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IMPORTANCE Molecular residual disease (MRD) detection has potential to transform the

selection of adjuvant therapy. Most evidence is from tumor-informed assays. Tissue-free

assays not requiring sequencing of the primary tumor may simplify workflows if they offer

accuracy similar to that of tumor-informed assays.

OBJECTIVE To evaluate tissue-free circulating tumor DNA (ctDNA) analysis in patients with

triple negative breast cancer (TNBC) and compare the tissue-free assay with tumor-informed

assay results.

DESIGN, SETTING, AND PARTICIPANTS This was a prognostic and exploratory analysis of

patients with TNBC at moderate to high risk of recurrence whowere participating in the

ctDNA surveillance period of c-TRAK TN, a multicenter phase 2 clinical study. Plasma samples

were collected from participants every 3months for up to 2 years after the completion of

adjuvant therapy and analyzed prospectively with digital polymerase chain reaction (dPCR).

Data for the analysis were from a database lock on September 28, 2021, with subsequent

follow-up through January 18, 2023. Data were analyzed from July 2025 toMay 2026.

INTERVENTION OR EXPOSURE Tissue-free assay leverages cancer differential methylation

patterns to detect ctDNA.

MAIN OUTCOME ANDMEASURES Recurrence-free survival by tissue-free ctDNA detection

status. Comparison between tissue-free ctDNA detection and both dPCR and whole-exome

sequencing−poweredmultivariant tumor-informed assays.

RESULTS The analysis included 1026 plasma samples from 159 patients (mean [SD; range]

age, 51.4 [11.4; 25.0-78.0] years; 159 females [100%]). The tissue-free assay detected ctDNA

in 54 patients (34.0%), with detection strongly associated with risk of recurrence (HR, 27.2;

95% CI, 13.7-54.2; P < .001). Among patients with ctDNA detected by both the tissue-free

assay and dPCR (42 patients [26%]), tissue-free detection occurred at an earlier time point in

14 patients (33.3%); dPCR detection occurred before tissue-free detection in no patients.

Median lead time to recurrence was 7.9 (95% CI, 6.1-10.5) months for tissue-free vs 5.8 (95%

CI, 3.3-10.0) months for dPCR (HR, 0.57; 95% CI, 0.34-0.95; P = .03). Concordance between

tissue-free andmultivariant tumor-informed assays was good. Among patients detected by

both assays (41 of 133), 12 of 41 (29.3%) had ctDNA detected earlier by multivariant

tumor-informed assay with 1 (2.4%) earlier by the tissue-free assay. Median lead times to

recurrence were 7.6 (95% CI, 4.6-10.5) months with tissue-free and 7.1 (95% CI, 5.7-10.0)

months with multivariant tumor-informed assay (HR, 1.46; 95% CI, 0.87-2.44; P = .15).

CONCLUSION AND RELEVANCE In this prognostic study, tissue-free ctDNA detection during

surveillance was strongly prognostic for recurrence in patients with TNBC. Comparable lead

times between the tissue-free andmultivariant tumor-informed assays support tissue-free

MRD detection in a clinical trial setting, permitting ctDNA testing when tissue is not available.
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D
etectionofcirculatingtumorDNA(ctDNA)hasemerged

as a potential biomarker to accurately identify pa-

tients with early breast cancer (EBC) at higher risk of

recurrence. The detection of ctDNA after definitive treat-

ment, termed molecular residual disease (MRD), is strongly

prognostic of recurrence,1-3preceding clinical relapse byup to

15 months, providing a potential window for therapeutic

intervention.1-4

Highly sensitive assays are required for the accurate de-

tection of MRD, where ctDNA may be present at tumor frac-

tionof less than0.01%(fractionof tumor-derivedcell freeDNA

[cfDNA]) in plasma. High sensitivity has been achieved using

tumor-informed assays, in which the patient’s tumor is se-

quenced to identify patient-specific variants, pairedwith be-

spoke assays to track those variants in plasma DNA.1,5,6How-

ever, tumor-informed approaches have limitations: tumor

tissuemaybeunavailable for sequencing; theassaydesignpro-

cess may fail; the process takes time, with high costs associ-

ated with tumor sequencing and panel design; and the po-

tential logistics of delivering patient-specific assays to large

numbers of patients in follow-up after cancer treatment may

prove challenging.

