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Liquid Biopsies versus tissue rebiopsy

Non-invasive

Safe and easy to repeat prospectively through cancer history (helps with temporal heterogeneity)

Theoretically it should recapitulate tumour clones and subclones across body (helps with spatial heterogeneity)



Requirements for clinical implementation of liquid biopsies 

1. Analytical validity
Test capacity to detect what we want

2. Clinical validity
Demonstrate predictive value of the test for the clinical endpoint of interest

3. Clinical utility
Demonstrate that acting upon the test result can improve health outcomes
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Genetic characterization for treatment selection 

“…a plasma first approach is already appropriate in the acquired resistance setting 
for oncogene-driven NSCLC owing to the possibility of overcoming inherent 
limitations of tissue sampling…”

Rolfo C et al. J Thorac Oncol 2021; Pascual J et al. Ann Oncol 2022 

“…For patients with advanced cancer, validated and adequately sensitive ctDNA
assays have utility in identifying actionable mutations to direct targeted therapy, and
may be used in routine clinical practice…ctDNA assays may be routinely used when 
faster results will be clinically important, or when tissue biopsies are not possible or 
inappropriate…”



Genetic characterization for treatment selection 

Turner N et al. Lancet Oncol 2020



Genetic characterization for treatment selection 

Turner N et al. Lancet Oncol 2020



Genetic characterization for treatment selection 

Santiago-Walker et al. Clin Can Res 2016



Genetic characterization for treatment selection 

Pascual J et al. Ann Oncol 2022



Genetic characterization for treatment selection 

ctDNA assays are still relatively limited for fusions although can be reliable if sufficient tumour purity 

Lee JK et al. Clin Can Res 2022



Genetic characterization for treatment selection 

Courtesy of Ben O´Leary

ctDNA assays are still relatively limited for CNV profiling 
(also challenging in tissue if low tumour purity)



Genetic characterization for treatment selection 

Pascual J et al. Ann Oncol 2022

We need to fully understand limitations of results we get back

-Risk of false positive (non-pathogenic mutations, CHIP, CHIP contributing to bTMB, etc)

-Risk of false negative (assay sensitivity, genomic coverage, etc)



Genetic characterization for treatment selection 

In-house?
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Resistance mechanisms 

Sartori-Bianchi A et al. Nat Med 2022



Resistance mechanisms 

O´Leary B et al. Cancer Discovery 2018



Resistance mechanisms 

Bidard FC et al. JCO 2022; Oliveira M. SABCS 2022



Resistance mechanisms 

Bidard FC et al. Lancet Oncol 2022



Resistance mechanisms 

In-house?



Early on-treatment dynamics for efficacy prediction 



Early on-treatment dynamics for efficacy prediction 

O´Leary B et al. Nat Comms 2018; Pascual J et al. Cancer Discovery 2021; Pascual J et al. Clin Can Res 2023



Early on-treatment dynamics for efficacy prediction 

Zhang et al. Cancer Discovery 2020

Urothelial
NSCLC
SCLC
Gastroesophageal
TNBC
Ovarian
….



Early on-treatment dynamics for efficacy prediction 
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Molecular residual disease for relapse prediction

Garcia-Murillas I et al. JAMA Oncol 2019; Tie J et al. JAMA Oncol 2019; Tarazona N et al. Ann Oncol 2019

Clinical validity 



Molecular residual disease for relapse prediction

Tie J et al. NEJM 2022



Molecular residual disease for relapse prediction

Kotani D et al. Nat Med 2022

ctDNA+ four weeks after surgery ctDNA- four weeks after surgery



Molecular residual disease for relapse prediction



Early diagnosis



Early diagnosis

+/-
Colonoscopia

Adherence

~80%

~70%

~50%



Early diagnosis

Cohen JD et al. Science 2018



Early diagnosis

Klein et al. Ann Oncol 2021



Early diagnosis

Bessa X et al. Ann Oncol 2023



Early diagnosis

Cui W et al. Lung Cancer 2022; Johnson P. NHS Genomic Summit 2023



Early diagnosis



conclusions

1. ctDNA assays can be routinely used to select treatments in the advanced setting provided limitations are understood
• Optimal for SNVs
• Relatively limited for CNV, fusions, splicing variants
• Reflex tissue testing if ctDNA negative testing but alteration clinically important

2. ctDNA dynamics in the advanced setting for early on-treatment decisions have shown clinical validity but we need
large-scale homogeneous studies to claim clinical utility

• Very difficult task since it is highly dependent on clinical context, assay, methodology….

3. ctDNA testing for MRD pending full clinical utility confirmation to adopt in routine clinics
• Although clinical utility can probably be claimed for stage II-III CRC to guide adjuvant CT (next guidelines versions should

incorporate this)
• Large interventional studies ongoing for other malignancies

4. ctDNA for early diagnosis looks promising and assay sensitivity is reaching acceptable levels to move to next-stage
studies in truly healthy individuals




