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WhoWho curescures rectalrectal cancercancer ??

Surgeons: optimal = radical surgery (TME) 
is most important

Radion Oncologists: (high dose) radiation +/-
chemotherapy is most
important

Medical Oncologists: systemic chemotherapy only
effectively eradicates
micrometastes
- locoregional plus
- systemic spread



PossiblePossible rolerole of of chemotherapychemotherapy in in rectalrectal cancercancer

In addition to perioperative radiotherapy:

• enhance efficacy of radiation

• ⇒ improve local control
• enable resection and sphincter preservation

Adjuvant systemic therapy - after perioperative (chemo)radiation

• eradicate micrometastasis

• ⇒ reduce rate of distant relapse

Before perioperative chemoradiation
• reduce local tumor size and eradicate micrometastases



DoesDoes chemotherapychemotherapy influenceinfluence thethe outcomeoutcome ? ? 
PostPost --OPOP eraera

Res + CTx (RFS:) +trend
ResJapan  (2006)            N= 276

RT ���� Res + CTx trend+
RT ���� Res

EORTC (2005)           N=1011

Res (+/- RT) + CTx +
Res (+/- RT)

QUASAR (2004)        N= 948

Res + RT + CTx trend+
Res + RT

Tveit, 1997,                N= 144

Res + RT + CTx ++Res + RT
NCCTG/Mayo, 1985  N= 204

Res + CTx +=Res + RTx
NSABP R01, 1988     N= 574

Res (+/- RT) + CTx
=+Res + RTGITSG (1985)             N= 227 

Res

OSLocal failure



EORTC 22921 (control: 45 Gy) 

FFCD 9203      (control: 45 Gy)

Polish Trial     (control: 5x5 Gy)

BossetBossetBossetBosset et al. NEJM 2006et al. NEJM 2006et al. NEJM 2006et al. NEJM 2006
Gerard et al. ASCO 2005Gerard et al. ASCO 2005Gerard et al. ASCO 2005Gerard et al. ASCO 2005

BujkoBujkoBujkoBujko et al.:  Br J et al.:  Br J et al.:  Br J et al.:  Br J SurgSurgSurgSurg 2006200620062006

5FU   for preoperative 5FU   for preoperative chemoradiationchemoradiation



PathologicPathologic CompleteComplete Response Rates:  Response Rates:  ImprovedImproved

((butbut still still unclearunclear, , whatwhat thatthat meansmeans to to ptspts..´́ prognosisprognosis……))

1 (5x5)16Polish trial (%)

8AIO/CAO/ARO* (%)

511EORTC (%)

3.712FFCD (%)

Preop

radiation

Preop
Chemo

radiation

Bosset et al. NEJM 2006;  Gerard et al. ECCO 2005
Sauer et al., NEJM 2004;  Bujko et al. Br J Surg 2006



LocalLocal RelapseRelapse Rates: Rates: SignificantlySignificantly ReducedReduced

.006136AIO/CAO/ARO* (%)

n.s.9 (5x5)14Polish Trial

.002

.003

pPostop
Chemo

radiation

179EORTC (%)

16.58FFCD (%)

Preop

radiation

Preop
Chemo

radiation

Bosset et al. NEJM 2006;  Gerard et al. ECCO 2005
Sauer et al., NEJM 2004;   Bujko et al., Br J Surg 2006



SphincterSphincter PreservationPreservation Rate:                             Rate:                             
Not Not clearlyclearly ImprovedImproved

.0041939AIO/CAO/ARO* (%) 

61

5x5 

n.s.

.04

n.s

p

58Polish trial (%)

Postop
Chemo

radiation

5255EORTC (%)

5253FFCD (%)

Preop

radiation

Preop
Chemo

RT

* APR deemed necessary on surgeons´ decision before randomisation



LocalLocal vs. vs. distantdistant relapserelapse and and survivalsurvival

AIO/ARO/CAOAIO/ARO/CAO --94 94 trialtrial



66%     67%**n.a.14%       9%Pre vs. 5x5Poland (Bujko)
Br J Cancer 2006

5x5 vs. none

Pre vs. post

RT vs. RChT

RT vs. RChT

74%      76%*36%      38%13%       6%AIO/CAO/ARO 
NEJM 2004

63%       64%n.a.11%       6%Marijnen
ASCO GI 2005

65%      65%

66%      67%

5y OS
vs.

32%      35%17%       9%EORTC             
ASCO 2005

36%      38%16%       8%FFCD                   
ASCO 2005

distant mets. 
vs.        

local failure
vs.

