovarian cancer?
cervical cancer?

—Men only: have vou had any of these cancers?

(Thass cancers did not pess oar statistical test for sizmificance for women. )

oral cancer?
lung cancer?
cancer of the blood?

Do you currentty have. ..
Digbetes: | none ¥
ulcerative colitis?
colonic polyps?
r—Leave blank if unknown
Body mass index
Height (cm): (177
Weight (kg): |75

Calculate risk over |15 ¥ | years. | Calculate risk
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Non-Invasive Colorectal Cancer Screening

Fecal Occult Blood Test Fecal Immunochemical Test

(FOBT-Heme) (FIT-Globin protein) Stool DNA

Limited by intermittent Limited by intermittent Precancerous/Cancerous
bleeding bleeding cells continuously exfoliated

Requires 3 separate

Stool samples Single stool specimen Single stool specimen

Dietary restrictions No dietary restrictions No dietary restrictions
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Cologuard Biomarkers

2 DNA Methylation Markers
NDRG4 and BMP3

7 DNA Mutation Markers Molecular

Assay

DNA Normalization Marker
Beta Actin (Quantitative DNA)

Assay
(Protein)

Fecal Hemoglobin Marker \JL weTogichin

FIT

Al
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Feacal testing

PRACTICAL ISSUES

Sigmoidoscopy

Colonoscopy

=

P>

MEDICATION
ROUWUTINE

Continue Mmedication routines
as prescribed

Sorme medicines, especially blood thinners. rmay be paused

o<
J

TEST & VISIT

ive test w

Donmne once at anmn outpatient clinic/ hospital

be referred for colonoscopy

PROCEDURE &
DEWVICE

Stool from one bowel
movernent is collected by a
sStick and thhen mailed for
analysis

Can be uncomifortable to
access stool

Bowel enerma same day
sometirmes combined with
cleansing of bowel with
laxatives

Thin. flexible tube with a srmall
camera is passed into the
recturm and guided around in
the lower part of thhe large

Need for cleansing of bowel
by specific preparation
regime with laxatives startings
thhe day before procedure

Depending on country.
region, clinic: different levels
of sedation from light to deep
sedation. or No sedation at all

bowel
Thin, flexible tube with a srmall
camera is passed into thhe
recturm and suided around in
the large bowel

Need for some recovery tirme
after procedure, dependent on
level of sedation (Nno recovery
Nnecessary if Nno sedation)

-
:R O recovery tirme necessary

RECOWVERY &
ADAPTATION

2 Help can be needed if
eyesight or dexterity is poor

... . Need for nursing, security and transportation

Adverse effects are rare. but
= sedation may slightly increase
ADVERSE EFFECTS risk of perforation of colon
RS P
INTERACTIONS &
ANTIDOTE

Should be mnear a toilet during preparation

Can be done in the privacy of
oOwn horme and fit into own
SOCIAL LIFE & Sciyoicas

RELATIONSHIPS

-
- Will not influence
- - = work-education

WORK &
EDUCATION

Need to take tirme off work for
procedure day

Need to take tirme off work
during preparation tirme and
procedure day

e

TRAVEL TIME
E DRIVING

— ML} } - o } B-A
LISE VI ACISITIYEIT €1 dl. Dl

If sedated, Nnot possible to
drive directly after procedure.
Nneed for transportation

©2019 by British Medical Journal Publishing Group




USPSTF Recommendation: Screening for Colorectal Cancer US Preventive Services Task Force Clinical Review & Education

Figure 2. Benefits of Colorectal Cancer Screening

|E| Benefit: Estimated life-years gained per 1000 individuals screened?

Mean life-years
gainedifstart  pggitional life
screening® years gained if
Screening modali At age At age start screeni
and freql_?ent].r N SD:Q 45 yrg ataged5y " Esoy M4y
Stool tests
FIT every year 292 318 26
HSgFOBT every yearc.d 272 298 26
sDMA-FIT every year 307 333 26
sDNA-FIT every 3 yd 278 303 25
Direct visualization tests
COL every 10 y 310 337 27
CT colonography every 5 y 293 317 24
Flexible 51G every 5 v 264 286 22
Flexible 51G every 10 v plus FIT every year 306 332 26

50 100 150 200 250 300
Life-years gained per 1000 screened,
by age to begin screening




Benefit: Estimated No. of CRC cases averted per 1000 individuals screened?

Mean CRC cases

averted if start  pdditional CRC
screening” cases averted if
Screening modality Atage Atage  startscreening
and frequency 50y 45y atagedSy
Stool tests CRCindicates colorectal cancer;
FIT every year 47 50 CT, computed tomography; FIT, fecal
HSgFOBT every year®* 9 4 immunochemical test (with positivity
SDNA-FIT every year 54 57 cutoff of 20 pg of hemoglobin per
SDNA-FIT every 3 y 44 47 gram of feces); HSgFOBT
Direct visualization tests high-sensitivity guaiac fecal accult

COL every 10 y 58 bl
CT colonography every 5y 53 55 blood test; SDNA-FIT, stool DNA

Flexible SIG every 5y 49 51 tests with FIT (multitarget stool

Flexible SIG every 10 y plus FIT every year 54 57 DNA test); 5IG, sigmoidoscapy:;
COL, colonoscopy.

