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RECTAL	  CANCER	  

Oxalipla3n	  in	  preop	  RT-‐CT	  

Yes	  or	  Not?	  



 
Resectable  
(cT3-4 and/orN0-2)  

Rectal Cancer 
747 pts 

 

RT-CT 
(50 Gy + ic 5FU) 

379 pts 
TME  

recommended 
CT 

5FU based 

Aschele C et al, JCO 2011 

RT-CT 
(50 Gy + ic 5FU + week oxa) 

368 pts 
TME  

recommended 
CT 

5FU based 

STAR Trial 
Studio Adiuvante Terapia Retto 
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CT 
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STAR Trial 
Studio Adiuvante Terapia Retto 



RT - 5FU RT-5FU-oxa 

pCR 16 % 16 % 
p = 0.904 

Aschele C et al, JCO 2011 

STAR Trial 
Studio Adiuvante Terapia Retto 



 
Resectable  

(cT3-4 ,M0)  
Rectal Cancer 

598 pts 

 

RT-CT 
(45 Gy/25 fr + cape) 

299 pts 

 
TME  
 

Gérard JP et al, JCO 2010 

RT-CT 
(50 Gy/25 fr + cape + week oxa) 

299 pts 

 
TME  
 

ACCORD Trial 



 
Resectable  

(cT3-4 ,M0)  
Rectal Cancer 

598 pts 

 

Cape 45 
(45 Gy/25 fr + cape) 

299 pts 

 
TME  
 

Gérard JP et al, JCO 2010 

Capox 50 
(50 Gy/25 fr + cape + week oxa) 

299 pts 

 
TME  
 

ACCORD Trial 



CAPE 45 CAPOX 50 

pCR 13.9 % 19.2 % 
p = 0.09 

ACCORD trial 

Gérard JP et al, JCO 2010 



ACCORD trial 

Gérard JP et al, JCO 2010 

Acute	  toxicity	   Cape	  45	   Capox	  50	   p	  
all	   10.9	   25.4	   <	  0.001	  

diarrhea	   3.2	   12.6	   <	  0.001	  

haematologic	   3.7	   4.8	   ns	  

fa3gue	   0.8	   5.1	   0.004	  

derma33s	   0.4	   1.4	   ns	  

peripheal	  neuropaty	   0.4	   5.1	   0.002	  

H	  &	  F	  syndrom	   0.8	   0	   ns	  



ACCORD trial 

Gérard JP et al, JCO 2010 
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STAR trial: acute tox 

Aschele C et al, JCO 2011 

Acute	  toxicity	   RT-‐5	  FU	   RT	  –	  5FUoxa	   p	  
all	   8	   24	   <	  0.001	  

diarrhea	   4	   15	   <	  0.001	  

anemia	   0.5	   0	   ns	  

fa3gue	   0	   3	   <	  0.001	  

derma33s	   2	   5	   0.037	  

neurosensory	   0	   1	   0.026	  
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STAR trial: compliance 

Aschele C et al, JCO 2011 

Treatment	  	   RT-‐5	  FU	   RT	  –	  
5FUoxa	  

p	  

RT	  50	  Gy	   92	   84	   <	  0.001	  

RT	  45	  Gy	   97	   91	   <	  0.001	  
	  

5FU	  	  80%	  	  dose	   90	   80	   <	  0.001	  

Oxalipla3n	  6	  wks	   69	  
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NSABP	  R04	  TRIAL	  

Roh	  MS	  et	  al	  ASCO	  2010	  

1608	  pts	  

RT5-‐FU	  /cape	  

RT-‐oxa-‐5FU/cape	  



NSABP	  R04	  TRIAL	  

Roh	  MS	  et	  al	  ASCO	  2010	  



German Trial 
(CAO-ARO-AIO-04) 

Rectal Cancer 
1265pts  

RT-CT  
(5FU + oxa)613 pts 

TME 

CT  
FOLFOX-6 

RT-CT  
(5FU) 624 pts 

TME 

CT 
5FU 

Rodel C et al. ASCO 2010 
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German Trial 
(CAO-ARO-AIO-04) 

RT-‐5FU	   RT-‐5FU-‐
oxa	  

p	  

pCR	   12.8%	   16.5%	   0.045	  

Full	  RT	  dose	   95%	   94%	   n.s.	  

Full	  CT	  dose	   80%	   85%	   n.s.	  

Rodel C et al. ASCO 2010 
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5FU	  c.i.	  

