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General consideration

 Originate from epithelium
« Anatomy:Rectosigmoid
 Colorectal malignancy
Adenocarcinoma 95%
Carcinoid
GISTs
Lymphoma



Epidemiology

Second leading cause of cancer death in America
and England, third in Talwan

Prevalence:20/100,000

Gender:male>female in rectal cancer, equal In
colon cancer

Etiology: Genetics and Environmental
1.First degree relative

2.HNPCC/FAP

3.Diet




RISK FACTORS

Family history

Familial adenomatous polyposis;FAP/HNPCC
History of CRC

4.History of colorectal polyps

5.Age

6.Inflammatory bowel disease;IBD

7.Diet

8.Exercise

9.Hormone

10.0thers

LW N -




Natural course of untreated FAP
patients

Age of appearance of adenomas 25 y/o
Age of onset of symptoms 33y/o

Age of diagnosis of adenomas 36 y/o
Age of diagnosis of carcinoma 39 y/o
Age of death from carcinoma 42 y/o




Amsterdam criteria for HNPCC

At least three relatives with histologically
verified colorectal cancer, one of which is a
first-degree relative of another

 Involvement of at least two generations

At least one colorectal cancer diagnosed
before the age of 50 years



Pathogenesis

Multifactorial

Fearon ER and Vogelstein B 1990

*Mutational activation is initiated by oncogenes (c-
myc, ras----etc)

*Mutational inactivation of multiple suppressor
genes (p53, DCC, MCC---etc)

*Normal epithelium-> Epithelial
transposition->Polyp(Adenoma)-> Carci-noma In
situ-> Invasive cancer



Symptomatology

1.Bowel habit change

2.Rectal bleeding

3.Tenesmus

4.Mucoid diarrhea

5.Small caliber stool

6.Abdominal pain and abdominal mass
7.Anemia

8.Poor appetite and body weight loss



Diagnosis

1.Rectal digital examination
2.Rigid proctoscopy
3.Flexible sigmoidoscopy
4.Colonoscopy

5.Barium enema examination
6. Tumor marker(CEA)
7.Sonography, CT scan, MRI







Role of CEA

1.Useful for early diagnosis?
2.Useful for prognosis?
3.Useful to detect recurrence?

4.Can second-look operation be based on
CEA?

5.Useful to follow treatment response?
6.Non-malignant condition?




Useful for early diagnosis?

No. Few patients (5%) with localized disease
have elevated levels



Useful for prognosis?

Yes. Higher levels have poorer prognosis.



Useful to detect recurrence?

Yes. 67-79% of patients have elevated serum
levels prior to or at the time of recurrence.



Useful to follow treatment
response?

Yes. In 90% of patients, serum CEA levels
accurately reflect disease progression or
regression.



Staging of colorectal cancer

1.Dukes classification
2.Astler-Coller classification
3. TNM system
4.AJCC/UICC system
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THE LARGE INTESTINE

The hepatic
flexure

Transverse colon —

The
ascending colon

The
7

caecum

The /

appendix

The splenic
flexure

Descending colon

F Rectosigmoid
junction

= Sigmoid colon

Rectum




TOPOGRAPHY AND MORPHOLOGY OF
COLORECTAL CANCER

Most colorectal malignancies arise in
the membrane lining the bowel wall. As
Splenic flexure this is glandular tissue the majority of
2 tumours are:
« ADENOCARCINOMAS
- Mucin secreting >80%
Desoending colon - Mucinous 15%
- Signet ring cell 2%
« CARCINOIDS (<1%)

Arising from neuroendocrine cells

« MALIGNANT LYMPHOMA (<1%)
Tumours may also arise in the muscle

. Transverse colon
Hepatic flexure °
7%

8%

Ascending

colon —

3% Rectosigmoid

junction
7%

\

1™ v r¢

Caecum —
9%

Sigmoid colon

21%

/

Appendix
0.5%

Rectum

€ 3y wall of the intestine. They may be
\ Anus described as:

+ Gastrointestinal stromal tumours
s of the arce irtestine. shoine (GIST), which may be of uncertain
e subdivisions of the large intestine, showing the . . . .
percentage of all intestinal tumours that occur at each ma“gnancy (border“ne)1 or Invaslive.

site « Leiomyosarcoma, a malignant tumour
of smooth muscle.



