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Early detection save lives and is cost-effective



Criteria for successful Screening Test

• Very Safe

• Acceptable to subjects and providers

• Simple and inexpensive

• Cost-effective

• Reliable (repeatability, reducibility, precision)

• Valid (sensitivity – specificity)

• Exit strategy (facilities for diagnosis an appropriate treatments should
be available for positive subjects)
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What should be the maximum-price of LB to be cost-effective?

Van der Poort E. Cancers 2022



Pons-Belda O. Diagnostics 2021

Mutant allele fraction (MAF) is very low for small tumours



The importance of test reproducibility

- 24 matched, tumor-normal pairs with matched plasma 
from lung, breast, ovary, and prostate cancers

- 4 NGS gene panels assays evaluated

- Substantial variability among the ctDNA assays, with a 
range of sensitivity (38-89%) and positive predictive 
value (36-80%), particularly in the detection of allele 
frequency variants <1%

- Most NGS assay discordance is a result of technical 
variations

Stetson D. JCO Precis Oncol 2019



33%

CancerSEEK: low sensibility for BC



DNA evaluation of fragments for early detection (DELFI)



DNA evaluation of fragments for early detection (DELFI)



Criteria for successful Screening Test: is Liquid Biopsy ready?

• Very Safe

• Acceptable to subjects and providers

• Simple and inexpensive

• Cost-effective

• Reliable (repeatability, reducibility, precision)

• Valid (sensitivity – specificity)

• Exit strategy (facilities for diagnosis an appropriate treatments should
be available for positive subjects)





Diagnosis
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Detecting Minimal Residual Disease (MRD)

Adapted from Dawson SJ, SABCS 2017



Olsson et al. EMBO Mol Med 2015

Serial monitoring of circulating tumor DNA in patients with primary breast
cancer for detection of occult metastatic disease
Eleonor Olsson, Christof Winter, Anthony George, Yilun Chen, Jillian Howlin, Man-Hung Eric Tang, Malin Dahlgren, Ralph Schulz,
Dorthe Grabau, Danielle van Westen, Mårten Fernö, Christian Ingvar, Carsten Rose, Pär-Ola Bendahl, Lisa Rydén, Åke Borg, Sofia
K Gruvberger-Saal, Helena Jernström & Lao H Saal

Patient EM5



Detecting MRD: principles of clinical utility



Are we ready to a clinical use of MRD?

c-TRACK TN: A randomized trial utilizing ctDNA mutation tracking to

detect minimal residual disease and trigger intervention in patients with

moderate and high risk early stage triple negative breast cancer.
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Turner N. et al. Annals of Oncol 2022.



Are we ready to a clinical use of MRD? C-TRACK TN

• Of the patients allocated to intervention, 71.9% (23/32, 95% CI 53.3% to 86.3%) had 
metastatic disease on staging at the time of ctDNA detection

Turner N. et al. Annals of Oncol 2022.



Are we ready to a clinical use of MRD? C-TRACK TN

• Median lead time between ctDNA detection and disease recurrence in the intervention group 
was 1.6 months (95% CI 1.2-4.9 months) versus 4.1 months (95% CI 3.2 months-not defined) 
in observation arm

Turner N. et al. Annals of Oncol 2022.



Are we ready to a clinical use of MRD? C-TRACK TN

• 9 pts allocated to pembrolizumab; 4 declined.

• 5 pts commenced pembrolizumab→ none (0/5) achieved ctDNA clearance at 6 months, and 
all subsequently relapsed

• ctDNA clearance after 6 months occurred in 21.4% (3/14, 95% CI 4.7% to 50.8%) of pts in the 
observation group, and 2 pts have never relapsed (false positive result?)

Pembro arm Observation arm

Turner N. et al. Annals of Oncol 2022.



Are we ready to a clinical use of MRD? ZEST trial
Ph 3 trial of the Treatment of BRCAmut HER2-Negative or BRCAwt Triple Negative Breast Cancer Patients who have

Detectable Circulating Tumor DNA Levels after Definitive Therapy; n = 800

• HR+ patients will receive background SOC hormonal therapy (tamoxifen, 

anastrozole, letrozole or exemestane by investigator choice)

• TNBC: Concurrent adjuvant pembrolizumab is allowed in both cohorts

Key Eligibility Criteria

➢ Stage I-III breast cancer with 

surgical resection of the primary 

tumor that is confirmed to be either:

1) tBRCAmut HER2-negative, or

2) tBRCAwt TNBC

➢ ctDNA detected by Signatera 

(central testing)

➢ Prior adjuvant therapy allowed

➢ No sign of radiographic disease 

recurrence

➢ Prior exposure to checkpoint 

inhibitor allowed

➢ Patients who had neoadj. 

chemotherapy and tumor showed 

no response are excluded

1:1

N=200

Niraparib

Placebo

Placebo

Niraparib

Cohort 1 

tBRCAmut HER2-
(both HR+ and 

TNBC)

Cohort 2 

tBRCAwt  

TNBC

N=600

Stratification factors

➢ Time after last intervention (<6 vs ≥6 mo)

➢ Prognostic Stage (I/II vs III)