Ahighly sensitive ctDNAassay that doesnot require tissue

sequencing—atissue-freeassay—couldovercomelogisticalchal-

lenges and simplify widespread adoption. Yet historically, de-

veloping such assays has been challenging; approaches target-

ingknowndrivervariants lackedsufficient sensitivity,7and the

phenomenonof clonalhematopoiesishas limited theability to

identifyctDNAbasedondetectionofnondrivervariants.8-10Ad-

vancements in sequencing technology for epigenomic analy-

sishaveenabled thedevelopmentof tissue-freeassays thatde-

tect DNAmethylation patterns unique to ctDNA in plasma.11-13

These tissue-free approaches have shown substantial poten-

tial for MRD detection,14,15 although comparisons between

tissue-free and tumor-informed assays in paired samples are

lacking.

ATrial Using ctDNABloodTests toDetect CancerCells Af-

terStandardTreatment toTriggerAdditionalTreatment inEarly

Stage Triple Negative Breast Cancer Patients (cTRAK)16 was,

to our knowledge, the first prospective ctDNA surveillance

study in early triple negative breast cancer (TNBC) to assess

whether ctDNA-guided therapy could improve patient out-

comes. ctDNA monitoring was conducted with digital poly-

merase chain reaction (dPCR) assays tracking 1 or 2 patient-

specific variants. A subsequent retrospective analysis was

performed using a highly sensitive multivariant whole-

exome sequencing (WES)−based tumor-informed assay that

detectedMRDwith longer lead time to relapse thandPCR.17,18

The objective of this study was to evaluate tissue-free ctDNA

analysis inpatientswithTNBCandcompare the tissue-free as-

say with tumor-informed assay results.

Methods

This study was sponsored by the UK Institute of Cancer Re-

search (NCT03145961) and approved by its research ethics

committee (No. 17/SC/0900). Patients provided written

informed consent. The study was conducted in accordance

with the Declaration of Helsinki and the Guideline for Good

Clinical Practice.

Patients and Samples

The methods and results of the cTRAK trial have been previ-

ouslydescribed.16PatientswithTNBCatmoderate tohigh risk

of relapse were eligible for ctDNA surveillance after adjuvant

treatment. Archival tumor tissue and baseline blood samples

were receivedat registration,with surveillanceblood samples

collected every 3months for up to 2 years. If andwhen ctDNA

detection by dPCR occurred, eligible patients received pem-

brolizumab. At each timepoint, 40mLof bloodwas collected

in Streck tubes (StreckCorp), sent to a central laboratory, cen-

trifuged on arrival and stored at −70 °C. Imaging assessments

are described in the eMethods in Supplement 1.

Assay Analysis

Tissue-free analysis for ctDNA was performed retrospectively

using the Guardant Reveal assay on the Infinity targeted next-

generationsequencing (NGS)platform(GuardantHealth). Prior

analytical validation reported a limit of detection 95% (LOD95)

of 0.02% with 3- to 4-ng cfDNA input and 0.005% with 15-ng

inputat 100%analytical specificity.19Additionaldetailsarepro-

vided in the eMethods in Supplement 1.

RegardingtheWES-basedtumor-informedmultivariantas-

say, the Residual Disease and Recurrence assayworkflow has

been previously described (RaDaR, NeoGenomics)17,18 and is

summarized in the eMethods in Supplement 1.With regard to

dPCR design and analysis, patient-personalized dPCR assays

tracking 1 to2variantswereused forprospective ctDNAanaly-

sis in cTRAK as previously published3,16 and are summarized

eMethods in Supplement 1.

Statistical Analysis

Data for the analysis were collected from the cTRAK trial da-

tabase on September 28, 2021, along with follow-up data up-

dated through January 18, 2023. Theprimaryobjectivewas to

assess the prognostic significance of tissue-free ctDNAdetec-

tion.Statistical analysis isdescribed in theeMethods inSupple-

ment 1. Data analysis was conducted from July 2025 to May

Key Points

Question Can tissue-free circulating tumor DNA (ctDNA)

detection accurately estimate recurrence in early triple negative

breast cancer and how does this compare to tumor-informed

approaches?

Findings This prognostic study of 159 patients treated for triple

negative breast cancer found that tissue-free ctDNA detection

during molecular residual disease surveillance was highly

prognostic for recurrence. The tissue-free assay detected ctDNA

with similar lead time to recurrence compared to themultivariant

tumor-informed assay and with a longer lead time than digital

polymerase chain reaction.

Meaning These findings support tissue-free ctDNA detection in

themolecular residual disease setting, allowing testing when

archival tissue is unavailable.
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2026 using R Studio, version 4.2.2 (R Foundation for Statisti-

cal Computing). Tests were 2-tailed and P < .05 was consid-

ered significant.

