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The Role of ctDNA in Breast Cancer:
Prognosis and Clinical Utility

Mairi Lucas, MD
Stephen K. L. Chia, MD, FRCPC

Introduction

Breast cancer remains the most common
cancer among women globally, with significant
morbidity and mortality." Current treatment
for breast cancer, both in the early stage and
metastatic setting, is based on a tumour biopsy
and immunohistochemical detection of estrogen
receptor (ER), progesterone receptor (PR),
and human epidermal growth factor 2 (HER2)
expression.' Though substantial research has
been undertaken over the years to establish new
prognostic and predictive biomarkers in breast
cancer, most have not demonstrated significant
clinical utility. Circulating tumour DNA (ctDNA) is
increasingly used across various cancer types for
precision medicine. In this article, we discuss the
current roles of ctDNA in breast cancer prognosis
and its clinical utility in treatment decision-making
in early- and advanced-stage settings.

Technical Aspects

Cancer cells can shed DNA fragments into
the circulation through the cellular breakdown
of tumour cells via apoptosis and necrosis.2
Circulating tumour DNA (ctDNA) comprises short
fragments of DNA that can be detected and
analyzed in the blood, providing a potentially
minimally invasive approach for disease monitoring
and evaluating response to therapy.?

Several approaches can be used for
ctDNA detection. Tumour-agnostic approaches
involve testing broadly for multiple mutations
with a predetermined panel of genes, while
tumour-informed assays are individualized tests
based on mutations/alterations observed in the
individual's tumour.?

Historically, for tumour-agnostic approaches,
the same ctDNA assay would be used for each
patient with breast cancer without needing prior
knowledge of the primary tumour’'s mutations.?

By testing for multiple mutations, this approach

Canadian Oncology Today | Vol. 2, Issue 1, Spring 2025

allows for the discovery of de novo/acquired
genomic alterations that might correlate with
treatment resistance and potentially serve as
treatment targets. Therefore, this approach may
play a more important role in the metastatic setting
to detect emergent or truncal mutations that have
developed over time.2 However, this technique
usually requires a higher tumoral fraction of total
cell-free DNA and, therefore, can have a lower
sensitivity.? Another consideration with some
tumour-agnostic approaches is the potential

false positive results due to clonal hematopoiesis
of indeterminate potential (CHIP). Mutations in
hematopoietic progenitor cells occur as part of
aging, and these CHIPs can be mistaken for tumour
mutations. Additional white blood cells/buffy coat
testing can help account for and correct for these
CHIP mutations.?

With tumour-informed assays, the patient’s
tumour is sequenced (either whole exome
sequencing [WES] or whole genome sequencing
[WGS]) and an individualized ctDNA assay of
a range of variants is created. This extra step
of sequencing and developing a unique assay
can make this approach more time-consuming
than tumour-agnostic approaches. However,
tumour-informed assays are often more sensitive
at detecting molecular recurrence of disease,
though they may miss emergent mutations
over time.2 These characteristics make these
approaches more valuable in the early-stage
setting to detect early recurrences.?

The amount of ctDNA in the total blood is
usually low; therefore, different techniques are
used to amplify this signal, which contributes to
the sensitivity of the assay (Table 1).23

ctDNA in Early Breast Cancer

Prognostic Value of ctDNA

Current surveillance in patients with
early-stage breast cancer involves clinical history,
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Technique Description

Amplicon-based

Hybridization capture

Methylation analysis

and amplified.??
ddPCR

BEAMing

individual droplets.??

In amplicon-based NGS, gene-specific amplicons are used to amplify certain
genomic regions expected to harbour tumour-derived mutations prior to NGS. This
is often combined with unique molecular barcodes to reduce errors. Can be used
in both tumour-agnostic assays or personalized tumor-informed assays.?®

This technique can usually be performed with a simple workflow allowing for a
high throughput. This may be at the cost of lower sensitivity for low-frequency
mutations compared to ddPCR; however, the sensitivity is assay-dependent.

Specific DNA regions are captured by hybridization using targeted probes.
Non-target molecules are washed away, meaning the remaining library is enriched
for the regions of interest. Can be used in both tumour-agnostic assays or
personalized tumor-informed assays.??

This can be more sensitive than amplicon-based NGS; however, it often requires a
more expensive and complex workflow.

Methylation patterns are specific to cell types. By using techniques such as
bisulfite conversion, cancer-specific methylation patterns can be captured

The DNA sample is partitioned into multiple droplets, in which isolated PCR occurs.
Analyzing each droplet individually increases the sensitivity and reproducibility.?®

Magnetic beads with primers designed to target the regions of interest are
emulsified into droplets, similar to ddPCR, allowing PCR amplification within the

Table 1. Different techniques used in ctDNA assay; courtesy of Mairi Lucas, MD and Stephen Chia, MD.