PreOPPreOP Trials: Patterns of Trials: Patterns of FailureFailure

*Tumour related deaths only ** f/u @ 4 yrs.    



Post OP Post OP systemicsystemic chemotherapychemotherapy

year N pts pre OP post OP

EORTC 22921      2005    1011 RT vs. RChT +/- 5-FU/FA bolus

FFCD 9203 2005 733 RT vs. RChT no chemo

AIO/CAO/ARO     2004 815 pre vs. post 5-FU bolus ( all pts.)

Polish Trial          2005  311 RChT vs. 5x5 optional FU/FA

Quasar trial         2005      948     +/- RT                 +/- FU

Bosset et al. JCO 2005 & Colette et al. ECCO 2005;  Gerard et al. ECCO 2005
Sauer et al., NEJM 2004;  Bujko et al., ECCO 2005



Pre-op RT Pre-op RT 
+ 5FU/LV x2

Pre-op RT Pre-op RT 
+ 5FU/LV x2

Surgery Surgery Surgery Surgery

Post-op 
5FU/LV x4 

mos.

Post-op 
5FU/LV x4 

mos.

Rectal cancer T3/T4 NX M0 (UICC 1987) by DRE or EUSRectal cancer T3/T4 NX M0 (UICC 1987) by DRE or EUS
judgedjudged resectable,  WHO PS 0resectable,  WHO PS 0--1,  age 1,  age ≤≤ 80 y80 y

EORTC Trial DesignEORTC Trial Design

RANDOMIZE (n= 1011, 1993-2003)



EORTC EORTC trialtrial : DFS and OS : DFS and OS byby
adjuvantadjuvant chemotherapychemotherapy

Disease free survival @ 5 yrs. Overall survival @ 5 yrs.

Bosset et al., ASCO 2005



EORTC EORTC trialtrial : : StageStage dependentdependent DFS               DFS               
byby adjuvantadjuvant chemotherapychemotherapy

PFS @ 5 yrs. Overall survival @ 5 yrs.

Collette et al., ECCO 2005



EORTC EORTC trialtrial : : StageStage dependentdependent DFS               DFS               
byby adjuvantadjuvant chemotherapychemotherapy

DFS @ 5 yrs.

Overall survival @ 5 yrs.

Collette et al., ECCO 2005



QUASAR trial; n=948 rectal cancer pts. 



Adjuvant UFT/FA after TME (no XRT!) Adjuvant UFT/FA after TME (no XRT!) 
Japanese Japanese NSASNSAS--01 Trial01 Trial

n.s.6%10%Local
failure

0.00178%60%RFS @ 
3 yrs.

TME 
UFT/ LV

TME

276 Pts., all Stage III;  >80% pT3/4;  60% upper 1/3

Akasu et al., J Clin Oncol 2006



CapecitabineCapecitabine chemoradiation: chemoradiation: 
encouraging rates of tumor encouraging rates of tumor downstagingdownstaging

1Dunst J et al. J Clin Oncol 2004
2Kim JC et al. Int J Radiat Oncol Biol Phys 2005

3Lin E et al. J Clin Oncol 2005 
4Sefr R et al. Eur J Cancer Suppl 2005

 Patients (%) 

Dunst 1 

(n=58) 
Kim 2 

(n=95) 
Lin 3 

(n=52) 
Sefr4 

(n=74) 

Downstaging  74 71 62 73 

Overall RR 61 81 90 NR 

pCR 4 13 17 18 
 

 

NR = not recorded 



PreOPPreOP XRT: Oral XRT: Oral fluoropyrimidinesfluoropyrimidines in in 
randomized trialsrandomized trials

Cape vs. FU infusional
(pre- and postOP)

ca. 180
German Group
open

UFT/FA vs. FU/FA
no difference in pCR,         
local failure, toxicity

149
Spanish Group
ECCO 2005

Cape vs. FU infusional
(+/- Oxaliplatin 2x2 factorial)

1600
NSABP R 04
open

n



65FOLFOX-Iri

up to 79*5FU / (Cape) with Oxaliplatin or
Irinotecan and Cetuximab

3

2

1

0

# active 
drugs

Best supportive care

up to 56*5FU / Cape with Oxaliplatin or 
Irinotecan and Bevacizumab

15-235FU inf. and bolus

25Capecitabine

45-50 FOLFIRI or FOLFOX

Response rates     
(%)

