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1979: Fearon-Vogelstein Model



Jones, S et al, 2008 Proc. Natl. Acad. Sci. 105, 4283-4288

Development of Neoplasia



Lynch HT et al. Nature Rev Cancer 2015; 15:181-94

Mismatch Repair (Lynch) Pathway



Pathologic Features of MSI-H CRCs 



Pathologic Features of MSI-H <br />Colorectal Cancers 
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Consensus Molecular Subtypes 

Guinney J, et al Nat Med 2015

76% MSI-H/dMMR



CRC Immune classification at transcriptomic level
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Strategy: 
PD1 blockade

Molecular-driven therapeutic hypothesis

Immune 
CMS1

MSI

PD1 blockade 
responsive

FDA approval: 
Nivolumab
Pembrolizumab

Adapted from Guinney Nat Med 2015 & Becht E Can Cell 2016
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CMS-4 TGF-activation

CMS4

• TGF- activation drives stromal 
hypertrophy in CMS 4. 

• Chemo-resistance

• Immune evasion



Embryology:  The origin of the colon 



Right-sided primary is associated with CMS 1 & 3



Conclusions

Right vs. Left,
is that right?



The Immune Landscape 
of Cancer

• IS 1 would healing (5y OS 65%)

• IS 2 IFN dominant  (5y OS 49%)

• Are the most frequent in CC



Guo etl al Front. In Immunology 2020





Figure 2 

Molecular Cell 2014 54, 309-320DOI: (10.1016/j.molcel.2014.03.039) 

Role of Dysbiosis and Immune Dysfunctions in Colon Carcinogenesis 

The inflammasome is a multiprotein oligomer consisting of caspase 1, PYCARD, NALP and 
sometimes caspase 5 . 
It is expressed in myeloid cells and is a component of the innate immune system.

https://en.wikipedia.org/wiki/Multiprotein_complex
https://en.wikipedia.org/wiki/Oligomer
https://en.wikipedia.org/wiki/Caspase_1
https://en.wikipedia.org/wiki/PYCARD
https://en.wikipedia.org/wiki/NALP
https://en.wikipedia.org/wiki/Caspase_5
https://en.wikipedia.org/wiki/Myeloid
https://en.wikipedia.org/wiki/Innate_immune_system


Figure 3 

Molecular Cell 2014 54, 309-320DOI: (10.1016/j.molcel.2014.03.039) 

The role of microbiota



Immune 
contexture of 
CC



Clinical implications
“Early Colon Cancer



Overview of adjuvant treatment in stage III Colon Cancer

50% of the patients are cured by surgery alone

Additional 22-24% are cured with FP adjuvant treatment

Additional 4-5% will the addition of Oxaliplatin

20-22% will eventually relapse

No needed to treat
FP        1 out of 4
Oxali 1 out of 25
6m       1 out  of 110



Local Immune Reaction

Mlecnik B et al. JCO 2011;29:610-618
©2011 by American Society of Clinical Oncology
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30

HR 1.07 (1.00-1.15), ∆3 yr DFS = -0.9%

Statistical non-inferiority of 3 months of therapy 

was not confirmed

Debates over the clinical interpretation 

considering the huge reduction in toxicity  

6 trials, 12,834 pts

- TOSCA 

- SCOT 

- IDEA FRANCE

- ACHIEVE 

- HORG 

- CALGB/SWOG 80702



IDEA 5-yr OS by regimen/risk 
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1417 1377 1328 1222 1101 959 636

1534 1449 1337 1207 1039 840 555
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LOW RISK FOLFOX  D – 0.3% : 3-mo OK LOW RISK CAPOX D + 2.3% : 3-mo OK 
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Sobrero et al Lancer Ocology 2021



