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• Usefulness of ctDNA in early breast cancer
• Usefulness of ctDNA in metastatic breast cancer
• Does ctDNA testing cause Anxiety?
• Practical Guidelines
• Cases



What is circulating tumor DNA (ctDNA) and 
where does it come from?
• Cell-free DNA (cfDNA)

• Double strand DNA fragments 
associated with histones in 
circulation that have been 
released by cells

• Circulating tumor DNA (ctDNA)
• cfDNA released from cancer cells

• Most detected cfDNA are 
released by normal leukocytes 
making detecting ctDNA hard

Hahn AW et al., Kidney Cancer. 2019



ctDNA is the future of Breast Cancer

Garcia-Pardo et al., Br J cancer 2022



Not all ctDNA tests can give you the same information

Ultra-sensitive MRD

1st and 2ng gen MRD

NGS/WES

100 PPM



Identification of MRD requires highly sensitive tests in 
Breast Cancer

Parsons HA et al., Clin Cancer Res. 
2020

100 PPM 100 PPM



I-SPY 2 Platform

Magbanua MJM, ESMO Breast Cancer 2025, Abstract 5MO

• At T0 ctDNA was detected in 579/712 (81.3%) pts.
• The 133 (18.7%) who were ctDNA-negative at 

baseline had extremely good outcomes



At Surgery: Tumor-informed MRD Detection in Early Breast 
Cancer is Associated with Distant Recurrence after NAC

Magbanua MJM et al., Ann Oncol. 2021

ctDNA-negative 
better than 
pathCR at 

predicting long 
term outcomes



At Surgery: Tumor-informed MRD Detection in Early 
Breast Cancer Better than RCB at Detecting Distant 

Recurrence in TNBC

Roseshter T. et al., SABCS23 P02-14-04

ctDNA-negative better than RCB score 
at predicting long term outcomes



Before Surgery: ctDNA monitoring while on NAC 
can predict surgical outcomes in early stage breast 
cancer

Magbanua MJM et al., Ann Oncol. 2021



Pre-treatment ctDNA can help facilitate offering primary 
endocrine therapy and surgical de-escalation in older 
women (≥ 70) with ER+ breast cancer

Carleton N.. et al., SABCS 2024, P2-03-21



After Surgery: Tumor-informed MRD Detection in eBC is Associated with Recurrence

Coombes RC et al., Clin Cancer Res. 2019

HR ~36 P <0.001
PPV 100%
NPV 94%

Shaw JA et al., JCO Pres Onc. 2024

Median lead time in HR+ HER2-ve: 13 mo
Sensitivity:  88.2%

Signatera
Up to 16 mutations



• Signatera Genome assay in Breast Cancer (Up to 64 mutations)

• LoD95 of 5-9 ppm with a capability to detect down to 1 ppm
• Sensitivity = 94%

• Specificity = 100%

ctDNA Platform – Signatera Genome (Ultra-sensitive Assay)

George M et al., ASCO 2025 Abst 3142



After Surgery: Pilot study from monarchE trial

Graff SL, SABCS23, PS06-01



After Surgery: Pilot study from monarchE trial

Graff SL, SABCS23, PS06-01



After Surgery: Pilot study from monarchE trial

Graff SL, SABCS23, PS06-01





DARE Trial: ctDNA monitoring of ER+/HER2- high risk 
breast cancer during adjuvant endocrine therapy

Eligibility:
• Adjuvant ET >6mo to <7yrs
• Risk of recurrence > 15% calculated by PREDICT, RSPC, or CTS5, or 

• > 4 +LN
• or T > 5 cm
• or 1-3 +LN/G3
• or > 3 cm tumor with RS > 26, MP high, EndoPredict > 4, Prosigna score > 60

Pusztai L. et al., SABCS23, PS06-02



ctDNA+ Rate = 12% 









Medford A.; SABCS 2025 PD5-01



Medford A.; SABCS 2025 PD5-01





Medford A.; SABCS 2025 PD5-01



ctDNA monitoring in Metastatic 
Breast Cancer and Metastatic ILC



















ctDNA response monitoring in mILC
Retrospective study of 66 patients mILC with serial ctDNA collections (Signatera) 
show promise for ctDNA-based response monitoring

Foldi J et al, JCO Precis Oncol 9:e2400577



Does ctDNA testing increase 
anxiety? 



I-SURV Study – Impact of ctDNA surveillance 
on QoL 

Cheng C. et al., SABCS 2025 PD5-05



Should we offer MRD testing?

• Individualize testing instead of universal testing
• Have an honest and balanced discussion about the clinical utility

• “This test gives us excellent prognostic information, but MRD-guided 
treatment intensification is not yet standard of care”



Implication of a positive test

• Higher risk for recurrence
• Reflex imaging should be done for every positive test
• Closer surveillance
• Consideration for clinical trials if available
• Treatment outside of clinical trial? (consider changing ET 

backbone, adding CDK4/6i etc)



Implication of a negative result

• Patients may need help understanding that ctDNA-negative does 
not equal cure and that a negative ctDNA does not negate the 
need for adjuvant therapy

• False-negative results are still a problem
• There is a need for longitudinal monitoring (serial negative 

increase NPV)



Case 1 – B.F.

• 67 years old female
• (6/2020) Diagnosed with Left sided T1c N1 Invasive Lobular Carcinoma 

G3 ER 98% PR 98% HER2 0 Ki67 66% 

• Staging PET/CT negative for M1 disease

• Underwent lumpectomy with SLNB = 1.4 cm; 2+/2 LN 

• ODX 19 -> No chemotherapy

• Adjuvant XRT 

• Adjuvant endocrine therapy with Letrozole



Case 1 – B.F.
• Patient worried about recurrence and want to be aggressive in 

preventing it
• Signatera ordered (4/2024) that came back positive (0.91)
• Staging PET/CT showed NED
• Started promptly on Abemaciclib (continued Letrozole)



Case 2 L.L.
65 yo F:

• (2/2021) De novo mILC ER/PR+ HER2-low
• 1L therapy with anastrozole and palbociclib (27 cycles)
• NGS = ESR1 mutation
• 2L Elacestrant and got a baseline Signatera (given cancer poorly visualized on 

imaging)



Case 3 L.L.
3 months later, patients feeling worst and developed pancytopenia. 

• Bone marrow biopsy showing infiltrative disease to the marrow.



Case 3 L.L.

• Given HER2-low started T-DXd



Q&A
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