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ABSTRACT

Objective: The study objective was to evaluate the impact of monitoring circulating
tumor DNA on the detection and management of recurrence in patients with re-
sected early-stage non-small cell lung cancer.

Methods: Between October 2021 and March 2023, postoperative circulating tumor
DNA was monitored in patients with non-small cell lung cancer (N = 108). Longi-
tudinal blood samples (n = 378 samples) were collected for prospective circulating
tumor DNA analysis at 3-month intervals after curative-intent resection. A tumor-
informed assay was used for the detection and quantification of circulating tumor
DNA. The primary outcome measure was a circulating tumor DNA-positive result.
The secondary outcome measure was changes in practice after a circulating tumor
DNA-positive result.

Results: The mean age of the patients in this cohort was 68.1 years. Of the 108 pa-
tients, 12 (11.1%) were circulating tumor DNA positive at least at 1 timepoint post-
surgery, of whom 8 (66.7%) had a clinically evident recurrence and the remaining 4
had limited clinical follow-up. Of the 10 patients with recurrent disease, 8 demon-
strated circulating tumor DNA positivity and the remaining 2 patients had brain-only
metastases. Postoperative clinical care was altered in 100% (12/12) of circulating tu-
mor DNA-positive patients, with 58.3% (7/12) receiving an early computed tomog-
raphy scan and 100% (12/12) receiving an early positron emission tomography
computed tomography scan as part of their surveillance strategy. Among the pa-
tients who received an early positron emission tomography scan, 66.6% (8/12)
were positive for malignant features.

Conclusions: Routine monitoring of tumor-informed circulating tumor DNA after
curative intent therapy improved patient risk stratification and prognostication.
(J Thorac Cardiovasc Surg 2024;l:1-11)
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Postcurative treatment ctDNA positivity was signif-
icantly associated with poor RFS.

CENTRAL MESSAGE
Longitudinal, tumor-informed

ctDNA monitoring after curative-
intent treatment for early-stage
NSCLC led to improved patient
risk stratification and
prognostication.

PERSPECTIVE

Longitudinal ctDNA monitoring using a personal-
ized, tumor-informed assay is a valuable prog-
nostic tool in patients with early-stage NSCLC
for early detection of recurrence and can inform
clinical decision-making during postresection sur-
veillance. Further studies are warranted to assess
the impact of ctDNA-guided adjuvant treatment
on patient outcomes.

See Commentary on page XXX.
See Discussion page XXX.

Lung cancer is the second most common type of cancer and
the leading cause of cancer-related mortality worldwide.' In
the United States alone, the American Cancer Society
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estimates a total of 238,340 new cases and 127,070 deaths
due to lung cancer in 2023.” Non—small cell lung cancer
(NSCLC) constitutes approximately 80 to 85% of all lung
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Abbreviations and Acronyms

CHIP = clonal hematopoiesis of indeterminate
potential

CT = computed tomography

ctDNA = circulating tumor DNA

HR = hazard ratio

MRD = minimal residual disease

MTM = mean tumor molecule

NSCLC = non-small cell lung cancer

PET = positron emission tomography

RFS = recurrence-free survival
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cancer diagnoses in the United States. Approximately 25 to
30% of patients with NSCLC are diagnosed with early-
stage disease (stage I-II).>" Patients with early-stage
NSCLC typically undergo complete surgical resection for
curative intent. However, 30 to 55% of patients develop dis-
ease recurrence within the first 5 years of surgery, with the
chance of NSCLC recurrence most significant during the
first 2 years after the curative-intent treatment.”® Five-
year survival after lobectomy for stage I NSCLC ranges
from 45 to 65% for all histological subtypes collectively,
with many of these patients ultimately dying of the disease
because of post-resection recurrence.” Because of the
known risk of recurrence in patients with early-stage
NSCLC, surveillance after definitive treatment is recom-
mended. The current surveillance protocols include a chest
computed tomography (CT) with or without contrast every
6 months for the first 2 to 3 years, followed subsequently by
annual low-dose noncontrast-enhanced chest CT for pa-
tients with stage I or I NSCLC treated with surgery with
or without chemotherapy.®’ Clinical follow-ups for surveil-
lance typically mirror this time course. However, radio-
graphic surveillance is complicated by nonspecific
findings. Recurrent NSCLC disease has been shown to be
detected by CT scan with a 94% sensitivity and 87% spec-
ificity, and a negative predictive value of 99%. However,
positive predictive value has been reported as only 53%.""

