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Inhibition of Angiogenesis- a single agent approach? 

Roy Bicknell 
Imperial Cancer Researb Fund, 
Institute of  Molecular Medicine~ University of  Oxford, 
John Radcliffe Hospital, Oxford OX3 9DS UK 

Intense effort to identi~y anti-anglogenic •gents of  use in the 
treatment of  cancer has now spanned a decade. There are currently 
more anti-anglogenic agents in clinical trial for cancer than those in 
any other mechanistic class and the next five years will wimess a 
crkical testing of  the entire concept of  unti-angiogenic therapy. 
OrL~i-~lly, effective anti-angiogenics were envisioned as •gents to 
augment cytotoxic chemotherapy. However, it has now become clear 
that some single •gent anti-anglogenics are able to induce vascular 
damage and tumoor regression when given alone. Such agents either 
block the activity of  an endothelial main~lnce Etetor, for e~ample, 
the tyros~ne kinase inhibi~ors that block endothelial survival ~amailln S 
by VEGF, or are naturally o~urring inhibitors of  mglogmesis such as 
e~ndostatin that function by mechani.¢an.g as yet not known. Progess 
with single •gents anti-angiogenics will be reviewed and the relevance 
of rodent p~maq,r models to bunm, cancer in the testing of anti- 
anglogenics c~iticany assessed. 
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PET and PK analysb of the humanized monodonal anti-VEGF 
antibody HuMV833. An EORTC-Bieiogieal Treatment Devdopment 
Group phase I study. 
G.C.Jayson, J.Zweit, C.Mulatero, D . H a s t ~  P.Julyan, M.Ransen, 
J.Lawranco, A.McGown, A.Jickson, L.I-Izkannson, J.Wagstat ~ 
G.Gro~wegen, F.Lehnmun, D. Levitt, T.Tang, H.Zw©uz~L CRCDepts. 
Medical Oncology, Targeting and Ir~ging, Christie Hospital, 
Manchester M20 6DB, UK; Linkoping, Sweden; Mac~richt, 
Netherlands; Utrecht, Netherlands; EORTC Brussels, Belgium; PDL, 
CA, USA; lrmsbruck, Amtr:,, 
We have performed the first PET study of an anti-anglogmic agent. 
HnMV833 is • humanized monoclonal anti-VEGF antibody in phase I 
clinical trial evaluntiou under the auspices of the EORTC-BTDG. I- 124 
labelled and unlabelted ••6body were co-admlnistered. Patients 
underwent PET scans 24 and 48 hours after the •dmlnlerttion of 
HuMV833 at dose levels 1, 3 and 10 ms/ks. The •nUn•moral and hat•- 
tissue concentration of anffbody in the patients were compared with the 
plasma PK of the a n t ~ .  The PET data showed that the concentration 
of mr•body was different in diE=eat tumor depomts w~h~n the same 
patient. While normal tissues cleared the antibody in • rammer that 
paraneled the plasma pharmacokinetic~ the clearance in the tumors was 
markedly heterogeneous, In conjunction with permeability measure•eats 
that also showed marked tumor heterogeneity these results su88est that 
fxmm: evahmtion ofcytostatic anti-anglogenic agents could include • 
cohort of patients who should undergo intra-p•tient dose escalation so 
that • dose respmme curve can be generated that takes into account the 
large variation in drug distffm~on and tumor response. 
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Predinieal and Clinical Stodim of Reenmbinant Human Endmtatin 
Michael S. O'lUn31y, IVLD. U.T. MD Anderson Canc~ Center 

is C....t~,,~,l f r ~ m ~  ofcol~en XVm with potent 
~ o s e n k  activity. In prechuic~ studies, endostatin resressed 
estlblished tumors to • state of  don•racy defined by bahmced tumor cell 
apopto~s =nd proliferation and • virtual complete blodmde of 
mglogenesiL No toxicity or resimmce to thu~py was obmved and 
p m k ~ l  therepy with eodosta~ induced self-mstalaed dornm~.  
Studies from several labs m88est that endostatm m=y have ondtiple 
me~b--tm~ ofmiun  (i_e. iodeaiun efapoptom o f ~ s  
mdothelial cells, inhihitiun of mdothelisl migration, interactiens with 
endotbe~ ~ and ~ and •niftY•on o f s ~  A). 

Itecendy, mdostatl- was evahated in Phase I ~ trisls at several 
centers in pstimts with refra~z~y solid tumont The Univemky of Texas 
IVlD Anderson Cuncer C.~t~'s endostatin trial included pmkm 
phlnm~klnetic, safety and et~c~tcy analyses and surmsate endpoints of 
tissue and radiologlcel response we~ evaluated. Eadostatin was 
administered to 26 pafimts at doses nmgln 8 from 15 - 600 m l ~ .  No 
ai~ifiumt toxic effects were observed and plarmaenkinetlcs were linear. 
One patiant with synovisl ceil mu~um= had evidence of anti-tumor activity 
and one with meisnoma remained un muly for over I year. Ui~g OSSE[~O 
and F 1= FDG PET mui d3m=mlc CT, blood flew and metabolic e~-n;es 
were assesse~ At days 28 and 56, blood flow and metabolism decreued 
as the endostafin dose was ew, slated. Analysis of'biopsy speclmms with 
laser scram•no cytonamy demonstrated ms increase in endothelial and 
tumor ce~ apoptosk in some pat•tort We have con~atly i.ltlmed • Phase 
I trial of endostatin •&. i . i . te~!  via cominuous infumm and trials of 
eodostatin in combination with Other modalities are pimme& 
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In vivo observations on anlgiogenmis and vanodestruction in tumor 
window models. 
Time LM.  tea Hasen. 
Dept. Surgical Onc~loSy, Academic Hospital Dijk,i~ - Daniel tim Hoed 
Cancer C~ter, P, otterd*m the Netherlanda 

Vascular directed therapy is becoming a major field in cancer researck 
Tumor vessels, and other immature vessel types, exha~ features and 
specific nmrkers which enable target• 8 of drugs to these vessels or to 
tumor tissue f a c i l ~  numerous p o ~  to improve therapy. We 
demonstrated that TNF is capable of  inducm8 vascular leakase It • 
relative high dose (in • so-called isolated peril•ion setting), but also in a 
low dose setting, It  w ' ~  TNF is inje©ted systmnkadly. Ne~ to targeting 
ofpre-exist~ tumor vuenlature the ~ ' u n  of tumor vascular network 
developmmt, Le. anglosenesis, seems to provide new targets for therapy. 
A tunmr, just as any other type of tiseue, is depmdmt un the supply of 

and mmients. Tumor 8mwth therefore is s~.~mpmaied by 
extensive anglogenesls, =rid um be controlled when this pro~se is 
blocked effectively. Tergetm8 of the tumor vas~datore, eith~ by an effect 
on e~im~ 8 tumor vessels (e@ vas~le-destmction, manipulmm of 
vascuinr penneabflay) or anf-englegenic therepy, seems to be vay  
atumctive and may be especi~y beneficial when combined with 
ckemotherapy, ftci~mtis8 = dual targeting .pproack 
Monitorm8 of anti-ansiosenk or tumor vascular-directed therspie is 
therefore of utmost imponance. In rive (solid) tumor models have been 
developed ~ fat•lame resl-time monitoring of tumor vascular effect, 
of which the dorsal ~ wmdow model will be e s ~  hi~li,~mL 


