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Whats neW? UNIVERSITY OF LEEI;rS

* Intermediate stage

Definitions

Planes
Deficient mismatch repair (& } 2

High risk features (s @
Response to therapy @

Molecular tests (c;, P o
« Advanced cancers

Metastatic
* Molecular stratification

Leeds Institute of Molecular Medicine
Pathology and Tumour Biology



Intermediate stage UNIVERSITY OF LEEDS

Future decision ?
-Preoperative therapy
- Neutrophil/lymphocyte ratio

« Key decisions
— Extent and quality of resection

— Further therapy
3% Feasibility of preoperative chemotherapy for locally
advanced, operable colon cancer: the pilot phase of a
. randomised controlled trial
Adjuvant therapy

Disease-Free Survival

Il 3% chemo benefit el

Recurrence
free

N
' 1l 8-12% chemo benefit

al

Cum Surviv
o o

Time

3
Disease- Free Survival (yrs)
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Extent and quality of resection  unwersirvor weeps

« Differs between clinicians
— Quality and type of surgery
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Risk of recurrence and

adjuvant treatment UNIVERSITY OF LEEDS

« Currently stage | and Il vs high risk stage Il or Il

* Why not absolute risk of recurrence and potential level of
reduction of recurrence, physical status and co-morbidity

. !

Il 3% chemo benefit

Recurrence
free

1l 8-12% chemo benefit

Excépf O&Zb

Time

Absolute risk of recurrence and VS physical status and co-morbidity
degree of benefit of chemotherapy
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What is intermediate stage II vs III

UNIVERSITY OF LEEDS

TNM4 TNM5 TNM6  TNM7 TNM4 TNM5 TNMG TNM7 TNM4 TNM5 TNM6 TNM7

TNM
, Cniaion, s e | s yao | s oo
« Dukes' B i = =
I e e
« TNM stage Il
— V4,V5,V6,v/ S = s
— Tumour deposits ‘1 - '2 N

« Stage Il - Heterogeneous stage T3 1mm — Perforated
tumour, peritoneal invasion and invading other organs with
EMVI

« Stage Il v5 lymph node positive and nodules >3 mm
« Towards individual risk rather than II/1117?
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Adjuvant therapy in stage II

Wh|Ch patlentS7 - PathOIC)gy UNIVERSITYOFLEEDE

N=1625 stage Il Yorkshire Region Who to treat with adjuvant therapy in Dukes
1995-2000 B/s’rc:ge Il colorectal cancer? The need for
] m- high quc1|ify pc:’rho|ogy
09 Eva J A Morris, Nicola J Maughan, David Forman, Philip Quirke
_ e
0.8 —
07 T “‘“‘E——x-
g 0¢ D e
o 05 h ~————
—E’ ' |—Dukes Ci one positive node' n = 480 -
% 0.4 ——Dukes B, perforated tumours| n=66
A Dukes B, involved margins ||n=136
0.3~ — Dukes B with EMVI n=187
02+ ——Dukes B with PI =237 Rectum Extramural spread > 5mm
—All Dukes B n=1625
0.1+
Ullllllllllllllllllllllllllllllllllllllllllllllllll
0 0.5 ] 1.5 2 2.5 3 3.5 4 4.5 5
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Careful macroscopic examination

UNIVERSITY OF LEEDS

« Circumferential margin

« Extramural vascular invasion
* Peritoneal involvement

« Distance extramural spread
« Perforations Vascular

_ _ invasion
* Protocol sampling for staging
and complete response

* Proforma reporting

Margin

Margin positive

positive

Node +ve

Pl

Tumour
deposit

w3y ;}. o y"
ST o “ * 30 Al -:l; i.;l-
| e RS e s -,"5‘ R
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Other poor prognosis markers  unwersiyoreeos

Low number of lymph nodes ~ Stage Il all nodes
No lymphocytic reaction NS
Infiltrating border .

High stroma e —
Neural invasion :

0.0
- Years.
udding i
Which m ?
IcCh system *

e

How do we capture these risks
Collection of the Proforma!
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Thoug htS UNIVERSITY OF LEEI;rS

« We should move away from crude Stage Il vs Il

« Better estimates of recurrence risk are required
— Includes the clinical issues
— Informed of effectiveness of drugs from trials
— Informed of the level of individual risk from pathology

— ldentifies the level of risk in your own system
* Quality of treatment you provide — radiology, SURGERY, pathology etc ...