Results

Of 208 patients registered in the cTRAK database, 159 pa-

tients (mean [SD; range] age, 51.4 [11.4; 25.0-78.0] years; 159

females [100%])hadavailable samples thatwereanalyzedwith

the tissue-free assay (eFigure 1 in Supplement 1). Patient char-

acteristicswere reflective of TNBCwithmoderate to high risk

of recurrence (eTable 1 inSupplement 1), andmedian (IQR) fol-

low-up from the start of ctDNA surveillance was 33.9 (18.4-

40.9) months. We successfully analyzed 98.6% of plasma

samples (1012 of 1026) from 159 patients using the tissue-free

assaywith cfDNAextracted fromamedian (range)plasmavol-

umeof 3.5 (1.5-4.5)mL.Of the failed samples, 92.9% (13 of 14)

were associated with low cfDNA yield.

ctDNA was detected in 12.2% (123 of 1012) samples at

median methylation tumor fraction of 0.226% (range:

0.002%-51.039%). Association between tumor fraction, clini-

cal risk, recurrence, and lead times are shown in eFigures 2 to

4 in Supplement 1. At the patient level, ctDNA was detected

in at least 1 time point from 34.0% (54 of 159) of patients. At

12 and 24months, the estimated proportions of patients with

ctDNA detected were 29.4% (95% CI, 21.7%-36.3%) and

36.4% (95% CI, 28.0%-43.8%), respectively. In patients who

had ctDNA detected before clinical recurrence, the median

interval from detection to recurrence was 7.9 (95% CI, 6.1-

10.5) months.

Detection of ctDNA during serial testing with the tissue-

freeassaywasstronglyprognosticof recurrence (HR,27.2;95%

CI, 13.7-54.2; P < .001; time dependent Cox model; Figure 1).

Among patients who had ctDNA detected at any 1 time point,

themedian recurrence-free survival from the start of surveil-

lance was 5.9 (95% CI, 4.4-9.7) months and not reached in

patientswithoutctDNAdetected.All 3patientswhohadctDNA

detected before adjuvant capecitabine experienced relapse,

and similarly, all 3 patients who had ctDNA detected during

adjuvant noncapecitabine chemotherapy experienced re-

lapse (eFigure 5 in Supplement 1).

Tissue-Free Assay Accuracy for Identifying

Recurrence by 24Months

To evaluate the diagnostic performance of the tissue-free as-

say, we assessed the sensitivity to identify recurrence by 24

monthsof starting surveillance. This analysis included 127pa-

tients (79.9%) with 32 patients censored or lost to follow-up

before 24 months and being recurrence free at last assess-

ment. By 24 months, the sensitivity was 84.4% with ctDNA

detected in 38 of 45 patients who experienced relapse. The

specificity and positive and negative predictive values were

87.8%, 79.2% and 91.1%, respectively. In patients who expe-

riencedadistant recurrenceby24months, the sensitivitywas

85.7%withctDNAdetected in24of28patients.Wealsoevalu-

ated the performance of the test to identify any recurrence

(eFigure 6 in Supplement 1).

Cross Assay Comparison of Tissue-Free and dPCR Assays

A total of 159 patients had results from both tissue-free and

dPCR assays for comparison in 1005 time points (per patient

median [range], 7 [1-11]). Concordant resultswere observed in

950of 1005 timepoints, yielding anoverall agreement rate of

94.5% (95% CI, 92.9%-95.9%; Cohen κ, 0.70; 95% CI, 0.63-

0.77; Figure 2).

Overall agreement at the patient level was 143 of 159 pa-

tients (89.9%; 95%CI, 84.2%-94.2%). ctDNAwasdetected by

both assays in 42 (26.4%) patients while 101 (63.5%) did not

have ctDNA detected by either assay and 16 (10.1%) had dis-

cordant results (Figure 3A-C). Among those with ctDNA de-

tected by both assays, initial detection with both assays oc-

curred at the same time point in 28 of 42 patients (66.7%) ; 14

(33.3%) were detected earlier by the tissue-free assay. There

Figure 1. Kaplan-Meier Curve of Circulating Tumor DNA (ctDNA) Detection Results

With Tissue-Free Assay During Surveillance for Triple Negative Breast Cancer
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wereno cases forwhichdPCRdetected ctDNAearlier than the

tissue-free assay.

