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Insulin-like Growth Factor 1 

Receptor (IGF-1R) 

 Transmembrane tyrosine 

kinase receptor, with 

structural homology to 

insulin receptor  

 Widely expressed across 

many cell types 

 Activated by growth 

factors IGF-1 and IGF-2 

 Activation of IGF-1R 

triggers multiple 

signaling pathways  

– Inhibition of apoptosis, cell 

proliferation, differentiation 
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 1. Epidemiological data 

2. Genetic models 

3. Pathological series 

4. Treatment models 

Insulin-like Growth Factor Receptor Axis in 
Human Cancer 



Relation of IGF-I levels to risk of prostate cancer 

Meta-analysis 

A. Renehan et al,  Lancet 2004 



The IGF Axis in NSCLC 
 Increased IGF-1, Decreased IGFBP-3 assoc. with 

increased cancer risk in humans 1 

 

 Transgenic over-expression of IGF-1 induces 
spontaneous lung tumors in mice. 2  

 

 Highest IGF-IR in squamous subtype (AQUA IHC 
technology) 3 

 

 H-Y Lee Lab, MDACC:  

– Decreased IGFBP3 expression assoc. with poor 
prognosis in Stage I resected NSCLC. 4 

– IGF-IR activation in human NSCLC  
1. Yu et al. JNCI 1999 

2. Frankel SK et al. Am J Phys Lung Cell Mol Phys. 2005 

3. Unpublished data. Pfizer Global R&D, New London, CT. 

4. Chang YS et al.  CCR 2002 (a), CCR  2002 (b), Oncogene 2004  

5. Morgillo F et al. CCR 2006, Cancer Res. 2006 
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IGF-IR is Activated in Human NSCLC 

IGF-IR 
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IGF-IR is Activated in Human NSCLC 

Data courtesy of Dr. Ho-Young Lee 
 Merrick DT, ASCO 2007 



IGF1R Inhibitors - Mabs 

Rodon et al, MCT 2008 



IGF1R Inhibitors - TKIs 

Rodon et al, MCT 2008 



 



Chemo + Anti IGF1R  Combos 

Sakuntala, CCR 2005 



IGF-IR/EGFR Crosstalk 
– IGF-IR is required for EGFR-mediated mitogenesis and 

transformation in mouse embryo cells1  

– Resistance to EGFR tyrosine kinase inhibitors (cetuximab, 

gefitinib, erlotinib) is associated to enhanced dependency on 

IGF-IR signaling2-6  

– Activated EGFR protects IGF-IR from ubiquitin-mediated 

proteasomal degradation7  

– Co-targeting the EGFR and the IGF-IR results in synergistic 

or supra-additive anti-tumor effects8-11  

1. Coppola D et al 1994; Mol Cell Biol 14; 4588–95. 

2. Jones HE et al 2004 Endocrine-Related Cancer 11:1–22 

3. Jones HE et al 2006 Endocr. Relat. Cancer. 2006;13:S45-51. 

4. Chakravati A et al 2002 Cancer Res 62:200–207 

5. Liu B et al 2001 Oncogene 20:1913–22 

6. Morgillo et al 2006 Cancer Res 66, 10100-11 

7. Riedemann J and MacaulayVM 2006 Endocr Relat Cancer.13:S33-43 

8. Camirand A 2005 Breast Cancer Res 7 R570–R579 

9. Lu D et al 2005 J Biol Chem 280 19665–19672 

10. Steinbach JP et al 2004 Biochem Biophys Res Com 321:524–530. 

11. Goetsch L et al 2005 Inter J Cancer 113:316–328  



 

 

 

  

IGF-IR/EGFR Crosstalk  

Tumor Models  

 

10 mg/kg Erlotinib  

+ CP-751,871 
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 A431 Xenografts 