« What else can we do?
— Molecular
— Predictive
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Molecular markers - Prognostic UN.VERS.TYOFLEE!

* Proven prognostic
— Deficient mismatch repair

 For discussion

a 500
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— Coloprint -
— ColoGuideEx

Lol
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Non-hypermutated tumours
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dMMR: Time to any recurrence

Quasar Stage I1 / I11 (n=1915) UNIVERSITY OF LEEDS

 Substantial evidence

— NHPCC 100 -

— Reduced recurrence rate o patts Obs. - Exp. —
80 - mismatch 220 30 570 00| e normal

— Increased second cancers - romel 16k M0 410

* Immunohistochemistry/MS OR = 0.583 (0.442 - 0.769)

% with recurrence
o
o

— Many studies i 2P < 0.00001
— Level 1 evidence S T 31%
* Quasar trial j: _______________________________ -
» Petacc — 3 trial 0 |
0 1 2 3 4 5 6 7 8 9 10

Years from Randomisation
At risk:

mismatch 220 199 191 185 170 142 109 89 65 42 32
normal 1695 1553 1394 1278 1119 912 ™ 597 469 320 208
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Quasar KiRAS and B-RAF Recurrence

(n — 1 582) UNIVERSITY OF LEEI;S

Recurrence — by KIRAS 12,13,61 Recurrence - by BRAF Status
i 100
90 - No. No. Events
Patients Obs.  Exp. mutant 90 No. No. Events
80 mutant 541 157 1265 | e wildtype so - Pa:';;“s 02:' ::’: ___________ kit
70 wie T 2SS wildtype 1453 353 3509
§ g 70
$ 60 g 60 .
g s : .| Stage IV B-raf is an
b= OR=1.434 (1.159 - 1.777) 2P = 0.001 = . 5 T
5 ™ ¢t o] adverse prognostic factor *:
2 33% >
30 &30
________________________________ ---25%
L e 20
10 P 10
0 . 0
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Years from Randomisation Years from Randomisation
At risk: At risk:
mutant 130 113 101 97 91 77 60 48 41 29 17
w’{.‘é‘ff;‘ééﬁ} 328 3%% 3?2 328 §§; §?§ 3‘2"1‘ ;2% ;B 12} wildtype 1453 1336 1198 11177 999 844 696 582 459 330 227
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PETACC' 3 UNIVERSITY OF LEEIjS

Prognostic Role of KRAS and BRAF in Stage II and III
Resected Colon Cancer: Results of the Translational Study
on the PETACC-3, EORTC 40993, SAKK 60-00 Trial

Arnaud D. Roth, Sabine Tejpar, Mauro Delorenzi, Pu Yan, Roberto Fiocca, Dirk Klingbiel, Daniel Dietrich, JOURNAL OF CLINICAL ONCOLO GY

Bart Biesmans, Gyorgy Bodoky, Carlo Barone, Enrique Aranda, Bernard Nordlinger, Laura Cisar,
Roberto Labianca, David Cunningham, Eric Van Cutsem, and Fred Bosman

VOLUME 28 - NUMBER 3 - JANUARY 20 2010

Table 5. Multivariable Survival Analysis With Proportional Hazard Regression in the Whole Population and Patients With MS-L/S Tumors

Stage Il + Il (n = 1,217) Stage Il (n = 388) Stage Il (n = 829)
Prognostic Markers Hazard Ratio 95% ClI P Hazard Ratio 95% ClI P Hazard Ratio 95% ClI P

DEC 1 aasbhmls et st sy | el
P 1T VvV Fuhlﬁllk PUFU\HLIUII

MSI-H v MS-L/S 0.50 03410074 00089 027 01010072 0094 0.59 0,.381t00.91 016
KRAS mutation 1.20 096t0 149 .11 1.26 0.75t0 2.13 .38 1.21 095to1.54 .12
BRAF mutation 1.30 08710195 .21 1.93 0.67 10 5.60 23 1.23 0.79t01.92 35
0OS in whole patient population

