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36% of early LBx samples were positive 

for an actionable NCCN driver

9 (18%) of patients were NCCN driver 

negative with estimated tumor fraction (TF) ≥ 

10% (presumed true negatives)

7 driver+ patients received a 1L matched targeted 

therapy with a median TTD of 11 months and real-

world response (PR) in majority of patients
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Krebs M. Malapelle..(Rolfo) et a l, JAMA Oncology  October 2022



Rolfo C & Russo A. Nat Rev Clin Oncol 2020;17:523-524.

Liquid biopsy & early detection: Strengths and weaknesses of currently used 
approaches



Seijo LM, et al. J Thorac Oncol 2019

Currently explored biomarker candidates for lung cancer screening



Klein  EA, et a l. Ann Oncol 2021

MCED test performance for cancer signal detection



Oxnard et al, ESMO 2019, Klein EA, e t al. Ann Oncol 2021
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MCED: All subtypes have the same sensitivity?



Deb Schrag, ESMO 2022 

,

Cancers Diagnosed After a True Positive MCED Signal 



Cristiano S, et al. Nature 2019

Fragmentomics in a Single-tumor test 

Non-cancer individuals: 236 
Patients with Lung cancer 129



Mothios D, e t al.  Nature  Communications 2021

DELFI–Lung Cancer Training Study (DELFI-L101)



Mazzone PJ, et a l.  Cancer Discov 2024

The noncancer individuals had similar fragmentation profiles, whereas 
patients with lung cancer exhibited significant variation



Mazzone PJ, et al. Cancer Discov 2024
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GEnome-wide Mutational Incidence for Non-Invasive detection of 
cancer (GEMINI)



Christ ian Rolfo, OSUCCC, US

Bruhm DC (Velculescu), et al. Nat Genet 2023

Detection of lung cancer using GEMINI and a combined 
GEMINI–DELFI approach.

A machine-learning model using genome-wide mutational profiles combined with other
features and followed by CT imaging detected >90% of patients with lung cancer, including those with stage I and II disease



van ’t Erve I, et al. Nat Commun 2024

Cancer treatment monitoring using cell-free DNA fragmentomes

✓Here, we develop a tumor-independent and mutation-
independent approach (DELFI tumor fraction, DELFI-TF) using 
low-coverage whole genome sequencing to determine the cfDNA 
tumor fraction and validate the method in two independent 
cohorts of patients with colorectal or lung cancer.



Liquid biopsy in lung cancer 
screening: The contribution 
of metabolomics. Results of 
a pilot study

✓A panel consisting of 14 metabolites, which included 6 

metabolites in the polyamine pathway, was identified 

that correctly discriminated lung cancer patients from 

controls with an AUC of 0.97 (95% CI: 0.875-1.0). 

✓When used in conjunction with the SSAT-1/polyamine 

pathway, these metabolites may provide the 

specificity required for diagnosing lung cancer from 

other cancer types and could be used as a diagnostic 

and treatment monitoring tool

Cancers 2019, 11, 1069Cancers 2019, 11, 1069



Zhang L ..,Rolfo C (Wishart), et al. Cancers 2020

A High-Performing Plasma Metabolite Panel for Early-Stage Lung Cancer Detection 



Metabolomic Biomarkers for resectable lung cancer detection and risk 
assessment

• Separation of lung cancer patients from controls can be 

observed in the 2D scores plot using a panel of 9 

metabolites. 

• Linear regression model using metabolites and smoking 

status yielded an overall AUC of 0.91 with sensitivity of 91% 

and specificity over 78%. 



Rolfo C, Malapelle U & Russo A, Cancer research, August 2022
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Potential omic applications for LBx monitoring 

Tivey A, e t al.  Cell Reports Medic ine 2024



lBratulic S. et al, PNAS , Dec 2022



Two strategies for ctDNA analysis

Siravegna Nature Rev Clin Oncol 2017, Semenkovich JITC 2023



Key limitation of 1st Generation ctDNA MRD assays:
High False Negative Rate

Abbosh et al. Nature 2017; Zhou et al. ESMO I-O Meeting 2021; Zhang et al. Cancer Discovery 2022; Abbosh et al. Nature 2023



Moding et al. Cancer Discov. 2021

Increasing Sensitivity for MRD Detection



Kurtz et al. Nature Biotechnol 2021; Isbell et al. AACR Annual Mtg 2023; Kurtz et al. Nature Biotechnol 2021

Decreasing background error rates:
Phased Variant Sequencing (PhasED-Seq)

phased variant enrichment and detection sequencing (PhasED-

seq), a method that uses multiple somatic mutations in individual 
DNA fragments to improve the sensitivity of ctDNA detection.

Prior methods aimed at lowering the LOD have focused on
somatic variants detected on both of the complementary strands
of parental DNA duplexes. Using Phased variants’ (PVs), where two or more 
mutations occur in cis (that is, on the same strand of DNA.



Pre-operative(baseline) detection of ctDNA

Isbell, AACR 2023

PhasED-Seq improved disease 

detection as compared with 

SNV-based approaches (for 

example, CAPP-seq), including 

tumor fractions as low as ~1 in 

1,000,000.

Max Diehn ESMO 2024



Effect of Adjuvant Therapy Based on MRD-status post-op

Max Diehn ESMO 2024



Accurate Assessment of Response to Neoadjuvant
Treatment and Postoperative Radiotherapy

Max Diehn ESMO 2024



EVIDENCE Study Design: phase III randomized adjuvant study in 
resected EGFR-mutant NSCLC

Fei Zhou, IASLC 2024



Fei Zhou, IASLC 2024



DNA guided perioperative management in the future

Modified from Soh, Hamada Fujino, and Mitsudomi, Cancers (Basel) . 2021



▪ Early detection is crucial to increase survival rates in 

cancer

▪ We need methods to complement the screening 

programs

▪ Do we need Multi-cancer detection or single tumor? 

▪ Important to include risk populations in trials

▪ Role of Multiomics!

▪ Detecting MRD is crucial to improve survival and 

disease control rates (knowing differences between 

assays and sensitivity it’s also crucial!)

Take Home message… My elevator pitch 



@ChristianRolfo

@RolfoLab
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