Regimen

MetastasticMetastastic CRC CRC 

* Phase II data



23FOLFOX-Iri

up to 30*5FU / (Cape) with Oxaliplatin or
Irinotecan and Cetuximab

3

2

1

0

# active 
drugs

6.5  Best supportive care

up to 27*5FU / Cape with Oxaliplatin or 
Irinotecan and Bevacizumab

12.95FU inf. and bolus

12.8Capecitabine

20-21 FOLFIRI or FOLFOX

median survival 
(months)

Regimen

* Phase II data

MetastasticMetastastic CRC CRC 



Oxaliplatin Oxaliplatin combinationscombinations in in StageStage II/III CCII/III CC

André T et al., NEJM, 2004
Wolmark N et al., ASCO 2005

MOSAIC NSABP C07



Int´l Trial NO 16966C, DUKES C

R
FU/FS Bolus

XELOX: Oxaliplatin
+ Capecitabin

1°: DFS  3 yrs.

1850 pts., accrural finished in 09/04

Schmoll et al., ASCO 2006



Grade 3/4 Grade 3/4 AEsAEs : XELOX vs bolus 5: XELOX vs bolus 5 --FU/LV  FU/LV  
(total, Mayo and RP regimens)(total, Mayo and RP regimens)

% of patients with 
grade 3/4 AE* 

XELOX 
(n=938) 

5-FU/LV 
(n=926) 

RP 
(n=269) 

Mayo 
(n=657) 

Diarrhoea 

Stomatitis 

Nausea 

Vomiting 

Neurosensory** 

Hand-foot syndrome 

Neutropenia 

Febrile neutropenia 

19 

<1 

5 

6 

11 

5 

9 

<1 

20 

9 

4 

3 

<1 

<1 

16 

4 

29 

0 

9 

6 

0 

<1 

4 

1 

16 

12 

3 

2 

<1 

<1 

20 

5 

Schmoll et al., WCGIC June 2006



MetastaticMetastatic CRCCRC

-FOLFOX vs XELOX +/- Bevacizumab

-Identical results ESMO Istanbul 2006



„XELOX-type“ combinations: 

completed phase II trials

Chronicle

RT + 5FU Surgery +/- 6# CapeOx

AIO/ARO/CAO-04

CapeOx RT Surgery 4# CapeOx

CORE

CapeOx RT Surgery 6# CapeOx

Sebag-Montefiore, ASCO 2005; Rutten ASCO 2006; Rödel ASCO GI 2006;



OxaliplatinOxaliplatin --basedbased combinationscombinations
forfor prepre -- and and postpost --OPOP chemotherapychemotherapy

AIO/ARO/CAO trial (n=110) 
CORE trial (n=  93)

– Post-operative combination with capecitabine and 
oxaliplatin is feasible

– No increased perioperative complications when started
after 4 weeks postoperatively or later

– However, only 46% (German trial) and 52% (UK trial) 
received all planned cycles

Rödel et al., J Clin Oncol 2006 (accepted);  Sebag-Montefiore et al.,  ASCO 2005 



„Targeted“ Drugs in 
Preoperative Chemoradiation

Arnold, Rödel et al XRT  CapeOx + Cetuximab (ASCO 06)

Hofheinz et al XRT  CapeIri + Cetuximab (ASCO GI 06)

Machiels et al XRT   Cape + Cetuximab (ASCO 2006)

Willett et al. XRT   5FU +  Bevacizumab

XRT  Cape         + Bevacizumab
EORTC vs.

XRT  Cape - Ox + Bevacizumab



Multicenter Phase I/II: Multicenter Phase I/II: XELOXXELOX--CetuximabCetuximab

Arnold, Rödel et al.,  ASCO 2006 



Total N = 60   
Phase I: N = 13

3 Dose levels
No DLT under „normal“ XELOX dose

Phase II: N = 36 evaluable:
no grade 4 - toxicity
diarrhoea grade 3:  14% (as in XELOX RT without Cetuximab)

Efficacy: 
so far: T mic in 58% of pts. 