1 	  8 	  	  	  	  15 	  	  	  	  	  	  	  22 	  	  	  	  	  	  	  	  29	  

German Trial 
(CAO-ARO-AIO-04) 

Oxalipla3n	  50	  mg/m2	  

Rodel C et al. ASCO 2010 



OXALIPLATIN	  ARMs	  
pCR	   Acute	  G3+	  

GI	  tox	  
RT	  

compliance	  
5FUCT	  

compliance	  

STAR	   16	   15	  
	  

84	   69	  

ACCORD	   19.2	  
	  

12.6	  
	  

87	   41	  

NASBP	  
R04	  

20.9	  
	  

15.4	   na	   na	  

CAO-‐ARO-‐
AIO	  04	  

16.5	  
	  

na	   94	  	   85	  	  
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RECTAL	  CANCER	  
Oxalipla3n	  in	  preop	  RT-‐CT	  

	  
increased	  pCR	  controversial	  
	   	  50	  Gy	  pCR	  >	  16%	  
	   	  oxa:	  acute	  tox	  	  	  	  dose	  RT	  	  	  	  dose	  CT	  
Awaited	  LC,	  MFS,	  DFS,	  OS	  
	  	  	  	  	  pCRM	  -‐,	  M+	  @	  surgery	  



Capecitabine 1300 mg/m2 

Oxaliplatin: 130mg/m2 

INTEnsification Radiotherapy with Accelerated fractionation or ChemoTherapy 

INTE.R.A.CT 

Capecitabine 1650 mg/m2 

T3	  

50	  Gy	  

55	  Gy	  

Gruppo AIRO GI 

250/616	  enrolled	  



RECTAL	  CANCER	  

SURVIVAL	  



Pre-op RT alone: pre TME  

Biologically effective dose > 30 Gy 

 
Cammà C et al. Jama 2000 

Colorectal CC Group, Lancet  2001 
Glimelius B  et al, Acta Oncol 2002 

 

SBU – systematic overview 
3 Meta-analysis  



Sweden trial: 1168 pts 
         
 Local rel. gain     27 % è 11%         16% 
 Survival   gain  58 % è48%          10% 

 Swedish Rectal Cancer Trial, N Engl J Med 1997 

Pre-operative RT pre TME:  
Local Control & SURVIVAL  



Total Mesorectum Excision  
                            

     
 
Local recurrence    15% 
 
 
 

Heald RJ, Lancet 1986 
Glimelius B, Eur J Onc 2005 

 
 

 28% 



 
Rectal Cancer 

 

Pre-op ERT vs TME:  
Dutch & MRC 

Selected  
post-op RT+/- CT TME 

 
TME 
 

 
5 x 5 Gy 

 

 
Kapitejn E et al, N Engl J Med 2001 

Sebag-Montefiore D et al, Lancet 2009 



 
Rectal Cancer 

 

Pre-op RT vs TME:  
Dutch & MRC 

Selected  
post-op RT+/- CT TME 

 
TME 
 

 
5 x 5 Gy 

 

 
Kapitejn E et al, N Engl J Med 2001 

Sebag-Montefiore D et al, Lancet 2009 



Years since surgery

86420
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,4
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,2

,1

0,0

Stage III p < 0.001 

21.5%  

Duch Trial MRC CR07 

Short ERT 

Stage III 
 
P = 0.002 

23% 

16% 

Local Recurrence 

 
Peeters KC et AL – Ann Surg – 2007 

Sebag-Montefiore D et Al – ASTRO - 2008 

Pre-op RT alone vs TME 

11.2% 



Long course RT 

Preop RT vs Preop Chemo-RT 

Local Recurrence 

FFCD 9203 

EORTC 22921  

< 0.05  

< 0.05 

17 - 8  
17 - 8  

RT LC-RTCh       p  
       %       

Bosset	  JF	  et	  al,	  N	  Engl	  J	  Med	  2006	  	  
Gerard	  JP	  et	  al,	  JCO	  2006	  

	  
	  	  	  



66% vs 65%  
p = 0.98 

TME	  alone	  
RT	  +	  TME	  

ns  
ns 

67 - 68  
65 - 65  

Survival 
 RT – RTCh 
          % 

FFCD 9203 

Polish Trial  

EORTC 22921  

ns  67 - 66  

Duch Trial 

Preoperative trials 

MRC CR07 

72% 

62% 

P=0.07 

Long ERT 

Short ERT 

Survival  



Cumulativ relativ survival of Rectal cancer in Sweden
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By the courtesy of L.Pahlman – ESTRO/ESSO/ESMO Course - 2009 

