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Cancer Pathways (RA Weinberg)
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Molecular Targeted Cancer Drugs 21

Tyrosine kinase receptors

Molecular Targeted Cancer Drugs 2] |

Bevacizumab /\

Trastuxumab Sorafenib Imatini

S\nitinib

Tailored Treatment in Oncology

Tumor type Drug Biomarker predicting
response

Gastrointestinal Imatinib cKIT
stromal tumor (GIST) Sunitinib

Breast cancer Trastuzumab

Metastatic colorectal Cetuximab
cancer (MCRC)
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Targeted Cancer Drugs: Resistance
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Targeted Cancer Drugs: Anti-EGFR Treatment & 1

cKIT
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Targeted Cancer Drugs: Anti-EGFR Treatment

Lung Cancer with Brain Secondaries (treated with Erlotinib)
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Targeting EGFR

EGFR Family Members
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Targeting EGFR: Antibodies

Table 1. Monoclona Antibodies Designed to Targat the HER Family

Agent Characteristic  Target Tumor Type Stage

Cetuximab Chimeric HER-1  Colon H&N, Marketec
NSCLC, parcreas  Phase Il

ABX-EGF Human HER-1  Colon, renal Phase I

EMD-7200 Humanized HER-1 H&N, ovarian, Phase |l
colon, cervix

h-R3 Humanized HER-1  H&N Phase |l

Pertuzumab  Humanized HER-2 Breast, ovarian, Phase Il
prostate, NSCLC

Trastuzumeb  Humanized HER-Z Breast Marketec

Abbreviations: H&N, head and neck; NSCLC, non-small-cell lung cancer.

Baselga, J. and Arteaga, C.L. J Clin Onc 23: 2445-2459, 2005
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Targeting EGFR: Small Molecules

Table 2. Tyrosire Kinase Inhibitors Designed to Target the FER Family
Agent Irrevareible Target Tumor Type Stage
Gefitinib No HER-1 NSCLC Marketed
Erlotinib No HER-1 NSCLC, Marketed
pencieas
Lapatinib No HER-1/2 Breast Phase |l
Cl-1033 Yes Pan HER SCC, skin Phase ||
EKB-589 Yes HER-1 Colon Phase |l
BMS-699626  No HER-1/2 — Phase |
AEE788 No HER-1/2 — Phase |
Anti-VEGFR
Abbreviations: NSCLC, non-smal-cell lung cancer; SCC, squamous call
carcinoma; VEGFR, vascular endothelial growth factor receptor.

Baselga, J. and Arteaga, C.L. J Clin Onc 23: 2445-2459, 2005

Targeting EGFR: Cetuximab

C225, Cetuximab

— Chimerized antibody of the IgG1 subclass
— Highly specific for EGFR (ERB1)
 Prevents ligand binding to EGFR

« Stimulates receptor internalizaton

* Blocks receptor dimerization, TK activity,
phosphorylation, and signal transduction

— Cetuximab alone, or with combination with cytotoxics has
activity in colorectal, lung, and head & neck cancer

» FDA-approval for refractory colorectal cancer in 2004
and locally advanced/metastatic head & neck cancer
2006

Cetuximab in Head & Neck Cancer

Clinical Efficacy in Locoregionally Advanced
SCCHN

Cetuximab + Stratified
Radiation Radiation Hazard Ratio  Log-rank p-
(n=211) Alone (n=213) (95% CI2) value

Locoregional control 0.68 (0.52-
Median duration 2L 0 LOmD 0.89)
2 Cl = confidence interval.

Overall survival 0.74 (0.57-

Median duration CEOES AIED 0.97)

0.005

0.03

Bonner, NEJM
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Lack of correlation of EGFR expression and response to Cetuximab

Comparison of activity with Cetuximab (in colorectal cancer) and
trastuzumab (in breast cancer) by receptor expression level

Cetuximab Trastuzumab

EGFR level Response rate HER2 level Response rate
(%) (%)
24 Second line
21

23

First-line

Baselga, J. J Clin Oncol 2001;19:41s-44s

Survival by Severity of Acne/Rash*

Cetuximab-treated Patients

PRG

Median 25.6 68.8+
Logrank p=0.002

MRG= Minimal Rash Group
HR(Cl)  0.49(0.34-0.72) PRG = Prominent Rash Group

50
Time (Month)
Significant after stepwise cox adjustment for KPS, age and region
Bonner ASTRO 2008

*

HPV and SCCHN

HPV-16 > HPV-18

Oropharynx: Palatine and lingual tonsils

< tobacco exposure; < alcohol use

Younger age (median 49 vs 58)

Favourable survival

Role of anti-EGFR therapy for HPV-positive
tumors?

M, et al. J Natl Canc Weinberger et al. J Clin Oncol 2006;24: 736 ; Smith et al.
Epidem Biomarke




HPV-associated SCCHN is a distinct genetic entity
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Kumar, B. et al. J Clin Oncol; 26:3128-3137 2008
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Markers of Response for Organ-sparing
Advanced Oropharyngeal Cancer

HPV positive

p16 positive
Lower EGFR

Good response markers to
organ-sparing therapy and outcome

HPV negative

p16 negative (most HPV negative)
High EGFR

Smoking

Female sex

Poor outcome
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Survival in metastatic colorectal cancer

Drug costs fo

8 weeks
SC 1980 of Treatment
BSC 1980s $63
5-FU/LV 1990s $263
IFL 2000s $9539
$9381
FOLFOX or FOLFIRI 2000s
FOLFOX/FOLFIRI sequence 2002 $11 889
$21 399-
+
Chemotherapy ST
Targeted Therapies . ) ) ) .
0 6 12 18 24 (months)

Median overall survival
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mutations:

PTEN deletions: 11 Sensitivity

1 Resistance
Ras mutations:

T Resistance

Cfos, c-jun, VEGF
CyclinD, p21, MYC

Cell survival Cell growth Angiogenesis

Cell Division
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anti-Erb8 (HER2)

receptor MoAbs
(Herceptin, 2C4 Cetuximab
| | Abx, etc.)

Grb2: anti-HER1, HERZ, HER4

Sos & % 2 i
yrosine kinase inhibitors

0 0 (ZD1839, 051-774, EKB-569

Grb2 SMGrI:: GW-2016, CI-1033, AEE788)

Sos | — (Ras ) —— RAS farnesyltransferase

mTOR

R \ e
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C-fos, c-jun, VEGF
Cyclin D, p21

Cell survival Cell growth Angiogenesis

Targeting the EGFR and IGFR Pathway in Cancer

Recommended reading: Klein and Levitzki, Current Opinion in Cell Biol 2009
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Tailored therapy for SCCHN?

 Future investigations will elucidate biomarkers to
predict the efficacy of targeted therapies in
individual patients

* No clinically relevant biomarker for Cetuximab in
SCCHN to date

» Understanding Genetic Basis will lead to more
Rational Design of Combination Therapies

In future, a systems medicine-based approach
could be employed for tailored therapy
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