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64 y/o male patient: More information

MRI: T3b, N?

EUS: likely N+ / suspect (single Ln., < 12mm)

Rigid proctoscopy: 8-11.5 cm ab ano

CT: no clear distant mets., 2 small pulmonary lesions
Biopsy: Adenocarcinoma

Molecular Pathology: RAS wild type

History: smoker for > 20 yrs (20 py), cessation for 5 yrs
No significant comorbidities



Questions to the Board

* More diagnostics? (= PET) ?

— Peripheral lung lesions without clear hypermetabolism



Questions to the Board

* More diagnostics? (= PET) ?

 Which treatment goal exists?

 Which strategy as the initial step?
— Pre-operative chemoradiation with 5FU or Capecitabine?
— Pre-operative chemoradiation with FP + Oxaliplatin?
— 5x5 Gy RT?
— Chemotherapy only (= Surgery)
— No pretreatment, upfront Surgery?



64 y/o male patient: More information

preoperative CRT with Capecitabine/45 Gy
underwent LAR / TME

yCRM negative / RO

ypT3b N1, minimal pathohistologic regression



64 y/o male patient: More information

preoperative CRT with Capecitabine/45 Gy
underwent LAR / TME

yCRM negative / RO

ypT3b N1, minimal pathohistologic regression



Questions to the Board

* Which adjuvant treatment?
— None
— Cape / FU

— FU or Cape plus oxaliplatin



64 y/o male patient: More information

preoperative CRT with Capecitabine/45 Gy
underwent LAR / TME

yCRM negative / RO

vpT3b N1, minimal pathohistologic regression
CT: Lung lesions: slightly increased in size



Questions to the Board

 Which adjuvant treatment? (if adjuvant)

 Which further treatment? (if suspected M+)
— upfront surgery of lung lesions
— ,inductive” chemotherapy only (e.g. FOLFOX)
— ,inductive” therapy with chemotherapy plus bevacizumab
— ,inductive” chemotherapy plus anti-EGFR?



Back-up slides



Mercury Study
e.g. T3 Tumor: Correlation Pathology and MRI

,In 273 (92.5%) of the 295 patients, the depth of tumor spread depicted on
[...] MR images was within 5 mm of the histopathologic measurement.*



Local Control with RT and CRT

Local failure
FFCD (%) 8%
EORTC (%) 9%
AlO/CAO/ARO (%) 6%
Polish trial (%)  5x5 T e
MRC CR 07 (%) 5x5 5%
Dutch TME (%) 5x5 6%

Bosset 2006; Gerard 2006; Sauer 2004; Bujko 2006; Sebag-Montefiore 2006; Peeters 2007



Extramural spread (<SSmm vs. >5Smm)

e.g. T3 tumors

T3a
0.8
NO vs. N1 vs. N2
Z I I s 5yrIR S_YTOS:“ o - TN staging  Pooled analysis 1! Pooled analysis 22 SEER analysis?
S | Pra menTacsmm 10.4% 85.4% oy (total n=2,551) (totaln =3.791) (total n= 35.829)
5| P R T3b>5mm 263%  54.1% 1l
E e Both p<0.0001 n 5-yr OS n 5-yr OS n 5-yr OS
% 12 24 36 48 60 7
2 T3NO 668  74% 1,060  75% 10,615 64%
Merkel et al, Int J Colorectal Dis 2001
T3NI 554 61% 887 60% 5,787  52.4%
Extramural venous invasion (EMVI) 663 48% 935  44% 3,755 37.5%

Ouchi et al

Presence of

EMVI

Dressen et al

Presence of

EMVI

Synchronous liver Metachronous liver Absence of liver

metastases

17/19 (89.5%)

Local recurrent

rectal cancer
38/92 (41%)

metastases metastases
12/16 (75%) 4/26 (15.4%)
p<0.001

Control with no local recurrent

rectal cancer
24/185 (13%)

Odds Ratio: 4.79; 95% CI: 2.20-10.5; p<0.001

>

Gunderson et al, J Clin Oncol 2010

Ouchi et al, Cancer 1996
Dressen et al.,

Eur J Cancer 2009



MRC CR 07 Trial:

5x5 Gy ,for all“ or selective adjuvant RChT ?

RC <15cm ab ano, operable (by MRI)

\4

Randomisation PRE versus POST: n= 674/676

5x5Gy Resection
Resection Pathology
l \ 4 \ 4
Keine RT RT 45Gy +

simult. ChT 5-FU

Adjuvant Chemotherapy at ,local standard”




MRC CR 07 Trial:
5x5 Gy ,for all“ or selective adjuvant RChT ?