0 5 10 15 20 25 30 35 40 45 50 55 60 65
No. of CRC cases averted per 1000 screened,
by age to beqin screening

# Dutcomes are expressed per 1000
40-year-olds who start screening at
age 45 or at age 50.




b Mean estimate across the 3 Cancer
Intervention and Surveillance

Mean EFi'tE deaths  p4ditional CRC Modeling Network colorectal cancer

avertedif . deaths averted models. See modeling report'“" for

startscreening® ¢ 4y additional details and

Screening modality Atage Atage screeningat model-specific estimates.

and frequency 50y 45y  agedSy . A
Stool tests Because of imprecision in sensitivity

FIT every year 95 96 and EpEFIﬁE[t}'L thereis [DI:ISI:IJE[EHE
HSgFOBT every yearcd 73 74 uncertainty in model predictions for
sDNA-FIT every year 27 78 H5gFOBT strategies. S5ee modeling
sDNA-FIT every 3 yd 24 25 report' for more information.

Direct visualization tests dﬂumpared with other options for
COL every 10y 27 28 stool-based screening, these
CT colonography every 5 y 26 26 strategies do not provide an

Flex!hle olGevery 5 23 24 efficient balance of the benefits
Flexible 51G every 10y plus FIT every year 26 28 : :
(life-years gained) vs harms and

0 & 10 15 0 1% 30 burden (je, lifetime number of

No. of CRC deaths averted per 1000 screened, culnnctscupieﬂ of screening. See
by age to begin screening modeling report™" for more

information.

Benefit: Estimated No. of CRC deaths averted per 1000 individuals screened®




Clinical Review & Education US Preventive Services Task Force USPSTF Recommendation: Screening for Colorectal Cancer

Figure 3. Harms and Burden of Colorectal Cancer Screening

IE Harms: Estimated lifetime number of complications (gastrointestinal and cardiovascular)
of CRC screening and follow-up procedures per 1000 individuals screened?

Mean estimate of complications Additional

Screening modality if start screening” complications if start
and frequency At age 50y At age 45 y screening at age 45 y Esoy Il45y
Stool tests

FIT every year 10 11 0.2

HSgFOBT every yeart.d 9 10 0.3

sDNA-FIT every year 12 13 0.2

sDNA-FIT every 3 yd 10 10 0.3
Direct visualization tests

COL every 10 y 14 16

CT colonography every 5 y 11 11

Flexible S51G every 5y 11 11

Flexible 51G every 10 y plus FIT every year 12 13

2 4 6 8 10 12 14 16

Lifetime No. of complications per 1000 screened,
by age to begin screening
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Annals of Intemal Medicine

CLINICAL GUIDELINE

Aspirin Use for the Primary Prevention of Cardiovascular Disease
and Colorectal Cancer: U.S. Preventive Services Task Force

Recommendation Statement

Kirsten Bibbins-Domingo, PhD, MD, MAS, on behalf of the U.5. Preventive Services Task Force*

Description: Update of the 2009 USPSTF recommendation on
rin use to prevent card cular disease (CWD) events and

the 2007 recommendation on aspirin and nonsteroidal anti-

inflammatory drug use to prevent colorectal r (CRC).

Methods: The USPSTF reviewed 5 additional studies of aspirin
for the primary prevention of CVD and several additional anal
ses of CRC follow-up data. The USPSTF also relied on commis-
sioned systermatic reviews of all-cause mortality and total
incidence and mortality and a comprehensive review of harms.
The USPSTF then used a microsimulation model to systemati-
cally estimate the balance of banefits and harms.

anulatinn' This recommendation applies to adults aged 40
) alder without knawn COVD and without increased bleed-
iri_r:]

Recommendation: The USPSTF recommends initiating low-
dose aspirin use for the primary prevention of CVD and CRC in
adults aged 30 to 3% years who have a 10% or greater 10-year
are not at increased risk for bleeding, have a life ex-
of at least 10 years, and are willing to take low-dose

aily for at least 10 years. (B recommendation)

The decision to initiate low-dose aspirin use for the primary
prE.rEntlr_}n of 'T'.’l:' andl RC in adults aged &0 to 69 yaars who
3 syear CVD risk should be an individual

one. Person '-.rhr:r are not at incr d risk for bleeding, have
lifie expectancy r_ﬂ at least 10 years, and are wil|ir‘1g to take low-
i 3 rmore likely te benefit
ns who place a higher value on the potential benafits than
the potential harms may ch to initiate low-dose aspirin. (C

recommendation)

The current evidence is insufficient to assess the balance of

benefits and harme of initiatir in use for the prim
vention of CWD and CRC in adults younger than 50
staterment)

The current e ance is insuff
benehl‘_-. and h:nrrn u[ |r1|t|atlnr_‘|

wiven annals.org

This article was pulbil ol &t waanadal an 12 April 2014,
* For a liat of m sers of the USPSTF, see the Appendix (available at

WA BRI E S o I=1:I L
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N IC National Institute for e
Health and Care Excellence | =< NICE-

Signin

NICE Pathways NICE guidance Standards and indicators Evidence search BNF BNFC CKS Journals and databases

Home > News

Offer daily aspirin to those with inherited genetic
condition to reduce the risk of colorectal cancer

Aspirin taken daily for 2 years or more could reduce the risk of colorectal cancer in
people with Lynch syndrome (LS), says NICE in new draft updated guidance.

