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Who cures rectal cancer ?

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



Possible role of chemotherapy In rectal cancer

In addition to perioperative radiotherapy:

» enhance efficacy of radiation
 Iimprove local control
« enable resection and sphincter preservation

Adjuvant systemic therapy - after perioperative (chemo)radiation

e eradicate micrometastasis
 reduce rate of distant relapse

Before perioperative chemoradiation
e reduce local tumor size and eradicate micrometastases



Does chemotherapy Influence the outcome ?

Post-OP era

Local failure oS

GITSG (1985) N= 227

Res

Res + RT —
Res (+/- RT) + CTx

NSABP RO1, 1988 N=574

Res + RTx
Res + CTx +

NCCTG/Mayo, 1985 N= 204

Res + RT
Res + RT + CTx

Tveit, 1997, N= 144

Res + RT

Res + RT + CTx + trend

QUASAR (2004)  N= 948

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

EORTC (2005) N=1011

RT Res

RT Res+ CTx + trend

Japan (2006) N= 276

Res

Res + CTx trend

(RFS:) T+




5FU for preoperative chemoradiation

EORTC 22921 (control: 45 Gy)
FFCD 9203 (control: 45 Gy)

Polish Trial (control: 5x5 Gy)

Bosset et al. NEJM 2006
Gerard et al. ASCO 2005
Bujko et al.: Br J Surg 2006



Pathologic Complete Response Rates: Improved

(but still unclear, what that means to pts.” prognosis...)

Preop Preop

Chemo
radiation EgelElle]g!

FFCD (%) 12 3.7

EORTC (%) 11 5

Polish trial (%) 16 1 (5x5)

AIO/CAO/ARO* (%) 8

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



Local Relapse Rates: Significantly Reduced

Preop Preop Postop P
Chemo Chemo
radiation | radiation | radiation
FFCD (%) 8 16.5 .003
EORTC (%) 9 17 .002
AIO/CAO/ARO* (%) 6 13 .006
Polish Trial 14 9 (5x5) n.s.

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



Sphincter Preservation Rate:
Not clearly Improved

op op op
Chemo Chemo
RT radiation radiation 5x5
FFCD (%) 53 52 n.s
EORTC (%) 55 52 .04
AlIO/CAO/ARO* (%) 39 19 .004
Polish trial (%) 58 61 n.s.

* APR deemed necessary on surgeons” decision before randomisation



Local vs. distant relapse and survival
AIO/ARO/CAO -94 trial




PreOP Trials: Patterns of Failure

local failure

distant mets. 5y OS

VS.

FFCD RTvs. RChT | 16% 8% 36% 38%| 66% 67/%
ASCO 2005

EORTC RTvs. RChT | 17% 9% [32%  35% | 65% 65%
ASCO 2005

AIO/CAO/ARO | Prevs.post | 1304 6% | 36% 38% | 74% 76%*
NEJM 2004

Poland (Bujko) | Prevs.5x5 | 149% 9% n.a. 66%  67%**
Br J Cancer 2006

Marijnen SX5vs. none | 17104 6% n.a. 63% 64%
ASCO Gl 2005

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




Post OP systemic chemotherapy

year N pts pre OP post OP

EORTC 22921 | 2005 [1011 | RTvs. RChT '@ -FU/FA bolus

FFCD 9203 2005 | 733 | RTvs. RChT no chemo

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

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

Quasatr 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



EORTC Trial Design

Rectal cancer T3/T4 NX MO (UICC 1987) by DRE or EUS
judged resectable, WHO PS 0-1, age <80y

RANDOMIZE (n= 1011, 1993-2003)

Pre-op RT Pre-op RT
+ 5FU/LV x2 + S5FU/LV x2

Post-op Post-op
5FU/LV x4 5FU/LV x4
MOS. mosS.




EORTC trial : DFS and OS by
adjuvant chemotherapy
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Disease free survival @ 5 yrs. Overall survival @ 5 yrs.

