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The Treatment Paradigm of CRC need to change 

Treatment algorithms in CRC do not incude any tool with the capability to mitigate 

three main landmarks of the disease

TUMOR HETEROGENEITY CLONAL EVOLUTION HOST INTERACTIONS



2D-GUIDED DECISIONS

The patient The Molecular profile 

The Tumor Location

What about sex, 

gender or age of 

onset?

Whats happens in 

subsequents lines of 

treatment?

Do we have to care about 

M1 locations?



BRAFV600E Metastatic Colorectal Cancer

• BRAFV600E mCRC represents an entity of its own with Clinical particularities

and prognostic and predictive implications

• BRAF have reshaped the overall prognosis of this patient population by the

identification of the rebound upregulation of EGFR that could be overcome by

combining an anti-EGFR agent.

• In MSS population, encorafenib-cetuximab is the gold standard in the

second/third line settings. In MSI-BRAFV600E mCRC PD1 inh must be prioritized

• The best first-line treatment strategy remains to be determined particularly in

MSS BRAFV600E tumors (ongoing the BREAKWATER study)

• Given the immunogenic nature of BRAF tumors current strategies are evaluating

the combination of immune checkpoint inhibitors with BRAF inhibitors with

promising preliminary results.

Elez E and Ros J. Nat Med. 2023 Feb;29(2):307-308Tabernero J, Ros J and Elez E 10.1200/EDBK_349561 American Society of Clinical Oncology Educational Book 42 (May 3, 2022) 254-263



KRAS Mutated Metastatic Colorectal Cancer

KRASG12D inhibitor MRTX1133

Hallin J et al. Nat Med. 2022 Oct;28(10):2017-20182022)
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HER2 Amplified Metastatic Colorectal Cancer

Phenotype

✓ ERBB2+ <5% 1-3 

✓ Enriched in RASwt 1-3

✓ No evidence about differences sex

✓ Rectal and left-sided tumors

✓ CNS M1 avidity

Biomarker role HER2amp

- Prognostic3: controversial

- Negative predictive4-7: antiEGFR?

*Controversial, lack of prospective data

-Positive predictive: Dual antiHER2 treatment

*Not approved

Identifying ERBB2+: specific criteria for mCRC

IHQ3+: Intense circumferential, 

basolateral /lateral ≥50% cells 
IHQ2 + or 10-50% cells IHQ3+→ 

ISH (+ if ERBB2/CEN17 ≥2 )

IHQ 3+ or ISH + means HER2 is amp/overexpressed 8

1. Meric-Bernstam F et al. Clin Cancer Res. 2019 Apr 1;25(7):2033-2041, 2. Seo A.N et al. Plos One 2014, 9, e98528, 3. NAM SK et al. Plos One 2016 11, e0151865, 4. Laurent-Ouig P et al. Ann Oncol 2016, 27, vi151, 5. Sartore-Bianchi A et al. Oncologist 2019, 24: 1395-1402, 6. Raghav K et al.  J Clin 

Oncol 2016 34: 3517, 7. Bertotti A et al. Cancer Discovery 2011 1: 508-523, 8. Valtorta E, et al.  Mod Pathol. 28 (11):1481-1491(2015) 9. Kavuri SM et el. Cancer Discov 2015 Aug;5(8):832-41, 10. Siena, S. et al. Lancet Oncol:779-789 (2021). // Tissue images: Liu, F et al. Virchows Archiv. 476 (2020)// 

Body image: BioRender
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✓ NTRK fusions occur in 0.2% to 2.4% of colorectal cancers

✓ NTRK rearrangements more frequently occurred in elderly

patients, with right-sided tumors, RAS/BRAF wild type, and MSI-

high (P < .001) cancers.

✓ Patients bearing NTRK fusions have shorter overall survival

(15.6 months) than negative patients

✓ NTRK fusions have been associated with primary resistance to

anti–epidermal growth factor receptor agents

✓ Both Larotrectinib and entrectinib have demonstrated efficacy in 

mCRC.

Fusions In Colorectal Cancer: NTRK

Pietrantonio F et al, J Natl Cancer Inst. 2017 Dec 1;109(12), Cocco E et al. Nat Rev Clin Oncol. 2018 Dec;15(12):731-747, Hong DS et al. Lancet Oncol 2020 Apr;21(4):531-540, Garrido-laguna I Et Al Et Al. Ann Oncol Vol 33, suppl 4, S370-S371



• POLE /δ -mutant colorectal cancers display increased

lymphocyte infiltration and effector cytokines

• POLE proofreading deficiency predicts anti–PD-1

efficacy in mismatch repair–proficient tumors

• Only tumors harboring selective POLE pathogenic mt in

the DNA binding or catalytic site of the exonuclease

domain obtain RR to anti–PD-1 monotherapy

Rousseau B et al Cancer Discovery 2022, Domingo E, Lancet Gastroenterol Hepatol 2016, Garmezy B et al JCO PO 2021

IN THE SPOTLIGHT: POLE/Δ Mutations in Colorectal Cancer

Pathogenic somatic POLE/δ mutations are detected in <1% of colorectal cancers and are mutually 

exclusive with MMR-D: younger at diagnosis, more male, right-sided tumors.