In patients with ctDNA detected, the median lead time

from detection to recurrence was 7.9 months (95% CI, 6.1-

10.5) months for the tissue-free assay and 5.8 (95% CI, 3.3-

10.0) months for dPCR (HR, 0.57; 95% CI, 0.34-0.95; P = .03,

mixed-effects model; Figure 3D).

Cross Assay Comparison of Tissue-Free andMultivariant

Tumor-Informed ctDNAAssays

Of the 159 patients with samples analyzed by the tissue-free

assay, 26 (16.4%) did not have multivariant tumor-informed

analysis. Themost common reason was lack of WES on archi-

val tumor specimen (21 of 26 [80.8%]) due to insufficient

tumor content, DNAor variants identified, or sample contami-

nation (eFigure 1 inSupplement 1). Therewasnodifferenceob-

servedbetweenthemeanvolumeofplasmasent foranalysisby

the tissue-free approach andmultivariant tumor-informed as-

say(3.89vs3.88mL;Wilcoxonsignedranktest,P = .21;eFigure7

in Supplement 1).

Results fromboth the tissue-free andmultivariant tumor-

informedassayswereavailable for 133patientsacross809time

points (per patient, median [range], 6 [1-10]). Concordant re-

sultswereobserved in770of809samples, producinganover-

all agreement rate of 95.2% (95% CI, 93.5%-96.5%; Cohen κ

0.79 [95%CI,0.72-0.85];Figure4). Of the93 samples inwhich

ctDNAwas detected by the tissue-free assay, 85 (91.4%) were

also detected by the multivariant tumor-informed assay.

Among the716 samples classifiedas ctDNAnotdetectedby the

tissue-free assay, 685 (95.7%) were also not detected by the

multivariant tumor-informed assay (Figure 4).

Overall agreement at a patient levelwas 123 of 133 (92.5%;

95% CI, 86.6%-96.3%). Among all patients, 41 (30.8%) had

ctDNAdetectedbybothassays, 82 (61.7%)didnothave ctDNA

detected by either assay, while 10 (7.5%) had discordant re-

sults. Of 41 patients with ctDNA detected by both assays, 28

(68.3%)were initiallydetectedbybothassays in the same time

point, 12 (29.3%)weredetected earlier by themultivariant tu-

mor-informed assay and 1 (2.4%) was detected earlier by the

tissue-free assay (Figures 5A-C). Four patients (9.1% of pa-

tients who experienced relapse) experienced clinical relapse

without prior detection of ctDNA by either assay. Six patients

had ctDNA detected by both tissue-free and multivariant tu-

mor-informed assays in multiple time points but did not ex-

perience clinical relapse at data cut-off (Figure 5B). Of the 3

patients with central nervous system only relapse, 2 patients

had ctDNA detected prior to relapse which were detected by

both assays.

Of the 10patientswithdiscordant results, 4hadctDNAde-

tected by only the tissue-free assay and 6 patients, only de-

tected by themultivariant tumor-informed assay (Figures 5A

andB). During follow-up, 5 of 6 patientswith ctDNAdetected

by themultivariant tumor-informed assay experienced clini-

cal relapse,whereasnoneof thepatientsdetectedbythe tissue-

free assay experienced relapse (Figures 5A and B). Character-

istics of patients with discordant and concordant results are

described in eTable 2 in Supplement 1. In patientswith ctDNA

detectedonly bymultivariant tumor-informedassay, theme-

dian (IQR) estimated allele fraction was 0.002% (0.001%-

0.003%) compared to 0.023% (0.005%-0.080%) in patients

detected by both assays (P = .01, Mann-Whitney U test; eFig-

ure8 inSupplement 1). InpatientswithctDNAdetectedbyonly

tissue-freeassay, themedian (IQR) tumor fractionwas0.046%

(0.039%-0.051%) compared to 0.113% (0.034%-0.360%) in

patients with ctDNA detected by both assays (P = .20, Mann-

Whitney U test; eFigure 9 in Supplement 1).

The estimated rate of ctDNAdetection by 12months after

completion of treatment (date of surgery for neoadjuvant

chemotherapy, date of last cycle of chemotherapy for adju-

vant chemotherapy) was 33.2% (95%CI, 24.5%-40.8%), with

the multivariant tumor-informed assay, and 29% (95% CI,

20.6%-36.5%)with the tissue-free assay (eFigure 10 inSupple-

ment 1). In patients who had ctDNA detected prior to clinical

recurrence, the median lead time to relapse was 7.1 (95% CI,

5.7-10.0) months with the multivariant tumor-informed as-

say and 7.6 (95% CI, 4.6-10.5) months with the tissue-free

assay (HR, 1.46; 95% CI, 0.87-2.44; P = .15, mixed-effects

model; Figure 5D).