The ability to identify patients at increased risk for recur-
rence after complete resection would allow for personalized
clinical care, including early/frequent surveillance and
intervention strategies potentially improving patient out-
comes. Circulating tumor DNA (ctDNA) has emerged as

a minimally invasive blood-based biomarker to assess
recurrence risk in various malignancies.'''® Specifically
in patients with unresected and resected NSCLC, ctDNA-
based minimal residual disease (MRD) detection has been
reported to be predictive of recurrence.'’ ' However, the
optimum time frame for ctDNA monitoring and whether
treatment personalization after ctDNA-based MRD detec-
tion can lead to improved outcomes remain to be explored.
In this study, we sought to determine the prognostic value of
longitudinal, tumor-informed ctDNA testing and its impact
on postresection surveillance and management in patients
with early-stage NSCLC.

MATERIAL AND METHODS

Study Design and Patient Characteristics

We performed a retrospective analysis of real-world data in patients
with early-stage (I-II) NSCLC treated at a tertiary referral center between
October 2021 and March 2023. Patients were defined as early-stage based
on pathologic stage. Blood samples were collected longitudinally at
3-month intervals after initial collection. ctDNA-based MRD was
assessed within 6 months from the time of surgery and before the initiation
of adjuvant therapy. In addition, clinicopathologic information was
collected retrospectively for all available patients (Figure 1). Patients
were followed up and received interventions as determined by standard
clinical practice guidelines and at the discretion of the principal investiga-
tors. The complete clinical course for patients included in this study is
depicted in Figure 2. The inclusion criteria included patients with early-
stage, resected NSCLC disease, availability of pathology and at least 1
CT scan report postoperatively, and availability of at least 1 ctDNA mea-
surement postoperatively. The exclusion criteria included patients with
stage III and IV NSCLC, history of a second primary tumor, or history
of NSCLC recurrence before the initiation of ctDNA monitoring. ctDNA
analysis was performed retrospectively in collaboration with Natera, Inc.

Informed consent was obtained for all patients as part of inclusion in the
study. This study was approved under the Baylor University Medical Cen-
ter Umbrella Institutional Review Board (Approval Number: 019-516;
date: January 20, 2020) and conducted in accordance with the Declaration
of Helsinki.

Personalized Circulating Tumor DNA Assessment

ctDNA testing was conducted at the discretion of the provider and car-
ried out using Natera’s standard commercial ordering pathway. Briefly, a
personalized, tumor-informed, multiplex polymerase chain reaction next-
generation sequencing assay (Signatera, Natera, Inc) was used for the
detection of ctDNA (Figure 3), as previously published.'' Briefly, whole-
exome sequencing performed on formalin-fixed, paraffin-embedded tumor
blocks, and matched normal blood samples were used to select up to 16
patient-specific, somatic single-nucleotide variants. Multiplex polymerase
chain reaction primers targeting the selected single-nucleotide variants
were designed, synthesized, and used to track ctDNA in the corresponding
patient’s plasma samples. Plasma samples with at least 2 tumor-specific
variants detected out of 16 were defined as ctDNA positive, and ctDNA
concentration was reported in mean tumor molecules (MTMs) per milliliter
of plasma.

Study Objectives and Outcomes

The primary objective of the study was to evaluate whether a positive
ctDNA result was associated with recurrence-free survival (RFS). For
MRD analysis, patients who had ctDNA results within 6 months after
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FIGURE 1. Flow diagram depicting an overview of number of patients included in the survival analysis. NSCLC, Non—small cell lung cancer; ctDNA,

circulating tumor DNA; MRD, molecular residual disease.

curative-intent resection and before the start of adjuvant treatment were
included. For any time ctDNA-positivity analysis, patients with ctDNA
positivity at any time point after curative-intent treatment were included.
The secondary objective was evaluating changes in practice after a positive
ctDNA test that resulted in (1) new referral for consideration of adjuvant
therapy, (2) more frequent radiographic surveillance, or (3) consideration
for early biopsy. Recurrent disease was defined as at least 1 positive imag-
ing with high clinical suspicion for recurrent disease confirmed via biopsy
when the clinical situation was amenable to the procedure. The lead-time
for ctDNA-based detection of recurrence was calculated as the time be-
tween the date of first positive ctDNA test and the date of first radiologic
recurrence.