02 August 2019 Share



Recommendation Summary

Population

Recommendation

Grade
(What's This?)

Adults aged 50 to 59 years
with a =10% 10-year CVD rnisk

The USPSTF recommends initiating low-dose aspinin use for the primary
prevention of cardiovascular disease (CVD) and colorectal cancer (CRC) in
adults aged 50 to 59 years who have a 10% or greater 10-year CVD risk, are
not at increased nsk for bleeding, have a life expectancy of at least 10 years,
and are willing to take low-dose aspirin daily for at least 10 years.

Adults aged 60 to 69 years
with a =10% 10-year CVD rnisk

The decision to initiate low-dose aspirin use for the primary prevention of CVD
and CRC In adults aged 60 to 69 years who have a 10% or greater 10-year
CVD risk should be an individual one. Persons who are not at increased nisk for
bleeding, have a life expectancy of at least 10 years, and are willing to take
low-dose aspirin daily for at least 10 years are more likely to benefit. Persons
who place a higher value on the potential benefits than the potential harms
may choose to initiate low-dose aspirin.

Adults younger than 50 years

The current evidence is insufficient to assess the balance of benefits and
harms of initiating aspirin use for the primary prevention of CVD and CRC in
adults younger than 50 years.

Adults aged 70 years or older

The current evidence is insufficient to assess the balance of benefits and
harms of initiating aspirin use for the primary prevention of CVD and CRC In
adults aged 70 years or older.




IndyStar | The Indianapolis Star

Zionsville and IU grad, distance runner Caitlin
Engel dies after battle with cancer

f Matthew VanTryon, Indianapolis Star
Wed, January 26, 2022, 2:33 PM - 1 min read
’ .}
[~ Caitlin Engel, who was a distance runner at Zionsville and IU, and was an assistant

cross country/track coach at Carmel High School, died Tuesday morning after a

long battle with cancer. She was 32.




Chadwick Boseman &

@chadwickboseman 1976-2020
Dx colon cancer stage lll in 2016

with immeasurable gnef that we con

passing of Chadwick Boseman

NacwiICK was diagnosed with stage 1l
2016, and battied with it thess
LAY

as il prograesseaed 1o stage

ler. Chadwick persevered through i
vou many of the films vou have
» SO much. From Marshalito Da 5

Wilson's Ma Rainevy's Black

raht

vaeral more. all were filmed
between countless surgeries and
chemotherapy

t was the honor of his career to brning

> Lo
ng T Challa to n Black Panther

nis wife and family by

7:11 PM - Aug 28, 2020




RISK ASSESSMENT FOR COLORECTAL CANCER (CONT)
Evaluation o aarm symptoms in patients <45 years:

siqns and symptoms of CRC such as ron deficiency anemia rectal bleeding, ora change In bowel habis presenting in individuals <45 years

Watrant prompt evaluaton with a colonoscopy o at st with flexible sigmoidoscopy
 alofthe pationts whopresanwith eary-ansetCRC ar <45 years o age 2 Th ncdence of CRC i ndviduals <50 years hs ncreased

2% e 2003 and 2013
+ The majorty of CRCS imthese younqer inividuals appear to be sporadic but an inharited cancer syndrome should be ruled out given the

ighe ncidenceof inheted CRC syndromes nyounger patients when comparedt olde atots




Clinical Presentatior

J '
(I 5"
4!3 \

3 | ®
* This bleeding from the GIT can presen*' M Sways; )

a) Haematemesis:- Vomitus of red blood or ‘coffee-
grounds’ material.

b) Melaena:- Black, tarry foul smelling stool. C

c) Haematochezia:- Is the passage of bright red or

maroon blood from the rectum.

d) Occult GIB:- This is identified in the absence of
overt bleeding by special examination of the stool
(e.g. Guaiac testing)

e) Symptoms of blood loss/anaemia:- Light-
headedness, syncope, angina or dyspnoea.

Mild anemia in young patients is usually asymptomatic!!




