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Target Therapy for Colorectal Cancer
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—Abstract—

In the past decade, the median duration of survival among patients with advanced
colorectal cancer has increased from 12 months to about 18 months, primarily as a results of
the introduction of irinotecan and oxaliplatin. Advances in the understanding of the molecular
mechanisms underlying the development and progression of cancer have resulted in the
discovery of new therapeutic interventions that target specific molecular abnormalities. Their
specificity, and therefore their potential to bind preferentially and modify tumor—specific
targets, sparing normal tissues and causing fewer side-effects compared to conventional
cytotoxic agents, makes them an attractive therapeutic option. The future of this approach for

the treatment of solid tumors is promising
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Table 1. Inhibitors of the EGFR axis in clinical development and their activity in colorectal cancer

EGFR Ph f
Drug name Drug class Activity in colorectal cancer ase o
target development
Cetuximab o EC domain Single-agent activity; activity FDA-approved
Chimeric monoclonal i L. ) .
(C-225) ) in combination regimens for metastatic
antibody
colorectal cancer
Panitumumab , EC domain Single-agent activity; Phase III
Fully humanized . . .
(ABX-EGF) monoclonal antibod combination studies ongoing
Gefitinib Quinazoline Y TKI Minaimal single-agent FDA-approved
nazolin .. .
(ZD1839, Iressa) activity; activity in for NSCLC
combination regimens
Erlotintb (OSI- Quinazoline TKI Single-agent activity-disease Phase II
774, Tarceva) stabilizstion; combination
studies ongoing
GW572016 ) i TKI Single-agent activity-diaease Phase II
Quinazoline L L.
stabilization; combination
studies ongoing
PKI 166 Pyrrolopyrimidine TKI Not reported Phase 1
CI-1033 Quinazi?ri TKI Not reported Phase I
EKB-569 TKI Not reported Phase 1

EC; extracellular domain, TKI; tyrosine inhibitor, FDA; Food and and Drug Administration,
NSCLC; non-small cell lung cancer, EGFR; Epidermal Growth Factor Receptor

FEth ok 2009 ERAA RHEe 2 1. Cetuximab(Erbitux®: IMC Cass)

A ESHE “molecular targer therapy’o A= Cetuximab= EGFR9 A¥9] domain®] 7
= N FeAEC st e 2 skl AF R AFete] EGFY A kskE
3 HT Cituximab(Erbitux®)$} Bevacizumab  9A|SHE chimeric IgGy @Y 22342 @
(Avastin®)}& 20049% 1] FDASA tider o Az 434S dAeh” Cetuximabol <]
A5 ARES7FE wrof AREsa Stk ARl 3 AlE AFAAE AA, Go/Gl phaseol Al
H, fFetel o]o] 3HAZ Be JdAT

bl

¥F7] A9 (cell cycle arrest) 4, tumor-
8 o Jom(Table 1), & EHAQ 2 cell adhesimel F83 IS 3} matrix
A NS Q8] G AlxEel FEEHOR=  methaloproteinase 9A, VEGF, bFGF, IL-8 &
Al EAHE EAS qrEske zlo] B& o ANERAIAN X AAE T AR A

=

Eia=g &, Ao, AEH S JAlste & AlA,
Bax®} Bel-2 #d9] #3-S 373t apoptosis

Epidermal Growth Factor ko] 93t Ao=E AZAEY topotecan E
ReceptorEGFR) 21 M| | irinotecan®} WEA] Js2HE 2 YAS S5
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& 5 glgo] YA A ATl B
H1 loading &% 400 mg/m’ FALE
MiF 200 mg/m’ A FARKE WHoE sl
FrolA AlE 224 AFdATNA cetuximab,
7} FOLFIRI regimen (5FU 300 mg/m’ bolus
and infusional 5-FU 2000 mg/m*/46h or 400
mg/it bolus and 2400 mg/ni/46h, LV 400 mg/nt
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Table 2. Phase II and III clinical trials with cetuximab (C225) in patients with colorectal cancer (CRC)

Type of trial N(?' of Regimen Toxicity Activity
patients

Phase II (irinotecan 57 (€225 400 mg/m’ followed Acne-like skin rash, 6/57 PR; 13/57 SD

refractory, by 250 mg/m2 quk asthenia, allergic

EGFR+CRC) reactions
C225 400 mg/m2 followed Acne-like skin rash, 17% PR; 31% SD

Phase I 121 by 250 mg/m’ qwk plus allergic reactions

(irinotecan/5-FU irinotecan

refractory)
C225 plus weekly Diarrhoea, 44% PR

Phase I irinotecan 125 mg/m” plus neutropenia, acneiform
5-FU 500 mg/m’. LV 20 skin rash
mg/m’

Phase 1I 23 C225/FOLFIRI Diarrhoea, 44% PR; 22% SD

neutropenia, skin rash

Phase III 329 (€225 400 mg/m” qwk RR 179% vs 9.9%,
plus irinotecan vs. C225 TTP 126 days vs.
alone 45days