Statistical Analysis

Based on retrospective clinicopathologic data, RFS was determined
from the date of surgery to the first documented sign of radiologic recur-
rence. The Kaplan—Meier method was used to estimate RFS probabilities,
and a log-rank test was used to estimate P values. Hazard ratios (HRs) were
obtained from Cox regression analysis. Survival analyses were conducted
using Rv4.1.2 (http://www.r-project.org; survival, survminer, coxphf
packages).

RESULTS
Patient Characteristics

A total of 378 longitudinal plasma samples (n) were
collected from 108 patients (N). The average patient age
was 68.1 years. The histologic subtypes included adenocar-
cinoma (N = 87, n = 299), squamous cell carcinoma
(N = 16, n = 57), and neuroendocrine carcinoma (N = 5,
n = 22). The adenocarcinoma cohort was subdivided into
acinar, lepidic, papillary, solid, micropapillary, and
mucinous histologic subtypes. Video-assisted thoraco-
scopic surgery (VATS) was performed in 92.6% (100/
108) of patients, with lobectomy accounting for 85.2%
(92/108). A subset of patients (16.7%; 18/108) received
adjuvant chemotherapy for high-risk features with stage I

or stage II disease. Complete demographic, surgical, histo-
logic, and staging characteristics of the patient cohort are
detailed in Table 1.

Circulating Tumor DNA Detection During Minimal
Residual Disease Window

Of the 69 patients who had ctDNA results available
within the MRD window, ctDNA-based MRD was detected
in 5.8% (4/69). Of these, 75% (3/4) had confirmed disease
recurrence and showed a median lead time (ctDNA detec-
tion to radiographic recurrence) of 28 weeks (range, 15.4-
30.1 weeks). Compared with MRD-negative patients, those
with MRD positivity had a significantly inferior RFS and
were 53 times more likely to recur (HR, 53, 95% CI, 5.5-
513, P <.0001; Figure 4, A). A subanalysis in only stage
I patients revealed similar findings (Figure E1).

Circulating Tumor DNA Detection During Follow-up
During the follow-up period, 9.3% of patients (10/108)
developed disease recurrence, with a median time from
resection to recurrence of 44.3 weeks (range, 18.1-
240.9 weeks). Of these 10 patients with recurrence, 8 were
ctDNA positive during longitudinal testing and 7 of these
tested ctDNA positive before radiographic recurrence with
a median lead time of 23.9 weeks (range, 10.1-30.8 weeks).
Of these 8, 6 recurrences were confirmed via biopsy. The re-
maining 2 patients had brain metastasis that was detected via
magnetic resonance imaging and the recurrence for 1 patient
was confirmed via biopsy. In the longitudinal setting, ctDNA
positivity at any time point after curative-intent treatment dis-
played markedly reduced RFS (HR, 27, 95% CI, 5.6-127,
P < .0001; Figure 4, B). On analyzing data for patients
with stage I and stage II disease separately, we observed a
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FIGURE 2. Patient overview plot depicting treatment regimens, longitudinal ctDNA analysis, and imaging findings for all patients in the cohort. Top: all
patients with ctDNA positivity at least at 1 time point. Bottom: patients who were persistently ctDNA negative. ctDNA, Circulating tumor DNA.

statistically significant association of any time ctDNA-
positivity with poor RFS in patients with both stage I
(Figure E2) and stage II (Figure E3) disease. Among patients
who had a recurrence or a follow-up for a minimum of
52 weeks (1 year), serial monitoring using this tumor-
informed ctDNA assay identified recurrence with a sensi-
tivity of 80% (8/10) and specificity of 95.6% (65/68). Like-
wise, sensitivity and specificity of 80% (8/10) and 95.8%
(23/24), respectively, were observed for detecting a recur-
rence among the patients who had recurrence or a follow-
up for more than 104 weeks (2 years).

Adjuvant chemotherapy was administered in 16.7% of
patients (18/108) with stage II or stage I disease (high-
risk feature). Among these patients, 16.7% (3/18) had
ctDNA positivity after completion of adjuvant therapy. Of
these 3 patients, 2 ultimately developed biopsy-proven
recurrent disease.