Abbreviations: BEAM: beads, emulsion, amplification, and magnetics, ctDNA: circulating tumour DNA, dd: droplet
digital, NGS: next-generation sequencing, PCR: polymerase chain reaction

breast examination, annual breast imaging, and
further imaging based on symptoms. Historical
trials did not demonstrate an improvement in
overall survival (OS) when more intensive imaging
surveillance was used which aimed to provide
earlier detection of metastatic disease.' There
is increasing interest in the use of ctDNA due
to its sensitivity and specificity to monitor for
recurrences in patients with early-stage breast
cancer, and thus, potentially to act at an earlier
time point.*

In one of the earlier and larger
studies evaluating ctDNA for this purpose,
Garcia-Murillas et al. used personalized
tumour-informed digital PCR (dPCR) assays to
test for ctDNA at predetermined time points
in 101 patients with breast cancer who had
received definitive surgery with no clinical
evidence of metastatic disease.* Across
breast cancer subtypes, ctDNA detection was
associated with relapsed disease (hazard
ratio [HR], 25.2; 95% confidence interval [CI],
6.7-95.6; p-value: <0.001) with a median lead time

of 10.7 months before radiologically confirmed
metastatic disease.* While patients who remained
ctDNA-negative were less likely to relapse,

6 (21.6%) patients with ctDNA-negative results
experienced a relapse, with 3 of these being with
brain-only relapses.* The blood-brain barrier has
long been postulated as the reason that the brain
is a sanctuary site for metastatic disease, and also
may result in less detectable ctDNA in patients
with metastatic disease in the brain only.*

Further studies have shown that ctDNA is a
prognostic factor across breast cancer subtypes
and can detect relapse earlier than conventional
imaging.>® In a study by Coombes et al.,

49 patients with early-stage breast cancer

were monitored with ctDNA testing using a
tumour-informed assay. Of the patients who
relapsed, 89% (16/17) had detectable ctDNA, with
ctDNA detection occurring a median of 8.9 months
prior to clinical relapse.® It is noteworthy, though,
that in studies in which ctDNA is analyzed and
detected in real-time, the triggered imaging

Vol. 2, Issue 1, Spring 2025 | Canadian Oncology Today




studies often detect evidence of metastatic
disease already at that time point.

Neoadjuvant treatment for breast cancer
is now recommended in HER2* breast cancer
that is >2 cm or node-positive, as well as in
triple-negative breast cancer (TNBC) with clinical
T2 disease or greater.” Multiple trials have
shown the prognostic implications of gaining
a pathological complete response (pCR) after
neoadjuvant chemotherapy (NAC) in these
subtypes.' For those who do not achieve a pCR,
adjuvant therapy can be escalated to reduce the
risk of breast cancer recurrence.' In 196 patients
with early-stage TNBC, who had residual disease
post-NAC, the detection of ctDNA post was
associated with a significantly worse distant
disease-free survival (DDFS) (median, 32.5 months
vs. hot reached; HR, 2.99; 95% CI, 1.38-6.48;
p-value: 0.006) and OS compared to those who
remained ctDNA-negative.®

In an exploratory analysis of the I-SPY2
trial, in which tumour-informed ctDNA testing
was performed pre-NAC, during treatment, and
prior to surgery in high-risk early breast cancer
patients.” Patients who did not achieve a pCR but
were ctDNA-negative post-NAC had a similar rate
of recurrence as patients with a pCR, suggesting
ctDNA may be more informative regarding
prognosis than pCR.” This was also reflected in
a study that showed that the detection of ctDNA
can further delineate those who are most at risk
of recurrence within the residual cancer burden
(RCB) score categories in TNBC. ctDNA-positivity
was associated with inferior 3-year OS
(50% vs. 86%, p-value:0.002) compared with
ctDNA-negative disease in those with RCB Il
disease, with a trend towards worse outcomes in
those with ctDNA-positive/RCB lll disease.®

Clinical Utility in Early Stage

As the above studies have highlighted, ctDNA
can be prognostic; however, what remains unclear
and not adequately tested as the primary objective
in large randomized clinical trials, is whether
this information changes clinical practice and,
more importantly, whether it significantly alters
patient outcomes.

The MonarchkE trial assessed the use
of abemaciclib in patients with high-risk,
ER-positive, HER2-negative disease. In this
study, a cohort of patients was identified with
sufficient primary tumour tissue available
to perform WES and subsequently create a
personalized tumour-informed assay (Signatera™

Canadian Oncology Today | Vol. 2, Issue 1, Spring 2025
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ctDNA assay — Natera Inc.) to assess the utility
of ctDNA within this study.® Of the 910 patients
reviewed, 8% were ctDNA-positive at baseline.®
Of that group, 59% remained persistently
ctDNA-positive on treatment with adjuvant
abemaciclib, while the remaining 41% became
ctDNA-negative (undetectable).’® Patients who
were ctDNA-positive at baseline had a worse
invasive disease-free survival (IDFS) of 20%
(95% Cl, 12.5-82.0) at 4 years compared to 79.1%
(95% Cl, 76.4-82) in the baseline ctDNA-negative
group (p-value: <0.001)."° Importantly, rates of
IDFS events varied between those who were
persistently ctDNA-positive and those who
became ctDNA-negative, with 100% and 42%
having events, respectively.”® The prognostic
value of ctDNA was also observed within the
persistently ctDNA-negative group, with only
14% having an IDFS event compared to 93% in the
group who became ctDNA-positive over time.°
The majority of the events in ctDNA-positive
patients were distant relapses.' This further
highlights the prognostic ability of ctDNA, but
also suggests that abemaciclib may allow some
patients to clear ctDNA and reduce their risk of
cancer recurrence. The lead time between the
ctDNA detection and IDFS events varied, but
was relatively short at 7 months (range 0-48)
in those originally ctDNA-negative that became
ctDNA-positive. It remains unknown whether
instituting or changing treatment at the point
of ctDNA detection without clinical evidence of
metastatic disease affects outcomes.’