Bristol Stoool Chartc

o @ > Separate hard lumps, like nuts
g} ems (hard to pass)

Sausage-shaped but lumpy

Like a sausage but with cracks on
its surface

Like a sausage or snake, smooth
and softc

Soft blobs with clear-cut edges
(passed easily)

Fluffy pieces with ragged edges, a
mushy stool

VVvatery, no solid pieces.
Entirely Liguid




Lorem ipsum dolor sit
amet, consectetur adip-
iscing elit, sed do eius-

Lorem ipsum dolor sit
amet, consectetur
adipiscing elit, sed do

Chalky-grey Greenish black

Streaks of red Yellow/Slightly green
Lorem ipsum dolor sit Lorem ipsum dolor sit

amet, consectetur amet, consectetur adip-
adipiscing elit, sed do iscing elit, sed do eius-

Bright green

Yellow green Brown i b W
Lorem ipsum dolor sit 3 = 7 1 Lorem ipsum dolor sit
amet, consectetur amet, consectetur adip-
adipiscing elit, sed do iscing elit, sed do eius-

Rainbow Brown Peanut butter
Lorem ipsum dolor sit Lorem ipsum dolor sit
amet, consectetur adip- amet, consectetur adip-
iscing elit, sed do eius- iscing elit, sed do eius-

Brown Dark green

Lorem ipsum dolor sit Lorem ipsum dolor sit
amet, consectetur amet, consectetur adip-

adipiscing elit, sed do Red iscing elit, sed do eius-

Lorem ipsum dolor sit

amet, consectetur adip-

iscing elit, sed do eius-
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IDA — Special

Nngmlw

Tests

aaficient

Iran-
aeficiency

halmm erythropoiasss anerméa

Iron stores l [
Enythron iromn

Iron related tests Normal
Serum Ferritin (pmo/L) 33-270
TIBC (ug/dL) 300-340
Serum lron (ug/dL) 50-150
Saturation % 30-50

Bone marrow Iron ++




Findings

* Serum Iron
* LOW (< 60 micrograms/dL)
* Total Iron Binding Capacity (TIBC)
* HIGH ( > 360 micrograms/dL)
* Serum Ferritin
* LOW (< 20 nanograms/mL)

* Can be “falsely”’normal in inflammatory
states



Anaemia Workup - MCV.

Iron Deficiency IDA
Chronic Infections
Thalassemias
Hemoglobinopathies
Sideroblastic Anemia

e e B

Normocytic
Chronic disease Megaloblastic anemias
Early IDA Liver disease/alcohol
Hemoglobinopathies Hemoglobinopathies

Primary marrow disorders Metabolic disorders
Combined deficiencies Marrow disorders
Increased destruction Increased destruction



* FE DEFICIENCY
* FE DEFICIENCY

*FE DEFICIENCY

* THALLESEMIA
* LEAD INTOXICATION
* SICKLE CELL



* MCV (Mean corpuscular volume)

PCV in 100 ml of blood x 10

* MCV=
RBC count in million per cc

This is the average volume of the RBC

Useful to classify the anaemia
— Microcytic, MCV < 80 cu.microns
— Normocytic, MCV 80 - 100 cu.microns
— Macrocytic, MCV > 100 cu.microns



CBC (Collection date/time: 12/7/2018 6:26:00AM)

PLATELET COUNT 578 THICUMM H 140-400
WHITE BLOOD COUNT 6.91 TH/CU MM N 4.0-10.0
ABSOLUTE NEUTROPHIL CT 4.06 x10-3fuL N 1.56-8.10
NEUTROPHILS 58.8 % N 39-81
LYMPHOCYTE 32.0% N 14-51
MONOCYTES 6.2% N 0-13.3
EOSINOPHIL 20% N 0-8
BASOPHILS 04 % N 0-2

RED BLOOD CELLS 5.22 M/CU MM N 4.41-5.51
MANUAL SLIDE REVIEW

1+ MICRO

1+ OVAL

1+ SPHEROCYTES

HEMOGLOBIN 13.5 G/DL N 13.5-17.5
HEMATOCRIT 40.6 % LL 41-53
MCV 778 FL L 80-100

Printed:  1/3/2018 3:24:54PM Page 1 of 4

- - tmimimmin 2 ma mmand L diAiAALA AALAALANARE ol ARIMIERO ARITLIAR [ IR CAADNAE P



Printed:  1/3/2018

CBC (Collection date/time: 12/7/2018 6:26:00AM)

PLATELET COUNT

WHITE BLOOD COUNT

ABSOLUTE NEUTROPHIL CT

NEUTROPHILS

LYMPHOCYTE

MONOCYTES

EOSINOPHIL

BASOPHILS

RED BLOOD CELLS

MANUAL SLIDE REVIEW
1+ MICRO

1+ OVAL

1+ SPHEROCYTES

HEMOGLOBIN

HEMATOCRIT

MCV
3:24:54PM

578 TH/CUMM

8.91 TH/CU MM

4.06 x10-3fuL

58.8 %

32.0%

62%

20%

04 %

5.22 M/CU MM

13.5 G/DL

40.6 %

778FL

LL

e ARERIERA ARMTLIARNS

140-400

4.0-10.0 1 .
2.