Pages F et all, Ann Oncol 2020

IS in IDEA France



Stage III Stage III

All risk strata All risk strata
FFPE BLOCKS EVENTS

capox any duration 1607 414 capox any duration 332 126

3mo 801 207 3mo 165

6mo 806 207 6mo 167

folfox any duration 698 165 folfox any duration 240 110

3mo 366 94 3mo 121

6mo 332 71 6mo 119

total 2305 579 total 572 236

lo_risk lo_risk

capox any duration 881 140 capox any duration 212 66

3mo 439 63 3mo 107 34

6mo 442 77 6mo 105 32

folfox any duration 371 56 folfox any duration 134 59

3mo 201 39 3mo 64 30

6mo 170 17 6mo 70 29

total 1252 196 total 346 125

hi_risk hi_risk

capox any duration 726 274 capox any duration 120 60

3mo 362 144 3mo 58 29

6mo 364 130 6mo 62 31

folfox any duration 327 109 folfox any duration 106 51

3mo 165 55 3mo 57 28

6mo 162 54 6mo 49 23

total 1053 383 total 226 111

IDEA GREECE - SCOT VALIDATION COHORT



Statistical Analysis Report TransSCOT/ HalioDX Version 1 Draft 1, 04 September 2021  

 

 

 

Cancer Research UK Glasgow Clinical Trials Unit 
Page 19 of 36 

 

(b) 

 

6 DISEASE FREE SURVIVAL (DFS) 

Figure 6.1: Kaplan-Meier curves of disease-free survival (DFS) according to Immunoscore (IS) High/ Low 

 

3y Disease Free Survival 

overall

3months treatment

6months treatment

3-year DFS IS Low IS High

Treatment duration: 3 
months

65.8%, 95% CI (56.1% to 
73.9%)

78.5%, 95% CI (73.4% to 
82.7%)

Treatment duration: 6 
months

64.4%, 95% CI (54.8% to 
72.6%)

80.3%, 95% CI (75.3% to 
84.5%)
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Polymerase proofreading-associated polyposis (PPAP)

POLE Mutation

✓AD

✓Early-onset CRC, 
multiple or large 
adenomas with 
conventional pathology

✓Tumours: MSS

✓No extracolonic tumours

POLD1 Mutation

✓AD

✓Early-onset CRC, 
multiple or large 
adenomas

✓Tumours: MSS

✓Presence of early-onset 
EC; 1 pt with two 
primary brain tumours

✓No mutations identified 
in 386 early-onset ECs







Efficacy of Pembrolizumab in Phase 2 KEYNOTE-164 and 

KEYNOTE-158 Studies of Microsatellite Instability High Cancers
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INTRODUCTION

 • Approximately 5% of stage IV colorectal cancer (CRC), and varying frequencies 
of non-CRC, have high microsatellite instability (MSI-H) due to deficiencies in 

mismatch repair (dMMR)1, 2

 • MSI-H cancers have a higher frequency of somatic mutations, tumor-specific 

neoantigens, and tumor infiltrating lymphocytes than microsatellite stable (MSS) 

cancers3, 4

 • Pembrolizumab is the first anticancer therapy approved by the US FDA for a tissue/
site agnostic indication

 – Approved for previously treated MSI-H solid tumors, regardless of tumor type or 
site (MSI-H CRC after fluoropyrimidine, oxaliplatin, and irinotecan, and MSI-H 

non-CRC solid tumors after one prior therapy)

 • This approval was based on data showing an overall response rate of 39.6% and 
evidence of durable clinical benefit with pembrolizumab from 149 patients with 

MSI-H cancers across five clinical studies including 90 with MSI-H CRC and 59 with 

MSI-H non-CRC5

 • Here we present updated data evaluating the efficacy and safety of pembrolizumab 
in the ongoing phase 2 studies KEYNOTE-164 (61 patients with MSI-H CRC) and 
KEYNOTE-158 (94 patients with MSI-H non-CRC)

OBJECTIVES

 • Evaluate objective response rate (ORR) per RECIST v1.1 as assessed by 
independent central review in patients with MSI-H advanced solid tumors treated 
with pembrolizumab