Bosset et al., ASCO 2005



EORTC trial : Stage dependent DFS
by adjuvant chemotherapy

100
@5
S0 76.7%
80 .
70 65.7% ypTO0-2
—
60 - P=0.011
5) - 48.9% D
40 A 45.1% = ) ypT3-4
S
30 - _J P=0.297
20 - Adj CT
10 - No Adj CT
0 ) | | | l(years)
0 2 4 6 8 10

Collette et al., ECCO 2005



N pts

EORTC trial : Stage dependent DFS

by adjuvant chemotherapy

Adjuvant CT no Adjuvant adjuvant CT . no adjuvant
ypT0-2 198 225 — i-- HR=0.63, p=0.011
ypT3-4 e i ' - HR=1.16, p=0.297
Total 381 401 R HR=0.91, p=0.447
0.25 0.5 1.0 2.0 4.0
adjuvant CT adjuvant CT
etter not better
N Pts
Adjuvant CT no Adjuvant adjuvant CT . no adjuvant)
ypTO0-2 198 225 — HR=0.63, P=0.024
ypT3-4 183 176 1 HR=1.17, P=0.388
Total 381 401 -Tr HR=0.90, P=0.423
0.25 1) 1.0 20 4.0
adjuvant CT I no adjuvant
better better

DFS @ 5 yrs.

Overall survival @ 5 yrs.

Collette et al., ECCO 2005



QUASAR trial; n=948 rectal cancer pts.

QUASAR Trial Design
[Complete resection of colon or rectal cancer|

__/"fDoctor and patient decide"\.._\

Or: ‘Uncertain indication’
for chemotherapy
(3239 patients)

Either: ‘Clear Indication’
for chemotherapy
{4320 patients)

!

Randomise / Randomise \
{2x2) '
5-fluorouracil (370mg/m?) +

high or low-dose folinic acid
in either a 6 x 5-day, 4-weekly
or 30 x once-weekly schedule

as for Clear
Indication
{n=607)
After Oct 1997
5FU+low dose
FA [(n=1015)

only
(n=1617)

levamisole or placebo

QUASAR: survival by allocated treatment

Deaths O-E Var

Chenwtherapy 281 -285 1522
Observation 3

Chemo Obs’n -

5-year survival 803% 774%
Relative risk=0.83 (Cl 0.71-0.97)

Chemotherapy
Obxervation

5 6 7 g
¥ ears from randomisation
Number still at risk
Chemotherspy 1622 1435 1227 1015 832 :1:3:] 487 294 138 29
Observation 1617 1436 1182 9835 795 629 439 295 141 .80

Recurrence by tumour site and stage

Evenizs/Patients Chemo evenmis Odds Ratio & €I  Reduction
Chemo HNone ([0-E) War. Chemo:Hone (% & S0}
Colon 185M 148 22404143 -13.F 1047 —.—- 17%=d 5
[ 17.0%) [ 19.6%) : F=0.05
Richiihor Bt S3/474 127474 208 4.4 —— 5905 =d 11
[ 19.6%0) [ 26.8%) 5 P=0.005
. Subtiotal 2EEHEZZA51HETT A0 1536 ﬁq} 220 =d T
[ 47 .8%) [21.7%) : (2F=001]
Interaction betvesern 2 groups );f= 1.5 p=25
Stage AE 230/1491284/1488 329 1284 | F-0004 23%=d B
[ 15.4%4] [ 19.1%] ;
Stage C 58031 BTHZI 897 310 ——— PEOOE s g5
[ 44.2%0) [ 51.9%) :
i Gubtcts 208/MB22351/M617 426 1594 <t= Sanhed 7
[ 17.8%) [21.7%) : (2P= 0007)
Interaction between 2 groups )cf= 0.1; p=.78
—— B8% or <[> 569 oonidenos Inlervals Livea by vand o vual vunl
oo o5 1.0 1.5 Zi
Chemo better Hone better




Adjuvant UFT/FA after TME (no XRT!)