MSI-H v MS-L/S 0.39 0.24t00.65 .00023 0.14 0.031t0 0.64 .01 0.48 0.281t00.81 .0063
KRAS mutation 1.29 0.991t01.67 .060 1.51 0.79102.90 21 1.28 0.97t01.71 .086
BRAF mutation 1.78 1.15t02.76 .010 3.83 1.09t0 13.6 .036 1.67 1.04t02.68 .035
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Validation of a Multi-Gene RT-PCR Colon Cancer Assay —

Oncotype Dx colon in Quasar B
UNIVERSITY OF LEEDS

—_—
E—

Leeds Institute of Molecular Medicine

Raised $100M
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QUASAR: Pre-Specified Primary Endpoint:

Recurrence Risk

UNIVERSITY OF LEEDS

« 757 genes tested in 308 patients

on a second cohort

« 142 genes validated in second

series
* 7 genes chosen for prognosis
* 6 genes for treatment

RECURRENCE SCORE
Calculated from Tumor Gene

Expression

STROMAL CELL CYCLE

FAP Ki-67
INHBA C-MYC
BGN MYBL2

Hazard Ratio in C-01/C-02

Leeds Institute of Molecular Medicine
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CALD1

GADD45B

REFERENCE
ATPSE
GPX1
PGK1
UBB
VDAC2




Oncotype Dx
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Pre-specified Recurrence Risk Qrbups
Low ' Inter ! High
(44%) (26%)
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Others Coloprint and ColoGuideEx

UNIVERSITY OF LEEDS

Test series, 44 stage Il CRC

ColoGuideEx | m
13 genes ¥ '

seriesl 44 [ e P<0.001
e Series 2. 52
Series 3 108 b el
No pathology e
ColoPrint variable prognostic; E_LL“““—__
Agilent expression arrays v i e P=0.02
Rosenberg " o "
135 and 206 cases with 18 gene assay o
Fresh tissue © \etdatonsers 1108 Aage 1R ol st
73% low risk 95% metastasis free survival
27% high risk 80% metastasis free survival
Tabanero ﬁ 0:‘_ Lo RERR P=0.001
320 cases HR 2.74 e
Pathological features not prognostic on multivariate o T - .o
Agendia raised 65M$ Agesen T H et al. Gut 2012;61:1560-1567
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Prognostic vs predictive — marker X

absent / present Ay

Untreated Treated
Prognostic Prognostic and predictive

Not prognostic or predictive

Absence
Prognostic but not predictive § ¥

Present

[ .\\\V'T Predictive of
Not prognostic but predictive response
Prognostic and predictive ¥ \\ A Predictive of
\‘L non response
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Predictive markers?

UNIVERSITY OF LEEDS

« Deficient Mismatch Repair
— Suggested non response to 5FU

 Oncotype Dx colon cancer

— Validation study of previous predictive studies
— Panel RT-PCR
— Funded by Genomic Health via a research grant
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Pathology and Tumour Biology



Adjuvant chemotherapy in dMMR patients
prediCtiOn of response to 5FU UNIVERSITY OF LEEDS

el
'\._....
-..-"-

 JCO 2010 Dan Sargent s
: : s> “1 Untreated
— Pooled analysis 5 small studies g& |
_ n:1027 n: 165 dMMR = gmm;:::zg)ﬁ) | HR,0.51,:95%CI,0.2I9t00.89;PI=.009
— Mixture MSI and IHC T e
— Stage Il / Il patients dMMR / MSI 100 fae
 dMMR no benefit from chemotherapy ;f; =
« Test hypothesis in QUASAR 82 S5FU treated
e Twice the Samp|e sjze 2 TCOMMR (n=30) K075, 86%C) 04910 125, P 0
Time (years)
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dMMR: prognosis and prediction