EGFR; epidermal growth factor receptor, PR; partial response, SD; disease stabilisation, 5-FU,

5-fluouracil, LV; leucovorin, PR; response rate, FOLFIRI; see text, TTP; time to tumor progression
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FARHA FFakoe] &3 oEdoz wAE F8dle Aow B FHATh I 18 I
AA L] wRgo] Kol ity 5-FU, oA 159 tlget SkxjolA] 2mo|x] FEu

— -

irinotecan, oxaliplatin So] A#d 32 F S 1WA minimal 3 WS HHh”
EGFR %4do] $7} 1484 &A12 thite s 3t

)

23 ddATelA 10.1%004 & w34 365 Fpithelial cell adnesion
%ol A Qg4 Wwe B’ molecule(Ep-CAM) x|
3. EMD 72000 Edrecolomab(Panorex, Mab 17-1A)

Q¥ IgGl MAZ i A% #A% §  Ep-CAMS & Aol F238 molecule®A
FE YA EGFRA #EESte] down oS HIRSEY, A, gl HEdH
stream A BHE HoFr. dPHM= A= BAHE] S Wt

Ao FCR o] wh&sted ADCCE a8  #3bel §HH#| gt} Edrecolomabs murine

2

Table 3. Phase II and III clinical trials with edrecolomab in patients with colorectal cancer (CRC)
No. of

Type of trial ) Regimen Toxicity Activity
patients
Phase II 20  Edrecolomab 400 mg on day 3 and Diarrhoea, nausea, 10% CR, 5%
(metastatic CRC) GM-CSF 250 pg/m” 4 times vomiting, allergic MR, 15% SD
a day for 10 days reactions
Phase 1T 15 Edrecolomab 400 mg on days Diarrhoea, nausea, 3/14 patients
(metastatic CRC) 579,12 plus IFN-v 0.1 mg/m” on vomiting SD
days 1-15
Phase 1I 189  Edrecolomab 500 mg followed by Diarrhoea, nausea, 32% reduction
(Dukes, CRC) 4-monthly 100 mg doses vs. vomiting of mortality,
observation 23% reduction

of recurrence
Phase III-157-001 1839 Edrecolomab 500 mg followed by Hypersensitivity  3-years OS
(stage II colon 4-monthly 100 mg doses vs. reactions, diarthoea, 81.6% vs. 789%
cancer) 5-FU 425 mg/m*/LV 20 mg/m’ nausea, mucositis
daily for 5 days
Phase III-157-002 2761 Edrecolomab 500 mg followed by Diarrhoea, nausea, 3-years OS
(stage III colon 4-monthly 100 mg doses plus vomiting, 74.7% vs. 76.1
cancer) 5-FU 425 mg/m”/LV 20 mg/m*  hypersensitivity ~ % vs. 70.1%
daily for 5 days vs. 5-FU/LV vs. reactions
edrecolomab alone

GM-CSF; granulocyte-macrophage-colony-stimulating factor, MR; minor response, SD; disease stabilisation,
IFN-v; interferon-v, 5-FU; 5-fluouracil, LV; leucovorin, OS; overall survival
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[gG2a MAbZ 282 ADCC, complement-
mediated cytolysis, anti-idiotype net work=
3l o] Foxich o 2 AFtellA Holid oy
Ak B2k 208 U4 C.E edrecolomab (400

mg on day 3)9 GM-CSF(250 mg/m’ for 10
days)S WE3ld AFe AP 0% WHSE
(CR 2%)< Ea 74802 giid =
2 4eA ko R &3 Fo £5E 9
ofgt atgrt? INF-reh W&3 24 AT
M= @A 2% PSS HIsHA

o (Table 3).

Vascular endothelial growth
factor(VEGF) 2IH|X|

1. Bevacizumab(Avastin®)

Bevacizumab2 32 A2E I8 @

EFAZ VEGFSt A¥ste VEGF 84
Fit-13} KDRell Z293HA] 331 ez A
AEHEES AAsto FdaFsE vehdth
Hurwitz 5ol &Js X8 3% Aol
A 800789 A ot SatellA A8A4Y
o] gl AE U)o g Salts regimen (IFL:
irinotecan 125 mg/m’, 5-fluorouracil 500 mg/m’,
leucovorin 20 mg/mz, weekly for 4 weeks every
6 weeks) FUAE G5 IFL 2 bevacizumab
W8 MG mg/kg every 2 weeks)S Hw g
AFeA AE7IHE WETH dETolA 35
MY vs 203/MLE AFE77He] AAS H s}
Aot nxgo=z wyPet HAZ ¥ %
gl A F7FEI T 2005 ASCO®] &
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Table 4. Phase II and III clinical trials with bevacizumab (BV) in patients with colorectal cancer (CRC)