The ongoing DARE trial enrolled and
followed patients with high-risk ER-positive
disease on adjuvant endocrine therapy with
serial ctDNA screening every 6 months using
a tumour-informed assay (Signatera™ ctDNA
assay — Natera Inc.)." This study randomized
patients who become ctDNA-positive to continue
current therapy versus changing to palbociclib and
fulvestrant.” The ctDNA positivity rate in the first
test was 3.8%, and the anytime ctDNA detection
rate among those with serial testing was 7.2%."
An interim analysis showed that 5 (16.7%) patients
with ctDNA-positive disease also had
asymptomatic disease on imaging." It remains
unknown what the optimal time interval for ctDNA
testing is, and whether this varies between breast
cancer subtypes. Outcomes for disease-free
survival are awaited and will hopefully shed more
light on the clinical utility of ctDNA in breast cancer
in terms of treatment of ctDNA-positive disease in
the absence of radiological evidence of metastatic
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disease. Most importantly, the endpoint of these
types of intervention studies should be OS, to
overcome the issue of lead time bias.

The c-TRAK TN trial was a multicentre
Phase Il trial that integrated prospective ctDNA
monitoring with a tumour-informed assay (Thermo
Fisher Custom TagMan Assay Design Tool) every
3 months up to 1 year post-completion of adjuvant
therapy in patients with early-stage TNBC."
Patients who became ctDNA-positive and staging
imaging-negative were randomized to observation
or intervention with pembrolizumab. Within
12 months, 27.3% of patients became ctDNA-
positive; however, of the patients randomized to
the intervention arm, 72% had metastatic disease
on imaging at the time of ctDNA detection.”

This again highlights two important questions
regarding ctDNA testing in early breast cancer:
firstly, regarding the sensitivity of the assay, and
secondly, regarding the need for clarity on the
optimal interval for testing.

Lastly, the ZEST trial was a Phase lll trial
assessing niraparib in patients with BRCA-mutant,
ER-positive, HER2-negative breast cancer or
TNBC, post-completion of definite therapy with
detectable ctDNA and no radiological evidence of
disease.”™ The ZEST trial was closed early due to
a low randomization rate as only 8% of patients
screened were ctDNA-positive, and 49% of these
patients had radiological evidence of recurrence
at the time of the positive ctDNA test.’ These
40 patients were randomized to either placebo or
niraparib, and the niraparib arm had a numerical
longer recurrence-free interval. However, given
the small number of patients, this trial was not
powered to evaluate the efficacy of niraparib.™

Further studies are in progress assessing
the clinical utility of ctDNA for early-stage
breast cancer.

ctDNA in Metastatic Breast Cancer (MBC)

Prognostic Aspects of ctDNA in
Metastatic Breast Cancer

In contrast to early-stage breast cancer,
which is focused on the early detection of ctDNA
or molecular recurrence in the absence of overt
evidence of metastatic disease on imaging, ctDNA
is detectable in the majority of patients with
known MBC.™

Similar to the early-stage setting, an increase
in the ctDNA tumour fraction in the metastatic
setting is associated with worse outcomes.''
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In the LOTUS trial that assessed the oral AKT
inhibitor ipatasertib with paclitaxel in first-line
metastatic TNBC, a high ctDNA fraction was
associated with worse progression-free survival
regardless of the treatment arm.” A systematic
review and meta-analysis by Dickinson et al.
reviewed 75 studies that analyzed ctDNA data
and survival outcomes in patients with MBC."®
In this meta-analysis, the detection of specific
ctDNA alterations was significantly associated with
reduced survival (HR, 1.40; 95% ClI, 1.22-1.58;
p-value: <0.001), and this association was
consistent across breast cancer subtypes
(hormone receptor-positive, HER2-positive,

and TNBC)."

Clinical Utility in MBC

Previous studies showed that detection of
circulating tumour cells (CTCs) correlates with
a higher risk of recurrence.’® However, studies
that adjusted treatment in the metastatic setting
based on CTC did not improve outcomes."®
Therefore, while the prognostic value of rising
ctDNA in metastatic disease has been shown,®"
it remains unclear if changing treatment based on
this instead of conventional imaging progression
will lead to an improved OS. The clinical utility of
ctDNA detection in MBC currently relates to its
ability to detect specific mutations in tumour cells
that match targeted therapies.

The mutational landscape in MBC is not static
and changes over time with the emergence of
different sub-clones. Repeat tumour biopsies of
progressive metastatic sites can help identify new
mutations and guide treatment options. However,
a biopsy may not represent all malignant cells due
to heterogeneity within metastatic sites.” ctDNA
testing may provide more detailed information
about the disease’s mutational landscape and
clonality based on variant allele frequency of the
various genomic alterations shed.™

The LOTUS trial showed 100% concordance
between ctDNA and tissue sequencing in patients
with PIK3CA or AKT1 mutations, suggesting
the ctDNA may be an excellent non-invasive
test to assess these mutations rather than
undergoing further tissue biopsies, particularly
for these specific mutations with available
targeted treatments.”