RT+Surgery 
Surgery 

No TME 
TME 

RT+TME 
RT+No TME 



 Folkesson J et al, JCO 2005 

Preoperative trials & survival 

38% 

30% 

Sweden trial: 908 R0/1168 pts 
Long-term updated outcomes 

FUP median 13 yrs	  

p	  =	  0.008	  



Cause of death 

p = 0.01 

RT + TME 
(691) 

TME 
(691) 

Rectal 
cancer 38% 48% 

Other 2% 52% 

Van Gijn w et Al , Lancet Oncol  2011 

12 years Update of Dutch Trial  

Dutch Trial: 1382 R0 (pCRM-) / 1681pts	  



12 years Update of Dutch Trial  
Cause of death, R0 patients 

Van Gijn w et Al , Lancet Oncol  2011 



•  EORTC trial   (Bosset et al, 2006) 

•  French trial   (Gerard et al. 2006) 

•  German trial   (Sauer et al. 2004) 

•  Polish trial   (Bujko et al. 2006) 

•  Italian CNR trial  (Cionini L. et al. in press) 

5 randomized European trials  

3253 patients 

Valentini V  et al. JCO 2011 

Survival in RT-Chem 



RTCHEM monovariate analysis 

p= 0.019 p= 0.001 p= 0.268 

p< 0.001 p= 0.019 p= 0.033 

Valentini V  et al. JCO 2011 



RECTAL	  CANCER	  

From	  prescrip3on	  by	  consensus	  



GOOD	  
Complete	  

	  

BAD	  
Par3al	  	  	  

UGLY	  
No	  	  	  	  

Tumor	  heterogeneity	  



How	  to	  handle	  heterogeneous	  
evidences	  





Valentini V  et al. JCO 2011 



Valentini V  et al. JCO 2011 





van Stiphout RG  et al. R & O 2011 



Modula3on	  strategies	  
	  

– CONSENSUS	  &	  GUIDELINES	  
• mulQdisciplinary	  approach	  
	  

– NOMOGRAMS	  
• opQon	  selecQon	  from	  an	  menu	  
	  

– RESOURSES	  SPARING	  
• Postopera3ve	  	  CHEMOTHERAPY	  

•  Follow-‐up:	  frequencies/exams	  
– RESEARCH	  

ValenQni	  V	  et	  al,	  in	  press	  



Conven3onal	  study	  design	  

	  

ARM	  	  A	  	  
conven3onal	  
treatment	  	  	  	  	  	  

R	  
ARM	  B	  	  

experimental	  
treatment	  	  	  	  	  	  



Adap3ve	  study	  design	  

	  
ARM	  	  A	  	  

RT	  +	  1	  drug	  R	  

ARM	  B	  	  
Start	  with	  arm	  A	  

Surgery	  descala3on	  

RT	  intesifica3on	  

2	  drugs	  

S	  
2	  drugs	  

CT	  intesifica3on	  

Low	  risk	  
Medium	  risk	  
High	  risk	  



RECTAL	  CANCER	  

From	  prescrip3on	  by	  consensus	  

to	  prescrip3on	  by	  numbers	  
	  





Gastric	  Cancer	  

From	  one	  for	  all…	  



Survival	  

50% 

41% 

Cunningham	  et	  al	  N	  Engl	  J	  Med	  2006	  Macdonald	  et	  al	  N	  Engl	  J	  Med	  2001	  

Post-‐op	  RTCT	  
S	  CT-‐RTCT-‐CT	  (5FU)	  

INT	  0911	  

Peri-‐op	  RTCT	  
CT	  (ECF)	  -‐	  S	  –CT	  (ECF)	  

MAGIC-‐trial	  



INT	  0116	  +	  MAGIC:	  CALGB	  80101	  

Fuchs	  C,	  ASCO	  2006	  



Fuchs	  C,	  ASCO	  2006	  

INT	  0116	  +	  MAGIC:	  CALGB	  80101	  



Gastric	  Cancer	  Guidelines	  



45 Gy (1.8 Gy/die)   R0 

R 
A 
N 
D 
O 
M 

ECX  X 3  

RADIATION 5FU/LV 5FU/LV X 2 

Daily capecitabine +Weekly cisplatin 

INT	  0116	  vs	  MAGIC	  :	  CRITICS	  Trial	  
ChemoRadiotherapy	  amer	  Induc3onchemoTherapy	  In	  Cancer	  of	  the	  Stomach	  