PROGNOSTIC FACTORS FOR
COLORECTAL CANCER

DUKES STAGE is the most widely accepted and used staging system for

colorectal cancer. It was originally introduced as a pathological grade ... taken
from the surgical specimen).

« DUKES STAGE A Tumour confined to bowel wall
« DUKESSTAGEB Tumour penetrated bowel wall
« DUKESSTAGEC Regional lymph nodes involved

« DUKES STAGE D has been added more recently to show that metastases
are present.(Not possible to tell this from a colectomy specimen)

Stage B may be divided according to whether the tumour has just penetrated
the outer surface of the bowel wall (B1) or the surrounding tissues are involved
(B2), and stage C according to whether the apical nodes are involved (C2) or
not (C1).

The ASTLER-COLLER system is based on Dukes but the values:

A, Bl1, B2, C1, C2, D1, D2 have slightly different definitions.



DUKES CLASSIFICATION OF COLORECTAL

Regional lymph

nodes

Dukes B
tumour
invading
pericolic/
perirectal
tissue
(direct
extension)

TUMOURS

Diagram

Dukes C tumour involving regional
nodes

Dukes A
tumour
confined to
bowel wall

(localised)

Bowel wall




THE CANCER REGISTRY
STAGING SYSTEM

Cancer registries use a simplified
staging system for all tumour sites
which indicates how far a tumour has
spread at diagnosis:

LOCALISED - confined to the organ
of origin.

*DIRECT EXTENSION - spread to
tissue next to the organ of origin.

‘REGIONAL LYMPH NODE
INVOLVEMENT - lymph nodes

nearest to the organ of origin involved.

*DISTANT METASTASES present —
tumour cells have been carried to
another part of the body via the blood

stream, or to distant lymph nodes.
Duke’s B can be divided between B1, where the
tumour has not penetrated beyond the bowel wall —
localised disease, and B2 where it has — direct
extension.

MODIFIED DUKES CLASSIFICATION
OF COLORECTAL TUMOURS

@.7

Lymph node (apical
node) at furthest
extent of resection
specimen involved

&

Regional lymph
nodes involved

Dukes A tumour
confined to
bowel wall

Bowel wall

AN
g

Dukes B2 tumour
penetrating
through bowel
wall into
surrounding tissue

Dukes B1 tumour
penetrating the
full thickness of
the bowel wall,
but not invading
surrounding tissue




OTHER PROGNOSTIC FACTORS FOR
COLORECTAL CANCER

Other, more sophisticated staging and grading systems have been
Introduced, e.g. JASS, which deals with a number of different
prognostic factors, but DUKES is the most important being the most
widely accepted and used.

« Classical STAGE is derived from UICC TNM has the following
values:

stages O, 1, 2A, 2B, 3A, 3B, 3C, 4

N.B. Cancer registries record how far the patient’s tumour has
spread (i.e. the tumour stage) AT DIAGNOSIS.



TNM cancer classification
system

Primary tumor(T)

Tx Primary tumor cannot be assessed
"0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades through the muscularis propria
Into the subserosa or into nonperitonealized
pericolic or perirectal tissue

T4 tumor perforates the visceral peritoneum or
directly invades other organs or structures




TNM cancer classification

system

Regional lymph node (N)
NXx Regional lymph nodes cannot be assessed
NO No regional lymph nodes metastasis

N1 Metastasis to 1 to 3 pericolic or perirectal lymph
nodes

N2 Metastasis to 4 or more pericolic or perirectal
lymph nodes

N3 Metastasis to any lymph nodes along the course
of a named vascular trunk



TNM cancer classification
system

Distant metastases (M)

Mx Presence of distant metastasis cannot be
assessed

MO No distant metastasis
M1 Distant metastasis



The stage of the TNM system

Stage | : T1or T2, NO, MO
Stage Il : T3 or T4, NO, MO
Stage I11: Any T, N1-N3, MO
Stage IV: Any T, Any N, M1