The plasmaMATCH trial was an open-label,
multicohort trial assessing the accuracy of
ctDNA testing in advanced breast cancer, and
the ability of ctDNA testing to select patients
for targeted therapy based on the ctDNA
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alterations detected.?® Tests for ctDNA were
done via two different technologies, dPCR
and targeted sequencing with a 73 gene panel
(Guardant360-Guardant Health). Where feasible,
this was also compared to results from a tissue
biopsy.?° There was 96-99% agreement in
identifying mutations between ctDNA dPCR and
targeted sequencing.?® However, it should be
noted that there was greater discordance for
ctDNA results regarding mutations with low allele
frequency, which may reflect the sensitivity of the
assay.?® When dPCR ctDNA results were compared
to tissue sequencing from contemporaneous and
time-discordant biopsies, the sensitivity of ctDNA
was 98% and 85%, respectively.?’ Mutations
were identified by ctDNA in 51.1% of patients and
34.5% had a targetable mutation eligible for the
treatment cohorts.?’° The outcomes in patients with
targetable mutations who entered the treatment
cohorts were similar to previous studies involving
tissue testing, supporting the clinical validity of
ctDNA testing for the identification of mutations as
an alternative to tissue testing.?®

The INAVO120 trial assessed the
activity of inavolisib, a phosphoinositide
3-kinase (PI3K) inhibitor, in patients with
advanced PIK3CA-mutated hormone
receptor-positive/HER2-negative breast cancer.?
Both ctDNA testing and tumour biopsy
sequencing (using the PIK3CA Mutation Test,
F. Hoffmann-La Roche Ltd) were allowed for
mutation identification, highlighting the clinical
confidence in ctDNA testing to accurately identify
this mutation. Paired ctDNA samples obtained
pre- and on-treatment were compared and
showed a reduction in PIK3CA mutation allele
frequency, postulating that ctDNA may have a
role as a marker of early disease response.?’
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Conclusion/Discussion

In conclusion, ctDNA can detect molecular
recurrences in early-stage breast cancer before
conventional imaging techniques. Patients
can become ctDNA-positive at different times
throughout their treatment journey, with some lead
time prior to radiological relapse in a proportion of
patients. With multiple trials using different testing
schedules and platforms, the optimal approach
in terms of timing and type of test remains to be
clearly defined. The lead time between ctDNA
detection and radiological progression may differ
between breast cancer subtypes and, more
importantly, based on the assay’s sensitivity,
which will need to be factored into ctDNA testing
approaches. The role of ctDNA in clinical practice
in early-stage breast cancer is evolving with a
current lack of knowledge on whether systemic
treatment(s) after detection of molecular relapses
leads to the elimination of detectable ctDNA and
improves outcomes rather than simply contributing
to lead time bias.

CtDNA demonstrates a strong prognostic
ability in the metastatic setting, as rising ctDNA
levels often precede radiologic progression.
However, its clinical utility in guiding treatment
changes is evolving as an established standard
practice. ctDNA testing is becoming common
in clinical practice where assay acquisition
and access to appropriately matched targeted
agent(s) is available. With metastatic disease,
ctDNA testing can offer a non-invasive alternative
to tissue biopsies for identifying mutations and
may provide more comprehensive information
regarding clonality, markers of treatment
resistance, and potential treatment targets.

Ultimately, while ctDNA has proven to be a
valuable tool for disease monitoring, more robust
clinical trials are needed to establish its definitive
role in guiding treatment decisions and improving
long-term survival for patients with breast cancer
before it will become more entrenched into
everyday clinical practice.
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Clinical Considerations for
the Management of Advanced
PD-L1=50% Non-small Cell
Lung Cancer In 2025:

Should All Patients Be Treated

the Same?

Lorena A. Mija
Arielle Elkrief, MD, FRCPC

Non-small Cell Lung Cancer with
PD-L1 Tumour Proportion Score 250%

Despite advances in the treatment of
non-small cell lung cancer (NSCLC) due to the
advent of immunotherapy in the form of immune
checkpoint inhibitors (ICl), NSCLC remains the
leading cause of cancer-related death in Canada.’
In addition, multiple first-line options exist for
patients with NSCLC without a sensitizing mutation
in epidermal growth factor receptor (EGFR)
or anaplastic lymphoma kinase (ALK), but no
head-to-head comparisons of first-line treatment
regimens have been made in randomized controlled
trials. The programmed cell death ligand 1 (PD-L1)
tumour proportion score (TPS)—which is derived
from immunohistochemistry analysis—emerged
as an important biomarker early in the advent of
IClin NSCLC. Approximately 30% of patients with
NSCLC have PD-L1 expression in at least 50% of
the tumour.” This 250% threshold was established
through retrospective biomarker analyses in
pivotal trials, such as the KEYNOTE-001? and
KEYNOTE-024 trials,® in which patients with
higher PD-L1 expression demonstrated superior
response rates and overall survival (OS) benefits
with immunotherapy compared to chemotherapy.
The KEYNOTE-001 trial first identified 250% PD-L1
expression as an optimal cut-off for predicting
response to pembrolizumab (anti-programmed
cell death protein 1 [PD-1] antibody), showing
an objective response rate (ORR) of ~45% in
this group. Subsequently, the KEYNOTE-024

14

trial confirmed that patients with PD-L1 250%
had significantly improved progression-free
survival (PFS) and OS with pembrolizumab than
those treated with chemotherapy (hazard ratio
[HR] for PFS: 0.50, 95% confidence interval [CI]:
0.37-0.68). Similar findings from the IMpower1104
(atezolizumab) and EMPOWER-Lung 1° trials
(cemiplimab) reinforced 250% PD-L1 TPS as

a clinically meaningful biomarker. As a result,
=50% PD-L1 TPS became an actionable
biomarker in regulatory approvals and treatment
guidelines, guiding immunotherapy decisions in
advanced NSCLC.