Discussion

A tissue-free approach has the potential to streamline clinical

workflows and offer a practical alternative when an archival

tumor sample is not available or inadequate to generate

tumor-informed assays. However, the potential clinical util-

ity of a tissue-free approach depends on achieving sufficient

accuracy and high analytical and clinical sensitivity for

ctDNA detection to support clinical decision-making. In this

analysis, we leveraged samples from prospective ctDNA sur-

veillance in TNBC and demonstrated that tissue-free ctDNA

detection has clinical validity, identifying recurrence with

high accuracy. Tissue-free ctDNA detection had a similar lead

time to a highly sensitive multivariant tumor-informed

Figure 2. Bar Graph of Agreement Between of Tissue-Free and Digital

Polymerase Chain Reaction (dPCR) Detection Results for Circulating

Tumor DNA (ctDNA)
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Of the total samples (n = 1005), 74 results were concordant positive and 876

were concordant negative, with an overall test agreement of 94.5% (95% CI,

92.9%-95.9%).
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approach; however, the multivariant tumor-informed

approach detected ctDNA at an earlier time point in a higher

proportion of patients.

MRD surveillance with the tissue-free approach was

strongly prognostic for disease recurrencewith detection an-

ticipating clinical relapse by 7.9 months, comparable to lead

times reported in studies usingmultivariant tumor-informed

approaches.1Consistentwithprevious reports,mostctDNAde-

tectionsoccurredby12monthsof surveillance, reflectingTNBC

biologic mechanisms.18 All patients in whom ctDNA was de-

tected before adjuvant capecitabine or during standard non-

capecitabine chemotherapy, experienced relapse, suggesting

Figure 3. Swimmer Plots and Kaplan-Meier Curve Comparing Tissue-Free to Digital Polymerase

Chain Reaction (dPCR) for Detection of Circulating Tumor DNA (ctDNA)
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that alternative treatments to cytotoxic chemotherapymaybe

required to improve outcomes for these patients.

In the cTRAK trial,16 there was a high incidence of meta-

staticdisease inpatients inwhomctDNAwasdetectedbydPCR,

emphasizing the need for more sensitive assays than those

used prospectively in the study. Tissue-free ctDNA detection

occurred at earlier time points compared with dPCR, with a

longer lead time to relapse. We hypothesize that the use of

this tissue-free assay in cTRAK may have resulted in a greater

proportion of patients in whom ctDNA was detected before

clinical metastasis development, although additional studies

are required to demonstrate this. Furthermore, in 35 of 208

patients (16.8%) cTRAK screening failed due to a lack of archi-

val tissue or dPCR assay design.16 These patients would miss

clinical testing, and this has both a cost and time implication,

highlighting the potential logistical advantages of tissue-free

approaches in clinical trials.

To our knowledge, this study is among the first to robustly

comparetissue-freectDNAdetectionwithamultivariant tumor-

informed approach. The WES-powered multivariant tumor-

informedassayused is a highly sensitive assay,with LODclose

to recently developed whole genome sequencing (WGS)

−poweredassays.17,20Therewasgoodconcordancebetweentis-

sue-free and multivariant tumor-informed assays at a sample

and patient level. Nevertheless, more patients had ctDNA ini-

tiallydetectedatanearlier timepointbythemultivarianttumor-

informedassay thanby the tissue-freeassay.Moreover, a small

number of patients who experienced relapse only had ctDNA

detected by the tumor-informed assay, suggesting its superior

analytical sensitivity. However, the increased analytical sen-

sitivityof themultivariant tumor-informedassaydidnot trans-

late intoa longermedian leadtimebetweendetectionandclini-

cal recurrence, suggesting that the increased analytical

sensitivity of themultivariant tumor-informedassaymaynot

make a substantial difference in the lead time of MRDmoni-

toring studies.

Studies inwhich ctDNA analysis is used to select patients

for treatment deescalation require highly sensitive assays to

avoidwithholding treatment frompatientswithout ctDNAde-

tectionwhosubsequentlyexperience recurrence.Recent stud-

ies in colorectal cancer, such as the DYNAMIC-III trial21 were

unable to demonstrate noninferiority of ctDNA-guided treat-

ment deescalation in stage III disease, partly because the as-

say used may have had inadequate sensitivity to detect mi-

crometastatic diseasewith low shedding of ctDNA.Our study

utilized samples from a treatment escalation study to dem-

onstrate that the lead times fromdetection to recurrencewere

comparable between the assays; however, we would suggest

caution implementing the tissue-free approach in de-

escalation studies in early breast cancer, unless it is not pos-

sible to generate a tumor-informed assay. More broadly, the

clinical utility of MRD detection and escalating intervention

remains an important unanswered question to be addressed

inongoingstudies suchasTRAK-ER(NCT04985266)andDARE

(NCT04567420).

