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Heterodimers of  and  subunits 

•  18  and 8  subunits  24 integrins 

Short cytoplasmic domain 

Three main functions are: 

•  Cell attachment to Extra Cellular Matrix 
(ECM) 

• Cell – cell adhesion 

• Signal transduction from ECM to cell 

 

Integrin inhibition disrupts cell behavior and 
affects cell survival 

 

 

 Integrins: Biology and Characteristics 

Molecular Biology of the cell: 3rd edition 



Legate Nat Rev Mol  CellBiol 2006,20; Ruegg CMLS 2003,1135; Gu  J Cell Biol 1998,1375; Scatena Trends Cardiovasc Med 2002,83 
  

Integrins: cell adhesion and signaling molecules 
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Activation  

Inside-out and outside-in signaling process 
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Intergrins are the main receptors used by endothelial cells to 
interact with ECM 
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Anti-Integrins  
in clinical development in Oncology 
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Cilengitide: First integrin inhibitor reaching the clinic 

• Cyclized Arg-Gly-Asp (RGD)-containing pentapeptide 

• Specific inhibitor of integrins αv3 and αv5 

• Angiogenesis inhibition demonstrated in preclinical trials in vitro 
and in vivo, as well as synergistic effect with XRT 

 

 

Courtesy of O. Michielin 
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M21-L melanoma in nu/nu M21-L on CAM 

V3 integrin in angiogenesis 



Cilengitide activity in glioblastoma 
 

•     Elevated intratumoral concentrations of cilengitide 
•     Activity with 2000mg > 500mg 2x/w (1st line/recurrent) 
•     Linear PK, no MTD in adults up to 2400 mg/m2 

•     No obvious dose-dependent toxicity observed in adults 
•     So far, very favorable safety profile (single agent / combination) 

 
 

 
 
 
 
 
 
•favorable safety profile  

Reardon, Exp Opin Invest Drugs 2008, 1225  



 Cilengitide 2000 mg i.v., 2x per week (centric), or 2x/5x per week 
(CORE) until week 34, followed by 10 months maintenance treatment with 
2000mg 2x/week Stupp, Nabors  ASCO 2010 

   
(CilENgitide in combination with Temozolomide and Radiotherapy In 

newly diagnosed glioblastoma phase III randomized Clinical trial) 

Temozolomide 

Focal radiotherapy 



 Cilengitide in NSCLC 
Rational 

• Highly vascularized tumor  

 

• Bevacizumab associated with benefit 
with first line palliative chemotherapy 

 

• αv3 and αv5 are expressed on most 
tumor vascular cells 

 

• αv3 and αv5 are variably expressed 
on  stroma and tumor cells 

 

 

 

 

 

 

 

 

Albert Int J Radiat Oncol 2006, 1536; Merck Serono. Data on file  



Randomized, phase II study of three doses of cilengitide versus 
docetaxel as second-line treatment for patients with advanced 

NSCLC 

Manegold,  WCLC 2009, abstract D2.2 

Randomized, multinational (7 countries), multicenter (30 centers), open-label, phase II 

 

Cilengitide 240 mg/m2 twice weekly (n=35)   

Cilengitide 400 mg/m2 twice weekly (n=35) 

Cilengitide 600 mg/m2 twice weekly (n=35) 

Docetaxel 75 mg/m2 every 3 weeks (n=36) 

Patients with 
stage IIIB/IV 
NSCLC failing 

first-line 
chemotherapy 

(n=140) 



Outcome 

Cilengitide 

240 mg/m2 

(n=35) 

Cilengitide 

400 mg/m2 

(n=35) 

Cilengitide 

600 mg/m2 

(n=36) 

Docetaxel   

75 mg/m2 

(n=34) 

Median PFS, days 

(95% CI) 

54 

(43–64) 

63 

(53–66) 

63 

(42–67) 

67 

(61–123) 

Median OS, days 

(95% CI) 

173 

(81–197) 

117 

(92–209) 

181 

(90–326) 

194 

(135–298) 

Response rate, % 0 0 0 15 

Results 



Cilengitide and cetuximab 

in combination with cisplatin and vinorelbine/gemcitabine 

as first-line treatment for subjects with advanced NSCLC 

Safety Run-in, regimen intensified in stepwise manner, 3+3 design 

Cilengitide 2000 mg twice weekly + 
 Erbitux + platinum-based chemotherapy 

Cilengitide 1000 mg twice weekly +  
 Erbitux + platinum-based chemotherapy 

Cilengitide 500 mg twice weeklya + 
 Erbitux + platinum-based chemotherapy 

Patients with 
stage IIIB/IV 

NSCLC 
(n≤24) 

Results 
No safety issues when cilengitide is combined with chemotherapy and cetuximab 
No MTD 
Recommended dose is 2000 mg once or twice per week 



Cilengitide and cetuximab 

in combination with cisplatin and vinorelbine/gemcitabine 

as first-line treatment for subjects with advanced NSCLC 

Primary endpoint: Progression-free survival time 
Secondary endpoints: Overall survival time, best overall response, time to 
treatment failure, safety 

Ongoing, open-label, randomized, controlled, multicenter (40, EU) phase II study 

Up to 6 cy 
Maintenance 

with 
Erbitux  +/- 
Cilengitide 

 

Cilengitide 2000 mg twice weekly + 
 Erbitux + platinum-based chemotherapy 

Cilengitide 2000 mg once weekly +  
 Erbitux + platinum-based chemotherapy 

Erbitux + platinum-based chemotherapy 
(cis-vinorelbine or cis-gemcitabine) 