Japanese NSAS-01 Trial

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

Overall survival

TME TME
UFT/ LV

Local 10% 6% n.s.
failure

RFS @ 60% 718% 0.001

opd HR =042[0.21-083], p = 00043 (logrank test)

=]
(]
M=
[m]
o
3
=
=]
C

0 I 3 4 g

3 yrS ‘fears after surgery
' 139 137 107 70 a6 14
135 13 104 B4 a0 11

Akasu et al., J Clin Oncol 2006



Capecitabine chemoradiation:
encouraging rates of tumor downstaging

Patients (%)
1

Dunst Kim 2 Lin 3 Sefr4
(n=58) (=h) (n=52) =y

Downstaging 74 71 62 73
Overall RR 61 31 90 NR
PCR 4 13 17 18

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

NR = not recorded



PreOP XRT: Oral fluoropyrimidines In
randomized trials

NSABP R 04 Cape vs. FU infusional
1600 o .
open (+/- Oxaliplatin 2x2 factorial)

German Group ca. 180 Cape vs. FU infusional
open ' (pre- and postOP)

UFT/FA vs. FU/FA

149 no difference in pCR,
local failure, toxicity

Spanish Group
ECCO 2005




Metastastic CRC

# active Regimen Response rates
drugs (%)
0 Best supportive care
5FU inf. and bolus 15-23
1 Capecitabine 25
2 FOLFIRI or FOLFOX 45-50
FOLFOX-Iri 65
5FU / Cape with Oxaliplatin or up to 56*
Irinotecan and Bevacizumab
5FU / (Cape) with Oxaliplatin or up to 79*

Irinotecan and Cetuximab

* Phase |l data



Metastastic CRC

# active Regimen median survival
drugs (months)
0 Best supportive care 6.5
5FU inf. and bolus 12.9
1 Capecitabine 12.8
) FOLFIRI or FOLFOX 20-21
FOLFOX-Iri 23
5FU / Cape with Oxaliplatin or up to 27*
Irinotecan and Bevacizumab
5FU / (Cape) with Oxaliplatin or up to 30*

Irinotecan and Cetuximab

* Phase |l data



Oxaliplatin combinations In Stage Il/lll CC

o — FOLFOX4 (n=1123) 78.2% ST ?grﬁffﬁ
LVSFU2 (n=1123) 72.9° 0.3 - T
0,9 - 0'/o
0.8 -
0.8 -
07 - T — 0.7
06 { p<0.002 06 -
HR: 0.77 [0.65-0.91] 23 % risk reduction p <0.004 .
0 f HR: 0.79 [0.67 - 0.93] 21 % risk reduction
0 10 20 30 40 50 0.5 . . .
DFS (Monate) 0 1 2 3 4
MOSAIC NSABP CO7/

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



Int’l Trial NO 16966C, DUKES C

/ XELOX: Oxaliplatin

@ + Capecitabin

\ FU/FS Bolus

1° DFS 3yrs.

1850 pts., accrural finished in 09/04

Schmoll et al., ASCO 2006




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

% of patients with XELOX 5-FU/LV RP Mayo
grade 3/4 AE* (n=938) (n=926) (n=269) (n=657)
Diarrhoea 19 20 29 16
Stomatitis <1 0 12
Nausea S 4 9 3
Vomiting 6 6 2
Neurosensory** 11 <1l 0] <1
Hand-foot syndrome 5 <1 <1 <1
Neutropenia 9 16 4 20
Febrile neutropenia <1 4 1 )

Schmoll et al., WCGIC June 2006



Metastatic CRC

-FOLFOX vs XELOX +/- Bevacizumab

-ldentical results ESMO Istanbul 2006




.
XELOX-type“ combinations:

completed phase Il trials

Chronicle

RT + 5FU —)p  Surgery —p +/- 6# CapeOx
CORE

CapeOX RT —p Surgery — 6# CapeOx

AIO/ARO/CAO-04
CapeOX RT —p Surgery — 4# CapeOx

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



Oxaliplatin -based combinations
for pre- and post -OP chemotherapy

AlIO/ARO/CAQO 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

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



,rargeted” Drugs in
Preoperative Chemoradiation

Arnold, Rodel etal XRT CapeOx + Cetuximab  (ASCO 06)

Hofheinz et al XRT Capelri  + Cetuximab (ASCO Gl 06)
Machiels et al XRT Cape + Cetuximab  (ASCO 2006)
Willett et al. XRT 5FU + Bevacizumab

/ XRT Cape + Bevacizumab
EORTC
\ XRT Cape - Ox + Bevacizumab



Multicenter Phase I/ll: XELOX-Cetuximab

Radiotherapie:
28 x 1.8 Gy

Chemotherapie d 22 - 35
Capecitabin
(1000-1630 mg/m=/d)

Oxaliplatin
o0 mg/m=/d)

Cetuximab

Arnold, Rddel et al., ASCO 2006




Multicenter Phase I/ll: XELOX-Cetuximab

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.



