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George W. Sledge ASCO 2005

BIOLOGY HAS 
SPOKEN AND 
WE SHOULD 
LISTEN

molecular tumor profiling that help to identified patient populations most 
likely to benefit from targeted therapy and/or immunotherapy and predict 
response to treatment 

—that is, precision medicine



PRECISION MEDICINE IN ONCOLOGY
instead of one-size-fits-all approaches, this strategy considers molecular features specific to the 
tumor ( DNA mutations, gene expression and protein alterations) dramatic changes in the 
treatment paradigms for many cancer types with molecularly targeted agents and 
immunotherapy



TUMOR TISSUE REMAINS THE GOLD STANDARD FOR MOLECULAR DIAGNOSTIC ANALYSIS

NGS AND LIQUID BIOPSIES PROVIDE REAL-TIME AND LESS INVASIVE ACCESS TO TUMOR 
GENETICS ENHANCING TREATMENT PRECISION

•IDENTIFIES TARGETED THERAPIES:
NGS screens multiple genes simultaneously to identify specific targetable mutations 
(BRAF, KIT, EGFR, ERBB2, FGFR3, PIK3CA, AKT1, TSC1, ESR1, ROS1, AND ALK REARRANGEMENTS)

•DETERMINES IMMUNOTHERAPY ELIGIBILITY:
detects key biomarkers such as microsatellite instability (MSI -H) and tumor mutational burden (TMB) 
which predict respons to immunotherapy.

•REPLACES MULTIPLE SINGLE-GENE TESTS:
traditional testing looks at one gene at a time, which wastes valuable time and tumor tissue (checks 
hundreds of genes at once)

•TRACKS RESISTANCE AND PROGRESSION BY LIQUID BIOPSIES 
monitoring of tumor evolution over time and treatment,picking up minimal residual disease (MDR) 
and identify emergent resistance clones.



ESMO RECOMMENDATIONS FOR GI TUMORS ROUTINE MULTIGENE NGS 

• COLORECTAL CANCER (CRC): is recommended for advanced or metastatic CRC to 
detect actionable alterations (such as MSI/dMMR, BRAF, RAS, and HER2).

• CHOLANGIOCARCINOMA: routine NGS is recommended in advanced disease to 
identify targetable fusions or mutations (such as IDH1 mutations and FGFR2 
fusions)

• GASTROINTESTINAL STROMAL TUMORS (GIST): Updated ESMO guidelines 
expanded tumor NGS recommendations to encompass rare tumors like advanced 
GIST to check for KIT and PDGFRA mutations. 

• TUMOR-AGNOSTIC ALTERATIONS: Recommended in metastatic cancers where 
matched therapies or clinical trials are accessible

https://doi.org/10.1016/j.annonc.2024.04.005



Overall survival according to the presence of gain alterations and subsequent 
implementation of targeted therapy in patients with advanced-stage disease and 
complete follow-up.

JCO Precis Oncol 10, 2026

We must move away from reactive, sequential single-
gene testing. 
It exhausts valuable tissue samples and delays time-to-
treatment



HOW DOES GENETIC TESTING INFLUENCE CHEMOTHERAPY RISK 
FOR GASTROINTESTINAL CANCER PATIENTS?

• Genetic testing evaluates variants in genes such as  DPYD and UGT1A1 
variants that affect the metabolism of chemotherapy drugs used in GI cancers. 

• DPYD gene variants impair the breakdown of fluoropyrimidine, leading to toxic drug 
accumulation

 
• UGT1A1 gene variants affect irinotecan metabolism, increasing risks of severe 

diarrhea and low white blood cell counts. 

• identifying these variants before treatment and  tailoring chemotherapy doses- reduce 
adverse side effects from 65% to 38% and lowering treatment discontinuation rates

https://www.pennmedicine.org/news/genetic-testing-lowers-risks-from-chemo-for-gi-cancer
https://www.pennmedicine.org/news/genetic-testing-lowers-risks-from-chemo-for-gi-cancer


COLORECTAL CANCER 

a recent study estimated that over 1,100 patients would require NGS-based MSI testing to identify one 
MSI-H case that IHC would miss. In contrast, nearly 500 patients would require IHC to identify one dMMR 
case missed by NGS.5 Similarly, these numbers were comparable between MMR IHC and PCR-based 
MSI test 

 College of American pathology 2026. Mismatches in Mismatch Repair: Navigating Discordant MMR/MSI Test Results



MCRC ESMO CLINICAL RECOMENDATION 2026. 



