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Cutanous Melanoma (CM) is a life-threathening tumor arising from melanocytes

• Increasing incidence worldwide: 324,635 new cases/year

• Complex pathogenesis: phenotypic, environmental ang genetic factors

BRAFV600E/K/R mutations drive multiple oncogenic 

mechanisms

Images adapted from Florent L., Cancers, 2023 ; Ortiz-Urda S., et al, Melanoma, 2024

BRAF: 55%

NRAS: 22%

NF1: 15%

Triple wild-type: 8%

• BRAF-mutated patients: targeted therapy (TT) BRAF plus MEK 

inhibitors 

• BRAF-WT patients: immune checkpoint inhibitors (ICI) 

(e.g. anti-PD-1, CTLA-4)

BACKGROUND: CUTANEOUS MELANOMA

FDA
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Advances in our understanding of the biology of melanoma have led to the development of new classes of 
therapy

Targeted therapies 
Interfere with regulatory molecules involved 

in  cancer cell growth and proliferation1

1. Ribas A, et al. Clin Cancer Res 2012;18:336‒341; 2. McArthur GA, Ribas A. J Clin Oncol 2013;31:499‒506; 3. Chen DS, Mellman I. Immunity 2013;39:1‒10; 
4. Drake CG, et al. Nat Rev Clin Oncol. 2014;11:24–37. 

Immunotherapies 
Reactivate the cancer–immunity cycle 

to fight tumour cells2–4

X X
Anti-PD-1

Pembrolizumab

Nivolumab  

Anti-CTLA-4

Ipilimumab 

▼ This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. 

Healthcare professionals are asked to report any suspected adverse reactions. 





Biomarkers

Ricerca di biomarker affidabili

Emerging prognostic biomarkers in advanced cutaneous melanoma: a literature update.

Roccuzzo G, Bongiovanni E, Tonella L, Pala V, Marchisio S, Ricci A, Senetta R, Bertero L, Ribero S, Berrino 

E, Marchiò C, Sapino A, Quaglino P, Cassoni P.

Expert Rev Mol Diagn. 2024 Jan-Feb;24(1-2):49-66. doi: 10.1080/14737159.2024.2314574. Epub 2024 Feb 9.
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Biopsia liquida

BIOPSIA ESCISSIONALE

BIOPSIA LIQUIDA

Gold standard diagnosi

Non replicabile

Non utile per monitoraggio

Non invasivo

Semplice esecuzione

A basso costo

Replicabile

mRNA

esoma

CTCs

CMCs

ctDNA
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Cutanous Melanoma (CM) is a life-threathening tumor arising from melanocytes

Images adapted from Florent L., Cancers, 2023 ; Ortiz-Urda S., et al, Melanoma, 2024

BRAF: 55%

NRAS: 22%

NF1: 15%

Triple wild-type: 8%

BACKGROUND: CUTANEOUS MELANOMA

• Short-term benefit

• High cost and  toxicities 

There is a urgent need for 

robust biomarkers 

capable of identifying 

high-risk patients and 

monitoring disease 

course in stage III CM

• BRAF-mutated patients: targeted therapy (TT) BRAF plus MEK 

inhibitors (Dabrafenib+Trametinib)

• BRAF-WT patients: immune checkpoint inhibitors (ICI) 

(e.g. anti-PD-1)

BACKGROUND: CUTANEOUS MELANOMA

FDA

Resected stage 

III/IV CM

BRAFV600E/K/R mutations drive multiple oncogenic 

mechanisms

• Increasing incidence worldwide: 324,635 new cases/year

• Complex pathogenesis: phenotypic, environmental ang genetic factors



TOWARDS NOVEL BIOMARKERS: ctDNA

Circulating tumor DNA (ctDNA) is the 

tumor-derived fraction of circulating free DNA

Image adapted from Ma L, et al. Sig Transduct Target Ther 2024; Michaelidou K., et al. Cells 2020