Europe/ Canada/ Australia( N=1100)
EORTC/PETACC-6 trial: T3,4 or N+

XRT 45 Gy (- 50.4 Gy) Capecitabine
plus Capecitabine 6 cycles
XRT 45 (- 50.4 Gy)
plus
6 cycles

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




NSABP R-04

(October 2005)

| Randomization |

Group 1

CVI 5FU

Group 2 Group 3 Group 4
CVI 5FU Cape Cape +
+ Oxali Oxali

All patients receive pelvic radiation therapy



E5204

(Postoperative Systemic Therapy)

Stage Il or Il

ectal cancer MFOLFOX6

6 months

MFOLFOX6 +
Bevacizumab

All patients receive preop chemoradiation




Neoadjuvant chemotherapy as first modality

Spanish trial
FOLFOX RT: UFT/FA

Chau, Cunningham et al. (poor risk, JCO 2006)
XELOX RT: FU

UK trial

FOLFOX - Cetux RT: FU - Cetux
US ACSOG

RT: CapOx

021010)¢ RT: CapOx




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

Poor Risk: 5mm into perirectal fat
or 1mm to mesorectal fascia
T3 at or below levators

T1-4N2
WA S
RNt EEEE
xeloda
n=7r7 CR+PR: CR+PR: pCR:
88% 97% 24%

Chau I. et al. J Clin Oncol 2006



Cetuximab plus Bevacizumab : BOND-2 trial

Bevacizumab
+

Cetuximab

Bevacizumab
+

Cetuximab
+

Irinotecan

R
A
N
D
O
\Y

Saltz et al., ASCO 2005



BOND 2 Trial:
Anti -VEGF- and Anti -EGFR Strategy

Median > 3. line, all refractory with irinotecan

BOND trial BOND-2 trial
Cunningham NEJM 2004 Saltz ASCO 2005
Cetuxi Cetuxi Cetuxi Cetux
Irino Beva Beva
Irino
Resp Rate (%) 11 23 20 37
TTP (mos.) 1.5 4 5.6 7.9




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

3y DFS, DUKES C

i + /- Avastin
. + /- Cetuximab
70 - FOLFOX | FOLFOX +— XELOX
Capecitabin

Infusional FU
60 bolus FU '

X — Act trial MOSAIC trial Trials

NEJM 2005 NEJM 2004 2005 ff.



Evolution of rectal cancer approaches

1990's o XRT =
late 90°s XRT

or

XRT

XRT

(+/- targeted)

XRT _
Z Ol U (Cape) Ox () + biol. [N







Trials with Oxaliplatin-based Regimens

______ phase | Npis | RR(%) | PFS(mos) | OS (mos)

Bevacizumab
FOLFOX-beva
XELOX-beva
XELOX-beva
Cetuximab
FOLFOX4-cetuxi
FOLFOX4-cetuxi
FOLFOX4-cetuxi
FOLFOX6-cetuxi
FUFOX-cetuxi
XELOX-cetuxi
EGFR TKI
FOLFOX4-gefitinib
FOLFOX6-gefitinib

rand.

rand.

70
69
50

43
58
22
60
49
25

28
37

53
49
47

79*
G10)
68*
53
S7*
68

72
74

9.9
10.3
10.7

12.3

8.2

27
26

>30

30.6

TREE2, ASCO 2006
TREE2, ASCO 2006
Bendell, ASCO 2006

Diaz Rubio, Ascor0s
Venook, Asco06
Colucci, Asco06
Dokhil, Ascoroe
Dittrich, wcaico6

Heinemann, ASCO'06

Fisher, asco 2004

Zampino, ESMO 2004



Trials with Irinotecan-based Regimens

phase N pts % PFS OS
(mos) | (mos)