4

Impact of Circulating Tumor DNA Detection on
Surveillance Strategy

Postoperative radiographic surveillance was altered in
100% (12/12) of ctDNA-positive patients, with 58.3%
(7/12) receiving an earlier surveillance CT scan and
100% (12/12) receiving an early positron emission tomog-
raphy (PET) scan. Among the patients who received an
early PET scan, 66.6% (8/12) were positive for malignant
features. Ultimately, early biopsy was obtained in 87.5%
(7/8) of PET-positive cases, with 85.7% (6/7) of those
early biopsies leading to a confirmed recurrence. These pa-
tients were subsequently directed into therapy. The patient
with confirmed recurrence on PET who did not undergo
biopsy was additionally referred for therapy. Of the
ctDNA-positive patients, 33% (4/12) have not demon-
strated radiographic recurrence (median follow-up,
6.4 weeks; range, 5.1-29.1 weeks) but were still directed
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FIGURE 2. (continued).

into earlier interval surveillance. Because of the short 0.04-0.86 MTM/mL), an extended follow-up is warranted
clinical follow-up and low ctDNA levels observed with continued ctDNA testing to assess any rise in disease
for these patients (median, 0.31 MTM/mL; range, burden.
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TABLE 1. Complete demographic, surgical, histologic, and staging characteristics of the patient cohort

Characteristics Categories ctDNA (+) ctDNA (-) Total
Cases 12 96 108
Recurrences 8 (66.7%) 2 (2.1%) 10 (9.3%)
Median follow-up time, wk 98.1 (42.1-261.1) 67.6 (19.2-287.6) 71.4 (19.2-287.6)
(range)
Age (mean, y) 66.2 68.4 68.1
Gender Male 4 (25.0%) 36 (37.5%) 40 (37.0%)
Female 8 (75.0%) 60 (62.5%) 68 (63.0%)
Diagnosis method Biopsy 1(8.3%) 43 (44.8%) 44 (40.2%)
Surgery 11 (91.7%) 53 (55.2%) 64 (59.3%)
Surgical approach VATS 9 (75.0%) 91 (94.8%) 100 (92.6%)
Open 0 (0.0%) 3 (3.1%) 3 (2.8%)
VATS — Open 3 (25.0%) 2 (2.1%) 5 (4.6%)
Resection Wedge 2 (16.7%) 12 (12.5%) 14 (13.0%)
Lobectomy 9 (75.0%) 83 (86.5%) 92 (85.2%)
Bilobectomy 1 (8.3%) 1 (1.0%) 2 (1.9%)
Laterality Right 8 (66.7%) 54 (56.3%) 62 (57.4%)
Left 4 (33.3%) 42 (43.8%) 46 (42.6%)
Surgical margins Negative 12 (100%) 96 (100%) 108 (100%)
Positive 0 (0%) 0 (0%) 0 (0%)
Lymph nodes Median No. of nodes collected 11 11 11
Lymph node stations Median No. of stations sampled 4.5 5 5

Histology Adenocarcinoma  Acinar 10 (83.3%) 7 (70.0%) 77 (80.2%) 52 (67.5%) 87 (80.6%) 59 (67.8%)
Lepidic 0 (0.0%) 5 (6.5%) 5 (5.8%)
Papillary 2 (20.0%) 7 (9.1%) 9 (10.3%)
Solid 0 (0.0%) 9 (11.7%) 9 (10.3%)
Micropapillary 0 (0.0%) 0 (0.0%) 0 (0.0%)
Mucinous 1 (10.0%) 4 (5.2%) 5 (5.8%)
Squamous cell 0 (0.0%) 16 (16.7%) 16 (14.8%)
Neuroendocrine 2 (16.7%) 3 (3.1%) 5 (4.6%)
Staging 1A1 0 (0.0%) 6 (6.3%) 6 (5.6%)
1A2 7 (58.3%) 40 (41.7%) 47 (43.5%)
1A3 1 (8.3%) 18 (18.8%) 19 (17.6%)
1B 1 (8.3%) 15 (15.6%) 16 (14.8%)
A 0 (0.0%) 3 (3.1%) 3 (2.8%)
B 3(25.0%) 14 (14.6%) 17 (15.7%)
LVI status Positive 7 (58.3%) 19 (19.8%) 26 (24.1%)
Negative 5 (41.7%) 77 (80.2%) 82 (75.9%)
VPI status Positive 0 (0.0%) 14 (14.6%) 14 (13.0%)
Negative 12 (100%) 82 (85.4%) 94 (87%)
STAS status Positive 3 (25.0%) 15 (15.6%) 18 (16.7%)
Negative 9 (75%) 81 (84.4%) 90 (83.3%)

ctDNA, Circulating tumor DNA; VATS, video-assisted thoracoscopic surgery; VATS — Open, a surgery that began with a VATS approach and then later converted to open thor-
acotony approach (during the same operation); LVI, lymphovascular invasion; VPI, visceral pleural invasion; STAS, spread through air spaces.
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DISCUSSION

