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Tumor-derived fragments of nucleic acids identified in the blood are 
called circulating tumor DNA (ctDNA)

)
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Pellini B et al. Thorac Surg Clin. 2020
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Tumor-derived 
nucleic acids can 

be found in 
different 

biospecimens

Semenkovich NP et al. JITC. 2023 
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Tumor-informed vs. tumor-naïve assays

6Pellini B and Chaudhuri A. J Clin Oncol. 2022

Tumor-Informed Tumor-naïve
Requires tissue biopsy No need for biopsy

Personalized assay Off the shelf assay
Longer turnaround time Shorter turnaround time

Does not account for tumor 
heterogeneity

Can detect clonal variants that 
emerge during follow-up

Potential for better sensitivity and 
specificity

Variable sensitivity and specificity



ctDNA applications in oncology

Shields M, Chen K…Pellini B. Int J Mol Sci. 2022
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Stage IV NSCLC
Tumor-naïve assay 

(Guardant 360)

Leighl N et al. Clin Cancer Res. 2019

ctDNA sequencing has high sensitivity and specificity to identify 
actionable genomic alterations
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Stage IV NSCLC
Tumor-naïve assay (Resolution 

Bioscience)

93% concordance between 
ctDNA and tissue NGS to 

detect ALK fusions

Advanced Breast Cancer
Tumor-naïve assay (Guardant 

360)

92% of 800 patients were found to have at 
least once ctDNA alteration

Mondaca S et al. Lung Cancer. 2021
Kingston B et al. Nat Commun. 2021 

ctDNA sequencing has high sensitivity and specificity to identify 
actionable genomic alterations
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Gene rearrangements can be detected using ctDNA
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Pathogenic rearrangements were detected 
across different cancer types in 61 baited 
genes, among 3,565 (11%) liquid biopsies.

Kasi P et al. Abstract OP.02.Presented at ISLB 2022 

FoundationOne
® Liquid CDx
(tumor-naïve)



Liquid biopsies may have false negative results, especially if 
metastasis are only present inside the thorax

12Aggarwal C et al. JAMA Oncol. 2019
M1a= metastasis in thorax
M1b= extra-thoracic metastasis



Case 1
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• 08/03/2022: 79-year-old, never smoker male, left 
pleural effusion + consolidation on CT Chest.

• Bronchoscopy and Thoracentesis: Adenocarcinoma of 
Lung Primary. Negative Brain MRI.

• PD-L1 (IHC): Performed on pleural fluid = TPS 70 %.

08/26/2022:  Liquid Biopsy = 
No actionable mutations on 

the NGS panel.

• (08/23/2022 – 10/02/2022): Patient treated with single 
agent Pembrolizumab 

• F/U CT TAP: Increased lung mass + pleural effusion = 
Disease progression.

• Patient referred to MCC for second opinion/clinical 
trial consideration.

09/20/2022: Pleural Fluid NGS 
testing. ERBB2/Her-2 Exon 20 

insertion identified



07/17/202310/28/2022

Case 1
• Patient was started on Fam-trastuzumab deruxtecan on 11/10/2022.
• 07/17/2023 - CT-TAP:  Left lung scarring without measurable tumor. Improved left 

lower lobe aeration with decreased loculated effusion. No new metastases.
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Case 2
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November/2023

• 71 yo man with a smoking history had a RUL nodule incidentally found during a CT A/P
• Diagnosed with adenocarcinoma of the lung in November/2023 with lung metastasis and 

lymphangitic spread



Case 2
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January/2024

• Started treatment with carboplatin and pemetrexed while awaiting tissue NGS
• NGS shows KRAS G12C mutation with co-mutations in STK11, KEAP1, TP53
• Pembrolizumab added with cycle 2 of treatment; scan after 2 cycles shows PR

Moffitt STAR
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Patients with undetectable EGFR 8 weeks after treatment 
start had better PFS and OS

18Mack PC et al. Clin Cancer Res. 2022

Stage IV NSCLC
Tumor-naïve assay 

(Guardant 360)



19Paweletz CP et . Clin Cancer Res.2023 

Stage IV KRAS G12C-mutant 
NSCLC
ddPCR

mPFS=9.8 mo mOS=14.7 mo

mPFS=4.3 mo

mOS=5.4 mo

Complete ctDNA clearance at cycle 4 is associated with an 
improved PFS and OS
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Treatment escalation based on ctDNA detection is 
under investigation for patients with EGFR mutations

National Study PI: Helena Yu, MD (MSKCC); Moffitt PI: Bruna Pellini, MD

3 weeks into 
therapy

NCT04410796
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ctDNA can also be used to detect acquired mechanisms of 
resistance to targeted therapy

22

• Acquired genomic alterations identified at 
disease progression
o Absent at baseline (in plasma and tissue‡)
o Present at progression

Analysis setNSCLC (n = 67)*
23-gene Resolution 

Bioscience ctDx Lung test†

• With baseline tissue sample (n = 44; 66%)

CRC (n = 45)*
74-gene Guardant 360 ctDNA 

test†

• With baseline tissue sample (n = 32; 71%)

Presented by Li BT et al. 2022 ASCO Annual Meeting.



23Presented by Li BT et al. 2022 ASCO Annual Meeting.

NSCLC
Acquired Genomic Alterations Observed in 28% of Patients

RTK gene
alteration:
n = 18

EGFR: n = 6

MET: n = 5

FGFR2: n = 3

MYC:
n = 1

ROS1:
n = 2

2° RAS
alteration:
n = 2

PIK3CA, n = 3

KRAS amp:
n = 2

PTEN: n = 1

BRAF:n = 1

ERK/MAPK
pathway
alteration:
n = 1

TP53: n = 3

KEAP1: n = 3

PI3K/AKT/mTOR:
 n = 4

FGFR1:
n = 1

In total, 31 acquired 
alterations were 
detected in 19 
patients with NSCLC



24Presented by Li BT et al. 2022 ASCO Annual Meeting.

Acquired Genomic Alterations Observed in 71% of Patients
ERBB2: n = 3

FGFR1: n = 1
FGFR2: n = 2

MET: n = 1

MYC: n = 1
PDGFRA: n = 1
ROS1: n = 2

2° RAS
alteration:
n = 6

RTK gene
alteration:
n = 22

Cell cycle:
n = 12

DNA damage
response:
n = 17

EGFR: n = 7

KIT: n = 4

PI3K/AKT/mTOR:
 n = 6

Wnt/ B-Catenin
pathway:
n = 10

ERK/MAPK
pathway:
n = 6

Other: n = 21

In total 100 acquired 
alterations were 
detected in 32 patients 
with CRC

CRC
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Proposed adaptive clinical trial design for EGFRm NSCLC

Desai A, …Pellini B. Under review.



Take home points
• ctDNA can be used for molecular profiling in patients with advanced solid tumors 

to guide therapeutic decisions 
• Liquid biopsy false negative rates are higher when patients with NSCLC only 

have intra-thoracic metastasis (contralateral lung, pleura) 
• Treatment can be started if an oncogenic driver alteration is identified on a liquid 

biopsy
• ctDNA can identify patients with advanced NSCLC who are responding to 

therapy (molecular response) at an early timepoint 
• Liquid biopsies can be used to identify mechanisms of resistance to targeted 

therapy
• Ongoing trials will inform if clinical decision-making can be guided by ctDNA and 

if that improves patients’ outcomes
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Thank you!

Bruna.Pellini@moffitt.org

@BrunaPellini        


