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• For patients with advanced cancer, the proportion of tumor-derived DNA in circulation (‘tumor 

fraction’/TF) has been shown to be prognostic across multiple cancer types, including metastatic breast 

cancer (MBC).

• Metastatic triple-negative breast cancer (mTNBC) is a poor prognosis subset of breast cancer 

characterized by higher circulating ctDNA TF relative to other breast cancer subtypes.

• There is evidence that early change in TF may correlate with response to therapy, potentially offering a 

rapid response biomarker for early phase studies.

• While ctDNA has a half-life of minutes to hours, little is known regarding TF dynamics during and in the 

hours immediately after infusion of targeted or cytotoxic therapies. 

• Additionally, prior ctDNA studies have suggested a potential ‘surge’ or ‘transient peak’ of ctDNA 

immediately following therapy initiation due to induction of rapid cell death.

• In this study, we characterize ctDNA dynamics during the peri-infusion period of targeted and cytotoxic 

therapies. Using banked samples from four phase Ib/II clinical trials, we further assessed whether 

changes in TF were associated with treatment response and progression-free survival. 

There was no significant ‘surge’ in ctDNA TF within minutes to 24-hours of infusion of a targeted therapy, cytotoxic 

chemotherapy, or both in combination. Stability or decline of ctDNA TF 14-28 days after initiation of targeted 

therapy trial was associated with objective response and prolonged PFS. This supports further research on ctDNA 

dynamics immediately after systemic therapy initiation, particularly in the context of early phase trials for mTNBC.

1. Onalespib with Paclitaxel (NCT02474173)

n= 57 patients

Onalsepib + Paclitaxel trial n=8

 Trametinib trial n=22

Cabozantinib trial n=19

Ruxolitinib trial n=8
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Banked plasma samples were identified from four phase Ib/II clinical trials:

1. Heat shock protein 90 (HSP90) inhibitor Onalespib with Paclitaxel (NCT02474173)

2. MEK inhibitor Trametinib alone and in combination with AKT inhibitor GSK2141795/Uprosertib (NCT01964924)

3. Multi-kinase inhibitor Cabozantinib monotherapy (NCT02260531)

4. JAK1/2 inhibitor Ruxolitinib monotherapy(NCT01562873). 

Figure 3 (A) Patients who had TF below 10% at baseline was not associated with improve progression free 

survival (PFS) (log-rank p=0.01). (B) The absolute change in tumor fraction from pre-treatment (T1) to 14-28 days 

after treatment initiation (T2) was significantly associated with best overall response (ANOVA p=0.01). PD= 

progressive disease, PR= partial response, CR= complete response, SD= stable disease.
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Change in TF vs best overall response  A

Figure 4 (A) Clearance of ctDNA from T1:T2 was associated with significantly longer PFS (median PFS 10.3 

months clearance vs. 2.3mo no clearance; log-rank p=0.013). (B) A stable or decline in ctDNA post-treatment was 

significantly associated with improved PFS (long-rank p=0.003).
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3-4. Remaining studies (NCT01964924, NCT02260531, NCT01562873) 

Cycle 1 (21 or 28 days) Cycle 2 (21 or 28 days)

D1 D1
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Workflow 

Tumor Fraction

Onalsepib + Paclitaxel trial 

n=14 patients

N=313 plasma samples

To evaluate acute ctDNA TF change
To evaluate change in TF across 

multiple phase IB/II clinical trials 
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Figure 1 Tumor fraction change from baseline compared to 6 and 24 hours post-infusion of Onalespib (A), Paclitaxel 

(B) and combination of Onalespib and Paclitaxel (C). There was significant decline in TF from pre-infusion to 6 hours 

for Paclitaxel alone (Wilcoxon signed rank p=0.03) but no significant change for Onalespib alone or Onalespib + 

Paclitaxel from pre-infusion to 6- or 24-hours. 

Figure 2 (A) Heatmap depicting tumor fraction at various timepoints post-treatment during cycle 1. (B) Changes in TF 

at baseline compared to C1D1, C1D8 and C1D9. There was a significant decline in TF from baseline day -7 to pre-

infusion on day 8 and 24 hours after the last treatment of cycle 1 (C1D9). 
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