Multicenter Phase I/II: Multicenter Phase I/II: XELOXXELOX--CetuximabCetuximab



XRT  45 Gy (- 50.4 Gy)   
plus Capecitabine

XRT 45 (- 50.4 Gy)
plus Capecitabine/
Oxaliplatin

T

M

E

Capecitabine 
6 cycles

Capecitabine/ 
Oxaliplatin

6 cycles

Europe/ Canada/ Australia( N=1100)

EORTC/PETACC-6 trial: T3,4 or N+

Endpoint: Disease free survival after 3 years (6%)



NSABP R-04 
(October 2005)

Randomization

Group 1 Group 2 Group 3 Group 4

CVI 5FU CVI 5FU
+ Oxali

Cape Cape +
Oxali

All patients receive pelvic radiation therapy



E5204 
(Postoperative Systemic Therapy)

Randomize

mFOLFOX6

mFOLFOX6 +
Bevacizumab

6 months

All patients receive preop chemoradiation

Stage II or III
Rectal cancer



NeoadjuvantNeoadjuvant chemotherapychemotherapy as as firstfirst modalitymodality

UK trial

XELOXOPRT: FUXELOX

OPRT: CapOxCapOx

CapOxOPRT: CapOx

US ACSOG

OPRT: FU - CetuxFOLFOX - Cetux

Chau, Cunningham et al. (poor risk, JCO 2006) 

OPRT: UFT/FAFOLFOX

Spanish trial



Neadjuvant XELOX followed by Chemoradiation
in MRI-defined Poor-Risk Rectal Cancer

S

Oxaliplatin

xeloda

Poor Risk: ≥ 5mm into perirectal fat
or ≤ 1mm to mesorectal fascia
T3 at or below levators
T1-4N2

CR+PR:
88%

CR+PR:
97%

pCR:
24%

Chau I. et al. J Clin Oncol 2006 

n=77



CetuximabCetuximab plus plus BevacizumabBevacizumab : BOND: BOND --2 trial2 trial

RR
AA
NN
DD
OO
MM

Bevacizumab
+

Cetuximab

Bevacizumab
+

Cetuximab
+

Irinotecan

mCRC
Refractory with Irinotecan

N=81
Median > 3rd line

Saltz et al., ASCO 2005



BOND 2 Trial:BOND 2 Trial:
AntiAnti --VEGFVEGF-- and Antiand Anti --EGFR StrategyEGFR Strategy

BOND-2 trial
Saltz ASCO 2005

BOND trial
Cunningham NEJM 2004

TTP (mos.)

Resp Rate (%)

7.95.641.5

37202311

Cetux
Beva
Irino

Cetuxi
Beva

Cetuxi
Irino

Cetuxi

Median > 3. line, all refractory with irinotecan



Adjuvant treatment of colon cancer:                  Adjuvant treatment of colon cancer:                  
How to improve the current standard?How to improve the current standard?

Trials 
2005 ff.

FOLFOX

MOSAIC trial
NEJM 2004 

infusional FU 

FOLFOX

X – Act trial
NEJM 2005

bolus FU

XELOX

Capecitabin

3y DFS,   DUKES C

60

70

+ /- Avastin
+ /- Cetuximab



XRT

XRT

5FU

5FU(Cape)/ Ox (Iri)
(+/- targeted)

XRT
5FU (Cape)/ Ox (Iri) + biol.

5FU(Cape)/ Ox + biol.

5FU/ Ox (+/- beva)

5FU

5FU(Cape)

late 90´s XRT
5x5 / 50

5FU

2004/05

2005

>2006 OP

OP

OP

OP

Evolution of rectal cancer approaches

1990´s OP
XRT





Trials with Oxaliplatin-based Regimens

EGFR TKI

Heinemann, ASCO‘066825rand. IIXELOX-cetuxi

Fisher, ASCO 20047228IIFOLFOX4-gefitinib

Zampino, ESMO 20047437IIFOLFOX6-gefitinib

8.2

12.3

10.7

10.3

9.9

PFS (mos)

Cetuximab

trialOS (mos)RR (%)N ptsphase

Bevacizumab

Dittrich, WCGIC‘0630.657*49IIFUFOX-cetuxi

Dokhil, ASCO‘065360IIFOLFOX6-cetuxi

Colucci, ASCO‘0668*22IIFOLFOX4-cetuxi

Venook, ASCO‘066058rand. IIFOLFOX4-cetuxi

Diaz Rubio, ASCO‘05>3079*43IIFOLFOX4-cetuxi

Bendell, ASCO 20064750IIXELOX-beva

TREE2, ASCO 2006264969rand. IIXELOX-beva

TREE2, ASCO 2006275370rand. IIFOLFOX-beva



Hecht, ASCO GI ‘0610.93324IIFOLFIRI-panitumumab

Folprecht, Ann Oncol ’05339.96721IIAIO Iri-cetuximab

Bevacizumab

OS 
(mos)

