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Antibody Drugs – Delivering Patient 
Benefit in Oncology

Gemtuzumab (Mylotarg: Wyeth)

Trastuzumab (Herceptin: Roche)

Rituximab (Rituxan:Roche)

Murine

Chimeric

Humanized

Fully Human

Alemtuzumab (Campath: Genzyme)2001

2000

1998

1997

Ibritumomab (Zevalin: Spectrum/Bayer)2002

2003 Tositumomab (Bexxar: GSK)

2004 Cetuximab (Erbitux: Imclone) Bevacizumab (Avastin:Roche)

Nine
Approved 
Oncology 
Antibodies

In US

Panitumumab (Vectibix: Amgen)2006

Mar 2008 – over 100 oncology Abs
in clinical Development +

+ Tufts Center for the study of drug development
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Human Antibody Generation Platforms

Selection

RIBOSOMEPHAGE

Human display librariesTransgenic mouse

e.g Abgenix, Regeneron e.g MedImmune Ltd. (Cambridge)
Dyax
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ScFv potency improvements - 6 projects from MedI Cam bridge
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Lead generation and optimisation
using display technology

• Optimisation can increase potency of initial functi onal leads 100-1000 fold

• Transgenic Mouse and Display technology can be combi ned  to optimise 
activity  and specificity of mouse derived leads if  required

Optimised 
ScFvs
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• Exert functional activity through 
blocking or activating cell activity 
e.g bind to receptor and inhibit 
receptor signaling or bind to and 
block a  ligand for a  receptor 

- Anti-IGF
- Anti-PDGFRa

• Deliver Payload
e.g toxin such as 

Ricin or potent small 
molecule drug

‘Magic Bullet’
- CD22-PE
- EphA2-conj

•Kill cells using 
natural effector 
functions of the Fc

- ADCC - cells
- CDC – complement

or recruits immune 
cells
- CD19
- CD19-BiTE
- CEA -BiTE

Antibodies: Therapeutic Approaches

ANTIBODIES



anti-ICOS

anti-IGF

EphA2 conj.

Anti-PDGFRaanti-IFNaR

anti-IL-17

RSV vaccine

Cell culture flu

Vaccine

CNS / Pain

text

text

text

anti-CD22-PE anti-IL-5R

anti-GM-CSFR

PIV3/RSV 
vaccine

PIV-3 vaccine

Pandemic flu 
vaccine

S. pneumo 
vaccine *

Extended half-
life MAb

CMV vaccine

text

text

text

text

text

text

motavizumab 
(treatment)

text

text

text

text

text

text

text

text

text

text

motavizumab

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

text

TARGET 
VALIDATION

LEAD DEVELOPMENT & PROFILING PRE-CLINICAL
DEVELOPMENT

PHASE I PHASE II PHASE III

Oncology Oncology

R, I, & A

R, I, & A

Infectious 
Disease

CNS / Pain

CV / GI

CNS / Pain Infectious 
Disease

CNS / Pain

CV / GI

CNS / Pain

Last updated: April 2009

anti-IL-13

anti-IL-9

EBV vaccine*

anti-IFNa

^European trial
*Outlicensed product

CV / GI

Infectious 
Disease

Quad Flu 
vaccine

anti-CD19

R, I & A

Oncology Oncology

R, I, & A

Oncology
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IR B IR A          IGF-IR     IGF-IIR (-ve reg)

Insulin IGF-I IGF-II

IGFBPs)1-6 bind and regulate IGF-I and IGF-II levels
freeIGF-I and IGF-II

IR B IR A          IGF  -IR     IGF-IIR (-ve reg)

Insulin IGF-I IGF-II

IGFBPs)1-6 bind and regulate IGF-I and IGF-II levels
freeIGF- -

Inhibits both 
IGF-1R and 
IR-A 
signalling

XÖÖÖÖÖÖÖÖIGF-I/II 
antibody

No effect on 
IGF-II/IR-A 
autocrine loop

XXÖÖÖÖIGF-1R 
antibody

* Potential 
toxicity

ÖÖÖÖÖÖÖÖÖÖÖÖKinase
inhibitor

IR-B*IR-AIGF-1R

Inhibits both 
IGF-1R and
IR-A
signalling

XÖÖÖÖÖÖÖÖIGF-I/II 

(AIGF)

No effect on 
IGF-II/IR-A 
autocrine loop

XXÖÖÖÖIGF-1R 
antibody

* Potential 
toxicity

ÖÖÖÖÖÖÖÖÖÖÖÖKinase
inhibitor

IR-B*IR-AIGF-1R

Glucose          growth         growth
Homeostasis   survival       survival 

-ve regulation

Identified a lead Ab – MEDI 573 from Xenomouse that b inds to and 
reduced  both free IGF-I and IGF-II

Case Study 1 – IGF I/II antibody
MEDI-573

Aim – to Generate an Antibody Capable of neutralisin g IGF-1 And IGF-II
Growth and survival signalling via either IGFR1 or IRA
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MEDI 573 – In vitro activity

8IGFII prolif IC50 (nM)

23IGFI prolif IC50 (nM)

4IGFII pTyr IC50 (nM)

7IGF1 pTyr IC50 (nM) 

294IGFI KD (pM)

1.9IGFII KD (pM)

MEDI 573Property
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IR-A  receptor expression and Cancer

� Increase in IR (IR-A) seen in 
breast, colon, lung, ovary, 
thyroid and myosarcoma