➢ Cohort 1 only: HR status (pos or neg)

➢ Cohort 2 only: Prior use of adj capecitabine

1º Endpoint: DFS 

(Investigator assessed)

Key 2º Endpoint: OS

1:1

1º Endpoint: DFS 

(Investigator assessed) 

HRd and Full population

Key 2º Endpoint: OS

R

R



Are we ready to a clinical use of MRD? ZEST trial

• 233 pts pre-screened in Italy, 7 ctDNA positive, 5 screening failure, 1 randomized

• Our experience (up-to-now): 54 pts pre-screening, 4 ctDNA positive → 3/4 (75%) 
metastatic at disease staging ; 1/4 (25%) randomized

• Considerations from C-TRACK TN and initial experience with ZEST: 

- In prospective randomized trials ctDNA detection often correspond to metastatic
disease (if staged with CT and/or PET scan)

- The lead-time is significantly inferior that previously reported

- High number of pts to be screened





Primary endpoint

• PFS in PIK3CA-mutant cohort 

(locally assessed)

Secondary endpoints include

• OS (PIK3CA-mutant cohort)

• PFS (PIK3CA-non-mutant cohort)

• PFS (PIK3CA mutation in ctDNA)

• PFS (PIK3CA-non-mutant in ctDNA)

• ORR/CBR (both cohorts)

• Safety

Men or postmenopausal women with 

HR+, HER2– ABC

• Recurrence/progression on/after prior AI

• Identified PIK3CA status 

(in archival or fresh tumor tissuea)

• Measurable disease or 

≥ 1 predominantly lytic bone lesion

• ECOG performance status ≤ 1

(N = 572)

1:1, stratified by presence of 

liver/lung metastases and prior 

CDK4/6 inhibitor treatment

ALP 300 mg PO QD

+ FUL 500 mg IMb

n = 169

PBO 

+ FUL 500 mg IMb

n = 172

R

PIK3CA-non-mutant

cohort (n = 231)

ALP 300 mg PO QD

+ FUL 500 mg IMb

n = 115

PBO

+ FUL 500 mg IMb

n = 116

R

PIK3CA-mutant
cohort (n = 341)

Juric et al. SABCS, 2018

Tissue biopsy samples collected by investigator sites and sent to a single central laboratory for 
PIK3CA testing

SOLAR-1: A Phase III Randomized, Double-Blind, Placebo-
Controlled Trial (NCT02437318)1



• 341 PIK3CA mutations by tissue, 322 had PIK3CA results by ctDNA of 

whom 178 (55.3%) had a PIK3CA mutation by ctDNA

• Tissue: >90% archive

• PIK3CA mut is quite stable, loss is not so frequent

→false negatives?

→results in concordant and discordant?

Only about half PIK3CA-mut pts on tissue are also ctDNA+: are we risking to 
lose some pts potentially candidate to alpelisib if we only evaluate ctDNA?

Juric D, SABCS 2018



EMERALD: Phase III randomized trial of elacestrant vs 
standard endocrine therapy

PFS in All patients PFS in ESR1mut patients

CO-PRIMARY endpoints were PFS in all pts and in ESR1mut pts. Formally, the trial is positive for both the 
co-primary endpoints. Do we really need ESR1mut to candidate pts to elacestrant? (FDA)
Are we ready to deny an ORAL potentially valid alternative to fulvestrant in ESR1wt pts? Waiting for EMA

Bidard F-C et al. J Clin Oncol 2022;40:3246–56



Circulating Tumor Cells and Response to Chemotherapy in Metastatic Breast
Cancer: SWOG S0500

Smerage JB et al. JCO 2014



Progression-free Survival Overall Survival

Circulating Tumor Cells and Response to Chemotherapy in Metastatic Breast
Cancer: SWOG S0500

Smerage JB et al. JCO 2014



Testing clinical utility of real-time ESR1 mut. detection: PADA-1 Trial

Bidard et al, SABCS 2018



Testing clinical utility of real-time ESR1 mut. detection: PADA-1 Trial

Bidard F-C et al. Lancet Oncol 2022;23:1367–77.



Testing clinical utility of real-time ESR1 mut. detection: PADA-1 Trial

Some considerations

• For 107/279 (38%) ESR1 monitoring strategy failed

• Is a PFS advantage enough to consider an 

anticipated line? Or shoud we wait for OS data? 

Other endpoints to be considered?

• In all randomly assigned pts (n=172), the median 

time to strategy failure was 11.9 months (9.1–13.6) 

in the fulvestrant and palbo group and 10.6 months

(8.0–13.4) in the AI and palbo group (HR 1.02, 95% 

CI 0.71–1.45; log-rank test p=0.90)

• The median CT-free survival was 14.6 months

(11.8–17.0) in the fulvestrant and palbo group and 

13.1 months (10.8–17.6) in the AI and palbociclib

group (HR 0.91, 0.62–1.33; log-rank test p=0.60)

• Possibility to switch to elacestrant at progression

Bidard F-C et al. Lancet Oncol 2022;23:1367–77.



Does liquid biopsy have a clinically utility NOW? NO!

PROs CONs
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