 • Evaluate duration of response (DOR) and progression-free survival (PFS) per 
RECIST v1.1 as assessed by independent central review, overall survival (OS), and 
safety and tolerability in patients with MSI-H advanced solid tumors treated with 
pembrolizumab

METHODS

Study Design, Patients, and Treatment 

 • KEYNOTE-164 (NCT02460198) is a phase 2, open-label, non-randomized, 
multicenter study, conducted at 39 centers globally, of pembrolizumab monotherapy 
in patients with previously treated, unresectable locally advanced or metastatic 
MSI-H CRC 

 – Included adults with histologically confirmed, advanced, unresectable 

or metastatic MSI-H CRC and ≥2 prior therapies (must include prior 

fluoropyrimidine, oxaliplatin, and irinotecan); MSI-H status determined locally by 

PCR and/or IHC before enrollment 

 • KEYNOTE-158 (NCT02628067) is a phase 2, open-label, non-randomized, 
multicenter, multi-cohort study, conducted at 89 centers globally, of pembrolizumab 
monotherapy in patients with advanced solid tumors that had failed ≥1 prior therapy

 – G roup K enrolled patients with MSI-H non-CRC; MSI-H status determined 

locally by PCR and/or IHC before enrollment 

 – In other groups (A-J), MSI-H status was determined retrospectively by central 
laboratory PCR-based testing

 • Eligible patients in both studies received pembrolizumab 200 mg every 3 weeks 
(Q3W) until progression, unacceptable toxicity, or patient/physician decision

Assessments and Statistical Analysis Considerations

 • Primary endpoint was ORR by independent central radiology review (IRC) per 
RECIST v1.1

 • Secondary endpoints included DOR and PFS (per RECIST v1.1 by IRC), OS, and 
safety and tolerability

 • Tumor response was assessed every 9 weeks per RECIST v1.1 by IRC

 • Adverse events (AEs), including serious AEs and predefined AEs of clinical interest, 
were monitored throughout the study and for 30 days (90 days for serious AEs) after 

pembrolizumab discontinuation and were graded by investigator according to the 
National Cancer Institute Common Terminology Criteria for Adverse Events, version 4

 • Efficacy and safety analysis populations included all patients who received ≥1 dose 
of pembrolizumab

 • Point estimates and exact Clopper-Pearson confidence intervals were provided 
for ORR

 • Kaplan-Meier estimates were provided for DOR, PFS, and OS 

RESULTS

Patients

 • 61 patients with MSI-H CRC and ≥54 weeks of follow-up who 
were enrolled in KEYNOTE-164 as of the database cut-off date of 
Feb 10, 2017, are included in this analysis 

 • 94 patients with MSI-H non-CRC and ≥27 weeks of follow-up who 
were enrolled in KEYNOTE-158 as of the database cut-off date of 
Apr 28, 2017, are included in this analysis 

 • At time of analysis, median durations of follow-up were 13.2 months 
(range, 0-17) for patients with MSI-H CRC and 8.4 months (range, 

1-15) for patients with MSI-H non-CRC

Table 1. Baseline Characteristics and Demographics in Patients 

With MSI-H CRC and MSI-H Non-CRC

C haracteris tics M S I-H  C R C  

N  = 6 1

M S I-H  N o n -C R C  

N  = 94

Age, years, median (range) 53 (21–84) 64 (24–87)

≥65 years, n (%) 17 (28) 43 (46)

Male, n (%) 36 (59) 49 (52)

ECOG PS, n (%) 

0 29 (48) 47 (50)

1 32 (52) 47 (50)

Stage, n (%)

M1 61 (100) 78 (83)

Mutation statusa, n (%)

KRAS mutated 16 (26)

≥BRAF mutated 9 (15)

NRAS mutated 3 (5)

Tumor size, mm, median (range) 99 (11-408) 67 (12-316)

Prior (neo)adjuvant therapy, n (%) 22 (36) 20 (26)

Prior lines of therapy, n (%)

0 – 7 (7)b

1 6 (10) 37 (39)

2 28 (46) 26 (28)

≥3 27 (44) 22 (23)

Unknown – 2 (2)

ECOG PS, Eastern Cooperative Oncology Group performance status.

aMutation status was not assessed for MSI-H non-CRC tumors. 

bThese patients progressed <1 year after adjuvant therapy.