At 24 months, the restricted mean survival time was 10.6 months longer with nivolumab plus ipilimumab than with 
chemotherapy 
24-month OS of 74% with dual IPI/NIVO blockade



A RANDOMISED STUDY OF ENCORAFENIB, CETUXIMAB, AND FOLFIRI 
VERSUS FOLFIRI WITH OR WITHOUT BEVACIZUMAB IN BRAF V600E-MUTANT 

COLORECTAL CANCER: BREAKWATER COHORT 3

Annals of Oncology, 2026; 37, 1133-1143



CALGB 80405 „POST- HOC “ ANALYSIS 
RAS WT( KRAS, NRAS) 

LEFT VS RIGHT SIDES TUMOR OS





IMPACT OF HUMAN EPIDERMAL GROWTH FACTOR RECEPTOR 2 IN PATIENTS WITH METASTATIC 
COLORECTAL CANCER TREATED WITH CHEMOTHERAPY PLUS BEVACIZUMAB OR ANTI-EGFRS: 

EXPLORATORY ANALYSIS OF EIGHT RANDOMIZED TRIALS

(A) ORR, (B) PFS, and (C) OS according to HER2 
expression/amplification status and monoclonal 
antibody received

(A) ORR, (B) PFS, and (C) OS according to HER2 mutational status 
in HER2-negative tumors and monoclonal antibody received.

left-sided pMMR RAS/BRAF wild-type tumors (nHER2-pos = 30), showing shorter PFS in HER2-
pos and no predictive effect on the use of bev or anti-EGFRs with chemotherapy doublets. 

J Clin Oncol 43, 3184-3197(2025)



KRAS G12C INHIBITION (4% OF COLORECTAL CANCERS) IS IDENTIFIED THROUGH 
COMPREHENSIVE TUMOR GENETIC SEQUENCING



AMBROSINI M, ROUSSEAU B, MANCA P ...
IMMUNE CHECKPOINT INHIBITORS FOR POLE OR POLD1 PROOFREADING-

DEFICIENT METASTATIC COLORECTAL CANCER
ANNALS OF ONCOLOGY, 2024; 35, 643-655



PROGNOSTIC ROLE OF TUMOR PIK3CA MUTATION IN COLORECTAL CANCER: 
A SYSTEMATIC REVIEW AND META-ANALYSIS

affecting about 15%–20% of CRC patients.
PIK3CA mutations significantly associated with worse PFS and shorter OS in CRC with 
anti-EGFR treatment.  
causes resistance to BRAF inhibitors in BRAF V600E colorectal cancer.

Ann Oncol . 2016 Jul 19;27(10):1836–1848



RECOMMENDATIONS FOR THE USE OF NEXT-GENERATION SEQUENCING 
(NGS) FOR PATIENTS WITH ADVANCED CANCER IN 2024: A REPORT FROM THE 

ESMO PRECISION MEDICINE WORKING GROUP



BILIARY TRACT CANCER: ESMO CLINICAL PRACTICE GUIDELINE



BRAF&HER2

Dabrafenib plus trametinib in patients with BRAFV600E-mutated 
biliary tract cancer (ROAR): a phase 2, open-label, single-arm, 
multicentre basket trial

HER2 alteration happens more often in extrahepatic (outside 
the liver) cholangiocarcinoma (5–20%) and gallbladder 
cancer (15–35%) than in intrahepatic (inside the liver) 
cholangiocarcinoma (about 5%)

TRASTUZUMAB AND PERTUZUMAB (DUAL ANTI-HER2 
BLOCKADE) HER2-POSITIVE CHOLANGIOCARCINOMA



FINAL OVERALL SURVIVAL EFFICACY RESULTS OF IVOSIDENIB FOR PATIENTS WITH 
ADVANCED CHOLANGIOCARCINOMA WITH IDH1 MUTATION 

THE PHASE 3 RANDOMIZED CLINICAL CLARIDHY TRIAL

…despite 70% crossover from placebo, 
ivosidenib numerically improved OS, 
with a median OS of 10.3 months and a 
12-month survival rate of 43%. 
After adjustment for crossover, the OS 
benefit was more pronounced (P<0.001), 
with a trend toward preservation of 
quality of life.

Zhu AX, Macarulla T, Javle MM, et al. Final Overall Survival Efficacy Results of Ivosidenib for Patients With 
Advanced Cholangiocarcinoma With IDH1 Mutation: The Phase 3 Randomized Clinical ClarIDHy Trial. JAMA 
Oncol. 2021;7(11):1669–1677. doi:10.1001/jamaoncol.2021.3836



FUTIBATINIB FOR FGFR2-REARRANGED INTRAHEPATIC CHOLANGIOCARCINOMA 
N ENGL J MED 2023;388:228-239

Futibatinib demonstrated clinically 
meaningful and durable activity in 
previously treated patients with FGFR2-
rearranged intrahepatic CCC

This study established FGFR2 alterations 
as an actionable molecular target and 
reinforced the role of comprehensive 
molecular profiling in advanced iCCA.



Real-world impact of NGS in advanced GI cancers
Grover A, Makan NS · J Clin Oncol. 2025;43(4_suppl):814 · Retrospective cohort, n = 77

77
ADVANCED GI

CANCERS

59.7%
TARGETABLE
MUTATIONS

44.2%
FDA-APPROVED

TARGETED THERAPY

6.5%
NGS IMPACTED
1L TREATMENT

79.2% Eligible for a clinical trial 11 vs 7.5 months of treatment
biomarker vs no biomarker

TAKE-HOME

NGS identifies therapeutic opportunities far more often than they translate into first-line treatment.

Real-world community setting; small retrospective cohort. Percentages are presented as reported and are not shown as a mathematical funnel.



THANK YOU FOR ATTENTION
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