ECX 
 X 3 

Gastrectomy 
D1+ 

788 patients; 
May 2011:350 pts 



PERI-CT POST-CT 

PERI-CT 
+RT 

POST-CT 
+RT 

Ongoing	  trial:	  ITACAS-‐2	  	  
Intergroup Trial in  Adjuvant Chemotherapy for Adenocarcinoma of the Stomach 



                                                             ARM	  A:	  Peri-‐operative	  chemotherapy	  	  
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FOLLOW-‐UP	  

Follow-‐up	  ends	  at	  the	  occurrence	  
of	  the	  targeted	  number	  of	  events	  
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RANDOMIZATIONS	  
1.	   Peri-‐operative	   vs.	  
post-‐operative	  CHT	  

2.	  	  Post-‐operative	  RTX	  vs.	  
no	  CHT-‐RTX	  	  

 

 

 

 

STAGING	  

PERI-‐OPERATIVE	  
CHT	  

for	  3	  cycles	  

RE-‐STAGING	   SURGERY	  

TARGET	  
POPULATION	  	  	  

Patients	  with	  
histologically	  confirmed,	  
localized,	  operable	  
gastric	  adenocarcinoma	  

	  

CHT	  
To	  be	  chosen	  among:	  
- EOX:	  epirubicin	  50	  mg/m²	  iv	  bolus	  day	  1	  every	  3	  weeks;	  
oxaliplatin	  	  130	  mg/m²	  	  iv	  infusion	  in	  2-‐3h	  day	  1	  every	  3	  
weeks;	  capecitabine	  625	  mg/m²	  	  bid	  day	  1	  po	  	  continuously	  	  

- ECF:	  epirubicin	  50	  mg/m²	  	  iv	  bolus	  day	  1	  	  every	  3	  weeks;	  
	  cisplatin	  60	  mg/m²	  iv	  	  with	  standard	  hydration	  day	  1	  every	  3	  
weeks;	  	  fluorouracil	  200	  mg/m²	  	  daily	  by	  	  continuous	  infusion	  
via	  central	  line.	  	  
	  

CHT-‐RTX	  

RTX:	  45	  Gy	  delivered	  in	  daily	  fraction	  of	  1.8	  Gy	  	  
CHT:	  to	  be	  chosen	  between	  
-‐	   5-‐FU	   225	   mg/m²	   given	   as	   a	   continuous	   iv	  
infusion	  or	  	  
-‐	   capecitabine	   825	   mg/m²	   bid	   given	   as	   a	  
continuous	  oral	  administration	  	  

during	  the	  entire	  course	  of	  RTX	  	  

FOLLOW-‐UP	  

Follow-‐up	  ends	  at	  the	  occurrence	  of	  the	  targeted	  number	  of	  events	  

Week	  -‐3	  	  	  	  	  	  	  	  	  	  	  	  0	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

PERI-‐OPERATIVE	  
CHT	  

for	  3	  cycles	  

ARM	  C:	  Peri-‐operative	  chemotherapy	  plus	  post-‐operative	  chemo-‐radiotherapy	  treatment	  
	  

PERI-‐OPERATIVE	  
CHT	  

for	  3	  cycles	  

RE-‐STAGING	   POST-‐OPERATIVE	  
CHT-‐RTX	  
For	   5	   days	   per	   week	  
for	  6	  weeks	  

 

 

 

SURGERY	   PERI-‐OPERATIVE	  
CHT	  

for	  3	  cycles	  

ARM	  B: Post-‐operative	  chemotherapy	  	  

ARM	  D:	  Post-‐operative	  chemotherapy	  plus	  post-‐operative	  chemo-‐radiotherapy	  treatment	  

	  
SURGERY	   POST-‐OPERATIVE	  

CHT	  

for	  3	  cycles	  

POST-‐OPERATIVE	  
CHT-‐RTX	  
For	   5	   days	   per	   week	  
for	  6	  weeks	  	  

 

POST-‐OPERATIVE	  
CHT	  

for	  up	  to	  3	  cycles	  

SURGERY	   POST-‐OPERATIVE 
CHT 

for	  6	  cycles	  

FOLLOW-‐UP	  

Follow-‐up	  ends	  at	  the	  occurrence	  of	  the	  targeted	  number	  of	  events	  

ITACAS-‐2	  trial	  
Magic	  

post-‐CT	  

CRITIX	  	  
exp	  arm	  

INT	  0116	  



Magic	  

D2	  =	  10%	   D2	  =	  41%	  

“L-‐SHAPE”	  

