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EGFR Blockade as Cancer Therapy: 

J. Mendelsohn’s Hypothesis (Early 1980s) 

 

 The blockade of EGFR activation may inhibit cancer 

cell proliferation. 

 

 Cancer cells may be selectively sensitive to EGFR 

inhibition as compared to normal cells. 

 

 Selective anti-EGFR agents may be developed. 
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Monoclonal Antibodies 

Mouse MoAb 

(0% human)  

Chimeric Ab 

(60-70% human) 

Humanized Ab 

(90% human) 

scFv 

(single chain  

Fragment variable) 

Fab-fragment 
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From Murine to Reshaped MoAbs 

Murine Chimeric Humanized Human 

% Murine 

Protein 
100% 25% <5% 0% 

HAMA 

Induction 
+++ + + - 

Half-Life short long long long 

Effectiveness 

in ADCC 
++ +++ +++ ND 



Monoclonal Antibodies  

Nomenclature (Suffix) 

Chimeric Ab 

 

„ximab“ 

Humanized Ab 

 

„zumab“ 

Mouse MoAb 

 

„momab“  
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Monoclonal antibodies 

Trastuzumab Humanized anti-HER2 MAb 

Cetuximab Chimeric anti-EGFR MAb 

Panitumumab Fully human anti-EGFR MAb 

Pertuzumab Humanized anti-HER2 MAb 

Sym004 1:1 mixture of two chimeric anti-EGFR MAb 

T-DM1 Trastuzumab linked to microtubule inhibitor 

emtansine 

GA201 Glycositation modified humanized anti-EGFR 

MAb 



Cetuximab 

 IgG1 (chimerized antibody) 

 150 kDa 

 Exclusive for EGFR and its                          

heterodimers 

 Prevents ligand binding to EGFR 

 High affinity. Kd = 0.39 nM  

(M-225 Kd = 1 nM) 

 1 log > natural ligand 

 Stimulates receptor internalization  

 Blocks receptor dimerization, 

tyrosine kinase phosphorylation, 

signal transduction 

* 











Pertuzumab and Trastuzumab Possess 

Distinct Epitope Specificity for HER2 

Pertuzumab 

Trastuzumab 

Pertuzumab and Trastuzumab 

Binding on HER2 receptors  

with intact ECD 



Small Molecule Tyrosine Kinase 

inhibitors 

Drug 

Gefitinib Reversible anti-EGFR TKI 

Erlotinib Reversible anti-EGFR TKI 

Lapatinib Reversible dual anti-EGFR/HER2 TKI 

Vandetanib Reversible multi-TKI (EGFR, VEGFRs, RET) 

Afatinib Irreversible dual EGFR/HER2 TKI 
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EGFR Selective Small Molecule  

Tyrosine Kinase Inhibitors 

 EGFR tyrosine kinase activity 

requires ATP 

 

 Gefitinib and Erlotinib 

compete for ATP binding   

 

 Reversible inhibitors 

 

 Orally bioavailable small 

molecules 



Vandetanib: targeting key signalling pathways in 

cancer 

• Inhibition of EGFR and RET signalling 
blocks tumour cell growth, proliferation 
and secretion of proangiogenic factors 

• Inhibition of VEGFR signalling may 
contribute to direct antitumour activity 

• Inhibition of VEGFR-dependent 
endothelial cell proliferation, migration 
and survival, and vascular permeability 

• Inhibition of EGFR signalling may 
contribute to indirect antitumour activity 

Vandetanib 

Direct antitumour effects  Indirect antitumour effects  

VEGFR 

signalling 
 EGFR signalling 

 RET signalling 

EGFR 
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VEGFR 
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Tumour 
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Endothelial 

cells 

     VEGF 



Control 

Gefitinib, 4 weeks 

C225, continuous 

Gefitinib, continuous  
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Ciardiello F et al. Clin Cancer Res 2004;10:784–793 

Vandetanib Chronic Treatment Does Not Result in 

Tumor Resistance  

in Established GEO Xenografts 



Afatinib has been designed to irreversibly inhibit the 

EGFR and HER2 kinases 

Structural model of afatinib in the EGFR kinase domain 

afatinib was 

designed to 

covalently 

bind  

to EGFR and  

the related  

HER2 

receptor 
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Solca F et al. Presented at AACR-NCI-EORTC International Conference on Molecular Targets  
and Cancer Therapeutics, Philadelphia, 14–18 Nov 2005 



Afatinib maintains inhibitory activity in EGFR mutants 

resistant to erlotinib/gefitinib 

Mutation: WT Activated Resistance 

wild type 

H1666 

L858R 

H3255 

L858R+T790M 

NCI1975 Target 

Binding 

mode 

Afatinib1 60 0.7 99  EGFR/HER2 Irreversible 

Gefitinib1 157 5 >4000 EGFR Reversible 

Erlotinib1 110 40 >4000 EGFR Reversible 

Lapatinib1 534 63 >4000 EGFR/HER2 Reversible 

CP 714,7242 >4000 561 >4000 HER2 Reversible 

EC50 values for the inhibitory activities of different compounds on the proliferation of NSCLC 

cells with EGFR mutations 

WT, wild type 
1. Li D et al. Oncogene 2008; 27: 4702–4711; 2. Solca F et al. Proceedings, AACR-NCI-EORTC International Conference on 
Molecular Targets and Cancer Therapeutics. November 2005. 118 (Abstract A242) 
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Effects of Anti-EGFR MoAb in Combination with 