Type of No. of

tial  Patients Regimen Toxicity Activity

Phase I 104 5-FU 500 mg/m7/LV 500 mg/m’ Thrombosis, RR 17% vs. 40% vs.
vs. 5-FU/LV plus BV 5 mg/kg hypertension, 24%, median survival
q 2 wks vs. 5-FU/LV plus BV bleeding 13.8 mo vs. 21.5 mo
10 mg/kg q 2 wks vs. 16.1 mo

Phase 1I 92 BV 10mg/kg q 2 wks plus Diarrhea, neutropenia, RR 45%
irinotecan 100 mg/m” and thrombotic events,
5-FU/LV 400/20 mg/m’° weekly bleeding

Phase I 800 BV 5 mg/kg q 2 wks plus IFL Hypertension, Median survival 20.3
vs. BV-placebo plus IFL vs.  thromboembolism, vs. 156 mo, PFS 10.6
5FU/LV/BV bleeding vs. 6.24 mo, ORR 45%

vs. 35%
Phase . 85 BV 10 mg/kg q 2 wks vs. BV Bleeding, Median survival 10.2

10 mg/kg q 2 wks plus
FOLFOX4 vs. FOLFOX4

vs. 125 vs 10.7, PES
35 vs. 74 vs 55

thromboembolism,
hypertension

MR; minor response, SD; disease stabilisation, IFN-v; interferon-v, 5-FU; 5-fluorouracil, LV; leucovorin,
OS; overall survival, FOLFOX4; oxaliplatin/5-FU/LV, RR; response rate, ORR; overall response rate, PFS;

progression—free survival

147



A5 3ol I 8BES ez 3 A
Toll A Bevacizumab(10 mg/kg biweekly) vs
Bevacizumab + FolFox4(oxaliplatin / 5-FU/LV)
vs FolFox4 ©= SollA AE7]7] 10.2 vs
125 vs 10.7 (P=0.0024)0]9aL F3A|7HA] 7]
Zro]l 3570Y vs 74709 vs 5570€ (P=0.003)
2 &l 37 B3 HArh 7484

"10\__:-]—,—-‘62:]

¢ BHE, 29w FETolA gol 2AY
ATHY(Table 4).
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ot & YE VEGF
= multi-VEGF A At}
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JOrA| 2o

1879 o)<t 3ol d48 a9
200098 FAE dieZ Al 9l
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Tyrosine Kinase 4[|

1. Gefitinib(ZD 1839, Iressa)

EGFR A9} €] tyrosine kinase &A|A|
2 AZH ATP-ZAZFHA Ao 2§
3led  downstream AZAGAAES A
PFATAA Z717E AHEA] cytostatic g

HAFA ATFA7E Thesithe
th. E3 o EGFRE targeto =

SHAET Zol MESA k= I

p
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2. Erlotinib(OSI-774, Tarceva)

A8 EGFR Tyrosine kinase S#|#| 2
A X5l s ATEI Utk 1743
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A A FOLFOX-4$} Erlotinib 150 mg/d
HEe Aol 33%9] WFEES Kol 3
g g st arEn?

o)
=
o}
“
o
“

]

dov o o2 ot oy

3. GW572016(Glaxo smithkline, NC)

AT Fo37} 7Fs8 6-thiazoly quinazoline
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Mitogen Activated Protein Kinase
(MAPK) signalling pathways 24H|A|

MAPK &% EGFg ¥3§
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3] Extracellular regulated kinases(ERK) MAPK
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Table 5. Factor or drug effects on growth of CRC cells through MAPK pathways
Factor or drug Target Effect Cell source
Cyclo-oxygenase inhibitors ERK Apoptosis COS-1, HT-29
Caco—2
p38 MAPK .

. . Patients

Sulindac sulphone JNK Apoptosis
. ) SW480 and HT29
Insulin-like growth factor 1 ERK Apoptosis HT29-D4
cAMP-induced apoptosis protein 2 ERK Apoptosis T
Ursodeoxycholic acid p38 MAPK Proliferation AA/CI
Diallyl disulphide ERK Proliferation HCT 15
Nl-acetyltransferase ERK Proliferation Caco-?
Muscarininc acetylcholine receptor ERK Proliferation T
Prostaglandin E2 ERK Proliferation HT-29, Lovo
SWI1116
AP1 ERK Proliferati
. . . _ oltferalion g HeT-116 1.S174T
Urokinase plasminogen activator ERK Angiogenesis,
. . HCT116

receptor mvasion

MAPK; mitogen activated protein kinase, ERK; extracellular regulated kinases

shjelth, ERK MAPK®] #%d 2 2% 3
He gl B4 Fa% 48 Foz FL
AR EAo] "rh A 9PATIN MEK o

AA] PD 1843520] 947 oAl £4S Ko

FA ALY PFATAA gl s3]
o} 24 AT Eihrt BBHA gl

A7} Z2H A (Table 5).
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