Detection of ctDNA in patients who do not subsequently

experience relapse has been reported in MRD studies across

tumor types.4,22,23 Distinguishing false positives from ctDNA

detection at low levels representative of immune surveillance

of micrometastatic disease, or long lead times in patients

with insufficient clinical follow-up is challenging. In our

study, 6 patients had ctDNA detected by both tissue-free and

multivariant tumor-informed assays at multiple time points.

The concordant results support the hypothesis that in a pro-

portion of patients, ctDNA detection may represent a degree

of immune surveillance or more indolent TNBC biologic

mechanisms, with insufficient follow-up to capture clinical

recurrence. Studies are required to characterize these

patients and improve our understanding of the biologic

mechanisms of cancer in these patients. Furthermore,

patients did not have routine surveillance imaging to assess

for metastatic disease in the absence of symptoms aligned

with standard guidelines24; therefore, it is not known

whether these patients had occult metastatic disease at the

time of detection, potentially introducing bias in the assess-

ment of lead time. In the comparison between tissue-free

and multivariant tumor informed approaches, none of the 4

patients with ctDNA detected only by the tissue-free assay

experienced relapse during follow up. We are unable to

address whether these patients would experience relapse

during a longer follow-up period; represent true ctDNA

detection that cleared, perhaps due to immune surveillance;

represent detection of a different cancer; or had false-

positive results.

Limitations

Apotential limitation of this study is thatwe did not compare

the tissue-free toWGS-powered tumor-informedassays.How-

ever, to our knowledge, themultivariant tumor-informed as-

say used in our study is among themost sensitiveWES-based

tumor-informed approaches (LOD95 of 0.0011% allele frac-

tion equivalent to approximately 11 parts per million),17 with

analytical sensitivity approaching that of WGS-powered as-

says (LOD95 of 3.45 parts per million),20 which reflects opti-

Figure 4. Bar Graph of Comparison Between Tissue-Free

andMultivariant Tumor−Informed Detection Results

for Circulating Tumor DNA (ctDNA)

100

80

60

40

20

0

A
g

re
e

m
e

n
t,

 %

Tissue-free ctDNA

detected (n = 93)

Tissue-free ctDNA

not detected (n = 716)

ctDNA not detected

Tumor-informed result

ctDNA detected

Of the total samples (n = 809), 85 were concordant positive and 685 were

concordant negative, with an overall test agreement of 95.2% (95% CI,

93.5%-96.5%).

Research Original Investigation Tissue-Free vs Tumor-Informed Circulating Tumor DNA Assays in Early Triple Negative Breast Cancer

E6 JAMAOncology Published online August 13, 2026 (Reprinted) jamaoncology.com

Downloaded from jamanetwork.​com by guest on 09/​08/​2026

https://clinicaltrials.gov/study/NCT04985266
https://clinicaltrials.gov/study/NCT04567420
http://www.jamaoncology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2026.2833


mization of the assay workflow, including tracking up to 48

variants per assay.17 It is possible that themedian lead time of

a WGS-powered ctDNA assay may be longer than we ob-

served in this study. Efforts to further improve the analytical

sensitivity of tissue-free assays may optimize ctDNA detec-

tion to guide treatment decisions.

Conclusions

In this prognostic study, tissue-free ctDNA detection during

surveillance was strongly prognostic for recurrence of TNBC,

demonstrating clinical validity in this setting. The median

Figure 5. Swimmer Plots and Kaplan-Meier Curve Comparing Tissue-Free toMultivariant

Tumor-Informed Detection for Circulating Tumor DNA (ctDNA)
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lead time of the tissue-free ctDNA assay was similar to a mul-

tivariant tumor-informed assay, although the tumor-informed

approach detected ctDNA at earlier time points in a greater

proportion of patients. These findings support the use of

tissue-free assays as a practical alternative in patients for

which a tumor-informed assay is not possible. However, the

clinical benefit of early MRD detection and intervention

remains uncertain and prospective ctDNA-guided interven-

tion studies are warranted to assess clinical utility of tissue-

free assays.
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