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Circulating components

Catherine Alix-Panabières and Klaus Pantel; Cancer Discov 2021;11:858–73

•Assessment of circulating components
o Circulating tumor cells

o Circulating tumor DNA

o Proteins

o Exosomes

o miRNA and lncRNA

o…



Clinical trial: STIC

CONCLUSIONS AND RELEVANCE This randomized clinical trial found that the CTC count may be a reliable biomarker method 
for guiding the choice between chemotherapy and endocrine therapy as the first-line treatment in hormone receptor–
positive, ERBB2-negative metastatic breast cancer.



•Assessment of circulating components
o Circulating tumor cells

o Circulating tumor DNA

o Proteins

o Exosomes

o miRNA and lncRNA

o…

Circulating components

Catherine Alix-Panabières and Klaus Pantel; Cancer Discov 2021;11:858–73
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Different advantages and disavantages of using NGS and ddPCR to detect ctDNA

S.Renault et al, Expert Review of Molecular Diagnostics, 2017



UM: genetic profile

➢ 85% of UM have an activating hotspot mutation of GNAQ or GNA11 genes 

➢ GNAQ/GNA11 mutations are present in mutually exclusive manner

Uveal melanocyte

Good-prognosis

Non-metastatic

Uveal melanoma

Poor-prognosis

Metastasis-prone

Uveal melanoma

GNAQ/GNA11,

CYSLTR2, PLCB4 mutations Naevi/

melanosis



Circulating tumor DNA monitoring in patients with metastatic uveal 
melanoma treated with tebentafusp



Uveal melanoma

➢ Uveal melanoma (UM) is the most common primary intraocular tumor in adults 

➢ with an incidence of 2-8 new cases per million per year

➢ Arise from melanocytes of the choroid (90%), the iris (4%) and the ciliary body (6%)
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➢ Metastatic disease eventually develops in approximately 30 to 50% of the patients, mainly in the liver with a median 

progression-free survival (PFS) and overall survival (OS) of ~3-4 months and ~10-16 months, respectively

➢ In case of liver metastases, no systemic therapy option had demonstrated an OS benefit until the recent approval of 

tebentafusp by FDA. 

➢ In 2022, FDA approved the treatment of tebentafusp in unresectable or metastatic uveal melanoma in HLA-A*02:01-

positive patients.

Uveal melanoma

Tebentafusp is a bispecific protein consisting of an affinity-enhanced, HLA*A02:01-restricted, T-cell receptor specific for a gp100-derived 

peptide fused to an anti-CD3 single-chain variable fragment that can recruit and activate polyclonal T-cells



Metastatic UM patients treated with tebentafups

METHODS

• open-label, phase 3 trial, randomly assigned previously untreated HLA-A* 02:01–positive patients with metastatic uveal 

melanoma in a 2:1 ratio to receive tebentafusp (tebentafusp group, N= 252) or the investigator’s choice of therapy with 

single agent pembrolizumab, ipilimumab, or dacarbazine (control group, N=126), stratified according to the lactate 

dehydrogenase level. The primary end point was overall survival.

N Engl J Med 2021;385:1196-206.

➢ Although tebentafusp showed an OS benefit in IMCgp100-202, the randomized phase 3 trial (NCT03070392), its efficacy in the real-world setting remains elusive. 

➢ Importantly, tumor responses according to RECIST criteria were observed in only a fraction of patients (~11%) and discrepancies between radiographic response and 

OS were reported.

➢ Therefore, easily accessible, sensitive and specific methods allowing a better monitoring of individuals with metastatic UM (MUM) treated with tebentafusp in real-life 

are needed. 
 



ctDNA in mUM patients treated with tebentafups

A. 

B. 

Treatment initiation

C2J1                                      1st tumor evaluation at progressionBaseline

Blood sampling:

by ddPCR
HLA-A 02:01 positive

metastatic UM patients

(N=69) No mutation detected (N=2) : no 

ctDNA analyzed

mutation detected in tumor DNA 

or plasma ccfDNA at baseline

(N=67) 

ctDNA detection

at different timepoints:

- baseline: N=65

- 3w: N=64

-12w: N=56

- progression: N=17

M.Rodrigues et al. Nat Comm. 2024 Oct



 
     

 

             

    
   

        

  

  

   

    

           

             

 
 

         

 

   

       
 
 
   

 

  

   

    

           

             

 
 
 

         

Median OS: 21.8 months

95%CI [18.5-NR]
Median PFS: 2.8 months

95%CI [2.6;10.5]

Patients’ outcomes: progression-free survival (PFS) and overall survival (OS) 

➢ The objective response rate (ORR) was 10% (n = 7/68), all being partial responses (PR)

M.Rodrigues et al. Nat Comm. 2024 Oct



Prognostic value of ctDNA detection at baseline, 3w and 12w

Positive
N=39

Positive
N=31

Positive
N=21

Negative
N=25

Negative
N=35

Negative
N=33

NA
N=3

NA
N=3

NA
N=11

Baseline                                 3w 12w
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D. 12w

p < 0.001p < 0.001
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C. 3w

p < 0.001p < 0.001
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 No. at 

risk
No. at 

risk

p = 0.001
p < 0.001

B. baseline

M.Rodrigues et al. Nat Comm. 2024 Oct
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p = 0.03

B. 
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p = 0.02

No. at risk

≥
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p = 0.07

No. at risk
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p = 0.09

≥D. 

Predictive value of ctDNA variations on tebentafusp (baseline and 12w)

A. 

ctDNA variation at 12w according to tumor 

response at first assessment

M.Rodrigues et al. Nat Comm. 2024 Oct



B. 

C. 

D. 

Predictive value of ctDNA variations on tebentafusp (baseline and 3w)

A. 
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p = 0.07

p = 0.6

p = 0.3

≥

≥

ctDNA variation at 3w according to tumor 

response at first assessment
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Predictive value of ctDNA variations on tebentafusp in patients with progressive disease
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C.

No. at risk

p = 0.009

discrepancies between radiographic response and OS 

M.Rodrigues et al. Nat Comm. 2024 Oct



A. 

B. 
by ddPCR

➢ The objective response rate (ORR) was 10% (n = 7/68), all being partial 
responses (PR)

 
     

 

             

    
   

        

  

  

   

    

           

             

 
 

         

 

   

       
 
 
   

 

  

   

    

           

             

 
 
 

         

Median OS: 21.8 months

95%CI [18.5-NR]Median PFS: 2.8 months

95%CI [2.6;10.5]
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 No. at 

risk
No. at 

risk

p = 0.001
p < 0.001

A. Prognostic value of ctDNA detection at baseline

B. Predictive value of ctDNA variations on tebentafusp
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p = 0.03

C. In patients with progressive disease       
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No. at 

risk

p = 0.009

IMCgp100-202 phase 

3 trial using multiplex 

PCR based NGS

In conclusion, our data 
- showed that in a real-world setting, tebentafusp had similar treatment efficacy 
to what was observed in previous clinical trials.
- demonstrated that ddPCR-based ctDNA monitoring could serve as a practical 
and cost-effective approach, directly applicable in routine clinical practice.



Oncogene

Fig. 5 Tumor response and prognostic value of early ctDNA variations. Tumor response 

according to ctDNA change from baseline (A).*SD ≥ 6 months. Progression-free survival and 

overall survival according to early ctDNA variation (B, C) and ctDNA clearance (D, E). 

PDprogressive disease, PR partial response, SD stable disease, PFS progression-free survival;

OS: overall survival.
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Microsatellite instability detection in breast cancer using drop-off droplet digital PCR
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