Phase I Trials 

1. Tolcher et al. 2007 

ASCO 

Ab No. 3002  

2. Higano et al. 2007 

ASCO 

Ab No. 3505 

3. Rodon et al. 2007 

ASCO Ab 

No. 3590  

Agent Doses Schedule DLT t 1/2 

Pfizer  

CP-751,871 

10-20 mg/kg  Q 3 Weeks No 14-21 days 

Amgen  

AMG 479 

20 mg/Kg Q 2 Weeks No 7-11 days1 

ImClone  

A12 

6-10 mg/Kg Q 1 Weeks No 8-9 days2 

Roche 

R1507 

16 mg/Kg Q 3 Weeks 

 

No ~8 days3 
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hGH levels parallel those of glucose 

Mechanisms: 

 Diabetes 

 Steroid use 

 MoA-related  

– Hypoglycemic  

effect of IGF-1 

– hGH (neoglycogenic) 
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Hyperglycemia – anti-IGF-IR  

class effect 

Mechanism  

• Diabetes 

• Steroid use 

• MOA related  

• hypoglycemic 
effect of IGF-1 

• hGH  
(neoglycogenic) 

 

 

hGH levels parallel those of glucose 

Glucose Insulin hGH 

Glucose Insulin hGH 

= 

AMG 479 Phase I Trial 
Activity 



2:1 randomization 

TC: paclitaxel 200 mg/m2, 

carboplatin (AUC=6) 

TCI: paclitaxel 200 mg/m2, 

carboplatin (AUC=6),              

Step 1: CP-751,871 10 mg/kg  

Step 2: CP-751,871 20 mg/kg 

TCI 

n=97 

n=53 

CP-751,871  

Single agent 

Optional upon 

progression 

on TC alone 

CP-751,871  

Single agent 

Phase II of CP-751,871 with paclitaxel, 

carboplatin in first-line advanced NSCLC 

Study 1002 

150 patients 

TCI: paclitaxel 200 mg/m2, 

carboplatin (AUC=6)              

CP-751,871 20 mg/kg 

Step 3: single-arm, 

post-study extension 

in squamous 

30 patients 
(14 evaluable) 

H0: 28% 

HA: 40% 



Grade 3 Grade 4 

Adverse event (%) TCI TC TCI TC 

Neutropenia 18 11 12 5 

Hyperglycemia* 15 8 5 0 

Fatigue 10 8 0 0 

Anorexia 7 4 0 0 

Thrombocytopenia 6 6 1 1 

Diarrhea 6 4 0 0 

Neuropathy 5 9 1 0 

Pain 5 8 0 0 

Dyspnea 5 9 0 0 

Nausea 4 2 0 0 

Dehydration 3 4 0 0 

Confusion 3 0 0 0 

Cough 3 4 0 0 

Infection 3 2 1 1 

TCI versus TC adverse events: 

hyperglycemia/neutropenia 

*Glucose levels in grade 3 hyperglycemia: 251–500 mg/dL; grade 4 >500 mg/dL  



Objective Response Rate 

Objective 

responses ORR 

TCI 52/97 54% 

TC 22/53 41% 

 

TCI ORR = 54% (95% CI 43-64%) 

Response probability > 28% (null hypothesis) p<0.00001 



Objective Response Rate  

by Dose and Histology 
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PFS by Dose 
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HR = 0.56  @ 20 mg/kg 
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Study A1016: Phase 3 Study of Carbo/Pac 

+/- CP-751 in 1st Line Non-Adenoca NSCLC 

Trial Design Endpoints Stratification Study Sites FSFV 

Multi-center, 

randomized,  

open-label 

Primary: OS 

 

Secondary: PFS, 

ORR, Safety, QoL, 

biomarkers, 

pharm-economics 

Region 

Stage (IIIB vs. IV) 

Adjuvant Rx (Y/N) 

 

Global 2Q08 

Key Entry Criteria 

● Other than Adenoca 

● Brain mets allowed 

● Adjuvant > 12 month prior 

R 

A 

N 

D 

O 

M 

I 

Z 

E 

N=820 

CP-751 (20 mg/kg q3w IV) 