ICl Monotherapy

Randomized controlled trials have
demonstrated that IClI monotherapy consisting
of pembrolizumab, atezolizumab, or cemiplimab,
is an excellent first-line treatment option for
patients with high (250%) PD-L1 TPS NSCLC
without an actionable driver. ICI demonstrated
benefits in ORR, PFS, and OS compared to
chemotherapy. The use of pembrolizumab in
patients with a PD-L1 TPS 250% is supported
by the Phase lll KEYNOTE-024 trial, which
randomized 305 treatment-naive patients
with advanced NSCLC to receive either
pembrolizumab monotherapy or platinum-doublet
chemotherapy.® Pembrolizumab significantly
improved PFS compared to chemotherapy
(median PFS: 10.3 vs. 6 months; HR: 0.50,

95% ClI: 0.37-0.68) and had a higher ORR
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(45% vs. 28%).% At 5 years of follow-up,
pembrolizumab demonstrated improved OS
compared to chemotherapy (median OS: 26.3

vs. 13.4 months; HR: 0.62, 95% CI: 0.48-0.81)7
The addition of ipilimumab (anti-cytotoxic T
lymphocyte-associated protein 4 [CTLA-4]) to
pembrolizumab did not improve efficacy and
increased toxicity.? Atezolizumab (anti-PD-L1) in
this patient population was studied as part of the
IMpower110 trial, which included 572 patients

with treatment-naive stage IV NSCLC with

PD-L1 expression. This study demonstrated that
among 205 patients with high PD-L1 expression,
atezolizumab improved OS compared to
platinum-based chemotherapy (20.2 vs. 13.1 months;
HR: 0.59, 95% ClI: 0.40-0.89).° Median PFS was
also superior with atezolizumab (8.1 vs. 5.0 months;
HR: 0.63, 95% Cl: 0.45-0.88), and the ORR

was higher (38% vs. 29%).° Lastly, cemiplimab
(anti-PD-1), was evaluated in the EMPOWER-Lung
1 trial, which enrolled 565 patients with NSCLC
and PD-L1 expression of at least 50%, and showed
that cemiplimab improved OS compared to
platinum-doublet chemotherapy at a 35-month
follow-up (26.1 vs. 13.3 months; HR: 0.57, 95%

Cl: 0.46-0.71)." None of these regimens have
been compared head-to-head, but pembrolizumab
has the advantage of having approval to be
administered every 6 weeks, which is preferred

for some patients over the 3 week intervals which
require more frequent visits to the hospital. Severe
grade =3 adverse events in response to single agent
anti-PD(L)-1 therapy occur in 10-30% of patients.’

ICl in Combination with
Platinum-Doublet Chemotherapy

The KEYNOTE-189 trial enrolled 616 patients
with metastatic non-squamous NSCLC, who were
randomized to receive either a combination of
pembrolizumab, pemetrexed, and platinum-based
chemotherapy, or placebo plus pemetrexed
and platinum-based chemotherapy.' Patients
were stratified based on PD-L1 expression
(TPS 21% vs. <1%), with further division of
the PD-L1 21% group into PD-L1 1-49% and
z50% subgroups. The trial demonstrated
superior outcomes for the pembrolizumab
combination therapy in all PD-L1 subgroups
compared to standard chemotherapy. In the
TPS 250% subgroup (N=202), the pembrolizumab
combination therapy resulted in a one-year
OS rate of 73% vs. 48% for placebo plus
chemotherapy (HR: 0.42), with an ORR of
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61.4% vs. 22.9%. An updated analysis at 5 years of
follow-up demonstrated continued OS benefit in
the PD-L1 250% subgroup (29.6 vs. 21.4 months,
HR: 0.68)."2

Similarly, the KEYNOTE-407 trial focused on
metastatic squamous NSCLC and demonstrated
improved outcomes with pembrolizumab and
chemotherapy compared to chemotherapy alone.™
The combination therapy resulted in an ORR of
58.4% vs. 35.0% (P=0.0004) and a median OS of
15.9 versus 11.3 months (HR: 0.64, P=0.0008).
Among patients with a PD-L1 TPS =50%, the
one-year survival rate was 63.4% versus 51.0%
(HR: 0.64), with continued benefit at 5 years
(23.3 vs. 8.3 months, HR: 0.68)." These findings
from the KEYNOTE-189 and KEYNOTE-407 trials
indicate that combination chemoimmunotherapy
is effective as a first-line treatment for both
metastatic squamous and non-squamous NSCLC,
regardless of PD-L1 expression. Notably, the
PD-L1 z50% subgroup exhibited a stronger
therapeutic response across both trials.
Nevertheless, the combination across all studies
was associated with grade =3 adverse events in
50-70% of patients."

Should all Patients with NSCLC with High
PD-L1Expression Be Treated the Same?

A direct comparison between ICI
monotherapy and a combination of ICI| with
chemotherapy in patients with PD-L1-high
NSCLC has not been conducted in a randomized
controlled trial. However, indirect evidence
from existing studies, retrospective studies,
and meta-analyses provides insights into their
relative efficacy.

A meta-analysis of 5 randomized trials
indicated that the combination of pembrolizumab
and chemotherapy led to superior ORR compared
to pembrolizumab monotherapy (relative risk:

1.6, 95% Cl: 1.2-2.2) and improved PFS (HR: 0.55,
95% Cl: 0.32-0.97). However, there was not a
statistically significant difference in OS between the
two approaches (HR: 0.76, 95% Cl: 0.51-1.14)."