• Minimally invasive

• Easily repeatable (real-time info)

• Recapitulates tumor heterogeneity

• Directly assesed in blood samples

• Retains genetic/epigenetic alterations of the tumor 

• Technically challenging detection (0.1-5% of cfDNA): 

requires highly sensitive and standardized methods

• Confirmed prognostic relevance in metastatic CM

created with Biorender.com

Limited studies on the utility of post-operative ctDNA in the adjuvant settings in CM



METHODS

RESULTS

OBJECTIVES

Can ctDNA serve as a clinically meaningful biomarker for risk 
stratification and treatment monitoring in resected stage III CM 

patients receiving adjuvant therapy?

Assess the prognostic value of post-operative ctDNA detection in

stage III CM patients

Explore the potentiality of longitudinal ctDNA evaluation to monitor 

disease course and relapse during adjuvant therapy 



WORKFLOW

CM patients (n=32)

Sex
Male 15 (46.9%)

Female 17 (53.1%)

Age at diagnosis 

(years)

Median 50

Interval 32-80

Stage

IIIA 3 (9.4%)

IIIB 9 (28%)

IIIC 18 (56.3%)

IIID 2 (6.3%)

Tumor site

Limbs 11 (34.4%)

Trunk 19 (59.4%)

Head/neck 2 (6.2%)

Adjuvant 

therapy

TT 29 (90.6%)

ICI (anti-

PD-1)
3 (9.4%)

Histotype

SSM 23 (71.9%)

NM 6 (18.8%)

AM 2 (6.3%)

Missing 1 (3%)

METHODS

RESULTS

OBJECTIVES



• ctDNA+ patients show higher incidence of experiencing disease relapse compared ctDNA- patients

Marchisio S. et al, J Transl Med, 2024

Baseline ctDNA detection (ctDNA+) identifies high-risk CM patients

36 monthsbaseline

METHODS

RESULTS

OBJECTIVES

• Baseline ctDNA detection was associated with an increased risk of relapse and poorer survival

• All patients relapsing within 1-year adjuvant treatment were in the ctDNA+ group (high-risk)



Failure to clear plasma ctDNA during adjuvant therapy likely 

predicts disease relapse

• In disease-free patients plasma ctDNA became undetectable within one year of monitoring

METHODS

RESULTS

OBJECTIVES

• All patients with longitudinal ctDNA persistence (or transient clearance) relapsed within 36 months

baseline

Marchisio S. et al, J Transl Med, 2024





Marchisio S. et al, J Transl Med, 2024

METHODS

RESULTS

OBJECTIVES
Serial ctDNA analysis reveals early relapse during adjuvant 

therapy 

• Patients who relapsed during adjuvant treatment showed higher ctDNA levels compared to patients with 

longer RFS (> 1 year), with ctDNA anticipating the clinical evidence of relapse



• Postoperative ctDNA positivity was associated with an increased risk of relapse and poorer survival

in stage III CM, supporting ctDNA clinical utility as prognostic biomarker;

ctDNA-guided risk stratification may help adjuvant treatment decisions, sparing low-risk 

patients from unnecessary therapy

• During adjuvant therapy persistent ctDNA positivity likely predicts disease recurrence, with

longitudinal ctDNA monitoring anticipating radiological evidence of relapse;

ctDNA monitoring during adjuvant therapy represents a surrogate marker of treatment response

• Small sample size

• Short plasma sampling window

• Low number of recurrence events

ddPCR-based ctDNA detection is a non-invasive, 

cost-effective and real-time surveillance tool suitable 

for integration into routine clinicopathological 

workflow

CONCLUSIONS



METHODS

RESULTS

OBJECTIVES

Can ctDNA serve as a clinically meaningful biomarker for risk 
stratification and treatment monitoring in resected stage III CM 

patients receiving adjuvant therapy?









Primary Efficacy Endpoint: RFS1

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



DMFS by ctDNA Status at Baseline

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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