UNIVERSITY OF LEEDS

A g o i iSRS
& ot - . . _ WSAR daficiant
E ) KIMR deficien g FORE L WA praficient
MMA proficiert 159 438 AET
10 YR recurrence § ™
= 6o
dMMR 16% VS pMMR 31% = ;:: 202 00001
1]
g m- 3%
OR = 0.583 (0.442 - 0.769) e —
a -
n 1 2 a 4 ] E 7 B a 10
T Time Since Random Assignment {years}
MiAdeficiert 218 20 185 13 1M 1% 112 W =) aq kol —_ :
MMRpofcent 1885 1383 1806 12 100 il ™ e o] w Fi n_ 198 Wlth d M M R
Recurrence - csll no chemo patients by MMR Status Recurrence - csll chemo patients by MMR Status
100 100 -
No. No. Events No. No. E
20 Patients Obs.  Exp. mismatch 90 1 Patignts 0bg~ VEE;SP- mismatch
80 mismatch 92 12 235 | mmmmmmeeme normal 80 | mismatch 106 8 193 | mmmmmmmemes normal
normal 558 142 1305 normal 538 103 91.7
o 70 o 70
g g
e 60 S 60
g o 10 YR recurrence dMMR 2 5] 10 YR recurrence dMMR
c — 0 2P = 0.006 c -
< = = < — 2P = 0.002
) Untreated 18 /0 £ 401 Chemo — 8%
L D rmm—m—mae ~31% ® 30 |
___________ ~--24%
20 E% 200 T °
10 0f{ iRt 8%
[ s ,—'—____,';--'_,_'—'
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Years from Randomisation Years from Randomisation
At risk: At risk:
mismatch 92 86 82 79 71 55 43 36 24 17 12 mismatch 106 98 95 93 87 77 58 49 39 23 19
normal 558 509 447 412 367 285 232 188 142 97 62 normal 538 498 464 433 372 322 263 203 156 103 64
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Petacc 3

UNIVERSITY OF LEEDS

5-FU/LV vs. 5-FU/LV + Irinotecan No untreated arm no effect of irinotecan

i_ p= 0.0083 (stageé-adj.Cox niodel) . .
~ . : T I 1

estimated relapse free surviva

o

1235 patients
188 MSI high

Cannot substantiate
the USA claim
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QUASAR results: Oncotype Dx

prediction in all patients ( n=1436)

UNIVERSITY OF LEEDS

Treatment Accession

Score Number

o ..

AXING NV 004655 Others predicting

BIK NM_001197 adjuvant therapy

EFNB2 NM_004093

- HSPET1 NM_002157

MAD2L1 NM_002358 :

- e i Kiras, Braf, PIK3CA no

— No significant

value

difference in benefit of :
chemotherapy at low Antl EGFr therapy no

RS vs high RS value

— Was also prognostic Bevacizumab no value

Genomic Health raised 100M$
Prior to these results
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In vivo prediction

advanced stage II/III UNIVERSITY OF LEEDS

> Feasibility of preoperative chemotherapy for locally

o . advanced, operable colon cancer: the pilot phase of a
I N VIVO randomised controlled trial

FOXTROT Collaborative Group™

— Pathology — Foxtrot

Lancet Oncol 2012; 13: 1152-60

Pilot [P Tatal
n= h= n=
OxMdGx3 OxMdG x9/
/ 0xCap S | OxCap 36 50 300|350
X2 (6wks) g (18 weeks)
0xMdG G ;
0xMdG X9/
Operable x3/0xCap E |y Of(Capr 50 |300 350
Colon x2 (6wks) R (18 weeks)
Cancer Agn Y
T4 or high
risk T3 by Ewia
cT
criteria; 7 25 [150(175
LT, S 0xMdGx12/ OxCap
Fit for U =P 13 (24 weeks)
surgery R
G 0xMdGx12/ OxCap
E m—| B (24 weeks)
Y Pan 25 [150(175
(6wk

Implications for further treatment — non response change adjuvant treatment ?
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UNIVERSITY OF LEEDS

Downstaging

Preoperative and post- Postoperative p value
operative chemotherapy chemotherapy only
group (n=99) group (n=50)"
Resection margins
RO-complete 95 (96%) 40 (80%) 0-002
R1-incomplete/R2 4 (4%) 10 (20%)

Mean distance to nearer margin (mm)
Maximum tumour thickness (mm)
Maximum tumour diameter (mm)
Distance to retroperitoneal margin (mm)

Maximum spread beyond muscularis propria (mm)

Apical nodes positive

Extramural vascular invasion
Tumour regression grading

Complete response
Marked regression
Moderate regression

Little/no regression

68.4 (56-6); n=97
18.5 (12-1); n=61
49.6 (45-4); n=93
207 (16-1); n=65
6-9 (6-4); n=89
1/98
34/97

2
2
25
65

70-9 (59-9); n=46 0-81
24-4 (16-7); n=33 0-08
62:2 (28:0); n=46 0-05
197 (25-6); n=32 0-85