Number of events/total number HR (95% Cl) Interaction p value
Preoperative Selective postoperative
radiotherapy chemoradiotherapy
Local recurrence
CRM +ve 4/56 10/72 -
CRM -ve 15/500 48/513 —— p=0-27
Muscularis propria 5/65 14/89 =
Intramesorectal 9/196 18/202 = p=0-30
Mesorectal 5/303 27/301 &
Disease-free survival
CRM +ve 25/56 37172 ——
CRM -ve 94/500  124/513 ;- p=034
Muscularis propria ~ 19/65 26/89 .
Intramesorectal 48/196 52/202 —il— p=0-19
Mesorectal 54/303 85/301 ——
| T I |
01 02 05 1.0 2:0
Preoperative Selective postoperative
radiotherapy (better) chemoradiotherapy (better)

Quirke et al., Lancet 2009



MRC CR 07 Trial:
5x5 Gy ,for all“ or selective adjuvant RChT ?

B
10 Temm
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§ Total Events
= ~— Preoperative radiotherapy 674 147
0.2 o — Selective postoperative 676 189
chemoradiotherapy
HR=0.76 (95% C10-62-0-94); p=0-013
0 T T T T ]
Number at risk
Preoperative radiotherapy 674 556 437 316 225 129
Selective postoperative 676 557 418 310 198 114
chemoradiotherapy

Sebag-Montifiore et al., Lancet 2009



MRC CR 07 Trial:
5x5 Gy , for all“ or selective adjuvant RChT ?

10 71

0-8 —

N6 —

Overall survival

l')4 —

Total Events

— Preoperative radiotherapy 674 157
9.2 -| — Selective postoperative 676 173
chemoradiotherapy

HR=0-91 (95% Cl 0-73-1-13); p=0-40

0 T T T T ]
0 1 2 3 4 5
’ Time (years)
Number at risk
Preoperative radiotherapy 674 593 486 347 245 139
Seective postoperative 676 608 490 361 234 126

chemoradiotherapy

Sebag-Montifiore et al., Lancet 2009



CRO7 : Local recurrence by T3 substage

L

n

25
10%vs 22%
20
15 'T3a <=1mm
3% vs 10%
10 ' T3b >1-5mn
3% vs 6%
5 - T3c>5-15mi
o |
T3a T3b T3cC
N=184 N=309 N=150



MRC CR 07 Trial:
5x5 Gy ,for all“ or selective adjuvant RChT ?
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Preoperative radiotherapy 674 556 437 316 225 129
Selective postoperative 676 557 418 310 198 114

chemoradiotherapy

Sebag-Montifiore et al., Lancet 2009



MRC CR 07 Trial:

5x5 Gy , for all“ or selective adjuvant RChT ?
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Sebag-Montifiore et al., Lancet 2009



Does Oxaliplatin improve results of RCT?

ACCORD 12/0405-Prodige 2 STAR-01 NSAPB R-04 CAOQ/AROQ/AID-04

Number of patients 598 747 1608 1236

Main inclusion criteria cI3-4 adenocarcinoma, accessibleto  ¢T3-4 orcM+adenocarcinoma, within 12 cT3-4 or ctN+adenoarcinoma, within - ¢13-4 or cNeadenocarcinoma,
digital rectal examination, <80years  cm from anal verge, <75 years 12 cm from anal verge, noupperage  within 12 cm from anal verge, no

limit upper age limit
Primary endpoint pcR Overall survival, pCR as protocol-planned  Locoregional relapse pCR, sphincter-  Disease-free sunvival
comparative analysis saving surgery

Precperative 50 Gy +capecitabine 1600 mg/m’ 50-4 Gy+fluorouracil 225 mg/m 50-4 Gy+capecitabine 1600 mg/'m®  50-4 Gy+fluorouracil 250 mg/m’

chemoradiotherapy regimen daily 5 days aweek+oxaliplatin daily+owaliplatin 60 mg/m® onceaweek  daily 5 days awesk with orwithout  daily plus cxaliplatin 50 mg/m?
50 mg/m® once aweek during during radiotherapy vs oxaliplatin 50 mg/m*® once a week once inweeks 1, 2, 4, 5 of
radiotherapy vs 45 Gy +capecitabine  50-4 Gy+fluorouracil 225 mg/m? daily during radiotherapy vs radictherapy vs
1600 mg/m’ daily 5 days aweek during radictherapy S0-4 Gy +fluorouracil 225 mg/m® daily  50-4 Gy+fluorcuracil 1000 mg/m’
during radictherapy with orwithout oxaliplatin 50 mgfm’®  weeks 1 and § of radiotherapy

once aweek during radiotherapy

Cumulative dose of Capecitabine 40 000 mgfm*with or  Fuorouracil 8550 mg/m® with orwithout  Fluerouracil 8550 mg/m?®, Fluorouracil 7000 mg/m® plus

precperative concurrent without oxaliplatin 250 mg/m® oxaliplatin 360 mg/m® capecitabine 40 000 mg/m’, withor  oxaliplatin 200 mg/m® vs

chemotherapy (planned) without caliplatin 250 mg/fm® fluorouracil 10 000 mg/m?

