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Approaches  
must be 

strictly selective  
for healthy tissues  

and  
must be safe	
  	
  



Amifos(ne	
  

Koukourakis MI. Anticancer Drugs 2002; 13: 181-209 

FDA approval: to reduce the cumulative renal toxicity associated w/ 
administration of CCDP in ovarian cancer and to reduce xerostomia in 

postoperative RT for H&N cancer 



	
  	
  

Journal of Clinical Oncology, Vol 18, No 19 , 2000: pp 3339-3345 



Palifermin  
(Recombinant Human Keratinocyte Growth Factor)  

 
is an N-terminal, truncated version of endogenous keratinocyte growth factor with 
biologic activity similar to that of the native protein, but with increased stability. 
FDA approval: prophylaxis of mucositis in patients receiving etoposide, 
cyclophosphamide and total body irradiation of 12 Gy prior to hematopoietic stem cell 
transplantation for hematological malignancies.  
  

N Engl J Med 2004;351:2590-8 



	
  	
  

Spielberger et al. N Engl J Med 2004;351:2590-8 

Materials and Methods: 212 patients with hematologic cancers (fractionated 
total-body irradiation plus high-dose chemotherapy) and autologous hematopoietic 
stem-cell transplantation 
106 patients received palifermin (60 µg per kilogram of body weight per day) and 106 
received a placebo intravenously for three consecutive days immediately before the 
initiation of conditioning therapy.  
 
Results: Palifermin administration resulted in:  
1.  Lower incidence of oral mucositis : 63% vs. 98% (P<0.001).  
2.  Reduction in the incidence of grade 4 oral mucositis : 20 % vs. 62 %(P<0.001) 
3.  Reduction in the use of opioid analgesics: 212 mg of morphine equivalents vs. 535 

mg of morphine equivalents (P<0.001) 
4.  Lower incidence of use of total parenteral nutrition : 31 % vs. 55 % (P<0.001). 



	
  	
  

Materials and Methods: 
186 patients with stages II to IVB carcinoma of the oral cavity, oropharynx, hypopharynx, or larynx. Patients 
received 60/66 Gy after complete (R0) or incomplete resection (R1), respectively, at 2 Gy/fraction and five 
fractions per week. Cisplatin 100 mg/m2 was administered on days 1 and 22 (and on day 43 with R1). 
Patients were randomly assigned to receive weekly palifermin 120 µg/kg or placebo from 3 days 
before and continuing throughout radiochemotherapy 
 
Results: Severe OM was seen in 51% patients administered palifermin and 67% administered placebo (P  .
027). Palifermin decreased the duration (median, 4.5 v 22.0 days) and prolonged the time to develop 
(median, 45 v 32 days) severe mucositis.  
After median follow-up of 32.8 months, 23 deaths (25%) had occurred in both treatment arms, and disease 
had recurred in 25 (27%) and 22 (24%) of palifermin- and placebo-treated patients, respectively. 
The most common study drug– related adverse events were rash, flushing, and dysgeusia.  
 

Henke et al. J Clin Oncol. 2011 Jul 10;29(20):2815-20.  



	
  
RGTA: ReGeneraTing Agent 

Heparan Sulphate mimetic biopolymers 
 	
  	
  

Mimic protecting properties  

of heparan sulfates 

toward HBGF  
(Heparan Binding Growth Factors)  

 
Modify inflammation kinetics 

      
 
 

Inhibit activities of plasmin, cathepsin 
G, neutrophil elastase  

 (Escartin, EMBO J 2003) 

Protect and enhance bioavailability of 
FGF-2 and TGF-β1 

      

   Stimulation of tissue rapair 
   correction of collagen abnormalities 
 

 (Tardieu, J Cell Physiol 1992) 
 (Desgranges, FASEB J 1999) 

 



•  Benefits in tissue repair in several preclinical models 
–  Bone (Blanquaert, 1995) 

–  Skin (Meddahi, 1996) 

–  Muscle (Desgranges, 1999) 

–  Digestive tissues (Escartin, 2003) 

–   5 FU induced mucositis (Morvan, 2004) 

	
  
RGTA: ReGeneraTing Agent 

Heparan Sulphate mimetic biopolymers	
  
	
  



RGTA: ReGeneRating Agents 



	
  
• 	
  RGTA (OTR 4131) 1mg/kg  3h or 24h after IR 
	
  
• 	
  Amifostine 200mg/kg 10 min before IR 

Radia(on-­‐induced	
  mucosi(s	
  



RGTA-OTR4131 prevents acute  
radiation-induced mucositis 

      Oedema score 

0,5 50-50 doubtful if any swelling 

1 Slight but definite swelling 

2 Severe swelling 

      Erythema scores 

0,5 50-50 doubtful if abnormally 
pink 

1 Slight but definite reddening 

2 Severe reddening 

3 Focal desquamation 

4 Exudate or crusting involving 
about ½ lip area 

5 Exudate or crusting involving 
more than ½ lip area 

Parkins score 

(Parkins, Radiother Oncol 1983) 



9 days after irradiation 



Effect of RGTA-OTR4131 on HEP-2 tumor 

RGTA 10µg/ml 
HEP-2 cells 
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ü RGTA-OTR4131 exibits marked protective 
activity against radiation induced 
mucositis in mice 

ü Combination RGTA-OTR4131+ 
amifostine completely abrogated 
radiation induced mucositis 

ü No suggestions of tumor protection 

Effect of RGTA in radiation 
induced mucositis in mice 



PPARγ  

peroxisome proliferator-activated receptor γ  

ligands 

	
  
Il recettore gamma per gli attivatori dei perossisomi (PPAR-γ) è un 
membro della superfamiglia dei recettori nucleari steroidei  in grado di 
regolare la trascrizione di numerosi geni mediante la formazione di 
eterodimeri con il recettore per l’acido 9-cis retinoico (RXR).  
     



Adipogenesis 

Lipid synthesis 

Carbohydrate metabolism 

Natural ligands of PPARγ: 
- prostaglandins 
- leukotrienes 

Synthetic ligands of PPARγ: 
- Thiazolidinediones 
(rosiglitazone, pioglitazone) 
- 5 aminosalicylic acid (5ASA) 

Infiammazione 

Crescita/apoptosi e 
differenziamento 

Fibrogenesi 



Materials and Methods: Young adult male F344 rats received one of the following:  
1.    fractionated whole brain irradiation (WBI) 
2.    sham-irradiation and normal diet;  
3.  WBI plus Pio (120 ppm) before, during, and for 4 or 54 weeks postirradiation 
4.   sham-irradiation plus Pio  
5.   WBI plus Pio starting 24h after completion of WBI. 
RESULTS:  
Administration of Pio before, during, and for 4 or 54 weeks after WBI prevented the 
radiation-induced cognitive impairment.  
	
  



ü Mangoni M, et al. EJC, 2011; S1: 217-8 
ü Mangoni M et al, ESTRO 31 
ü Sottili M et al, AIRB 

pulmonary fibrosis  acute radiation-induced mucositis  

Rosiglitazone(RGZ)  

Hep-2 tumour xenograft  
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Research	
  in	
  the	
  last	
  10	
  years	
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