1.56-8.10

39-81

14-61

0-13.3

0-8

0-2

4.41-5.51

13.5-17.5

41-53

Page 1 of 4

[ IR CAADNAE P

Check prior CBC’s
Obtain serum ferritin



Diagnosing the Cause of Microcytosis

Adult with microcytosis (mean
corpuscular volume < 80 um* {80 fL])

|

Check ferritin level

, |
v ’

Ferntin level < 15 ng per mL Ferriin level normal to high

(1S mcg per L), or < 50 ng l

per mL (50 mcg per L) with

chronic inflammation Check serum iron level, TIBC,
l and transferrin saturation

Iron deficency anemia

. v ,

Serum iron level decreased Serum iron level decreased Serum iron level
TIBC increased TIBC decreased normal to increased
Transferrin saturation decreased  Transferrin saturation decreased  11BC normal
Transferrin saturation
l l normal 1o increased
Suggests ron Suggests anemia l
deficiency anemia of chronic disease

Perform hemoglobin electrophoresis
(consider earlier in the evaluation of
children and young adults)

MICHELE VAN VRANKEN, MD, Children's Hospital of Minneapolis, Minnezlpolis, Minnesota
Am Fam Physician. 2010 Nov 1;82(9):1117-1122



+lg '[ Normal  Iron Depletion Pretatent  Latentiron Iron Deficient  Early Iron  Late Iron
E Iron Deficinncy  Erythropo iesis Deficiency  Deficincy
B Deticiency Anemia  Anemia

Tissue Iron Stores 0

= |g .
Serum Ferritin (ug/1)
Stainable Tissue Iron (0-4+)

Transferrin Saturation (%)

Free Erythrocyle
Protoporhyrin (pg/dl)

Hemoglobin (g/dI)

Mean Corpuscular Volume (%)

Mean Corpuscular
Hemoglobin Concentration (0/0)




CBC (Coflection date/time: 12/7/2018 6:26:00AM)

TELET COUNT 578 TH/CUMM H 140-400
WHITE BLOOD COUNT 6.91 TH/CU MM N 4.0-10.0
ABSOLUTE NEUTROPHIL CT 4.06 x10-3tuL N 1.566-8.10
NEUTROPHILS 58.8 % N 39-81
LYMPHOCYTE 32.0% N 14-51
MONOCYTES 6.2% N 0-13.3
EOSINOPHIL 20% N 0-8
BASOPHILS 0.4% N 0-2
RED BLOOD CELLS 5.22 MICU MM N 4.41-5.51
MANUAL SLIDE REVIEW
1+ MICRO
1+ OVAL
1+ SPHERQCYTES
HEMOGLOBIN 13.5 GIDL N 13.6-17.5
HEMATOCRIT 40.6 % LL 41-53

778 FL L 80-100

Printed: 3:24:54PM Page 1 of
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COLORECTAL CANCER

IRON METABOLISM



TOTAL BODY CONTENT OF 4 GMS
0.5 — 1 GM STORED IN LIVER/MACROPHAGES
2/3 OF IRON CONTENT IN THE RED CELLS

20-25 MG IRON ARE NEEDED TO MAINTAIN
ERYTHROPOESIS

1-2 MG REQUIRED DAILY TO MAINTAIN RED
CELL PRODUCTION

MOST IRON IS RECYCLED



NO MECHANISM FOR IRON EXCRETION

INTESTINAL ABSORPTION IS THE MEANS OF
REGULATION

HEPCIDIN CONTROLS IRON ABSORPTION

HEPCIDIN IS THE ‘INSULIN’ OF ELEVATED IRON
LEVELS



INHIBITS IRON EXPORT BY FERROPROTEIN
FROM GUT AND MACROPHAGES

INCREASED HEPCIDIN PRODUCTION LEADS TO
A DECREASE IN PLASMA IRON

HEPCIDIN REGULATED BY TOTAL IRON BODY
STORES, INFLAMMATION, RED CELL IRON
DEMAND AND HYPOXIA



INCREASED IRON LEVELS STIMULATE
HEPCIDIN PRODUCTION WHICH BLOCKS IRON
ABSORPTION IN THE DIET AND ITS FURTHER
STORAGE

HEPCIDIN PRODUCTION IS SUPPRESSED IN FE
DEFICIENT STATES

HEPCIDIN IS ELEVATED IN
INFECTION/INFLAMMATION

EPO REDUCES HEPCIDIN LEVELS
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Figure 1. lron uptake and recycling. A.
Most of the utilized body iron is recycled
from  senescent  erythrocytes by
macrophages, and returned to the bone
marrow for incorporation in erythroid pre-
cursors. The liver and reticuloendothelial
macrophages function as major iron
stores. 1-2 mg of iron is absorbed and lost
every day. Only duodenal absorption is reg-
ulated by transporters such as DMT1 and
HCP1, whereas iron loss occurs passively.
The liver-produced peptide hepcidin con-
trols the plasma iron concentration by
inhibiting iron export by ferroportin from
enterocytes (B) and macrophages (C). This
means that an increased hepcidin produc-
tion leads to a decrease in plasma iron
concentrations. Hepcidin expression Is reg-
ulated by body iron stores, inflammation,
erythroid iron demand, and hypoxia via
regulation pathways involving expression
of HFE, TR2, TR1 and HIV genes. Details
are discussed in the text and in figure 3.
DMT1: divalent metal transporter 1; Hb:
hemoglobin; HO: heme oxygenase; NTBI:
non-transferrin bound iron; Tf: transferrin;
Cp: ceruloplasmin; HCP1: heme carrier
protein 1; DcytB: duodenal cytochrome B.
Adapted and reproduced with perm:ss:on
from Swinkels et al. Olin Chem 2006
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Early detection of colorectal cancer