INT-‐0116	  

Cunningham	  et	  al	  N	  Engl	  J	  Med	  2006	  Macdonald	  et	  al	  N	  Engl	  J	  Med	  2001	  

By	  courtesy	  of	  V.	  Valen1ni	  



Cascinu	  S	  et	  al,	  BJC	  2004	  
Ajani	  JA	  et	  al,	  JCO	  2005	  	  

Primary	  Chemo+RT	  
Neoadjuvant	  	  

RT+Chemo	  	  	  	  	  	  	  	  	  	  	  	   	   	  Chemo	  	  	  



Ajani	  JA	  et	  al	  ,	  JCO	  	  2005	  
Cunningham	  et	  al,	  NEJM	  	  2006	  	  	  

The	  risk	  of	  tumour	  progressions	  

Neoadjuv.	  Chemo	  +/-‐RT	  

MDACC	  

9/41	  (22%)	  

Magic	  trial	  

37/209	  (18%)	  	  
PD	  @surgery	  
not	  resected	   	  

	  	  



Adap3ve	  therapy:	  NEOX-‐RT	  	  
uT3-‐4,N0	  or	  any	  uT,N+M0	  	  (LPS)	  	  	  	  	  	  	  	  	  	  	  poten3ally	  resectable	  

     
Induction 

chemotherapy 
 EOX x 3 cycles (q 3weeks) 

for 9 weeks 
  

 
Patients with early metabolic 
disease progression (CT-
PET) will undergo to 
immediate surgery 

 

 
 

 Responding pts 
CT-PET evaluation after 2 
cycles EOX 
Objective Response 
(Endoscopy/EUS) 
 after 9 weeks 

 
Chemoradiotherapy 

 RT 45 Gy  
+ Oxaliplatin-Xeloda 

for 5 weeks 

  

   
 
 

 Restaging  
CT-PET 
CT abdomen and chest 
Objective Response 
(Endoscopy/EUS) 
 after 4 weeks from CT-RT 

       Surgery 
           Week 22 

 SURGERY +/- IORT 
4-6 weeks after chemoradiotherapy 

 

  
Path Response Rate 
R0 Resection Rate 
Treat Compliance 

 



Gastric	  Cancer	  

From	  one	  for	  all…	  

to	  one	  for	  group	  
	  



Pancrea3c	  Cancer	  





Unresectable	  pancrea3c	  cancer	  

3	  cycles	  Oxa-‐Gem	  -‐
Cet	  

RT	  50.4	  Gy	  +	  cape+	  cet	   cetuximab	  

Crane	  	  CH	  	  et	  al,	  JCO	  2001	  



Smad4(Dpc4)	  

Crane	  	  CH	  	  et	  al,	  JCO	  2001	  

tumor	  suppressor	  gene	  	  

inac3vated	  in	  53%	  

prognosis	  

pa6ern	  of	  
disease	  spread	  



Unresectable	  pancrea3c	  cancer	  

Median	  19.4	  months	   Median	  18.4	  months	  

Local	  control	  and	  improve	  d	  survival	  
Cetuximab	  as	  radiosensi3zer	  ?!	  

Crane	  	  CH	  	  et	  al,	  JCO	  2001	  



Crane	  	  CH	  	  et	  al,	  JCO	  2001	  

Unresectable	  pancrea3c	  cancer	  



Smad4(Dpc4)	  and	  progression	  

Crane	  	  CH	  	  et	  al,	  JCO	  2001	  

11/15	  pts	  

73.3%	  LOCAL	  

Ac3ve	  Smad4	  (Dpc4)	  

Inac3ve	  Smad4	  (Dpc4)	  
10/14	  pts	  

71.4%	  DISTANT	  

p	  =	  0.016	  

41	  pts	  



Pancrea3c	  Cancer	  

RADIATION	  	  

ONCOLOGIST	  
	  Zietman	  A.,	  Radiat	  Oncol	  2007	  



Pancrea3c	  Cancer	  

RADIATION	  	  

ONCOLOGIST	  
	  Zietman	  A.,	  Radiat	  Oncol	  2007	  



•  Rectal	  cancer:	  	  
– Dose	  and	  response	  
–  Survival	  	  
–  Prescrip3on	  by	  number	  

•  Gastric	  	  cancer:	  
– …to	  one	  for	  one	  

•  Pancrea3c	  cancer:	  
–  Room	  for	  advancement	  

	  