Treatment

Depends on preoperative evaluation and
clinical presentations

1.Surgical treatment
2.Systemic chemotherapy
3.Radiation therapy



Complication of colorectal cancer

« Obstruction
 Perforation
 Bleeding

« Septicemia



Obstruction

Carcinoma Is the most common cause of large
bowel obstruction, constributing to 60% of cases
In the elderly

Left colon
Incidences range from 7% to 29%

A nonspecific type of colitis may develop
proximal to an obstructing carcinoma of the colon

Diminished survival



Perforation

* Incidence Is In the 6% to 12% range

* In conjunction with obstruction in about 1%
of patients with colorectal carcinoma

« Site of perforation: carcinoma itself or
cecum



Bleeding

« Bleeding iIs a very common symptom of
colorectal carcinoma, but massive bleeding
IS an uncommon presentation



Septicemia

 With or without endocarditis, septicemia
caused by Streptococcus bovis may be
assoclated with an occult colonic
malignancy

« All patients with endocarditis caused by S.
bovis should be evaluated for concomitant
colon cancer



Treatment Strategies



It's not just about
chemotherapy

SCREENING: - prevention better than cure

SURGERY:- TME & rectal cancer; Liver resection
RADIOTHERAPY: - improvements in rectal cancer

CYTOTOXIC CHEMOTHERAPY :-
what to give, when and to whom

NOVEL AGENTS:- a new horizon but
can we afford it

TO BOLDLY GO



FOBT Screening
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Terminology

* Monotherapy: oral, I\VV(bolus or infusional)

* Combination therapy

1) Doublet: Folfox, Folfiri, Xelox, Xeliri

2) Triplet : Folfoxiri

3) Target therapy: Avastin+C/T or Erbitux+C/T

* Metronomic, Adjuvant, Neoadjuvant, Palliative,
CCRT(concurrent chemoradiotherpay) etc.



First line chemotherapy in CRC:
the evolution of benefit

50 -
45
40 A
35
30 -
25 -
20 -
15 1

Response Rate (%)
Median Survival (months)



CRC treatment landscape

5-FU Addition of Oxaliplatin Panit b
LV to 5-EU l anitumuma
l vl
1950 1960 1970 1980 1990 T 2000 4 2010
Irinotecan

Cetuximab
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Oxaliplatin |

NH, C
N\ /

Pt
0 / N\
I NH, Cl
y \ / O —C Structure of cisplatin
Pt
‘ NHZ/ \ O —C Oxaliplatin is a water
(')' soluble platinum
derivative with an
@ l @ oxalate ligand and a

1, 2-diaminocyclohexane

DiAminoCycloHexane Platinum Oxalate :
DACH hydrolysable (DACH) carrier
carrier ligand ligand

trans-1-dach (1R, 2R-dach) oxalatoplatinum



Platinum Cytotoxicity

 Formation of platinated inter- and intrastrand
adducts,leading to inhibition of DNA synthesis

B Platinated Intrastrand

Oxaliplatin adducts

. Cvitkovic, BJC 1998; 77 (suppl.4):
8-11

72X




MQOSAIC: Treatment arms

FOLFOX4: LV5FU2 + Oxaliplatin 85 mg/m2
D1 5-FU bolus D2 5-FU bolus

" "

LV 5-FUinfusion* LV 5-FU infusion*
| OXA |

D1 5-FU bolus D2 5-FU bolus

" "

LV 5-FUinfusion* LV 5-FU infusion*

Every 2 weeks, 6 months treatment (12 cy) *Baxter LV5 infusors

y) .




Gr 1.

Gr 2.

Gr. 3

Gr. 4

Ing

P/D that do not interfere with
function

P/D interfering with function, but
not ADL

P/D with pain or interference with
ADL

Persistent PD that are disabling or
life-threatening

y) .