Compliancewith preoperative  Radiotherapy: 87% received full dose  Radiotherapy: 84% received full dose Mot reported Radiotherapy: 94% received full

chemoradiotherapy in Crealiplatin: 41% received full dose (Crealiplatin: 66% received all six infusions dose

awaliplatin groups (with orwithout dose reduction) Orealiplatin: 85% received full dose

Grade 3-4 toxicity: preoperative  25% vs 11% (p<0-001) 24% vs 8% (p<0-001) 15% vs 7% (p<0-001) (only grade 3-4 23% vs20%

chemoradiotherapy with diarrhoea)

cealiplatin vs without

pCR rate: with cwaliplatin vs 19% ws 14% (p-0-09) 16% both groups (p-0-90) 21% vs 19% (p-0-46) 17% vs 13% (p-0-04)

without

Distant metastasis at surgery: ~ 2-8% vs 4.2% (abdominal) 0-5% vs 2-9% (abdominal) Mot reported 4% vs 6% (all sites)

with axaliplatin vs without

Adjuvant chemotherapy Mo specific recommendation Huorouracil-based Mo specific recommendation Fluorouracil, levcovorin, and
cecaliplatin vs fluorouracil

ACCORD=Actions Concertées dans les Cancers Colorectaux et Digestifs. Prodige=Partenariat de Recherche en Oncologie Digestive. STAR=Studio Terapia Adivvante Retto. NSAPB=National Surgical Adjuvant Breast and
Bowel Project. CAQ/ARDJAIO=Chirurgische Arbeitsgemeinschaft for Onkologief/Arbeitsgemeinschaft Radislogische Onkologie/Arbefitsgemeinschaft Intemistische Onkologie. pCR=pathological complete response.

Table 6: Phase 3 trials adding oxaliplatin to preoperative fluorouracil-based chemoradiotherapy in stage 2-3 rectal cancer

Rodel, Liersch, Arnold et al., Lancet Oncol 2012



OoP 5-FU bolus

OP

Overall survival

S
5-FU } L T

5-FU + Oxaliplatin iy,

.#.h””““..hﬁ

Mixed-effects Cox model:
HR = 0.96; 95% Cl = (0.72, 1.26)
P-value = 0.752

3-year OS: 88.0% vs. 88.7%

5-year OS: 78.3% vs. 78.0%

RCTx + 5FU
AIO/AROCAO-04
RCTx + Oxal
Disease free survival
2 o
o S
2 Y 8 ]
) 5-FU =
‘ 5-FU + Oxaliplatin
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o 32 Mixed-effects Cox Model: ; o
L o HR = 0.79; 95% CI = (0.64, 0.98) £ g |
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2 o 5-year DFS: 64.3% vs. 68.8% o
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Q 0 ]
A~45% «
2 2
° T | | T | | o L
0 1 2 3 4 5 6 0
N at risk Time (in years) N at risk
5-FU 623 509 441 363 233 114 1 5FU 623
5-FU/OX 613 522 447 364 230 110 1 5.FUOX 613

Time (in years)

446 286
430 268

572
559

530
512

142
123

Rodel et al., Lancet Oncol 2015




PETACCG:

EORTC GITCG, AIO,

AGITG, EORTC ROG,
BGDO and FFCD

RCTx + Cap

RCTx + CAPOX

Disease free survival

100 _,

90 |

80 |

70 4

60

50 |

; Cox model adjusted for stratification factors (except center)

30 HR = 1.04; 95% CI : (0.81,1.33)

o | P-value = 0.781

0 3-year DFS: 74.5% in Cape+RT vs. 73.9% in Cape+Oxali+RT

0 T T T T T 1 (years)
0 1 2 3 4 5 6

0O N Number of patients at risk : Treatment arm
124 547 468 347 129 24 0 Cape+RT
121 547 430 322 131 22 1 Cape+Oxali+RT

100

80

70 |

60 |

OP Capecitabine

or  [CHEGKINNNNN

Overall survival

HR =1.31; 95% Cl : (0.89,1.93)