87 (7-4); n=43 014
10/50 <0-0001
24/48 0-085
0 MH=0-0004;
0
1
45
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Advanced stage - trials, mutations

a n d t h e ra py UNIVERSITY OF LEEI;rS

* Current chemotherapy

agents )

— SFU/folinic acid

— Capecitabine > No predictors of response
— Oxaliplatin

— Irinotecan )

« Current targeted therapies
— Anti EGFR — mutations in ras/raf pathway

— Anti VEGF — no predictors of response
— Anti HER2 — HER 2 amplification

Leeds Institute of Molecular Medicine
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Effect of mutations on EGFr ab’s

N Stage IV UNIVERSITYOFLEEI;rS

Cetuximab
Panitumumab

d EGF

TGF alpha
Epiregulin
Amphiregulin

Mutation

41
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A systematic review and meta-analysis of KRAS status
as the determinant of response to anti-EGFR antibodies
and the impact of partner chemotherapy in metastatic
colorectal cancer

Barbara-Ann Adelstein °, Timothy A. Dobbins °, Carole A. Harris °,
Ian C. Marschner ®, Robyn L. Ward **

* Lowy Cancer Centre and Prince of Wales Clinical School, Faculty of Medicine, University of NSW, NSW 2052, Australia
® Department of Statistics, Macquarie University, NSW 2109, Australia

EUROFEAN JOURNAL OF CANCER 47 (2011) 1343-1354

UNIVERSITY OF LEEDS

Meta-analysis of anti-EGFr antibodies and ras mutations

Treatment partner

Study
Monotherapy

Amado (2008)

Karapatis (2008)

Irinotecan
‘an Cutsem (2000)

Peaters (2010)

Ouxaliplatin
Bokemeyar (2008)
Maughan (2010)
Doulllard (2010)

Tvelt (2010)

Bevacizumab
Heeht [Ir] (2009)
Hecht [Ox] (2008)

Tol (2009}

Cverall

Leeds Institute of Molecular Medicine

KARAS wild Hazard ratio (85% CI)

KRAS mutant

Hazard ratio (85% CI)

2 2
1°=87.9% 1°=56.3%
— 0.45 (0.34, 0.59) — 0.95 (0.73, 1.36)
- 0.40 (0.30, 0.54) = 0.99 (0.73, 1.35)
— -
‘~> 0.43 (0.35, 0.52) <:2' 0.99 (0.80, 1.23)
—— .70 (0.56, 0.87) —_ 147 (0.89, 1.54)
— 0.73 (0.59, 0.90) 0.85 (0.68, 1.06)
Q 0.71 (0.61, 0.83) 0.95 (0.72, 1.35)
e 0.57 (0.38, 0.86) e — 1.72 (1.10, 2.68)
—— 0.96 (0.82,1.12) T 1,07 (0.90, 1.26)
—— 0.80 (0.66, 0.97) — 128 (1.04, 1.62)
T 1.07 (0.78, 1.45) - 0.71 (0.50, 1.03)
<’;:> 0.86 (0.70, 1.05) < = 113 (0.86, 1.47)
t - 1.50 (0.82, 2.76) - 118 (0.65, 2.21)
— 1,36 (1.04,1.77) —_ 125 (0.91, 1.71)
—— 1.14 (0.88,1.47) —_— 150 (1.12, 2.01)
{::,} 1.26 (1.06, 1.50) <;‘ 1.36 (1.11, 1.66)
’ 0.80 (0.64, 0.99) ’ 111 (0.7, 1.27)
P=0.041 P=0.12

T T T T T T T
03 0.5 07 1.0 15 20 3.0
Standard + anti-EGFR Standard tharapy batter

antibody better

T T T
03 05 oy
Standard + ani-EGFR
antibody better

1.0

T T
15 20 3.0

Standard therapy batter

Progression free survival
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Effects of KRAS, BRAF, NRAS, and PIK3CA mutations