Bl Caz* / mg2*

BSchema

Ca gluconate / Mg sulfate
5FU+ Oxaliplatin

oxaliplatin
( 85/2w, 100/2w, 130/3w)

Ca gluconate 1 g
/ Mg chloride 1g

Ca gluconate 1g

/ Mg chloride 1g S Y

Oxaliplatin

~— V. 15min— ~— V. 15min —

Laurence Gamelin, Clin Can Res; 2004



CAMPTO® (irinotecan HCI)
Prescription Information

((CAMPTO

OOOOOOOOOOOOOOOOOOOOO



Irinotecan - Pharmacokinetics

¢ |rinotecan has a mean terminal elimination half-life of
6 to 12 hours

— The mean terminal elimination half-life of the active metabolite
SN-38is 10 to 20 hours

+ Over the recommended dose range (50 to 350 mg/m?)
the AUC of irinotecan increases linearly with dose

¢+ Maximum concentrations of the active metabolite SN-38
are generally seen within 1 hour following a 90-minute
Infusion

(CAMPTO®

CAM-EM-05001 irinotecan



Recommended Dosage and
Administration

¢ |n combination therapy with 5FU and FA
(Folfiri regimen):

— 150 -180 mg/m? administered once every 2
weeks as an intravenous infusion over a 90-
minute period, followed by infusion with FA and
5-FU.

(CAMPTO®

CAM-EM-05001 irinotecan



Important Considerations

¢ Both early and late forms of diarrhea can
oCcur:

— Late diarrhea should be managed promptly
with loperamide and supportive care including
antibiotics as needed.

¢ Use of a colony-stimulating factor may be
considered In patients with significant
neutropenia.

(CAMPTO®

CAM-EM-05001 irinotecan



Oral Fluoropyrimidines

Strategies:

Prodrug activation within fumour cells:
CAPECITABINE

Inhibition of 5FU metabolising enzymes to
improve bioavailability

UFT ( tegafur:uracil - 1:4);
S1 ( tegafur, CDHP, oxonic acid )



Bl Oral 5-FU in Ad] Study:

NSABP C-06 and X-ACT

NSABP C-06 X-ACT
Palt\llcce)nts 1608 1087
Efficacy | UFT | 5-FU | P |Xeloda| 5-FU | P
value value
3-yr DFS 74.5% 74.5% NS 64.2% | 60.6% | P=0.0528
3-yr RFS 65.5% | 61.9% | P=0.0407
3-yr OS 85% 84% NS 81.3% | 77.6% | P=0.0706

NS= Not significant

N Engl J Med 352;26-30, 2005; J Clin Oncol 24:2059-2064 2006




B Oral 5-FU in Adj] Study:

NSABP C06 and X-ACT

Diarrhea

29%

28%

12%

NSABP C-06 X-ACT
G3/4 Toxicity UFT 5-FU | Xeloda| 5-FU
Granulocytopenia 1% 1% NA NA
Thrombocytopenia <1% <1% NA NA

14%

N&V

0%

<4%

0%

3%

18%

4%

1%

3%

N Engl J Med 352;26-30, 2005; J Clin Oncol 24:2059-2064 2006




- Safety of Tegafur/Uracil

Summary of Adverse Events with Tegafur/Uracil and 5-FU

SWOG : 8904
5FU bolus (n=88) 5FU CI (n=85)
Adverse 500mg/m2/d x 5 gbw 300mg/m2/d d1-28 q5w
=vent No. % No. % No. %
Diarrhea 390 1.8 43 49 26 31
Anorexia 957 4.4 NR NR
Nausea 9597 2.7 NR NR
Stomatitis 119 0.6 44 50 40 47
Vomiting 301 14 27 31 24 28
Leukopenia 723 3.3 58 66 10 12
Granulocytopenia 29 0.1 58 66 7 8
Thrombocytopenia 240 1.1 23 26 4 5

J Clin Oncol 1998, 16:2877-85
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Ml Hand-foot syndrome
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UFUR/UFT