Figure 1. MSI-H Tumor Types Represented in KEYNOTE-164 and 

KEYNOTE-158
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Number in parentheses indicates the number of patients with each tumor type in the combined population 

of patients with MSI-H CRC and non-CRC. 

Treatment Disposition

 • Treatment is ongoing in 26 (43%) patients with MSI-H CRC and 
46 (49%) with MSI-H non-CRC

 • Overall, 35 (57%) patients with MSI-H CRC and 48 (51%) with 
MSI-H non-CRC discontinued pembrolizumab, largely due to 
progressive disease 

Tumor Response 

Table 2. Best Overall Response (RECIST v1.1 per IRC) in 

Patients With MSI-H CRC and MSI-H Non-CRC

B es t R es p o n s e M S I-H  C R C  

N  = 6 1a

M S I-H  N o n -C R C  

N  = 94b

n %  (95 %  C I) n %  (95 %  C I)

ORR 17 28 (17-41) 35 37 (28-48)

Complete response 0 0 4 4 (1-11)

Partial response 17 28 (17-41) 31 33 (24-43)

Stable disease 14 23 (13-36) 20 21 (14-31)

Progressive disease 28 46 (33-59) 29 31 (22-41)

DCR (CR+PR+SD) 31 51 (38-64) 55 59 (47-69)

Median time to response, 

months (range)

4 (2-10) 2 (1-10)

DCR, disease control rate; CR, complete response; PR, partial response; SD, stable disease. 

a2 patients were nonevaluable.

b10 patients were nonevaluable.

Figure 2. Best Percentage Change From Baseline in Target 

Lesion Size (RECIST v1.1 per IRC). A. Patients With MSI-H 

CRC. B. Patients With MSI-H Non-CRC. 
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Figure 3. Duration of Response (RECIST v1.1 

per IRC). A. Patients With MSI-H CRC. 

B. Patients With MSI-H Non-CRC.
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Progression-Free Survival

Figure 4. Kaplan-Meier Estimates of Progression-Free 

Survival (RECIST v1.1 per IRC). A. Patients With MSI-H 

CRC. B. Patients With MSI-H Non-CRC. 
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Figure 5. Kaplan-Meier Estimates of Overall Survival. A. Patients With 

MSI-H CRC. B. Patients With MSI-H Non-CRC.
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Table 3. Treatment-Related Adverse Events in Patients With MSI-H CRC and 

MSI-H Non-CRC

E ven ts M S I-H  C R C  

N  = 6 1, n  (% )

M S I-H  N o n -C R C  

N  = 94, n  (% )

Any grade 35 (57) 58 (62)

Grade 3-4 9 (15) 12 (13)

Led to death (grade 5) 0 0

Led to discontinuation 1 (2) 6 (6)

In ciden ce ≥ 10% A n y grade G rade 3 -4 G rade  5 A n y grade G rade 3 -4 G rade 5

Arthralgia 10 (16) 0 0 3 (3) 0 0

Nausea 9 (15) 0 0 8 (9) 0 0

Diarrhea 8 (13) 0 0 9 (10) 1 (1) 0

Asthenia 7 (12) 1 (2) 0 8 (9) 1 (1) 0

Pruritus 7 (12) 0 0 11 (12) 0 0

Fatigue 6 (10) 2 (3) 0 11 (12) 0 0

Table 4. Immune-Mediateda Adverse Events in Patients With MSI-H CRC and 

MSI-H Non-CRC

E ven ts M S I-H  C R C  

N  = 6 1, n  (% )

M S I-H  N o n -C R C  

N  = 94, n  (% )

Any grade 11 (18) 17 (18)

Grade 3-4 3 (5) 5 (5)