� IR-A is often associated with 
autocrine IGF-II secretion 

� Higher IR expression leads 
to higher hybrid receptor 
ratio
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Inhibition of IGF1 stimulated pIR
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Inhibition of IGF1 stimulated pIRS-1
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Inhibition of IGF2 stimulated pIR
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Inhibition of IGF2 stimulated pIGF-1R
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Inhibition of IGF2 stimulated pIRS-1
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MOA assay looking at 
Inhibition of pIGF-1R

And down stream pIRS-1
In tumour cells
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MEDI 573 but not an IGF-1R antibody, inhibits IGF-I I 
stimulated proliferation and signalling of 

IR-A-expressing cells

R-/IR-A cells + 40ng/ml IGF-2
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Dose dependent reduction in Free IGF1 & IGF2 
In Vivo in Cyno monkeys with Medi 573

Study Day 
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>90% inhibition of Free IGF 1 and IGF 2 achieved  f or > 7days at a dose of 10mg/kg
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Summary – MEDI 573 

• Identified lead antibody with picomolar affinity bin ding
to both IGF1 and 2 from Xenomouse leads without
need for further optimisation

• Successfully used human IGF1 and IGF2  driven
tumour models to demonstrate activity of MEDI 573 

• Activity of MEDI 573 confirmed in primate PK/PD
studies - achieved rapid clearance of 2 related liga nds
(IGF1 and IGF2)  using a single monoclonal antibody
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CASE Study 2 – PDGFRa Antibody –
MEDI 575  

1. Receptor activation directly 
stimulating tumor growth via 
activation of MAPK and/or Akt

2.   Paracrine stimulation to support 
stromal recruitment and 
angiogenesis

PDGFRa : Two Mechanisms to Support 
Tumor Growth
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PDGFRa antibody versus small molecules

• Small molecule kinase inhibitors e.g imatinib, suniti nib,
dasatinib
– inhibit both PDGFRa and PDGFRb kinases along

with non-PDGFR kinases – at human plasma  Cmin
only achieve ~1 X  IC50 for inhibition of PDGFRa
proliferation

• PDGFRa antibody
– selectively binds and inhibits PDGFRa signalling

and can achieve >500 fold IC50 for inhibition of
PDGFRa proliferation and demonstrated no untoward
adverse events in mouse tumor models
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PDGFRa - Disease Association

Tumor type Disease Association

Glioma
Amplified or overexpressed in 50% of gliomas; associated with poor 
prognosis; ligand levels correlate with tumor grade

Ovarian
Receptor expression predicts poor prognosis; present in 2/3 of carcinomas 
PDGF-aa ligand overexpressed in tumors; high levels of ligand in ascites

NSCLC
PDGF-AA ligand overexpression associated with reduced survival and with 
VEGF levels  within tumor

Breast
Receptor overexpression (40%) and associated with lymph node 
metastasis.  Ligand overexpression in tumor and in patient sera; associated 
with decreased survival and response to chemotherapy

Prostate
Receptor present in 40-80% of tumors; ligand and receptor present in tumor 
and stroma; increased in bone metastases

Renal Cell 
Carcinoma

Receptor expression predicts poor survival; present in 40%

HCC Expressed in 20-30%; Associated with recurrence after curative resection
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MEDI 575 Inhibits Ligand Induced PDGFRa 
Activation and Downstream Signaling in vitro
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Inhibition of Proliferation Inhibition of Phosphorylation

• NCI-H1703 (NSCLC) and MG-63 (osteosarcoma) cells proliferate in response 
to PDGF-aa and this is inhibited by MEDI-575 

• MEDI 575 effectively inhibits the ligand-induced phosphorylation of PDGFRa as 
well as activation of MAPK and AKT pathways
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Medi 575 – Inhibition of U118 Tumour 
Growth 
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MEDI 575 – Inhibition of Calu 6 Non-Small 
Cell Lung tumour growth

• Calu 6 NSCLC  model has significant stromal infiltrat e but Calu 6 
cells show no proliferative response to PDGF-aa

• MEDI 575 which does not cross react with murine PDG FRa is
inactive in Calu 6 tumours grown in normal SCID mice

• MEDI 575 active in Calu 6 tumours grown in huPDGFRa
transgenic SCID mice  

Control

MEDI 575

Control 

NG-2 staining
of fibroblasts 

MEDI 575

62% reduction
In NG-2 staining
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MEDI 575 - Summary

• MEDI 575  selectively inhibits ligand binding to PDG FRa
leading to inhibition of PDGF driven proliferation and down
stream signalling in tumour cells in vitro

• In a PDGFRa expressing tumour model driven by autocr ine
PDGF ligand production  MEDI 575 demonstrated potent  
anti-tumour activity

• Using  KO/KI hPDGFRa SCID mice the anti-tumour effec ts of
MEDI 575 on stromal components of the tumour are rev ealed
leading to anti-tumour activity

• Based on this data MEDI 575 has the potential to in hibit
tumour growth both by direct tumour cell anti-proliferative
activity and by impacting the tumour stoma that is supporting
tumour growth



23

Acknowledgments

• IGF Project

Abgenix/AZ:
Sue Cartlidge , Dave Tonge, Olivia Raeber, Paul Kang,  Gadi
Gazit-Bornstein, Mohamad Tabrizi
Medi:
Yong Chang, Jin Gao, Jon Chesebrough and Steve Coats

• PDGFRa Project

Abgenix/AZ
Naomi Laing, Brenda McDermott, Scott Klakamp, Sue 
Cartlidge, Christophe Queva, Michael Snaith, Z. Alexander Cao 
and collaborators at Abgenix
Medi:
Yong Chang, Philipp Steiner, Kevin Schifferli and Steve Coats