Novel Clinical trial Designs
Novel Compounds and 

Treatment Combinations
Novel Settings

All comers: HOW CAN WE MOVE FORWARD?  

Is immunotherapy the answer



I. Novel Clinical trial Designs: From Bench To Bedside and Bench Again



I. Novel Clinical trial Designs: From Bench To Bedside and Bench Again



A single-cell tumor immune atlas for precision oncology

Nieto P et al. Genome Res . 2021 Oct;31(10):1913-1926.

A phase II study of durvalumab with or without tremelimumab in MSS and 

MSI colorectal and endometrial tumors with single cell characterization of 

persistent cells upon treatment

The Serpentine Study

EXPLORATORY OBJECTIVES

✓ To characterize at a single cell resolution the epigenome of the tumors (baseline/on-ttm)

✓ To correlate the antitumor activity with other biomarkers on tumor tissue and in blood

✓ Prediction of patient-specific tumor neo-antigens from the analysis of the mutanome (RNA-seq and

exome DNA-seq) and correlate with response

✓ Correlate response to immunotherapy with the mobilization of lymphocytes from the tumor (tumor-

specific clonotypes – TcR-seq) to peripheral blood after treatment.

EudraCT: 2021-004061-13

I. Novel Clinical trial Designs: From Bench To Bedside and Bench Again



Development of immunotherapy-based strategies for MSS mCRC

Combination of immune 

checkpoint inhibitors

Combination with 

antiangiogenic agents

Combination with 

radiotherapy

Combination with target 

therapies
Intratumoral therapies

Bispecific antibodies

Cancer vaccines

Combination with 

chemotherapy

Adapted from Chen D and Mellman I, Immunity (2013)

II. Novel Compounds and Treatment Combinations 



II. Novel Compounds and Treatment Combinations 

Tian J et al, Nature Medicine January 2023

Combined PD-1, BRAF and MEK inhibition in BRAFV600E CRC

Potential tumor cell-intrinsic mechanism of cooperativity between MAPK 

inhibition and immune response



BISPECIFIC MONOCLONAL ANTIBODIES

Engagement of immune cells to the tumor cell 

Targeted delivery of payloads.

Blocking signaling

Suurs F et al. Pharmacol Ther. 2019 Sep;201:103-119

II. Novel Compounds and Treatment Combinations 



III. Novel Settings

VHIO CRC Pipeline



https://seer.cancer.gov/statfacts/html/colorect.html, Dasari A et al. Nature Rev 2020

III. Novel Settings

Targeting the molecular Metastatic Disease 

https://seer.cancer.gov/statfacts/html/colorect.html


III. Novel Settings

Lund Lorentzen C et al. Lancet Oncol 2022 Oct; 23(10): e450–e458

mRNA Vaccines and Molecular Metastatic Disease in CRC



Cañellas-Socias A et al. Nature 2022

High-relapse cells (HRCS): A window of vulnerability 

III. Novel Settings: The Early Stage



Changing demographics show an increasing incidence in younger patients in 

certain GI malignancies, most notably in but not limited to CRC

1. Siegel RL et al. CA Cancer J Clin 70:145-164, 2020,3. Akimoto N et al.Nat Rev Clin Oncol  2021 Apr;18(4):230-243 2.  Lumish MA and Cercek A. J Clin Oncol 40:2662-2680, 2022

BUT CARE THE FUTURE: A Changing Patient - Profile

To consider: lifestyle considerations (dietary content/patterns, 

obesity, alcohol) and environmental exposures.



Incorporating Novel Technologies will be a Must 

 

RADIOMICS PATHOMICS 

Lambin P et al. Nature reviews Clinical Oncology 2017;14(12):749–62 
Chen D et al. Nat Commun. 2022 Nov 12;13(1):6903



Clinical Trial Design: Methods
Multi-Arm Multi-Stage Designs and Adaptive Platform Trials

Adaptive Platform Trials Coalition. Nat Rev Drug Discov. 2019 Oct;18(10):797-807.



Clinical Trial Design: Methods

About Endpoints and Post Approval follow up

Accelerated Approval 

Pathways*

Priority Review

Breakthrough Therapy

Accelerated Approval

Fast Track

Response Rate    Progression Free Survival  Overall Survival

CONFIRMATOR

Y TRIALS 

STILL needed 

upon approval

SURROGATED 

ENDPOINTS

Histology 

Context STILL 

matters

THERAPEUTIC 

ARENA

Care clinical 

utility

RWE ADDED 

VALUE

Consider data 

sharing

Early Phase Clinical trials Post-Approval Studies

www.fda.gov/patients/learn-about-drug-and-device-approvals/fast-track-breakthrough- therapy-accelerated-approval-priority-review 
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