Led to death (grade 5) 0 0

Led to discontinuation 1 (2) 2 (2)

In ciden ce ≥ 0% A n y grade G rade 3 -4 G rade 5  A n y grade G rade 3 -4 G rade 5

Hypothyroidism 5 (8) 0 0 5 (5) 0 0

Hyperthyroidism 3 (5) 0 0 4 (4) 1 (1) 0

Pancreatitis 3 (5) 3 (5) 0 0 0 0

Colitis 1 (2) 0 0 3 (3) 0 0

Hepatitis 1 (2) 1 (2) 0 0 0 0

Myositis 1 (2) 0 0 0 0 0

Pneumonitis 1 (2) 0 0 4 (4) 1 (1) 0

Severe skin toxicity 1 (2) 1 (2) 0 1 (1) 1 (1) 0

Type 1 diabetes mellitus 0 0 0 1 (1) 1 (1) 0

Guillain-Barre syndrome 0 0 0 1 (1) 1 (1) 0

aBased on a list specified by the sponsor and considered regardless of attribution to treatment or immune relatedness by 

investigator. 

CONCLUSIONS

• Response rate and durability seen with 

pembrolizumab in patients with previously 

treated advanced MSI-H cancers exceeded 

those previously seen with standard-of-care 

therapy in this population6

 – ORR of 28% for CRC and 37% for 

non-CRC

 – Median DOR was not reached over a 

median follow-up of 13.2 mo for CRC 

and 8.4 mo for non-CRC

 – Median OS was not reached for CRC 

and 13.6 mo for non-CRC, with 12-mo 

OS rates of 72% and 54%, respectively

• Safety profile was consistent with that 

previously observed for pembrolizumab in 

patients with advanced solid tumors

• Data support the recent US FDA approval 

of pembrolizumab for previously treated 

MSI-H solid tumors

• Currently, the phase 3 KEYNOTE-177 study 

(NCT02563002) is evaluating the efficacy 

and safety of first-line pembrolizumab 

versus those of standard-of-care therapy in 

patients with MSI-H stage IV CRC 
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Radiographic Response in Target Lesions
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Duration of Response
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Progression-Free Survival in Key Subgroups 







Immunoprevention in Lynch Syndrome?

Presented By Matthew Yurgelun at 2018 ASCO Annual Meeting



Immunosurveillance in Lynch Syndrome

Presented By Matthew Yurgelun at 2018 ASCO Annual Meeting



Immunotherapy in unselected CRC population

Drug ORR 

Ipilimumab 0%

Nivolumab 0%

Pembrolizumab 0%

Atezolizumab 0%

Topalian NEJM 2012

Patnaik Clin Can Res 2015

Herbst R ASCO 2013

Colorectal tumors have low number of mutations

Colorectal tumor have impaired antigen presentation  



Ebert et al. Immunity 2016

• MEK inhibition alone can result in intratumoural T cell accumulation and 
MHC Class I upregulation

• MEK inhibition and anti-PDL1 are synergistic in xenograft models

MEK inhibition has a direct effect on T cells and the 
tumour microenvironment

Tumour volume (mm3)

Day

Control

Anti-PDL1

MEKi (38963)

MEKi + anti-PDL1

ND MEKi

Class I MHC

p=0.0024

CD8+ T cell 

per tumour cell

ND MEKi

T CELLS 

ARE 

ACTIVATED 

AND LIVE 

LONGER

TUMOUR 

CELLS 

ARE 

MORE 

VISIBLE

TUMOURS ARE 

MORE 

SUSCEPTIBLE

A more favourable tumour microenvironment from MEK inhibition 

may help to unlock the full anti-tumour potential of PD-L1 inhibition
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Bendell et al. ASCO 2016

Desai et al. ESMO 2016

Cobimetinib + Atezolizumab efficacy: change in 
tumour burden

• Four patients had partial responses (confirmed per RECIST v1.1); responses are ongoing in 
two of these patients