Cisplatin on A431 Epidermoid  

Cancer Xenografts 









A Phase I Pharmacokinetic (PK) and Molecular 

Pharmacodynamic Study (PD) of the Combination of Two 

Anti-EGFR Therapies, Cetuximab and Gefitinib, in 

Patients (pts) with Advanced Colorectal (CRC), Head and 

Neck (HNC) and Non-small Cell Lung Cancer (NSCLC)  

J. Baselga, P. Schöffski, F.Rojo, H. Dumez, F.J. Ramos, T. Macarulla, R. Cajal, E. Jiménez, E. Calvo,  

A. Van Oosterom, J. Tabernero  

 

Medical Oncology Department, Vall d’Hebron University Hospital, Barcelona, Spain; 

Department of General Medical Oncology, Gasthuisberg Hospital, Leuven, Belgium; 

Merck, Farma y Química SA, Barcelona, Spain; Astra Zeneca SA, Madrid, Spain 

Presented at the ASCO Annual Meeting 2006 

 

 



Group 0a 0b 1 2a 2b 3 4 5 -1 Part B 

Daily Gefitinib (mg) - 250 100 100 250 250 500 500 100 RD 

Loading Cetuximab (mg/m2) 400 - 320 400 320 400 320 400 250 RD 

Weekly Cetuximab (mg/m2) 250 - 200 250 200 250 200 250 160 RD 

Patients planned 5 5 3-6 3-6 3-6 3-6 3-6 3-6 3-6 20 

Patients included 7 7 3 5 
Not 

done 
6 6 6 

Not 

don

e 

3+ 

Day 

•  Pharmacodynamics: EGFR, pEGFR, pMAPK, pAKT,   

   Ki67, p27, TUNEL  

•  Pharmacogenomics 

0 1 8 15 22 29 36 43 

Cetuximab  

Biopsies 
(skin & tumor) 

PKs 

Gefitinib  

50 57 

DLT period 

Study Design 



Tumor Response (All Tumor Types)  

Dose level All  0a 

C 

(400/250) 

0b 

G 

(250) 

1 

G 

(100)     

C 

(320/

200) 

2a 

G 

(100)     

C 

(400/

250) 

3 

G 

(250)      

C 

(400/

250) 

4 

G 

(500)     

C 

(320/

200) 

5 

G 

(500)     

C 

(400/

250) 

Total 

combo 

 

N 40a,b 7 7a 3 5 6b 6 6 26b 

CR, n (%) 1 (3) - - 1 - - - - 1 (4) 

PR, n (%) 7 (18) 1  - 1 1 2 1 1 6 (24) 

SD, n (%) 11 (29) - 3 - 1 2 2 3 8 (32) 

PD, n (%) 19 (50) 6 3 1 3 1 3 2 10 (40) 

ORR, n (%) 8 (21) 1 - 2 1 2 1 1 7 (28) 

CB, n (%) 19 (50) 1 3 2 2 4 3 5 15 (60) 

NE, n 2 - 1 - - 1 - - 1 

C: cetuximab; G: gefitinib 

CB: clinical benefit (CR + PR + SD), NE: non-evaluable 
aOne non-evaluable patient due to early discontinuation for ILD  
bOne non-evaluable patient due to early discontinuation for unexpected surgery  
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p>0.05 

p=0.001 p=0.047 p=0.026 p=0.123 

pEGFR pMAPK Ki67 p27 

U Mann Whitney test: single administration vs combination 

SKIN 

TUMOR 

0 0 

PD Results 







Open Clinical Issues for the Therapeutic 

Use of EGFR-Targeted Drugs 

 Appropriate selection of potentially responding patients (are there 
differences between first generation reversible smTKIs, second 
generation irreversible smTKIs and different MAbs?): 

 
– EGFR expression is necessary. Is EGFR expression sufficient? 

– Role of EGFR gene amplification/increased gene copies (FISH). 

– “Gain of function” somatic EGFR gene mutations. 

– “Acquired resistance” somatic EGFR gene mutations. 

– Expression of ligands and receptors of the erbB family. 

– Downstream signaling molecules activation (PTEN; K-RAS; B-RAF; MEK; MAPK, 
AKT). 

– Activation of other growth factor receptors (IGF1-R; erbB2; erbB3; MET). 

 

 Timing and schedule for the combination of cytotoxic treatments and 
EGFR-targeted agents (are there differences between MAbs and 
smTKIs?). 

 

 Optimal combination with molecular targeted therapies. 

 

 Overcoming cancer cell resistance to EGFR-targeted agents. 