P-value =0.179
3-year OS: Cape+RT: 89.5%
Cape+Oxali+RT: 87.4%

0 T T T T T 1 (yea‘
0 1 2 3 4 5 6
o0 N Number of patients at risk : Treatment a
46 547 510 404 146 29 0 Cape+RT
57 547 465 378 151 25 1 Cape+Oxall

Schmoll, et al., ASCO 2014



Capecitabine vs. 5-FU bolus
perioperative treatment of rectal cancer

Disease free survival Overall survival
= =
: E
3 5 40
g g *
2
20+ —— Capecitabine 20 —— Capecitabine
—— Fluorouracil —— Fluorouracil
Two-sided log-rank p=0.035 Test for non-inferiority at 5 years: p=0-0004
o | | | | | 0
N T D T
Number at risk Time (years) Number at risk Time (years)
Fluorouracil 195 161 133 108 72 44 Flyorouracl 195 172 159 134 a2 51
Capecitabine 197 159 144 131 78 50 Capecitabine 197 174 161 146 g9 54

Hofheinz et al., Lancet Oncol 2012



Adjuvant chemotherapy after preoperative
(chemo)radiotherapy and surgery for patients with rectal
cancer: a systematic review and meta-analysis of individual
patient data

AnneJ Breugom*, Marloes Swets*, Jean-Frangois Bosset, Laurence Collette, Aldo Sainato, Luca Cionini, Rob Glynne-Jones, Nicholas Counsell,
Esther Bastiaannet, Colette B M van den Broek, Gerrit-Jan Liefers, Hein Putter, Cornelis J H van de Velde

100 —— Observation

—— Chemotherapy
90+
80
70
60

50

40

Cumulative incidence (%)

30

20

10+

0 T T T
0 2:5 5-0 75 10-0 12:5
Time (years)
Number at risk

Observation group 579 339 235 141 72 29
Chemotherapy group 575 354 246 143 82 30

Distant relapse free survivalc
Breugorn et al., Lancet Oncol 2015



Adjuvant chemotherapy after preoperative
(chemo)radiotherapy and surgery for patients with rectal
cancer: a systematic review and meta-analysis of individual
patient data

AnneJ Breugom*, Marloes Swets*, Jean-Frangois Bosset, Laurence Collette, Aldo Sainato, Luca Cionini, Rob Glynne-Jones, Nicholas Counsell,
Esther Bastiaannet, Colette B M van den Broek, Gerrit-Jan Liefers, Hein Putter, Cornelis J H van de Velde

B I
(y)pTNM ‘
(y)PTNM I 104/251 98/204 —— 0-84(0-64-1-10) 0198 0335
(y)PTNM I 181344 1975385 SR g 099(081-121)  0:910
Tumour distance i
<50cm 113/194 106/185 — 098(0-75-129)  0-895 0107
50-9-9.cm 125/260 1201250 ——‘— 1.01(079-129)  0-961
10-0-15:0cm 46/137 67143 ¢ ! 059 (040-0-85) 0005
(y)pN
(y)pNO 104/251 98/204 —— 0-84(064-110) 0198 0551
(y)pN1 118/246 128/281 ——Qa— 096(075-1:23) 0743
(y)pN2 63/98 69/104 . 0-98(0-69-139) 0915
Surgery ‘
LAR 1531363 160/356 —‘—— 086 (0-69-1:07) 0183 0482
APR 132/232 135/233 — 098(0-69-139) 0915
Preoperative treatment !
25Gy 65/169 78/179 ¢ 0-82(0-59-1-15)  0-250 0-525
456Gy 83/133 84/134 - 104(077-141) 0787
45Gyand chemotherapy  137/293 133/276 —‘—— 0-87(069-110)  0-245
Overall 285/595 295/589 4’* 0-91(077-1-07)  0-230
I T ; 1
025 05 1 2
) Favours chemotherapy Favours observation f

Disease free survival

Breugorn et al., Lancet Oncol 2015



Metaanalysis on chemotherapy in LARC:
Discussions

After which radiotherapy / chemorad?

,high risk” population? (stage Ill, different staging
systemes,....)

Individual trials underpowered

Chemotherapy suboptimal

Breugorn et al., Lancet Oncol, 2015
Cervantes et al., Lancet Oncol, 2015



RCTx oP ° 5-FU ADORE
FOLFOX

Disease free survival; (ITT)

FOLFOX
FL

FOLFOX (n=160) FL (n=161)
Events 39 23
3-year DFS rate 71.6% 62.9%
Unstratified HR (95% CI) 0.657 (0.434 — 0.994), p=0.047
Stratified HR (95% Cl) 0.630 (0.413 — 0.962), p=0.032
Stratified by predefined stratification factors (ypStage and participating centers)

30 36 42 48 54 60
Months

Hong, et al., ASCO 2014



(Prognostic) factors for distant failure

Size? A
Nodal status?
Tumour markers?