Bevacizumab

IFL — beva

IFL — beva
FOLFIRI — beva
FOLFIRI — beva
FOLFIRI - beva
EGFR

IFL-cetuximab

AlO lIri-cetuximab
FOLFIRI-cetuximab
FOLFIRI-cetuximab
XELIRI-cetuximab

FOLFIRI-panitumumab

402
59
209
58
23

29
21
22
59
27
24

45

44

74

48
67
45
44
40
33

10.6
8.3

9.9

12.5

9.9

10.9

20.3
18.7

33
30

Hurwitz, NEJM’04
BICC-C, ASCO "06
Sobrero, ASCO’06
BICC-C; ASCO 06
Kopetz, ASCO‘06

Rosen, ASCO 2002
Folprecht, Ann Oncol '05
Rougier, ASCO’05
Vermorken, ASCO '06
Heinemann, ASCO ’'06
Hecht, ASCO GI ‘06



Oxaliplatin -based therapies : EGFR-Inhibitors

Cetuximab
FOLFOX4-cetuxi

FOLFOX4-cetuxi

FOLFOX4-cetuxi
FOLFOX6-cetuxi
FUFOX-cetuxi

XELOX-cetuxi

EGFR TKI
FOLFOX4-
gefitinib
FOLFOX6-
gefitinib

phase

N pts

43

58

22
610)
49

25

28

37

RR (%) PFS(mos)

79*

60

68*

53
S7*

68

72

74

12.3
Not

Si{e]gllifer=1g
t

8.2

OS (mos)

>30

30.6

trial

Diaz Rubio,
ASCO‘'05

Venook, ASCO‘06

Colucci, ASCO'06
Dokhil, ASCO‘06

Dittrich,
WCGIC'06

Heinemann,
ASCO06

Fisher, ASCO
2004

Zampino, ESMO
2004



Irinotecan -based therapies . EGFR-Inhibitors

phase N pts
EGFR
IFL-cetuximab I AS
AlQO Iri-cetuximab I 21
FOLFIRI-cetuximab Il 22

FOLFIRI-cetuximab | rand. @ 59
XELIRI-cetuximab rand. 27

FOLFIRI- I 24
panitumumab

%

48

67

45
44

40

33

PFS (ON)
MOS mos
9.9 33

30
10.9

Rosenberg, ASCO
100)

Folprecht,
AnnOncol '05

Rougier, ASCO’05
Vermoorken,
ASCO '06

Heinemann, ASCO
'06

Hecht, ASCO Gl
‘06



Less intensive therapy

5FU/
Capecitabine

Schedule as ,primary intensive chemotherapy*

FOLFIRI + FOLFOX + FOLFIRI/
Bevacizumab Bevacizumab FOLFOX




5-FU/Irinotecan Combinations
IN Rectal Cancer

n Diarrhoe 3/ 4° pPCR
5-FU 32 28% 37% Mehta 2003
5-FU 28 27% 21% Mitchell 2003*
5-FU 34 12% 20% Navarro 2003*
5-FU 31 3% 21% Levine 2004*
5-FU 39 n.a. 20% Alonso 2004*
5-FU 37 28% 22% Klautke 2005
Cape 28 10% 18% Klautke 2004*
Cape 19 0-43% 21% Hofheinz 2005

Arnold, Schmoll et al., Ann Oncol 2005



5-FU/Oxaliplatin  Combinations
In Rectal Cancer

n Diarrhoe 3/ 4° pPCR

5-FU 40 7% 15% Gerard 2003
5-FU 22 27% 22% Carraro 2003
5-FU 59 7% 23% Alonso 2004*
5-FU 25 16% 28% Aschele 2005
Cape 26 8% 19% Rddel 2003
Cape 84 10% 18% |Glynne Jones 2005*
Cape 31 22% 6% Duck 2004*
Cape 14 21% 18% Tucci 2004*

Arnold, Schmoll et al., Ann Oncol 2005



Which schedule should be used In stage
II/11l rectal cancer after preop RTX?

regimen rationale

none Findings from EORTC trial (all pts.)

5FU (FA) Numerous post-OP trials
Subgroup in EORTC trial benefits

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

FOLFOX as in colon cancer stage (11)/1l

CapeOx Feasible, largest phase |l database