PFS 
(mos)

%N ptsphase

Heinemann, ASCO ’064027rand. IIXELIRI-cetuximab

Vermorken, ASCO ’064459rand. IIFOLFIRI-cetuximab

Rougier, ASCO’05304522IIFOLFIRI-cetuximab

Rosen, ASCO 20024829IIIFL-cetuximab

EGFR

Kopetz, ASCO‘0612.57423IIFOLFIRI - beva

BICC-C; ASCO ´069.958IIFOLFIRI – beva

Sobrero, ASCO’0644209IIFOLFIRI – beva

BICC-C, ASCO ´0618.78.359IIIFL – beva

Hurwitz, NEJM’0420.310.645402IIIIFL – beva

Trials with Irinotecan-based RegimensTrials with Irinotecan-based Regimens



OxaliplatinOxaliplatin --basedbased therapiestherapies : : EGFREGFR--InhibitorsInhibitors

EGFR TKI

Heinemann, 
ASCO‘06

6825rand. 
II

XELOX-cetuxi

Fisher, ASCO 
2004

7228IIFOLFOX4-
gefitinib

Zampino, ESMO 
2004

7437IIFOLFOX6-
gefitinib

8.2

Not  
significan

t

12.3

PFS(mos) 

Cetuximab

trialOS (mos)RR (%)N ptsphase

Dittrich, 
WCGIC‘06

30.657*49IIFUFOX-cetuxi

Dokhil, ASCO‘065360IIFOLFOX6-cetuxi

Colucci, ASCO‘0668*22IIFOLFOX4-cetuxi

Venook, ASCO‘066058rand. 
II

FOLFOX4-cetuxi

Diaz Rubio, 
ASCO‘05

>3079*43IIFOLFOX4-cetuxi



Folprecht, 
AnnOncol ’05

339.96721IIAIO Iri-cetuximab

OS
mos

PFS 
mos

%N ptsphase

Hecht, ASCO GI 
‘06

10.93324IIFOLFIRI-
panitumumab

Heinemann, ASCO 
’06

4027rand. 
II

XELIRI-cetuximab

Vermoorken, 
ASCO ’06

4459rand. 
II

FOLFIRI-cetuximab

Rougier, ASCO’05304522IIFOLFIRI-cetuximab

Rosenberg, ASCO 
2002

4829IIIFL-cetuximab

EGFR

Irinotecan-based therapies: EGFR-InhibitorsIrinotecanIrinotecan --basedbased therapiestherapies : : EGFREGFR--InhibitorsInhibitors



5FU/ 
Capecitabine

Schedule as „primary intensive chemotherapy“

FOLFIRI +
Bevacizumab

FOLFOX +
Bevacizumab

FOLFIRI/ 
FOLFOX

Less intensive therapy



55--FU/FU/IrinotecanIrinotecan CombinationsCombinations
in in RectalRectal CancerCancer

Klautke 200522%28%375-FU

Klautke 2004*18%10%28Cape

Hofheinz 200521%0 - 43%19Cape

Alonso 2004*20%n.a.395-FU

Levine 2004*21%3%315-FU

Navarro 2003*20%12%345-FU

Mitchell 2003*21%27%285-FU

Mehta 200337%28%325-FU

pCRDiarrhoe 3/ 4°n

Arnold, Schmoll  et al.,  Ann Oncol 2005



Glynne Jones 2005*18%10%84Cape

Duck 2004*6%22%31Cape

Tucci 2004*18%21%14Cape

Rödel 200319%8%26Cape

Aschele 200528%16%255-FU

Alonso 2004*23%7%595-FU

Carraro 200322%27%225-FU

Gerard 200315%7%405-FU

pCRDiarrhoe 3/ 4°n

Arnold, Schmoll et al., Ann Oncol 2005

55--FU/FU/OxaliplatinOxaliplatin CombinationsCombinations
in in RectalRectal CancerCancer



WhichWhich scheduleschedule shouldshould bebe usedused in in stagestage
II/III II/III rectalrectal cancercancer afterafter preoppreop RTX?RTX?

Feasible, largest phase II databaseCapeOx

If 5FU -> should be substituted by Capecitabine as 
in X-ACT trial for colon cancer

Capecitabine

as in colon cancer stage (II)/IIIFOLFOX

Numerous post-OP trials
Subgroup in EORTC trial benefits

5FU (FA)

Findings from EORTC trial (all pts.)none

rationaleregimen


