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Can circulating tumor DNA guide treatment de-escalation in
metastatic lung adenocarcinoma harboring actionable genomic
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In a recently published article, Dong and colleagues report
on the outcomes of a proof of concept trial of circulating
tumor DNA (ctDNA) guided treatment de-escalation in
patients with metastatic or locally advanced, unresectable
adenocarcinoma of the lung (1). The trial included 60 patients
whose tumors harbored actionable genomic alterations (AGA)
in epidermal growth factor receptor (EGFR), ALK, or ROS1
and were receiving targeted therapies as first or second line of
treatment. All patients received local consolidative treatment
(LCT, surgery and/or radiotherapy) to all known tumor sites
and had to have normal serum carcinoembryonic antigen
(CEA) levels and no evidence of ctDNA following LCT. A
tumor tissue-informed next-generation sequencing (NGS)
liquid biopsy (LB) panel involving 338 genes was used for
ctDNA testing (2). Patients were followed-up 6 weeks after
treatment interruption and every three months thereafter
with chest computed tomography (CT) scans, CEA levels,
and LB. In patients with an increase in CEA levels and/
or ctDNA positivity, treatment was resumed, but could
be interrupted again in case of subsequent CEA/ctDNA
clearance on follow-up testing.

By far the most common AGA was EGFR in 56 of
60 patients (93%). With a median time of follow-up of

19.2 months (range, 3.8-29.7 months), 14 of 60 patients
(23%) were still CEA/ctDNA negative and had no
radiographic disease progression (cohort A). In contrast,
treatment had to be resumed in 31 patients (52%)
following CEA or ctDNA detection in the absence of
disease progression (cohort B) whereas 15 patients (25%)
had radiographic disease progression without prior CEA/
ctDNA positivity (cohort C). Median progression-free
survival (PFS) was unreached, 20.2 months [95% confidence
interval (CI), 12.9-27.4] and 5.5 months (95% CI, 1.5-7.2)
in cohorts A, B, and C, respectively. Median PFS in the
overall cohort was 18.4 months (95% CI, 12.6-24.2).

This trial aims to de-escalate treatment in a carefully
selected low-risk population and we highly appreciate the
authors’ efforts. Their approach is in diametric opposition
to the trend of treatment intensification in EGFR-mutated
non-small cell lung cancer (NSCLC). For example, the
FLAURA? trial recently demonstrated improved PFS
with the addition of platinum-based chemotherapy to
osimertinib (3) as did MARIPOSA for the bispecific MET-
and EGFR-binding antibody amivantamab with the third-
generation EGFR tyrosine kinase inhibitor (TKI) lazertinib
over osimertinib alone (4). Of note, overall survival (OS)
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data are still immature for these trials. Unsurprisingly, both
regimens were associated with increased toxicity. Although
many patients may benefit from such intensified therapies,
not all patients necessarily require them.

Utilizing ctDNA as surrogate for disease burden in solid
cancers is often referred to as minimal residual disease
(MRD), a term coined in the context of chronic myeloid
leukemia (CML). Following international guidelines, CML
patients who achieve MRD negativity for 2 to 3 years
(depending on the depth of response) and having received
treatment for a minimum of 5 years may stop treatment
and receive MRD monitoring only (5). This treatment-free
remission is maintained in ~50% of patients (5). Of note,
CML is a disease with quite distinct features compared to
NSCLC and is particularly suitable for ctDNA detection
given its liquid nature. In contrast, it has been shown that
20-30% of NSCLC are not detectable using ctDNA at
baseline, when tumor burden is highest, regardless of
whether tumor-informed or tumor-agnostic assays are used
(6-8), although larger tumor volume and higher metastatic
burden are associated with increased detection rates (9). In
addition, it may be noted that plasma ctDNA appears to
have low sensitivity for intracranial disease (10,11), which
may render the central nervous system (CNS) a blind spot
of ctDNA-guided treatment de-escalation trials.