Another analysis that included data
from 12 trials, of which half evaluated
chemoimmunotherapy and the other half
immunotherapy monotherapy in patients with
PD-L1 expression 250%, found that the median
PFS was longer for chemoimmunotherapy than
immunotherapy monotherapy (9.6 vs. 7.1 months,
HR: 0.69, 95% CI: 0.55-0.87). Additionally, the
ORR was higher in the chemoimmunotherapy
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group (61% vs. 43%). While OS showed a trend
toward improvement with chemoimmunotherapy
(HR: 0.82), it did not reach statistical
significance. Furthermore, among patients aged
75 years or older, there was a nonsignificant
trend toward worsened survival with
chemoimmunotherapy (HR: 1.7).%

Some clinicians consider the ORR and
PFS advantage of adding chemotherapy to
immunotherapy compelling, especially in patients
with symptomatic disease, high disease burden,
or rapidly progressive disease, while others
argue that the absence of a clear OS benefit
supports the use of immunotherapy alone in this
selected patient population. The choice between
these strategies may depend on patient-specific
factors, including disease burden, comorbidities,
and treatment goals. For those whose tumours
have 250% PD-L1 TPS and a low risk of
symptomatic decline if treatment is ineffective,
either ICI monotherapy or chemoimmunotherapy
are appropriate. Patients who value minimizing
time and toxicity of treatment may choose
immunotherapy monotherapy, while patients
who value delayed time to progression may opt
for chemoimmunotherapy.

Real-world retrospective data have also
aimed to solve this conundrum—in a large analysis
from Memorial Sloan Kettering and the Dana
Farber Cancer Institute, our group retrospectively
analyzed 866 patients treated with immunotherapy
or chemoimmunotherapy in the first-line setting.”
Relative to immunotherapy, and similar to
previously shown results, chemoimmunotherapy
was associated with improved ORR and PFS,
but not OS, in the PD-L1 TPS =50% subgroup.
Using propensity-adjusted analyses, only
never-smokers in the PD-L1 TPS 250% subgroup
derived a differential survival benefit from
chemoimmunotherapy vs. immunotherapy.
Among patients with very high PD-L1 TPS (290%),
there were no differences in outcome between
treatment groups, suggesting that immunotherapy
alone may be sufficient in this subgroup.

These results corroborated earlier findings by
Perrol et al.™

16

Conclusions

The clinical trial results reviewed here
highlight that the addition of chemotherapy to
immunotherapy increases the probability of
an initial response in a heterogeneous patient
population with differential sensitivity to
chemotherapy and immunotherapy. However,
long-term benefit appears largely driven by
whether PD-L1 blockade generates durable
antitumour immunity. Retrospective data, which
have inherent limitations, demonstrate that
chemoimmunotherapy should be considered for
never-smokers, even in the presence of high
PD-L1 expression. It is possible that the advantage
observed for chemoimmunotherapy in the
never-smoker population with PD-L1 TPS =50%,
might represent a subset of NSCLC, which,
although it is genomically negative for drivers such
as EGFR or ALK, may be a group of patients whose
cancer has yet unidentified drivers, for which
existing data suggests inferior immunotherapy
response. For example, several studies have
identified oncogenic fusions using RNA
sequencing in patients without a driver alteration
identified through targeted next-generation
sequencing (NGS) methods, highlighting the
importance of broad NGS profiling in the clinic.
Lastly, emerging biomarkers, such as the gut
microbiome, and artificial intelligence (Al)-based
analysis of pathology slides,?° may further help
tailor treatment decisions.
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Introduction

Brain metastases (BrM) are most common
among patients with metastatic lung cancer,
breast cancer, and melanoma.” Historically,
management of BrM consisted of local treatments
with surgical resection and/or radiation therapy,
with either whole brain radiation therapy (WBRT)
or stereotactic radiosurgery (SRS). Current
guidelines recommend SRS as the initial therapy
for patients who have up to four BrM,? but several
studies have demonstrated that upfront SRS may
be considered for some patients who have more
than four BrM given additional clinical benefits
of improved memory function and quality of life
compared to WBRT.®®
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Systemic therapies are increasingly
understood to cross the blood-brain barrier
(BBB) following disruption of its integrity upon
BrM development. Disseminated tumour cells
intravasate into the circulation and spread
hematogenously with a “seed and soil” tropism
for the brain that provides a suitable tumour
microenvironment.®” Tumour cells extravasate and
increase the permeability of the BBB by decreasing
tight junction protein expression, decreasing
astrocyte pedicles, reducing pericyte coverage,
and increasing neoangiogenesis.? The altered
integrity of the BBB allows penetration of large
drug molecules, such as antibody-drug conjugates
(ADCs), which exert their therapeutic effects
by binding to tumour cell-specific epitopes and
releasing a cytotoxic payload, even in the absence
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Mechanisms of Brain Metastases (BrM)
and Treatment Options
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Figure 1. Schematic illustrating the mechanisms by which primary tumours metastasize to the brain and
mechanism of action for various therapies, including cell-mediated transport, molecular transport, physical
disruption (i.e., radiation), antibody-drug conjugate epitope recognition, and intratumoral drug delivery; created

with Biorender.com.