Patients with 
stage IIIB/IV 

NSCLC 
(n=189) 



Volociximab: Monoclonal Antibody Targeting  
51 Integrin 

 

• Chimeric monoclonal antibody  

     (82% human/18% murine)  

 

• High, subnanomolar specific 
affinity for integrin 51 
(Kd=0.3 nM) 

 

• Blocks binding of 51 to 
fibronectin 

 

• Similarly to cilengitide, anti-angiogenic agent independent of VEGF pathway, 
with potential for direct anti tumor activity 

 

• 51 expression correlates with poor prognosis in NSCLC, and is overexpressed 
in 30-40% of NSCLC 

 
 
 

Belani and Besse, WCLC 2009, abstract P.D3.2.1 



Volociximab in solid tumours 
 

• Evaluated as monotherapy or combined with chemotherapy across 4 
phase II studies in melanoma, pancreatic, ovarian and renal cancer, in 
about 200 patients to date. 

 

• Volocixumab was well tolerated at a dose of 10 mg/kg or 15 mg/kg 

 

• Potential interesting activity on renal carcinoma or pancreatic cancer 

 

• No currently open trial registered at the NCI 

 

• 3 trials performed to date in NSCLC 
 A Phase 1b Study With Volociximab in Combination With Carboplatin, 

Paclitaxel, and Bevacizumab in First-line, Advanced Non-small Cell Lung 
Cancer (Sponsored by Facet Biotech and Biogen Idec) 

 

 Volociximab and Erlotinib in Treating Patients With Stage III or Stage IV Non-
Small Cell Lung Cancer (Jonsson Comprehensive Cancer Center, UCLA) 

 

 

 

 

 



Up to 6cy 
Maintenance 

with 
Volociximab 

 

Volociximab 10 mg/kg + 
 Paclitaxel 200 mg/m2+ carboplatin AUC6 

Patients with stage 
IIIB/IV 

PS 0-1 

Prior therapy 
permitted 

 

Volociximab 20 mg/kg + 
 Paclitaxel 200 mg/m2+ carboplatin AUC6 

Volociximab 30 mg/kg + 
 Paclitaxel 200 mg/m2+ carboplatin AUC6 

Regimen administered every 21 days, except cycle 1 in cohorts at 10 mg/kg and  
20 mg/kg with volociximab administered day 1 + 8 
 
Results: no MTD 
(three patients with venous thromboembolism, 1 with intestinal obstruction) 

Volociximab: Phase Ib trial in combination with 
paclitaxel-carboplatin 

Multicenter (2-sites), open-label, dose-escalation study  

Belani and Besse, WCLC 2009, abstract P.D3.2.1 



Phase Ib trial in combination with paclitaxel-carboplatin  
Tumor response  

 

• Median PFS 6.7 mo 

 (95% CI : 5.6 - 8.3),  

 13/29 censored 

 

• PR: 8 (28%) 

 

• SD 17 (59%) 

 

 

Belani and Besse, WCLC 2009, abstract P.D3.2.1 



Phase Ib trial in combination with paclitaxel-carboplatin 
Circulating endothelial cells 

Belani and Besse, WCLC 2009, abstract P.D3.2.1 



 Integrin Inhibitors in NSCLC 
Conclusions (1) 

• Integrins inhibitors are interesting new agents in NSCLC, with 
potential anti-angiogenic and direct cytostatic effects 

 

 

• Integrin inhibitors having reached medical oncology present an 
interesting safety profile 

 No MTD (or DLT) detected 

 In monotherapy or combined with classical 
chemotherapy 

 

 

• Cilengitide is being tested in a randomized phase II trial in first line 
with cisplatin, vinorelbine/gemcitabine and cetuximab 

    

 

 

 

 

 



 Integrin Inhibitors in NSCLC 
Conclusions (2) 

 

• Further development program of volocixiumab remains unclear. 

 

 

• Results of two preliminary volocixumab studies in NSCLC are 
awaited 

 

 

• No formal data to conclude about integrin inhibitors activity in 
NSCLC 

 

• Integrin inhibitors might find a place in NSCLC therapeutic arsenal 
when combined to standard chemotherapy based on: 

 Modest benefit of anti-angiogenic agents to date in NSCLC 

 Modest, if present, benefit of volociximab in other solid 
tumors 
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 Thanks for you attention 
 

And special thanks to: 
 
 

The organizers 
Roger Stupp 
Curzio Ruegg 

Olivier Michielin 
 







V3 integrin in angiogenesis  



Dual role of  V3 integrin in angiogenesis  



UP TO 6 cycles 
(3 weeks/cycle) 

Disease 
progression 

Maintenance Treatment  
  

Cilengitide 2000mg  

Once weekly group A  

and  

Cilengitide 2000mg  

twice weekly group B  

Cetuximab 250mg/m²  

Once weekly (A and B)  

survival  
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** Cisplatin 80 mg/m 2 day 1 and  
Vinorelbine 25 mg/m 2 day 1 and day 8  
or  
Cisplatin 75 mg/m 2 day 1 and  
Gemcitabine 1250 mg/m 2 day 1 and day 8  
 

Group  B 

Cilengitide: 2000 mg twice weekly  

Cetuximab *+ Chemotherapy**  

Group A  

Cilengitide: 2000 mg once weekly  

Cetuximab *+ Chemotherapy**  

Group C  

Cetuximab *+Chemotherapy**  

Study treatment design  

*Cetuximab 400 mg/m 2 d1,w1, then 
weekly 250 mg/m 2 

Group C  
Cetuximab 250mg/m²  
Once weekly  
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