This study investigated a commercially available,
personalized, tumor-informed ctDNA assay in a real-
world cohort of patients with early-stage NSCLC after
curative-intent resection. Because of the tumor-informed
approach, the assay capitalizes on the knowledge of the
mutational landscape of the primary tumor tissue, allowing
for increased detection of ctDNA levels after curative-intent
resection. The assay detects MRD with high sensitivity and
specificity as previously published.”” ctDNA analysis can
be complicated by clonal hematopoiesis of indeterminate
potential (CHIP). CHIP is a phenomenon that leads to
increased accumulation of somatic mutations in hematopoi-
etic stem cells. CHIP can be present in low levels and may
account for nontumor-related mutations detected in plasma
samples. This can cause confounding results in the ctDNA
assays. However, the method used in this study significantly
reduces the false-positive rates by filtering CHIP mutations,
thereby providing greater confidence that the ctDNA de-
tected in plasma is tumor-related rather than background
artifact caused by CHIP.”"

In this study, we investigated the utility of a tumor-
informed ctDNA assay in a real-world cohort of patients
with NSCLC for post—curative-intent resection surveil-
lance. This study demonstrates that ctDNA-based MRD
detection and ctDNA detection at any time during surveil-
lance are highly prognostic of poor outcomes and associ-
ated with significantly worse RFS. In addition, serial
testing with this assay identified recurrence with high sensi-
tivity (80%) and specificity (96%) in patients with early-
stage disease who had recurrence or at least 1 year of
follow-up. These observed sensitivity and specificity are
comparable to those reported in the literature for ctDNA-
based detection of recurrence in patients with stage I and
IIT NSCLC.?"*? The data in this study build on prior pub-
lished studies supporting the feasibility of ctDNA-based
MRD detection and surveillance in patients with NSCLC
and demonstrate a median follow-up of 71.4 weeks (range,
19.3-287.6 weeks) as well as a medium-sized population.
Because prognosis and clinical management differ by dis-
ease stages, we stratified our cohort by stage as appropriate
(Figures EI-E3). Across stages, we observed an overall
consistent ability of ctDNA positive status to predict an
increased risk of recurrence.

In the current schema of cancer recurrence and metas-
tasis, it has been hypothesized that micro-metastatic cells,
unaccounted by conventional staging and undetectable by
radiographic imaging such as CT or PET, may be present
in the systemic circulation at the time of primary resection
for early-stage NSCLC. Studies have shown an association
between the presence of disseminated tumor cells or circu-
lating tumor cells during resection of NSCLC and patient
outcomes.>> > Howeyver, it remains unclear whether these

cells are capable of proliferative activity or simply remain
dormant.”® Detection of MRD and assessment of ctDNA
dynamics through serial monitoring may enable early
detection of disease recurrence.

Our study addressed its primary objectives: measuring
ctDNA in the postresection surveillance period and
observing the impact of ctDNA testing on clinical
decision-making after curative-intent resection for NSCLC.
With exclusion of a single case where no postoperative
ctDNA testing was done before clinical relapse, the median
lead time was 23.9 weeks (10.1-30.8 weeks) when
compared with confirmation of recurrence by radiographic
imaging. Prior retrospective studies in patients with NSCLC
using tumor-informed ctDNA assays have reported a me-
dian lead time of approximately 70 to 165 days (10-23.5
weeks). 8:20:27

The clinical decision to begin adjuvant therapy after
curative resection is currently determined by a combination
of TNM staging supplemented with pathologic high-risk
features. However, the benefits of adjuvant therapy should
be weighed against the potential risk of toxicity and the pa-
tient’s ability to physiologically tolerate adjuvant treatment.
Previous studies have shown that the benefit of adjuvant
chemotherapy for patients with early-stage NSCLC trans-
lates into an absolute 5-year survival advantage of 4 to
5.4%.?® However, to date, no biomarkers are yet approved
for identifying high-risk patients who are likely to benefit
from adjuvant therapy. Our data indicate that ctDNA-
based MRD detection and longitudinal ctDNA monitoring
may help identify a subpopulation of patients who may be
most suitable to benefit from adjuvant therapy.