[ ] | ]
on the efficacy of cetuximab plus chemotherapy in
chemotherapy-refractory metastatic colorectal I r I

cancer: a retrospective consortium analysis ﬂ

Lancet Oncol 2010; 11: 753-62 UNIVERSITY OF LEEDS

* Retrospective analysis < Prospective trial

11 centers 7 countries -+ Second line of WT Ki Ras
e Cetuximab

« N=448 WT Ki ras

n=1198
KRAS BRAF NRAS PIKx20 ‘ /,-‘ N :460
testing testing testing testing p
) / \
Response Response Response Response Response =
rate fate: fate: rate: rate: | s
24.4% 363% 38.4% 39.9% 412% -~
- & < KRas mitatodion KRAS-wt (c.12/13 & 61)
= = 2 unknown ) .
£ : : E / \ / \
& g 2 -
= g i )¢ I ci—
g F g 5 ICs IrPan
5 2 g g irinotecan + Irinotecan alone Irinotecan alone irinotecan +
u B g G 2 = E ] ciclosporin panitumumab
= s E 3 £ E 3 = E o e s
& & £ g
# ;‘: E H
B 3 z ~ — ~— —
3 2 o — —
= S IrvsIrCs Ir vs IrPan
non-inferior efficacy superior efficacy
‘ ‘ primary endpoint PFS at 12 wks primary endpoint OS

Figure 3: The improvement in response prediction gained by assessing the mutation status of each gene
Patients with missing data for any of the markers studied in this analysis were omitted from the start. The green bars
represent responders; the orange bars non-responders. Bottom bars represent mutant turmours; upper bars wild-type
tumours. The size of the bars is in agreement with the coresponding percentages. PIKx20=PIK3CA exon 20
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What effect can we see with

Othel‘ mUtaUOnS? UNIVERSITY OF LEEDS

Molecular Subgroup Analyses: Response Rate

KRAS WT Primary population (n=460) S 33
AIWT (n=323) _ 13.8

Any mutation (n=137) & 12.9

BRAF mutant (n=68) ﬁ 10.8

NRAS mutant (n=29) — 31.6 = IrPan

Ir

KRAS146 mutant (n=17)

PIK3CA mutant (n=32)

o |
o |
- A 10
KRAS mutant (n=103)

0 5 10 15 20 25 30 35 40 45 50

% response rate

Leeds Institute of Molecular Medicine
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Her2 overexpression and KRAS/BRAF

mutation status in MRC Focus Uvsoﬂ

895 tumours

¥

542
KRAS/BRAF
data

= I
o

(Fisher’ s exact test p=0.02)

ey
e
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UNIVERSITY OF LEEDS

MRC FOCUS 3 EME Focus 4

T
9% Eligible patients: 1st line mCRC FOCUS 4
[ (1] 2 -
88  Patient selection Fit for chemo ) Trial schema
co Consent to biomarker analysis
ga
low topo-1 H E During first 16 weeks treatment biomarker
e ":mam E £ Standard chemo panel analysis:
3 IEn for 16 weeks “| ' onFFPE tumour block
1090_—1 .Iow: rane | ras mutant: g £ => Stable or responding disease * B-RAF, PI3KCA, K-RAS, N-RAS mutation;
Test omit irinotecan Test addition of bevacizumab Molecular selection mRNA EREG; IHC MSI, PTEN
Arm E i i
rMdG Consent to randomisation
*
evacizumab)
low topo-1 high topo-1 A ‘B C | D U
+ an and +
ras wild-type i ras mutant BRAF mutation PI3KCAmutation KRAS, NRAS EGFR Unclassified
Arm D Arm C: or PTEN loss mutation dependent
IrMdG
+ Iroxmde | x| Y____ _I __________________________________________________________________________
cetuximab Primary
ras wild-type: topo-1 high: @ @ ® P, @ outcomes

Test addition of cetuximab ran Test addition of oxaliplatin

s

70
I_C_i g P 4 L A
= it e | e | |

high tfpo-1 E £ Novel Novel Novel Novel from
ras wild-type ,I.'E i
Each molecular subtype is randomised to one of 3 arms. ‘ach experimental arm contributes to 2 different questions = E
<

agent 2 agent 3 agent 4
randomisation

On progression recommence first line chemotherapy

Turned around KiRas/Braf/Topol Starts 2013
332 patients Biomarker results were provided to oncologists:

within 10 working days (wd) in 71% patients

within 15 working days in 91% patients

within 20 working days in 99%. patients

Leeds Institute of Molecular Medicine
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Th a n kS tO UNIVERSITY OF LEEI;rS

NCRI Quasar trials group
— Gordon Hutchins, Katie Southward, Jens Stahlschimdt, Richard Gray,