Abbreviations: BrM: brain metastases, ADCs: antibody-drug conjugates

of radiation.® Other therapeutic mechanisms
of action include molecular (passive or
receptor-mediated transport), physical (radiation
or focused ultrasound), direct delivery to the brain
(intrathecal or intratumoral), and cell-mediated
(immune cell extravasation) (Figure 1).8°

Several novel small-molecule tyrosine
kinase inhibitors (TKIs) have been developed for
the treatment of driver mutation-positive lung
cancer, which is associated with the highest risk
of BrM. Novel anaplastic lymphoma kinase (ALK)
inhibitors, including crizotinib, alectinib, brigatinib,
and lorlatinib, have led to a breakthrough in the
treatment of patients with ALK-mutant non-small
cell lung cancer (NSCLC) and BrM.""® The phase I
CROWN trial compared lorlatinib to crizotinib
in advanced ALK-positive NSCLC and included
78 (26.4%) patients with active BrM, among whom
30 patients (10.1%) had measurable disease.” This
study found that patients treated with lorlatinib
had a significantly higher intracranial objective
response rate (IC-ORR) compared to those
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receiving crizotinib (66% vs. 20%); the complete
intracranial response rate was much higher among
patients receiving lorlatnib as well (61% vs. 15%).
In addition, only 4 out of the 114 patients (3%)
without BrM at baseline in the lorlatinib group later
developed BrM; this is much lower than 33% of
patients who developed BrM in the crizotinib arm
of this trial.® Altogether, the evidence suggests
that lorlatinib not only controls existing BrM but
may also prevent the development of new BrM.
Similarly, there is evidence supporting the
use of osimertinib for the treatment of BrM among
patients with epidermal growth factor receptor
(EGFR)-mutant metastatic NSCLC. A systematic
review and meta-analysis that included 15 studies
with 324 patients reported an IC-ORR rate of
64% (95% confidence interval [CI] = 53-76%;
n=195) and complete intracranial response rates
of 7% to 23%." The median duration of central
nervous system (CNS) response among included
studies ranged from 8.9 to 15.2 months. A recent
multi-centre retrospective study examining
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317 TKI-naive patients with EGFR- and ALK-mutant
NSCLC with BrM found that the addition of upfront
SRS to TKI treatment prolonged time to CNS
progression versus TKI treatment alone. Local
CNS control was significantly improved with the
use of both TKI and SRS (hazard ratio [HR] = 0.30,
95% Cl = 0.16-0.55, P <.001) versus TKIl alone,
and the cumulative incidence of CNS progression
at 24 months was 9% vs. 25%, respectively.’”
However, there was no significant difference
in overall survival (0S)."™ This lack of survival
detriment with omission of brain radiotherapy
has motivated a phase Il Canadian-led trial that
is currently underway to determine the impact
of SRS plus osimeritnib versus osimeritnib alone
for patients with treatment-naive EGFR-mutant
metastatic NSCLC with BrM (NCT03769103).
These results are eagerly anticipated to better
understand which patients with EGFR-mutant
metastatic NSCLC can safely avoid upfront brain
radiation (and its associated toxicities) for newly
diagnosed BrM. For locally advanced disease, the
LAURA trial that randomized 216 patients with
Stage lll EGFR-mutated NSCLC to osimertinib
versus placebo following chemoradiation and
found that the incidence of new brain lesions
was much lower at 8% in the osimertinib group
compared to 29% with placebo.™®

Another important setting where TKIs have
demonstrated significant benefit among patients
with BrM is HER2* metastatic breast cancer
(MBC)."”"® The strongest data come from the
randomized HER2CLIMB trial that demonstrated
a survival benefit associated with the addition
of tucatinib to capecitabine/trastuzumab
among patients with active or treated stable
BrM compared to those receiving capecitabine
and trastuzumab alone.™ This study included
291 patients (48%) with HER2* MBC and BrM,
among whom 60% had active BrM, defined as
previously untreated or treated but progressing
BrM at time of enrolment. Patients with BrM
who received tucatinib also had a longer median
OS than those who did not (22 vs. 13 months;
HR = 0.60, 95% Cl = 0.44-0.81), which was similar
to the overall study population. Furthermore,
the median new brain lesion-free survival was
11.1 months longer among tucatinib-treated
patients (24.9 vs. 13.8 months, respectively,
p =0.006). This study reflects an emerging shift
in the design of clinical trials to include patients
with active BrM, with the safety of this approach
to date allowing for major advancements in the
treatment of patients with HER2* MBC.
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For patients with HER2* MBC and BrM,
treatment with HER2-directed ADCs may also be
an option. The first available ADC for patients with
HER2* MBC was trastuzumab emtansine (T-DM1),
which showed intracranial efficacy in the KAMILLA
phase llIB clinical trial.2> Among 2,002 patients with
HER2* MBC, 398 (19.9%) had BrM at baseline.?®
A 230% reduction in the “sum of the major
diameters” of BrM was observed for ~43% of the
overall cohort and for ~49% of those (n=67, 16.8%)
who did not receive prior brain radiotherapy.
Since then, trastuzumab deruxtecan (T-DXd) has
demonstrated a 73.3% IC-ORR in patients with
HER2* MBC and active BrM (n= 15 patients in
the intention-to-treat population),* as well as an
impressive IC-ORR of 45% in a pooled analysis
of the DESTINY-Breast-01, -02, and -03 clinical
trials.?2 More recently, the DESTINY-Breast-12 trial
that included 263 patients with MBC and stable or
active BrM and previously treated with anti-HER2
therapy reported a CNS PFS of 58.9% and CNS
ORR of 71.7%.%

