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Key Findings and Conclusions
Introduction Results

Methods

▪ Preoperative systemic therapy (PST) with immunotherapy (IO) is the 

current standard-of-care for patients with early-stage triple-negative 

breast cancer (TNBC).

▪ Circulating tumor DNA (ctDNA) persistence in the (neo)adjuvant 

setting is associated with residual disease at surgery and a higher risk 

of recurrence.1,2,3

▪ Studies of ctDNA in TNBC have not yet reflected treatment in the 

modern IO era.

Objectives

The primary goal of this study is to:

▪ Investigate the prevalence and clearance of molecular residual 

disease (MRD) during PST and its association with pathologic 

complete response (pCR) in patients 

✓ pCR was defined as the absence of invasive and in situ cancer in 

both the breast and axillary lymph nodes

▪ Examine the prognostic significance of MRD status and its change 

during PST and surgery

Primary endpoints are:

❖ Negative predictive value of MRD clearance for pCR

❖ Recurrence-free survival (RFS)

▪ The DFCI Multicenter TNBC Registry is a prospective multi-center 

cohort study enrolling early-stage TNBC patients. 

▪ Within the registry, patients diagnosed with stage I-III TNBC who 

received PST were retrospectively identified.
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Table 1. Baseline characteristics

MRD 

Detected

MRD         

Not Detected

Odds Ratio of pCR 
(MRD detected vs                    

not detected)

p value

T0 (Baseline; N=75)

pCR 42 (100%) 0 (0.0%)
NA NA

non-pCR 29 (87.9%) 4 (12.1%)

T1 (On-Treatment; N=72)

pCR 8 (18.6%) 35 (81.4%)
0.19 (0.06, 0.60) 0.002

non-pCR 16 (55.2%) 13 (44.8%)

T2 (Preop; N=57)

pCR 0 (0.0%) 33 (100%)
NA NA

non-pCR 8 (33.3%) 16 (66.7%)

Figure 1. Study Design

Figure 3. MRD detection rate during and after PST Table 2. MRD detection rate according to pCR status

Figure 4. Negative predictive value of MRD clearance for pCR

N=5

Overall Cohort Chemo only Chemo + IO 

87.0%

82.6%

Figure 5. Swimmer plot of the overall cohort

▪ 444 plasma samples were evaluated, median 5 (range, 1-11) samples per patient.

▪ Personalized ctDNA assays were designed targeting 5-16 (median 12) structural variants

MRD detection rate and clearance rate during and after PST

Prognostic significance of MRD status and its change during PST and surgery

B. MRD clearance at T1 (on-treatment) and pCR 
    (baseline ctDNA+ pts)

D. MRD clearance at T3 (postop) and pCR 
    (baseline ctDNA+ pts)

▪ MRD detection rate was high among patients 

with early-stage TNBC undergoing preoperative 

systemic therapy. 

▪ MRD detection rate during preoperative 

systemic therapy did not differ according to 

treatment regimen (chemo only vs chemo + IO).

▪ MRD not detected or showing clearance within 7 

weeks of preoperative systemic therapy is 

associated with a higher pCR rate and excellent 

survival, irrespective of pCR status. 

▪ Postoperative MRD detection status is a strong 

predictor for recurrence independent of pCR 

status.

▪ This study highlights ctDNA as a promising 

biomarker for personalized risk assessment and 

systemic treatment guidance in patients with 

early-stage TNBC receiving modern 

preoperative systemic therapy.

▪ Further studies are needed to determine if 

ctDNA-guided intervention can alter clinical 

outcomes in patients undergoing preoperative 

systemic therapy for early-stage TNBC.
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T2: 42 / 60 MRD clearance at T2 

* Note that not all patients have T0, T1, and T2 samples available.

