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INTRODUCTION
● Liquid biopsy permits the identification and characterization of tumor derived DNA fragments in 

the peripheral blood (circulating tumor DNA, ctDNA).1  
● Changes in ctDNA levels (ctDNA dynamics) are associated with treatment response in many 

cancers.1

● ctDNA detection following definitive treatment, "molecular residual disease" (MRD), is associated 
with disease recurrence in early breast cancer (EBC).1-5

● RaDaR® (Inivata Ltd.) is a personalized, tumor-informed assay capable of detecting ctDNA with 
high sensitivity and specificity via deep sequencing of up to 48 tumor-specific variants (Figure 1).6

● Post-operative ctDNA detection with RaDaR is associated with an elevated risk of disease 
recurrence.6-7

● ctDNA dynamics may provide a surrogate measure of treatment response in the neoadjuvant or 
adjuvant setting which could inform therapeutic escalation or de-escalation strategies.

Figure 1. Inivata RaDaR® Clinical Workflow and Results

(A) WES is performed on tumour tissue and used to generate a personalized RaDaR® panel for each patient. Selected clinical time points are 
processed for ctDNA detection with the tumor variant specific MRD panel (RaDaR). (B) Variants detected in heatmaps generated for 
LIB-02-0084 (HER2+) at baseline and pre operative timepoints.

METHODS
● Patients with EBC of all receptor subtypes receiving standard of care neoadjuvant therapy at the 

Princess Margaret Cancer Centre were enrolled in a prospective cohort between Oct. 2016 - Feb. 
2021 (NCT03702309).

● Plasma samples (3x streck tubes) were collected at baseline, during treatment, perioperatively, and 
during follow-up (Figure 2).

● Somatic variants were identified through whole exome sequencing of available archival formalin-
fixed, paraffin embedded tissue from a diagnostic  biopsy.

● Additional deep sequencing is performed on the patient’s cfDNA and leukocyte DNA. The buffy 
coat fraction is sequenced to determine confounding signals derived from clonal hematopoiesis of 
indeterminate potential.

● Plasma ctDNA profiling of all available clinical timepoints using personalized RaDaR assays was 
performed by Inivata.

● Clinical and pathologic characteristics, treatment, and recurrence outcomes were collected.

Figure 2. TRACER Study Design

RESULTS
● 104 patients enrolled in TRACER, representing all receptor subtypes, have been analysed to date.
● 568 matched plasma samples were analyzed from all collected clinical timepoints.
● Median time since diagnosis was 3.3 years (range, 1.3-6.1).
● RaDaR assays were successfully generated in 103 patients (>99% of patients), targeting a median of 48 

variants (range 22-53).
● 6 patients were excluded from the final analysis for clinical or technical reasons (Figure 3A).
● 81.6% (80/98 patients) had ctDNA detected at baseline (Figure 4). 
● Median eVAF in samples with a positive RaDaR assay at baseline was 0.000867% (range, 2.9E-7 - 0.0751%)

Figure 3. Cohort Summary

(A) Representative consort diagram and (B) Clinical characteristics of TRACER patients included in current analysis. (C) Tumour Subtypes and outcomes 
by individual patients including baseline ctDNA detection, pathologic complete response (pCR), and recurrence status.

Figure 4. Association Between ctDNA Detection and Clinical Characteristics

Whisker plots representing max. and min. values. A-E only patients with detectable ctDNA at baseline (n=80). (A) RaDaR panel variant results in cohort 
and by receptor subtype. Baseline eVAF by: (B) Receptor subtype. (C) Clinical tumour size. (D) Clinical nodal stage. (E) Histologic grade. Proportion of 
baseline ctDNA detection by: (F) Receptor subtype. (G) Clinical tumour size. (H) Clinical nodal stage. (I) Pathologic grade. Proportion of ctDNA detection 
by: (J) clinical timepoint.

Figure 5. Longitudinal ctDNA Monitoring, Detection of MRD, and Clinical Recurrence

Swimmer plot demonstrating ctDNA detection and clinical recurrence throughout patient treatment course in patients 
with (A) ER+ (B) HER2+ and (C) TNBC EBC. Dark blue highlight represents time on neoadjuvant treatment, light blue 
highlight represents time on capecitabine,  green highlight represents time on endocrine therapy,  purple highlight 
represents time on HER2-targeted therapy.

Figure 6. Relationship Between Recurrence and Early ctDNA Clearance with Neoadjuvant Therapy in ER+ EBC

Patients with ER+ breast cancer (n=25) treated with neoadjuvant therapy stratified by clearance of ctDNA at treatment cycle 2 or 3 (C2/
C3). (A) Probability of distant metastasis-free survival (DMFS) (B) Probability of recurrence-free survival (RFS) (C) Clinical characteristics 
of patients with recurrent disease. Time of recurrence defined as time to clinical detection of metastatic disease from original diagnosis 
(clinical diagnostic biopsy). *Patients declined adjuvant endocrine therapy. **Capecitabine given in adjuvant setting as recurrence was ER 
negative (<1%) (D) Change in eVAF over time for LIB-02-0020 with clearance of MRD after routine switch in endocrine therapy (ET) not 
guided by MRD detection. 

CONCLUSION
● RaDaR demonstrates a high rate of baseline ctDNA detection in patients prior to receiving standard of 

care neoadjuvant therapy for EBC.
● Dynamic changes in ctDNA were observed in patients receiving neoadjuvant therapy with rapid 

clearance observed in most patients during treatment
● ctDNA was detectable prior to clinical recurrence in two patients after completion of curative intent 

therapy. However, some patients with recurrence did not have consistent MRD sampling due to COVID-
related disruptions.

● Failure to clear ctDNA by neoadjuvant treatment cycle 2 or 3 (C2/3) with standard of care therapy may 
be associated with an increased risk of recurrence in patients with early ER-positive breast cancer.

● These data support the feasibility of RaDaR for further evaluation of MRD-informed strategies in early 
breast cancer.

FUTURE DIRECTION
● Complete cohort analysis including 34 additional patients with mature follow up is underway.
● Active recruitment for an adjuvant ctDNA guided interventional trial is underway for HER2+ EBC (NCT05388149).
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