Xeloda

ERE

Tegafur-Uracil

Capecitanine

T1/2

7~13hr

45 minutes

Contraindication

Sorivudine, Phenytoin

Sorivudine, Phenytoin,

Coumarin
RREGHERE | 77/71 131
REERARE |32 FHRF I ]]IﬂP 3.Xelodaw iF 3 s @B LS S

,ﬁaw@#Mﬁ =
* PR HARE2E (94/10/1)
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XELOX Phase | study:
recommended regimen in mMCRC

®

Day 15 21

oxaliplatin T
130mg/m?2 (2-hour infusion) d1

Xeloda
1000mg/m? d1-14 bid g3w

day 1 (pm) — day 15 (am) Rest

Repeat cycle at day 22

® Grade 3/4 AEs: diarrhoea (26%), thrombocytopenia (22%),
neutropenia (17%), paraesthesia (13%)

® ORR: 26%, response duration: 4.9 months

Diaz-Rubio et al. Ann Oncol 2002



Targeted Therapies

EGFR

Overexpression
associated with
poor prognosis in
colorectal cancer

Strategies;

MADb binding to &
innactivation of receptor
Small molecule inhibition
of active TK site

ANGIOGENESIS

Microvessel density

& VEGF expression
correlate with worse
prognosis in colorectal
cancer.

Strategies;

MAD innactivators of
ligands & receptors
Small molecule TKI



“Targeted” Therapy:
Examples

Growth Factor Inhibitors:

* Anti-EGFR (Epidermal Growth
Factor Receptor)

* Anti-VEGF (Vascular Endothelial
Growth Factor)



EGFR

ligand  Cetuximab
<> Panitumumab
EMD72000

Erlotinib

9(/
TK induced

signalling
cascade

CETUXIMAB
Chimeric IgG1 Mab for EGFR
Phase IT study data
BOND study:

>1 prior regime

( Ir/5FV )

EGFR +ve
Cetuximab Cetuximab +
(n=111) Irinotecan
( n=218 )
OR - 10.8% .
mTTP = 1 5month OR - 22.9%

mTTP = 4_1month



EGF receptor signaling pathway:
A rationale for personalized therapy

Ligand:
@ @ —— AREG/EREG

Target for EGFR-ERBITUX

LIVVVTVVTVVTMOVTTVMOITVIN! TVVTVVT TYTVYMYTVVVVMYYVVYITYVOYQOYQYYY
030505550500 dddddddddddd dddd PO OIOIDIOOIOIOIOIOIIIOIIS

Target for EGFT-TK___, EGFR-TK

inhibitor 0 @
g

Proliferation/

maturation « _
_Chemothera_py/ A _ Invasion and Sl(J;:}/lt\i/_al
radiotherapy resistance nglogenesis D —— _
apoptosis)

Yarden Y, Sliwkowski MX. Nat Rev Mol Cell Biol 2001;2:127-137; Chakravarti A, et al. Cancer Res 2002;62:4307—-4315;
Baselga J. Eur J Cancer 2001;37(Suppl. 4):S16-S22; Kawanaka H, et al. Life Sci 2001;69:3019-3033
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KRAS mutations: Occur in 40% of
colorectal cancer tumors — an early event

Intestinal epithelial crypts Aberrant crypt focus Adenoma Carcinoma

KRAS SMADZ2/SMAD4 TP53
Other oncogenes? Chromosome  Chromosome
18q LOH 17p LOH

Fodde R, et al. Nature Rev Cancer 2001;1:55-67




Targeting the EGFR pathway: K-Ras mutations

EGFR overexpression:
» « CRC (27-77%)
TGF'“. . » Pancreatic cancer (30-50%)
. * Lung cancer (40-80%)
(’ « NSCLC (14-91%)

792000001 10 teeneesereseeeeeereeeeereneeserteeeteeenene
Sl L

- Ras Ras mutation:
EGFRHH * CRC (50%)
» Pancreatic cancer (90%)

» Papillary thyroid cancer (60%)
* NSCLC (30%)

B-Raf mutation:

* CRC (10%)

* Melanoma (70%)

 Papillary thyroid cancer (50%)

Adapted from Roberts Der. Oncogene 2007



ERBITUX® (cetuximab)
Safety and tolerabillity

—<<



ERBITUX safety and tolerability (1)