In this study, among the 10 patients with recurrence, 2
were persistently ctDNA negative and eventually had recur-
rence. Of note, both these patients developed singular
distant brain metastasis. Prior studies have reported similar
findings, demonstrating that the brain was the site of recur-
rence in approximately 20% of the patients with locally
advanced NSCLC.>” " Other studies have reported lack
of molecular evidence of recurrence in cases with brain oli-
gometastatic disease, especially with tracking ctDNA in
plasma samples.”’ This has historically been attributed to
the blood-brain barrier, which prevents ctDNA of brain
metastasis origin from crossing into blood vessels. Howev-
er, recent studies indicate that tracking ctDNA in cerebro-
spinal fluid might improve the ability to detect brain
metastases.” "

During our study, we observed that the patients who
received negative ctDNA results during surveillance
were relatively more comforted compared with patients
with negative radiographic results, whereas patients with
positive ctDNA results experienced anxiety. Some of
the ongoing, observational clinical trials are collecting
data on the impact of ctDNA testing results on patients’
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How does monitoring ctDNA impact the detection and management of recurrence in patients

with resected early-stage, non-small cell lung cancer?
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FIGURE 3. Graphical abstract: Summary of study design and key results. mPCR, Multiplex polymerase chain reaction; NSCLC, non—small cell lung can-
cer; MRD, molecular residual disease; RFS, recurrence-free survival; HR, hazard ratio.

anxiety about cancer recurrence.””> We believe the po-
tential psychosocial effects of ctDNA testing could be
ameliorated if/when therapeutic options become available
for patients with ctDNA positivity suggestive of molecu-
lar recurrence.

Study Limitations

Limitations of this study include patient noncompliance
with regularly scheduled surveillance intervals, leading to
lapses or delays between time points in the patient’s moni-
toring after curative-intent treatment. Because the second-
ary objective of the study was to assess the impact of

ctDNA on clinical care, the providers were not blinded to
the ctDNA results of patients to make an informed clinical
decision on early surveillance/adjuvant treatment. This lack
of blinding could contribute an inherent bias. However,
radiographic data interpretation of surveillance scans was
provided by radiologists who were blinded to patient
ctDNA status.

CONCLUSIONS

We highlight both the prognostic and practice-changing
role of serial monitoring using a tumor-informed ctDNA
assay after the resection of early-stage NSCLC. This study
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status any time after curative-intent surgery (N = 108). ctzDNA, Circulating tumor DNA; MRD, molecular residual disease; RF'S, recurrence-free survival; HR,
hazard ratio.

serves to benchmark any time ctDNA detection frequency
as it relates to overall RFS survival in this population. Addi-
tionally, our study exemplifies the real-life use of ctDNA
and its impact on the surveillance and management of
early-stage, resected NSCLC. This could aid in the refine-
ment and development of future prospective studies to vali-
date our findings. Given ctDNA’s role in other solid tumors

and current evidence in NSCLC, we envision ctDNA will
improve outcomes and aid in prognostication for early-
stage NSCLC. However, further multicenter studies with
larger cohorts and longer median follow-ups are required
to define clinical best practices more accurately, including
potential initiation of systemic therapy based on biomarker
detection or elevation.
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Webcast @

You can watch a Webcast of this AATS meeting
presentation by going to: https://www.aats.org/resources/
early-real-world-experience-monitoring-circulating-tumor-
dna-in-resected-early-stage-non-small-cell-lung-cancer.
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FIGURE El1. Kaplan—Meier analysis of RFS in only patients with stage I NSCLC cancer stratified by MRD status (N = 55). MRD, Molecular residual
disease; RFS, recurrence-free survival; HR, hazard ratio; ctDNA, circulating tumor DNA.

Stratification of stage | patients based on ctDNA
status at any time after curative-intent treatment

100 A
75 4
£ 501
o
25 4
HR: 24; 95% Cl: 4.7-120
P < .0001
0 A
0 100 200 300
Time since surgery (weeks)
Number at risk
— ctDNA-negative 79 23 5 0
— ctDNA-positive 9 3 1 0

FIGURE E2. Kaplan—Meier analysis of RFS in only patients with stage I lung cancer stratified by status any time after curative-intent surgery (N = 88).
ctDNA, Circulating tumor DNA; RFS, recurrence-free survival; HR, hazard ratio.
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FIGURE E3. Kaplan—Meier analysis of RFS in only patients with stage II lung cancer stratified by status any time after curative-intent surgery (N = 20).
ctDNA, Circulating tumor DNA; RFS, recurrence-free survival.
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