* Determine risk status

* Determine best screening modality
* Determine when to start screening
* Determine interval of testing

* For cause evaluation appropriate at ANY time

* |ron deficiency anemia
* Low ferritin
* Microcytic/hypochromic rbc’s
* Elevated TIBC, low serum iron
* Change in bowel habits
* Blood in stool

* Iron deficiency without anemia
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—If MCV < 80, then it's a microcytic anemia

The three most common causes for microcytic
anaemia are:

— Iron deficiency
— Thalassaemia
— Anaemia of Chronic disease

* Check serum iron, ferritin, TIBC

— If iron-deficiency anemia, look for sources of
chronic bleeding — heavy menstrual bleeding,
consider colonoscopy

* Consider lead poisoning, copper deficiency,
thalassemias.




PICA

* INGESTING FOREIGN MATERIAL

» FE DEFICIENCY IS ASSOCIATED WITH PIcA FOR |ICE

* NO MECHANISM HAS BEEN ESTABLISHED FOR THIS
BEHAVIOR



IRON DEFICIENCY

* THROMBOCYTOSIS
* THROMBOCYTPENIA
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COLORECTAL CANCER

THERAPY



Mechanism of Action of Immune
Checkpoint Inhibitors

Without With
Immunotherapy Immunotherapy

Anti-
CTLA-4
antibody

Tumor escape Elimination of
tumor cells

Adapted from Soularue et al. Gut. 2018. For educational purposes only.

Without
Immunotherapy

Tumor escape

With
Immunotherapy

Elimination of
tumor cells
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PD-1/PD-L1
Checkpoint

Tumor Microenvironment

Without With

Inhibition PD-1 pathway inhibits
signaling downstream of TCR Immunctheragy Immunotherapy Anti-PD-1 or anti-PD-L1

« TCR triggered by antigen
presented by tumor cell

« Negative requlatory receptor
PD-1 expressed and PD-L1
reactively expressed

« PD-L1 binds to PD-1

monoclonal antibodies
block the interaction and

negative regulation

Inaclivation

T cell inactivated

Tumor escape

FDA-Approved Therapies

of TCall

T cell activated

Tumor escape Elimination of
tumor cells

Tumor attack

Anti-PD-1: Nivolumab Anti-PD-L1: Atezolizumab
Pembrolizumab Avelumab
Cemiplimab-rwic Durvalumab




Andre KNI1TTFAASCO 2021

KEYNOTE-177 Study Design

(NCT02563002)

Pembrolizumab 200 mg Q3IW
for up to 35 cycles

Key Eliqibility Criteria
* MSI-H (PCR)'dMMR Until unacceptable

(IHC) Stage IV CRC toxicity, disease Saftety
progression, or and

patient/physician survival
*ECOG PSOor1 Investigator-Cholce Chemotherapy® withdrawal foliow-up
* Measurable disease mFOLFOXS IV Q2W Optional crossover o decision
by RECIST v1.1 OR mFOLFOXE + Bevacizumab® IV Q2W pembrolizumab 200 mg QIW
OR mFOLFOXE + Cetuximab® IV Q2W for up to 35 cycles for
OR FOLFIRI IV Q2W patients with centrally
OR FOLFIRI| » Bevacizumab IV Q2w verified PD by RECIST v1.1,
OR FOLFIRI » Cetuximab IV Q2W central review

* Treatment naive

* Dual-Primary endpoints: PFS per RECIST v1.1, BICR; OS
*» Secondary endpoints: ORR per RECIST v1.1 by BICR, PFS2, HRQolL, safety
* Tumor response assessed at week 9 and Q9W thereafter per RECIST v1.1 by BICR

*Chosen before randomization; “Bevaczumab S mgkg IV, “<Cetuximab 400 mgim2 over 2 hours then 250 mg'mg’ IV over 1 hour weekdy
BICR, binded ndependent central review; IHC: mmuachistochemstry wah hMLHT, hMSH2, hMSHE . PMS2; PCR: polymerase chais reaction; FFS, progression-free survival: OS: overall survival;

ORR: overall response rate; QSYW. every @ weeks




Progression-Free Survival

&

Events HR(95%Cl) P

5, APTITUDE Heand

Pembro 54% 0.60 .0002
Chemo 73% (0.45-0.80)
24-mo rate
° 48%

N 19% Median (95% CI)
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Median study follow-up: 32.4 months (range, 24.0=48.3); PF3 (time from randomization to first documented disease progression or death)
assessed per RECIST v1.1 by BICR.