• Median duration of response was not reached (range: 5.4–14.9+ months)
• Tumour volume reduction was not associated with PD-L1 status: TC3 (n=1, PD), TC0 (n=18), 

NA (n=4)

aConfirmed per RECIST v1.1
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Biomarkers: CD8 T-cell Accumulation and MHC I Expression



COTEZO (GO30182)
Protocol Design

ARM
A

Cobimetinib + atezolizumab
n=180

ARM
B

Atezolizumab
n=90

ARM
C

Regorafenib
n=90

Treatment to 
continue until 
loss of clinical 
benefit

 Stratified by tumor extended RAS status and time since diagnosis of first metastasis 
 MSI-H capped at approximately 5%
 At least 180 patients with extended RAS-mutant tumors to be enrolled

n=360

2:1:1

 Unresectable
mCRC patients

 Received at least 
2 regimens in 
metastatic setting 
(not including 
maintenance)





Tumour-derived VeGF inhibits   maturation of 

dendritic cells (Dcs) 
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Wallin et al. AACR 2016

Combined chemotherapy plus Bevacizumab 
may create a favourable microenvironment 
for immunotherapy

• Increases in PD-L1 expression on immune cells are observed on-
treatment (4/7)

• Baseline PD-L1 levels were not predictive of response

Patient 4

Patient 5

Patient 7

Pretreatment

Post FOLFOX + 

bevacizumab + 

atezolizumab

CD8 PD-L1

Pretreatment

Post FOLFOX + 

bevacizumab + 

atezolizumab
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Wallin et al. AACR 2016

Atezolizumab plus Bevacizumab and/or 
FOLFOX in mCRC: 
phase Ib

• 3/9 patients treated beyond 

15 months continue to be 

on treatment

• No unexpected toxicities 

were observed

Patient 

number ORR mPFS DOR

23 52%
14.1 

months

11.4 

months

Tumour burden over time
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MODUL: overall study design

Cohort 1
BRAFmut

Cohort 2
BRAFwt

R

R

5-FU/LV + cetuximab + vemurafenib

FP + bevacizumab + atezolizumab

FP + bevacizumab

FP + bevacizumab

Induction treatmenta,b Biomarker-driven maintenance treatment

Cohort 3
HER2+

FP + bevacizumab

Capecitabine + trastuzumab + pertuzumab

R

Cobimetinib + atezolizumab

FP + bevacizumab

Cohort 4
HER2– BRAFwt

R

T
R
E
A
T
M
E
N
T

U
N
T
I
L

P
D

Follow-up

aKey eligibility criteria: histologically confirmed mCRC; measurable, unresectable disease (RECIST 1.1); no prior chemotherapy for mCRC; age 18 years; ECOG PS 2
bPatients with disease progression following Induction treatment can receive further treatment at the discretion of their physician 

Primary objective: Progression-free survival (PFS; RECIST v1.1) measured from randomization in each maintenance treatment cohort

Secondary objectives: Overall survival (OS); overall response rate (ORR); disease control rate (DCR); time to treatment response (TTR); duration of 
response (DoR); change in ECOG performance status; safety

FOLFOX + 

bevacizumab
8 cycles (16w)

or

FOLFOX + 

bevacizumab

6 cycles (12w)

then 

5-FU/LV + 

bevacizumab

2 cycles (4w)

CR 

PR 

SD



Primary analysis of PFS: 1L BRAFwt

Median follow-up 10.5 months
PFS Subgroup analysis

Median duration of induction treatment phase: 4.1 months
One MSI patient in the FP + bev + atezo arm had a complete response during the maintenance treatment phase

FP + bev + atezo FP + bev

Median PFS, months 7.13 7.39

Stratified HR (95% CI) 0.92 (0.72–1.17)
p=0.48

No. at risk

FP+bev+atezo

FP+bev

Time (months)

0 3 6 9 12 15 18 21

1.00

0.75

0.50

0.25

0.00

FP + bev + atezo

FP + bev        

297 224 141 83 39 13 0 0

148 109 69 40 13 2 1 0

S
u
rv

iv
a
l 
p
ro

b
a
b
ili

ty

Subgroup Level Hazard ratio (95%CI)