Kelly Handley
« Genomic Health | EIPE
— Mark Lee, Rick Baehner V. N @(/]
« NCRI Piccolo trial group A LA, vgg..'gég;e

research

— Matt Seymour, Susan Richman

MRC Focus trials group
— Matt Seymour, Susan Richman, Mike Braun, Philip Chambers

Funding: Yorkshire Cancer Research, NCRI (UK), CRUK,
Genomic Health

Leeds Institute of Molecular Medicine
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What is important UNIVERSITY OF LEEDS

« FOBT Screening — 16% reduction in mortality — screened
population

« Better primary surgery — 10-20% reduction in mortality in
operated cases

* Liver resection — 60% reduction in mortality from liver
metastases

« Stage Il chemotherapy 8-12% reduction

« Stage Il 3% reduction

« Short course radiotherapy no mortality reduction
* Preoperative chemoradiotherapy?

* Preoperative chemotherapy?
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Molecular changes UNIVERSITY OF LEEDS

ARTICLE

doi:10.1038/naturel1252

Comprehensive molecular characterization
of human colon and rectal cancer

The Cancer Genome Atlas Network*

330 | NATURE | VOL 487 | 19 JULY 2012

N= 224

Exome sequence, DNA copy number, promoter methylation, mRNA and miRNA,
N =97

low depth whole genome sequencing

Hyper mutated cancers and non hyper mutated

Otherwise colon and rectum same mutational patterns
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Mutations

UNIVERSITY OF LEEDS
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Copy number variation Y e T

Chromosome
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Pathways in CRC UNIVERSITY OF LEEI35

(WNT signalling 3[92%][97%|z TGF-B signalling 3[27%][87%%) ( PI3K signalling RTK-RAS signalling)
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Association with aggressive biology

UNIVERSITY OF LEEDS

b O ¢
> ;
c o FBXW?7 and metastasis never occurred
1p36.11 deletion ~10
5g11.2 deletion 2 18—9 20q1312 HNF4A
6p21.1 amplification 310-8
18¢21.2 deletion ‘3497 Markers for 22q 12 . 13
13qg12.2 amplification .0107 more-
5q22.2 deletion 0107 aggressive
MOSPD3 21012 disease
TH 1101
TSC22D4 4 10—11
SCN5A 9101 . | .
ARL8A 510710 17921.1 7 genes including ERBB2
Cuxi 010-10
CDIPT 3 10-10
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WNT pathway UNIVERSITY OF LEEI;rS

 |nactivated in 93%
— Biallelic inactivation of APC
— Activation of CTNNB1
— Mutations SOX9
— Mutations and deletions in TCF7L2, AXIN, FBXw7, ARIDIA, FAM123B
— FXD10 overexpressed
— NAV2-TCF7L1 fusions
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RAS/MAPK and PI3K

« Alterations in RAS-MAPK
— KRAS, NRAS or BRAF (55%)

« Alterations in PI3K
— IGF2 and IRS2 overexpression
— PIK3R1 (2%) and PIK3CA(15%) mutations
— Deletions in PTEN (4%)
— Inversely associated with IGF2 amplification (7%) and overexpression
(15%) and miR-483

a b [GF2 miR-483
11p15 1GF2 TH ASCL2 - ]

= = ] 1 "
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— @ X c x
= - 2 X x o ]
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Other pathways UNIVERSITY OF LEEI;rS

 TGFB pathway
— TGFBR1, TGFBR2, ACVR2A, ACVR1B, SMAD2, SMAD3 and SMAD4
— 27% non hyper mutated vs 87% hyper mutated

* P53 pathway
— TP53 (59%) and ATM (7%) inverse

« MYC pathway always abnormal
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S U m m a ry UNIVERSITY OF LEEI;S

« Chemotherapy has limited effect in stage Il

« Multiple factors affect risk of recurrence

* Decisions based upon individual risk rather than stage Il

« Quality of pathology can help stratify prognosis

« Deficient Mismatch repair is prognostic and not predictive

* No predictive factors for therapy

 RNA tests uncertain value, costly and beware the marketing
« Value of in vivo chemosensitivity
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Value of adjuvant chemotherapy in stage II bowel cancer

UNIVERSITY OF LEEDS
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Value of adjuvant chemotherapy in stage III bowel cancer

UNIVERSITY OF LEEDS
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