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Patients on the plasmaMATCH trial

BACKGROUND
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• Early assessment of circulating tumour DNA (ctDNA) dynamic changes on treatment predict response to therapy.
• Previous studies have tracked mutations in plasma, which requires prior knowledge of the tumour mutations and is at 

risk of false results tracking mutations in clonal haematopoiesis.
• DNA methylation changes occur early in cancer development, are more abundant than mutations, and are highly tissue 

and cell type specific.
• In humans, methylation occurs at CpG sites, and individual methylation sites are clustered together to form CpG islands.
• DNA methylation is an important regulator of breast cancer (BC), which displays distinct differentially methylated 

regions (DMRs) between subtypes. We have developed a robust tumor agnostic ctDNA assay – Breast Cancer 
Methylation Assay (BCMA) - that tracks the level of aberrant breast cancer specific DNA methylation in plasma. 

• We assessed the potential of early on-treatment changes in ctDNA breast cancer methylation levels, to predict 
progression-free survival (PFS) and objective response rate (ORR) to therapy.
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• Patients enrolled on the plasmaMATCH trial with matched cycle 1 day 1 (C1D1) and cycle 2 day 1 (C2D1) plasma 
samples available for analysis were included

• Cohorts A-D were analyzed together (ER+ BC on targeted therapy), and cohort E was analyzed separately (TNBC on 
Olaparib (PARP) and Ceralasertib (ATR) inhibitor combination).

• An in-house capture based enzymatic ctDNA-based methylation assay (BCMA) targeting 1,297 DMRs was used to 
distinguish the presence of breast cancer and level of ctDNA. 

• Libraries were sequenced on Illumina platforms (NextSeq or NovaSeq) to a target of 300X
• Tumor ctDNA levels were inferred from Methylation Fraction (MF) which is estimated by summing methylated 

reads/total reads for the top 60 regions based on high entropy/high subtype methylation in the methylation panel
• Circulating methylation ratio (CMR) is calculated as the ratio of C2D1 MF/ C1D1 MF. 
• We evaluated the association of baseline MF, and median change in CMR at C2D1, with PFS and ORR.

PlasmaMATCH Trial Design and Treatment

• Using a tumour agnostic breast cancer ctDNA methylation assay (BCMA), we show that both baseline ctDNA 
methylation levels, and on treatment ctDNA methylation dynamics identify patients who will respond to targeted 
therapy. 

• There was no association between BRCA1 methylation and outcomes, suggesting the sensitivity to PARP and ATR 
inhibition combination of cohort E was not mediated by BRCA1 methylation.

• Subject to further independent validation, ctDNA methylation dynamics may present a simple way to identify patients 
who are responding to novel therapy combinations early. 

• Median CMR at C2D1 for cohorts A-D was 0.656 and cohort E was 0.428 

• Median baseline MF for cohorts A-D was 0.121 and cohort E was 0.042 
mPFS split by median baseline MF (A) Cohorts A-D, (B) Cohort E

mPFS split by BRCA1 methylation at baseline Cohort E 
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mPFS 9 (low) v 4 (high)
HR = 0.68; 95% CI: 0.49-0.94; p=0.023

mPFS 3 (low) v 5 (high)
HR = 1.16; 95% CI: 0.81-1.60; p=0.47

mPFS 6 (low) v 2 (high)
HR = 0.66; 95% CI: 0.49-0.88; p=0.001

mPFS 9 (low) v 3 (high)
HR = 0.52; 95% CI: 0.26-0.99; p=0.016
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High baseline MF was 
associated with shorter PFS 
(4 v 9 months) and lower 
ORR (18 v 36%) for patients 
in Cohort E

There was no association with baseline 
MF and outcomes for Cohorts A-D, 
though this may be due to small sample 
size and heterogenous population / 
treatments received

In all Cohorts (A-D and E) 
splitting patients by median 
CMR dynamics was 
predictive of PFS and ORR

mPFS 5 (BRCA1Meth+) v 4 (BRCA1Meth-) 
HR = 0.79; 95% CI: 0.45-1.89; p=0.814
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