ERBITUX is generally well tolerated as monotherapy and in
combination with irinotecan-, oxaliplatin- and platinum-based
chemotherapy

ERBITUX does not increase the toxicity of cytotoxic
chemotherapy or radiotherapy

The most common adverse events related to ERBITUX are skin
reactions, particularly an acne-like rash
which may develop in approx. 80% of patients

85% of these reactions are mild-to-moderate

There is a strong correlation between development of acne-like
rash and response to treatment



ERBITUX safety and tolerability (2)

Other adverse events observed with ERBITUX include:
Nail disorders, e.g. paronychia
Eye disorders
Respiratory disorders

Infusion-related reactions (IRRS)

mild to moderate reactions occur in more than 10% of patients with
severe reactions occurring in 1 - 10% of patients

In a post hoc analysis of the MABEL study only 1% of patients treated
with antihistamines and corticosteroids as prophylactic medication had
grade 3/4 IRRs



EGFR inhibitor-related
skin reactions

—<<



ERBITUX
Skin reactions

Skin reactions are a common feature of treatment with many
EGFR inhibitors

Skin reactions are seen in approx. 80% of patients treated
with ERBITUX

85% are mild-to-moderate
Skin reactions typically present as acne-like rash

Pruritus, dry skin and nail disorders (e.g. paronychia) are
observed less frequently

Skin reactions are generally manageable and should rarely be
a reason for discontinuing treatment



ERBITUX
Management of skin reactions

Acne-like rash Fissures Paronychia

MILD/MODERATE Antihistamines Topical Topical
RASH Treat dry skin emollients + antibiotic
Clindamycin If necessary salicylic acid creams or
Erythromycin Hydrocolloid soaks
Benzoyl peroxide dressing

Metronidazole Steroid tape

Topical retinoids may Topical

be used sparingly antibiotic if

required

MODERATE/ SEVERE RASH
Topical treatment as before, plus systemic treatment

Second generation tetracyclines (doxycycline, minocycline)
Treat for at least 12 weeks. Possible adverse effects

Segaert et al. J Dtsch Dermatol Ges 2005;8:599-606 \(




Correlation between skin reactions and
response to treatment with ERBITUX

The presence and/or intensity of skin reactions correlates
strongly with response to ERBITUX and survival

This relationship has been observed in different tumor
types, including CRC and SCCHN

However, patients not developing skin reactions may also
respond to treatment with ERBITUX



Anti-angiogenic agents Bevacizumab

Y Tl / /\ Humanized anti VEGF monoclonal
) L] antibody
Jg0 @0
. Chemotactic : x__J' |

g

99, ﬁ::log;:mm TR .Lﬂ Registration trial; Phase IIT

bFGF Vascular “ / /J
P bilit
Tumor PIGF . ermeability \

| Inhibits angiogenesis

S ,.\\ 'u 1s* line advanced colorectal cancer
Cells l‘ W
Bevacizumab K y IFL/placebo  IFL/bevacizumab
PTK/ZK  Blood Vessel (n:41 2) (n:403)
RR 35% 45%
mTTP 6.2 10.6
mOS 15.6 20.3

Toxicity - hypertension / perforation






TURN DOWN
ANGIOGENESIS

a8 -8 VEGF?

TURNMIP SURVIVAL

{

%
O VEGF 2 % &_vascular endothelial growth factor: ® =
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AVASTIN

(bevacizumab)
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TURN DOWN
ANGIOGENESIS

L Agents targeting the VEGF pathway

TURNMP SURVIVAL

Antibodies inhibiting ' G
VEGF receptors J Soluble VEGF receptors

Antibodies inhibiting VEGF A& A (VEGF-TRAP) 4/
(e.g. Avastin™) dlx “\"‘f T Permeability 2SN

) < i
'

Small-molecules ef) fo-r

g -p N 2 & 8-
‘ \ ‘ ¢ _p inhibiting VEGF receptors { /

\ ¥ (TKIs)
L

Y LR ( Cation
79%4% | VEGF ‘ : channel ,
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