Superlority of pembrolizumab vs chemotherapy for PFS was demonsiraled at the prespecified one-sided a = 0.0117. Data cutofl: 19 Feb 2020. 31
Andre et al. N Engl J Med. 2020.




Overall Survival

Events, HR
n (%) (95%Cl) P
100 Pembro 62 (40.5%) 0.74  0.0359
. 12-mo rate Chemo 78 (50.6%) (0.53-1.03)
20 78%
i 74 %
80 36-mo rate
701 | o
60 i Median (35% CI)
Bah ! Not reached (49.2-NR)
g 50 4 ------cemeemee frmmmm oo PR AR Y 36.7 mo (27.6-NR)
40 - ; |
30- 5
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10 - 5 ':
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0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
No. at Risk Time, months
153 134 123 118 112 107 104 101 ar 82 T 48 28 16 4 o
153 137 121 110 o] a5 BE B5 Fi'] 71 53 35 18 11 3 o

iPpambrolizumab was not suparior to chemotherapy for 05 as one-sided a > 0.0248. Pre-specified sensitivity analyses to adjust for erossover effect by rank-preserving structure failure
time model and inverse probability of censoring weighting showed 05 HRs of 0.66 (95% Cl 0.42-1.04) and 0.77 (95% CIl 0.44-1.38). Data cut-off: 19Feb2021.

Andre et al; NEJM 2020
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Duration of Response @
224-mo response duration
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Mismatch Repair Deficiency (MMR-D): Unique Biologic @
Subgroup of Colon Cancer

IHC for MMR
protein status

Thus, IHC for MMR proteins and PCR for MSI detect 2
manifestations of the same tumor biology

« MMR-D is synonymous with MSI-H

* MMR-P is synonymous with MSI-L/MSS

I ‘ imal . ; g . 7-
HEALTH mai K, et al. Carcinogenesis. 2008,29:673-680, Umetani N, et al. Ann Surg Oncol. 2000,7:276-280, Rosen DG, et al. Mod Pathol.
7% APTITUDE 2006:19:1414-1420.
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MSI Expression
Across Tumor Types'
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THE HUMAN GENOME
PROJECT (HGP) 1990 - 2003




Gene Mutations / Fusions 1n Colorectal Cancer

FGFRs:2%. ,MET; 1%

~  CDKS:
4%

—————

PDGFRB: 0,50% S
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Molecular Heterogeneity by Sidedness

® RAS
® MSI
@® BRAF ) ® RAS

@® HER2/NEU

® APC
® TP53

® KRAS
@® HER2/NEU
® APC
® TP53



http://www.clinicaloptions.com/

Impact of sidedness on frontline chemotherapy trials in mCRC
(prediction)

CRYSTAL: FOLFIRI +/- Cetuximab

-

No benefit in
= rightsided
cancers




Impact of sidedness on frontline chemotherapy trials in mCRC
(prognosis)
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FOLFOXIRI/Bev vs. doublet/Bev (meta-analysis)

e o -
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Folondn v Ooubiet: 16 4% vs. 11 8%
P «0007




Conclusion | (Frontline Treatment)

* Bev + FOLFOXIRI represents a new SOC for mCRC

* Feasible and consistently superior 1o doublet therapy for overall survival

* Though, not for all patients (Good PS; Caution in Elderly; no adjuvant oxaliplatin)
* Left-sided CRC have better OS than right sided CRC
* The ldeal anti-EGFR patient is left-sided RAS wt, HER2 non-amplified
* dMMR/MSI-H patients should get PD1 based therapy as frontline
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Clinical Review & Education Review Diagnosis and Treatment of ERBB2-Positive Metastatic Colorectal Cancer

Figure 1. Established or Investigational Biomarkers for Treating Metastatic Colorectal Cancer (mCRC)

KRAS/NRAS

' ) co? Q 9D wm
soamoar  § JET G )
EGFRI+«BRAFI | ' x \

EGFRI « BRAF] » MEX)

Colored boxes display the treatment
approaches associated with each
biomarker and if patients were
responsive to the treatment (green),
if the treatment was under
investigation and response was
uncertain (yellow), and if patients
were not responsive (orange).
Adapted from Lee et al (published as
Open Access).” BRAFI, indicates
BRAF inhibitor; dMMR, deficient
mismatch repair; EGFRI, epidermal
growth factor receptor inhibitor;
ERBB2i, human epidermal growth
factor receptor 2 inhibitor;
Immuno, immunotherapy;

[ uncertain response MSI-H, microsatellite instability high;

] %o response NTRK, neurotrophic tyrosine

L receptor kinase; TMB, tumor

mutation burden; TRKI, tropomyosin
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BRAF V600E: BEACON Regimeﬁt (Encorafenib + Cetuximab)