Besides these limitations, on-treatment ctDINA
trajectories have consistently been shown to have prognostic
impact in NSCLC (2,6,8,12-15). In FLAURA, median PFS
in patients with ctDNA persistence after 3 weeks of first-line
osimertinib treatment was 11.3 months (95% CI, 9.5-16.5)
compared to 19.8 [95% CI, 15.1-not calculable (NC)] in
patients with ctDNA clearance (6). Consequently, several
trials are evaluating ctDNA as biomarker to guide (and
limit) treatments by either treatment escalation in patients
with ctDNA persistence or de-escalation in those with
ctDNA clearance, as previously reviewed (16). For example,
in the ongoing PACE-LUNG trial, patients with EGFR-
mutated NSCLC on osimertinib receive additional four
cycles of platinum-based chemotherapy in case of ctDNA
positivity after 3 weeks of osimertinib monotherapy (17).
Preliminary data of L-BRITE, which investigates on a
similar approach with the first-generation TKI gefitinib,
have been published and appear to be promising (18).

In the current trial, CEA/ctDNA monitoring was able
to identify the majority of cases with active or recurring
disease (67%, i.e., 75% of the overall trial cohort) prior
actual disease progression based on radiographic response
evaluation criteria (RECIST). This aligns with data from
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the FLAURA trial. In FLAURA, 73% of patients with
progressive disease (PD) on osimertinib treatment had
LB progression prior radiographic PD, whereas 27% had
RECIST progression without prior LB progression (13).
Median lead time from ctDNA to RECIST progression was
3.4 months (interquartile range, 1.4-5.3 months).

The probably biggest concern with CEA/ctDNA-guided
treatment de-escalation is the uncertainty whether patients
who show PD without prior CEA/ctDNA positivity can
be adequately salvaged following treatment resumption.
OS and post-progression treatment data have not yet
been reported for the Dong trial and it will be of high
interest to see whether there are differences in OS in the
two latter cohorts. In addition, data on co-mutations have
also not been reported so far. However, it will remain
unclear whether a possibly shorter OS in the cohort of
progressive patients without CEA/ctDNA positivity is due
to inadequate monitoring or rather biological differences
between tumors (i.e., tumor aggressiveness). Another
potential issue may be the risk of disease flare, a concept of
disease progression previously described as rapidly following
TKI discontinuation in TKI resistant NSCLC (19).
Nevertheless, it appears that most patients in cohort B were
able to clear CEA/ctDNA again after drug re-exposure and
most patients in fact had more than one (in several cases up
to four) treatment-free periods, indicating the feasibility of
the trial’s approach. Finally, the median PFS in the overall
cohort of 18.4 months appears promising given the fact that
first-, second-, and third-generation TKI were used.

Adopting a treatment de-escalation strategy in routine
care requires confirmation of non-inferiority from an
adequately powered randomized trial and the large number
of patients required for such a trial is a major challenge
in face of this highly selected population. However, this
trial would not only have the chance to improve quality
of life but also mitigate the financial burden of disease.
Considering the continuously increasing economic cost of
oncology treatments, this is highly relevant both in low-
income and in high-income countries where lung cancer
accounts for the largest share in economic cost because of
targeted therapies and checkpoint inhibitors (20).

In fact, from a health economic point of view, such
a confirmatory trial would probably be self-funding.
Estimating roughly 900 patients being required to
demonstrate non-inferiority, median PFS of 19 months
(corresponding to a mean PFS of roughly 28.6 months,
assuming exponential distribution), a ratio between
treatment-free time and overall time on trial of 0.5 in the
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experimental arm, and 2,500$ for tissue NGS at baseline,
2,000$ for every LB, and 5,000$ per month for drug costs,
more than 12 million dollars could be saved by simply
conducting this trial compared to treatment outside of the
trial. The extent of the savings would largely depend on
the selection of participating countries, as the prices for
anticancer drugs differ considerably between regions (21).
However, this sum could probably cover further trial costs,
first and foremost additional treatment costs by LCT (in
the metastatic setting), but also for imaging evaluation
(RECIST), site and regulatory fees, trial administration,
etc. Obviously, such a trial would have the potential to be
practice-changing.

Besides, the concept of ctDNA-based treatment de-
escalation may also be applied to adjuvant therapy in
resected NSCLC where osimertinib and alectinib are
approved for EGFR-mutated and ALK-rearranged tumors,
respectively (22,23), or to maintenance osimertinib in
EGFR-mutated locally advanced, unresectable NSCLC
after definitive chemoradiotherapy (24). In fact, a
randomized pilot study of ctDNA-guided osimertinib
maintenance vs. observation alone in resected EGFR-mutated
disease is currently recruiting patients (ECTOP-1022,
NCT06323148).
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