Total Total (N=445) 0.92 (0.72–1.17)

Age
<65 years (n=254) 0.89 (0.65–1.23)

≥65 years (n=191) 0.93 (0.64–1.35)

Gender
Male (n=271) 0.77 (0.56–1.04)

Female (n=174) 1.21 (0.81–1.80)

Region
Europe (n=398) 0.92 (0.71–1.19)

ROW (n=47) 0.81 (0.38–1.76)

Tumour response at end of ITP
CR/PR (n=275) 0.76 (0.55–1.05)

SD (n=169) 1.23 (0.85–1.79)

Baseline ECOG status
0 (n=266) 0.74 (0.54–1.01)

1/2 (n=179) 1.25 (0.85–1.84)

AJCC/UICC stage at diagnosis
Stage I/II/III (n=117) 1.23 (0.75–2.01)

Stage IV (n=325) 0.83 (0.63–1.11)

Prior systematic adjuvant therapy
Yes (n=60) 1.41 (0.71–2.80)

No (n=383) 0.85 (0.65–1.10)

No. of metastatic sites at
baseline

<2 (n=203) 0.98 (0.68–1.41)

≥2 (n=242) 0.88 (0.63–1.22)

Liver metastatic sites at baseline
Yes (n=345) 0.91 (0.69–1.20)

No (n=100) 0.87 (0.52–1.45)

Cancer type
Colon (n=269) 0.91 (0.66–1.26)

Rectal (n=125) 1.09 (0.70–1.69)

Tumour colon location
Right (n=81) 0.92 (0.51–1.66)

Left (n=313) 0.97 (0.73–1.30)

Initial diagnosis
Synchronous (n=336) 0.79 (0.60–1.05)

Metachronous (n=100) 1.57 (0.90–2.74)

0              1               2              3

Favours FP + bev + atezo Favours FP + bev



• Binds simultaneously with 1 arm to CD3 on 
T cells and with 2 arms to CEA on tumor cells

• Flexible 2-to-1 format enables high-avidity binding and 
selective killing of high CEA-expressing tumor cells

• Longer half-life compared with other 
TCB formats

• Silent Fc results in reduced risk of FcγR-related 
cytokine release/IRRs 

CEA-TCB structure

CEA-TCB is the first T-cell bispecific antibody with a novel 2-to-1 format, 
optimized for efficacy and safety 

63

Direct T-cell activation skipping antigen recognition 
upon binding to CEA protein. 

• Simultaneous binding of TCB to tumor (CEA) and T 
cells (CD3)

• Killing of tumor cells independent of pre-existing 
immunity

• T-cell proliferation at site of activation

Fab, fragment antigen-binding region; IRR, infusion-related reaction. 1. Bacac M, et al. Clin Cancer Res. 2016; 2. Bacac M, et al. OncoImmunology. 2016; 3. Figure 
(right) adapted from: Green J, Ariyan C. The Scientist, April 2014.

Argilés G, et al. CEA-TCB in CRC. ESMO WGI 2017.





Would you swipe your own credit card?

Presented By John Marshall at 2015 ASCO Annual Meeting



573 women stage I to III colorectal ca

Harvard, NCI

HR=0,39

HR=0,43



Motivational 
Interviewing: 
Preparing 
People to 
Change 
Addictive 
Behavior





CC clasification based on heterogeneity



TAKE HOME MESSAGES:

• Immunotherapy is the new standard of care for the 5% of MSI-H 
mCRC 

• Immunoscore is a strong prognostic biomarkers and could be used for 
risk stratification in stage II and III Colon Cancer

• The complex interplay between the epithelial barrier, its microbial 
ecosystem, and the local immune system are key element in 
understanding of CC immunobiology



cost per year of survival gain

• CRC screening : $6600

• Mamography: $22000

• Test Pap: $250000