* Response Rate: 26% triplet vs. 20% doublet vs. 2% chemotherapy
* PFS: 4.3m tniplet vs 4.2m doublet vs. 1.5m chemotherapy

A Oversll Survivil, Trighet Regimen vy Contool B Overall Survival, Dowbiet Regimen vy Contrl
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= (N O - ‘ = (1% )
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Vemurafenib

Refractory Melanoma

81% Response Rate

Refractory Colorectal

5% Response Rate
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Dual HER2 Inhibition in HER2 Amp CRC
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T-DXd Is a Novel ADC Designed to Deliver an Antitumor Effect
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DESTINY-CRCO1
AEs of Special Interest: Interstitial Lung Disease

Al Patients (N = 78)

Ay Grade/
Preferred Term, n (%) Gradel Grade2 Gradel Graded Grade$ Wl

Intenstitial Lung Disease 0 2(2.6) 1(L.3) 0 228 5(64)

Among the 5 Lot events
* Madian tme 10 e stig e reported onaet was 30 days (range, 22:132)
o SOf S patierts with grade 2 2 1D received COrticosterouds
* J patients recovered, 1 Ad not recover (ter dad due 10 diease progresson), and 2 ded
o Inthe 2 1201 cases, Omet was from £0-126 days, DOEN receved s1enoids 35 part of treatment, and
Goath occurred 618 days after dapnons

Protocol recommendat ons: Montor for symotoms. Hold T-D0d and stirt steraids 23 1000 5 1D & wispected
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Figure 2. Studies of Biomarker-Driven Therapies in Metastatic Colorectal Cancer (mCRC)
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Biomarker

[]ecrr

] BRAF V600 variation
[] dMmr/msi-H
. NTRK fusions
. ERBB2 amplification

Mivolumab?®

Cetuximab

Trastuzumab deruxtecan

Encorafenib+ cetuximab

Encaorafenib +

Panitumumab
Dabrafenib + trametinib + panitumumab

Dabrafenib + panitumumab . Entrectinib

Pembrolizumab

Nivolumab + ipilimumab®

Tucatinib + trastuzumahb

. Larotrectinib

binimetinib + cetuximab

30
Objective response rate, %

Key efficacy data for treatment
regimens in mCRC targeting
epidermal growth factor receptor
(EGFR),* BRAF V600 variation,>®
deficient mismatch repair
(dMMR)/microsatellite instability high
(M5I-H),”® neurotrophic tyrosine
receptor kinase (NTRK) fusion,’™@"
and ERBB2 amplification.'*™ The
sizes of the circles represent the
relative sample sizes. PF5 indicates
progression-free survival.

2 Median PFS not reached. At 12
months, the estimated rate of PFS
was 50.4% (95% Cl, 38.1%-61.49%%).

" Median PFS not reached (95% Cl,
23 months-not estimable) at a
median follow-up of 25.4 months.




BRAF and HER-2 Targeted Treatment mCRC

BRAF V600E mt
* Encorafenib / Cetuximab standard 2"9-line
* 15-line ANCHOR trial: yet to be determined if favorable results

HER-2 amplification
* Variety of combinations with activity in subsequent line
* Trastuzamab/Deruxtecan promising but unique toxicity




CONCLUSIONS AND RELEVANCE The results of this review suggest the ERBB2 receptor is a
promising target for patients with metastatic colorectal cancer; however, to date, no

therapies are approved for use in this patient population. Therefore, it is imperative to
continue to work to address this unmet need so that patients with ERBB2-positive metastatic

colorectal cancer have therapeutic options should they become refractory to treatment with
standard therapies.

JAMA Oncol. doi:10.1001/jamaoncol.2021.8156
Published online March 3, 2022.




Study design

Weeks (from start treatment)

RAPIDO

1 5 10 15 20 25 26-40
CAPOX (8x) /
<€ > < > FOLFOX (12x)
Standard o
5 % weeks 8 weeks 12 wks 6-8 weeks Chemotherapy
0 (24 weeks, optional)
Experim:m‘
IH CAPOX 6x / FOLFOX 9x <>
11-18 days Chemotherapy (18 weeks) 2-4 weeks

Standard: week 1-6: 28x1.8 Gy or 25x2 Gy at working days combined with capecitabine b.i.d. 825 mg/m? (twice daily) day 1-33-38.
Experimental: week 1: 5x5 Gy, week 3-20: 6x CAPOX (capecitabine b.i.d.1000 mg/m? (twice daily)day 1-14 every 3 weeks orally, oxaliplatin 130 mg/m? day 1 every 3 weeks iv or
alternatively 9x FOLFOX4 (folinic acid, fluorouracil and oxaliplatin all iv every 2 weeks)
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SCRT - CAPOX - TME

7% lower Disease-related Treatment Failure: 30.4 to 23.9%
7% lower Distant Metastases rate: 26.8 to 20.0%

Doubled pCR rate: 14 to 28%

3-year overall survival 89% in both treatment groups

No unexpected toxicity

No differences in surgery, postoperative complication and QoL
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