T1: 16 / 26 MRD clearance at T1
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Overall 
(n=80), N (%)

Chemo only 
(n=31), N (%)

Chemo + IO 
(n=49), N (%)

Age at diagnosis Median 
(IQR)

50.4 
(40.7-60.4)

54.6 
(40.5-57.9)

48.7 
(41.0-60.8)

Clinical T stage T1 17 (21.3) 11 (35.5) 6 (12.2)

T2 53 (66.3) 17 (54.8) 36 (73.5)

T3/4 10 (12.5) 3   (9.7) 7 (14.3)

Clinical N stage N0 48 (60.0) 25 (80.6) 23 (46.9)

N1 25 (31.3) 5 (16.1) 20 (40.8)

N2/3 7   (8.8) 1   (3.2) 6 (12.3)

Clinical stage I 14 (17.5) 11 (35.5) 3   (6.1)

II 31 (38.8) 11 (35.5) 20 (40.8)

III 34 (42.5) 9 (29.0) 25 (51.0)

Missing 1   (1.3) 0 (0) 1   (2.0)

Hormone receptor Negative 70 (87.5) 27 (87.1) 43 (87.8)

Positive low 10 (12.5) 4 (12.9) 6 (12.2)

pCR 
(invasive & in situ)

Yes 46 (57.5) 16 (51.6) 30 (61.2)

No 34 (42.5) 15 (48.4) 19 (38.8)

RCB class 0 49 (61.3) 18 (58.1) 31 (63.3)

I 3 (3.8) 0      (0) 3 (6.1)

II 12 (15.0) 8 (25.8) 4 (8.2)

III 4 (5.0) 1 (3.2) 3 (6.1)

Unknown 12 (15.0) 4 (12.9) 8 (16.3)

PST regimen A only 2   (2.5) 0      (0) 2   (4.1)

T only 1   (1.3) 1   (3.2) 0      (0)

A and T 10 (12.5) 4 (12.9) 6 (12.2)

P and T 23 (23.8) 23 (74.2) 0      (0)

A, T, and P 43 (53.8) 2 (6.5) 41 (83.7)

Missing 1  (1.3) 1   (3.2) 0   (0)

A, anthracycline

T, taxane
P, platinum

▪ Patients receiving chemo+IO had higher clinical stage. (Fisher's exact p=0.004)

▪ pCR rate did not differ according to PST regimen. (Chi-square p=0.539)

▪ Circulating tumor DNA (ctDNA) assay

o Tumor-informed assay, primarily applied tumor tissue from diagnosis

o 15x whole-genome sequencing of tumor samples

o Tracking up to 16 structural variants to detect and quantify MRD

✓ Samples requirements

126 patients enrolled in DFCI Multicenter TNBC Registry with 

early breast cancer and had PST between 2019 and 2024

o Insufficient tumor DNA 
available, N=23

o No plasma sample, N=4
o No matching buffy coat, N=11
o ≤4 validated structural variants, 

N=8

80 patients enrolled in HUNT TNBC study 

31 patients received 

cytotoxic chemotherapy only 

(chemo only)

49 patients received 

IO-containing regimens 

(chemo + IO)

• Tumor DNA: 150ng, minimum 100ng

• Buffy coat •  Plasma: 4mL, minimum 2mL

▪ Median postoperative follow-up duration was 26.2 months (IQR 18.6, 37.3)

▪ 8 patients remained ctDNA(+) after surgery → 7 (87.5%) had recurrence (median lead time 10.9 [IQR 6.1, 16.4] months)

▪ All (n=10) patients experiencing distant recurrence had MRD detected prior to the event

Figure 6. Kaplan-Meier survival curves (RFS)

Figure 2. Patient Selection

A. MRD detection at T1 (on-treatment) and pCR

Non-pCR, MRD(+)

Non-pCR, MRD(-)

pCR, MRD(-)

pCR, MRD(+)

C. MRD detection at T3 (postop) and pCR

Chemo Only: 43.2 months (IQR: 28.1, 58.1)

Chemo+IO:   21.1 months (IQR: 13.3, 27.0)
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