Paclitaxel (200 mg/m2) 

Carboplatin  (AUC = 6) 

Paclitaxel ( 200mg/m2) 

Carboplatin (AUC = 6) 

N = 410 

N = 410 



Overall Survival 

PC   

mOS = 10.3 mo 

PCF  

mOS = 8.5 mo  

Months 

%
 P

ro
b
a
b
il
it

y
 o

f 
S
u
rv

iv
a
l 

HR (95%CI):1.23 (1.0,1.5), p=0.051 

Event Total 

PCF 184 342 

PC 165 339 

Jassem et al., ASCO 2010 
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Study A1018: Phase III Study of Erlotinib +/- 

CP-751,871 in Non-Adenoca NSCLC 

Trial Design Study Objectives Stratification Study Sites FSFV 

Multi-center, 

randomized,  

open-label 

Primary: OS 

 

Secondary: PFS 

ORR, Safety, QoL, 

biomarkers 

Gender 

Region 

PS 

WW 2Q08 

Key Entry Criteria 

● 1,2+ prior Rx (1 platinum) 

● Stage IIIb, IV with effusion 

● Non-adeno histology 

● At least one target lesion 
(RECIST) 

R 
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E 

N=600 

CP-751,871 
Erlotinib 

Erlotinib 

N = 300 

N = 300 
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Consequences of effect of blockade of 

host (not tumor) IGF-IRs 

 Neuroendocrine axis perceives IGF-I deficiency 

 GH increases in attempt to compensate 

 IGF-I  increases 

 GH induces insulin resistance in muscle 

 Glucose increases 

 Insulin increases 
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Consequences of effect of blockade of 

host (not tumor) IGF-IRs 

 Neuroendocrine axis perceives IGF-I deficiency 

 GH increases in attempt to compensate 

 IGF-I  increases 

 GH induces insulin resistance in muscle 

 Glucose increases 

 Insulin increases 

Are there subsets of tumors 
that exhibit insulin mediated 

resistance to IGF-IR 
blockade? 

Are there subsets of patients 
who cannot tolerate? 



Free IGF-I <0.3 ng/mL 
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Free IGF-I >0.3 ng/mL 

Free IGF-I >0.6 ng/mL Free IGF-I >0.9 ng/mL 

N=36 

mPFS(0)=4.3 mo 

mPFS(10)=5.13 mo 

mPFS(20)=4.97 mo 

P=0.598 

 

N=80 

mPFS(0)=2.97 mo 

mPFS(10)=2.93 mo 

mPFS(20)=5.7 mo 

P=0.0153 

N=46 

mPFS(0)=2.63 mo 

mPFS(10)=3.97 mo 

mPFS(20)=6.03 mo 

P=0.001 

 

N=37 

mPFS(0)=2.1 mo 

mPFS(10)=3.97 mo 

mPFS(20)=6.03 mo 

P=0.001 

 

PFS analysis using free IGF-I criteria 
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A fIGF-1/Treatment Interaction also Observed in Phase III 

(Study 1016, PC +/- Figitumumab) 
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Jassem et al ASCO 2010 
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Metformin 

No diabetes 

insulin 
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Next steps regarding efficacy 

 

 Co-administration of pegvisomant or metformin 

 

 Exploring both host and tumor characteristics 
predictive of benefit to select patients --  a very 
well travelled road for “targeted therapies”  

 

 Targeting method: anti-receptor, anti-ligand vs. 
TKI   

 

 Rational combinations 

 



Conclussions 

 The IGF /IGF-1R signalling axis is relevant in the biology 

of many tumor types, and its therapeutic interference is 

of potential interest 

 Anti IGF-1R mAbs and TKIs have proven preclinical 

activity and are in early clinical development 

 Need for tumor & host markers of efficacy/safety for 

anti IGF-1R drugs (alone or in combination) 

 Routine use of Metformin?? 

 Further study is warranted in many diseases, including 

SCLC 
 