(response to) CRT?

9

Technical Resectability

and relapse free survival
Remaining functional
status
Risk for relapse



(Prognostic) factors for distant failure
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Nodal status? m
Tumour markers?
(response to) CRT?
no
adjuvant?

5FU/Capecit
abin
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Technical Resectability

and relapse free survival
Remaining functional
status
Risk for relapse



FOWARC: Design

Study Design 15 centers

NCT01211210
De Gramontx5 cycles De Gramontx7 cycles
> > Arm A
"RT 46-50.4Gy | TME Follow up
mFOLFOX6x5 cycles mFOLFOX6x7 cycles

A 4

|RT 46-50.4Gy | | TME Follow up | Arm B

mFOLFOX6x4-6 cycles mFOLFOX6x6-8 cycles
» TME * Follow up| Arm C

Radiation begin from day1 of cycle 2 chemotherapy

Radiation was conducted as long course in 23-25 fractions according to the principles of radiation therapy in NCCN guideline

De Gramont regimen constitutes of leucovorin 0.4/m2 d1, followed by 5-FU 0.4/m2 bolus iv, followed by 2.4/m2 CIV 48 hours. With oxaliplatin
85mg/m2 2 hours IV infusion prior to leucovorin constitutes FOLFOX regimen.

Radiation is added to Arm C according to the physician's decision.

.
PEF F : Presented by Jianping Wan PRESENTED AT: C® Annual 15
SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REQUIRED FOR REUSE J T anp g ang AS w Meet]ng

1° Endpoint: 3y DFS (60 = 75%)
Deng et al., ASCO 2015; #3500



Consort Diagram

SLIDES ARE THE PROPERTY |

FOWARC: Results

Patient-characteristics (intention-to-treat)

Age median, yrs
Gender, Male (%
cT4b (%)

cT4a (%)

cT3 (%)

cT2 (%)

cN2a (%)

cN2b (%)

cN1 (%)
Clinical staging
Tumor length (c

Distance from a
(cm, meanXSD)

SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISS| O

Preoperatvie CRT/CT: safety and compliance

Arm A Arm B Arm C
N=155 N=158 N=163

Grade 3/4 leucopenia (%) 19 (12.9)
Grade 3/4 nauseal/vomiting (%) 4 (2.6)
Grade 3/4 diarrhea (%) 12 (7.7)
Grade 3/4 radiodermatitis (%) 22 (14.1)
Radiation proctitis 15 (9.7)
Full dose chemo (%) 137 (88.4)
Full dose RT (%) 134 (86.4)

SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REQUIRED FOR REUSE.

Presented by Jianping Wang

29 (19.0)
9 (5.7)

23 (14.5)
32(20.3)
20 (12.6)

150 (94.9)
143 (90.5)

9 (5.7)

4 (2.5)

12 (7.3)

154 (94.5)

pesoreo. ASC@) Apqual1s

Deng et al., ASCO 2015; #3500



FOWARC: Results

Surgery

. Pathology of resection

RO res: ‘ Subgroup of patients with low rectal cancer
(tumor located within 5 cm from the anal verge)

Sphinc
Arm A Arm B Arm C

(during cT4b (%) 6 (7.8) 9 (12.5) 3 (4.9)
“data avalal cN2a (%) 17 (22.1) 6 (8.3) 8 (13.1)
Fegres cN2b (%) 4(5.2) 5 (6.9) 3 (4.9)
The C4 PCR (%) 12 (15.6) 21 (29.2) 4 (6.6)
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE # Po ypT1-2N (0%) 30(39.0) 43 (59.8) 24 (39.4)
EEEEEEEEEEEEEEEEEEEEEEEEEEEE TRG 0-1 (%) 35 (45.5) 45 (62.5) 20 (32.8)
Sphincter reservation (%) 57 (74.0) 56 (77.8) 48 (78.7)
Anastomotic leakage (%) 11 (14.2) 10 (13.9) 2(3.3)
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE . PERMISSION REGUIRED FOR REUSE. Presented by Jianping Wang eresentenr ASCE@) ‘Ann ual 15

Meeting

Deng et al., ASCO 2015; #3500



Thank you for your attention!

arnold@tumorbio.uni-freiburg.de ' Klinik fiir Tumorbiologie

Freiburg im Breisgau