Additional systemic therapies with
demonstrated efficacy for treating BrM include
immune checkpoint inhibitors and BRAF/MEK
inhibitors that are frequently used to treat patients
with metastatic melanoma. Approximately 25% of
patients have BrM at the time of melanoma
diagnosis, and up to 75% of patients will eventually
develop BrM during their lifetime.™ Clinical trials
examining the combination of ipilimumab and
nivolumab for patients with metastatic melanoma
and asymptomatic BrM established this combination
to be a valuable treatment with intracranial response
rates over 50%.24% The CheckMate-204 trial
reported an IC-ORR of 55% among 101 patients
with melanoma and asymptomatic BrM, and 17%
among 18 patients with symptomatic BrM.2* BRAF
V600E-mutated melanoma is associated with a
higher risk of BrM; for this population, therapies
targeting BRAF and MEK (i.e. dabrafenib/trametinib,
vemurafenib/cobimetinib, or encorafenib/binimetinib)
have been approved as the standard of care usually
after disease progression on immunotherapy.?
BRAF/MEK inhibitor combinations cross the BBB,
and are associated with intracranial response rates
of up to 59% for oral dabrafenib plus trametinib
among patients with BRAFV600E-positive
metastatic melanoma and asymptomatic BrM.Z7 A
recent randomized trial examining the combination
of relatlimab, a lymphocyte activation gene-3
(LAG-3)-blocking antibody, and nivolumab in
patients with treatment-naive unresectable
Stage Ill or IV melanoma reported a 4% decrease
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Figure 2. (A) Patient with HER2* (IHC 3+) breast cancer with a brain metastasis treated with SRS (27 Gy in
3 fractions) with good response. (B) Two years later while continuing trastuzumab/pertuzumab had evidence of
growth with perfusion imaging suggesting recurrence. (C) Following 3 cycles of trastuzumab deruxtecan a dramatic
response is observed; courtesy of Jie Wei Zhu, MD, Ines B. Menjak, MD, Arjun Sahgal, BSc, MD, FRCPC, and
Katarzyna J. Jerzak, MD, MSc, FRCPC.

Abbreviations: IHC: immunohistochemistry, SRS: stereotactic radiosurgery

in the frequency of new CNS metastases with
relatlimab and nivolumab compared to nivolumab
alone (5% vs. 9%, respectively).?” Further, this
study found that relatlimab and nivolumab
extended the median time to development of CNS
metastases from 6.6. months to 11.1 months.?®
While there is optimism for the use of
systemic therapies for BrM, it is prudent to be
cautious and adopt a multi-disciplinary approach
to treatment with review by neurosurgeons, CNS
radiation oncologists, and medical oncologists.
There are several factors to consider when
selecting the best treatment approach, including
patient factors (i.e., number and location of BrM,
patients’ neurological symptoms and functional
status), tumour biology (biomarker status and
likelihood of IC-ORR), and prior treatment history.
In some cases, multimodal treatment may be
an option; however, in cases where radiation
has already been maximized, systemic therapy
may be a more attractive option, but has been
poorly studied in this setting (Figure 2). The
use of systemic therapies first is attractive
as this is a strategy that can potentially avoid
radiation-associated toxicities, such as radiation
necrosis. This may be of particular concern
with the advent of ADCs, which are associated
with an increased risk of symptomatic radiation
necrosis with a 2-year risk of 42% for patients with
HER2* MBC receiving trastuzumab deruxtecan
or sacituzumab govitecan concurrently with SRS;
in contrast, the risk of radiation necrosis is much
lower (only 9%) when ADCs and radiation therapy
are used sequentially.?® Another retrospective
study including 67 patients with HER2* breast
cancer with BrM also reported a significantly
higher risk of radiation necrosis associated with
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T-DM1 exposure following SRS (p =0.02), with an
overall probability of post-SRS radiation necrosis
of 21.6%.3° As such, caution should be taken to
mitigate the risk of radiation necrosis with the
increasingly widespread usage of ADCs for other
disease sites.

Future efforts should be directed towards
encouraging enrolment of patients with BrM in
clinical trials, especially when CNS efficacy of
investigational agents is expected. This has been
reviewed by Corbett et al.; while 56% of phase lll
clinical trials evaluating the efficacy of systemic
therapies in metastatic lung cancer, breast cancer,
and melanoma enroled patients with BrM, there is
still room for progress.®' Further, including patients
with BrM in clinical trials may accelerate the
investigation into biomarkers to enable a better
understanding of the biology of BrM, predictive
markers of response, and mechanisms of
resistance to evaluated therapies, as well as novel
therapeutic targets.3?

Future trials should also determine whether
therapies effective in the metastatic setting
may have utility in the prevention of BrM. The
HER2CLIMB-05 trial (NCT05132582), which is
evaluating the efficacy of first-line maintenance
tucatinib, will also investigate whether this small
molecule TKI can reduce the incidence of BrM
among patients with newly diagnosed HER2* MBC.
In the early-stage setting, the CompassHER2-RD
trial (NCT04457596) is evaluating the addition
of tucatinib to T-DM1 for patients with residual
HER2* breast cancer following neoadjuvant
HER2-directed therapy. Therapies that can
prevent the development of BrM are of significant
interest and represent an important unmet need; a
nomogram to predict development of BrM among
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patients with various solid tumours would be of
value and could help inform inclusion criteria for
future prevention trials.

Another area of unmet need is the evaluation
of CNS-active systemic therapies among patients
with leptomeningeal disease (LMD), which are
associated with a particularly short survival. A
recent systematic review demonstrated that none
of the 244 phase lll trials reported LMD-specific
outcomes and only 5.3% of studies included
CNS-specific outcomes.?? Brastianos et al.
identified that single agent immune checkpoint
inhibitor is an effective treatment option among
patents with breast, lung, and ovarian cancer
and LMD; evaluation of future combination
therapies, ideally in randomized trials, would
be of high interest.®* Therapies for patients
with LMD originating from breast, melanoma,
and NSCLC have been recently reviewed.3%%
The recent BLOSSOM phase Il trial examining
the efficacy of osimertinib among 73 patients
with EGFR-mutated NSCLC who developed
LMD following prior TKI therapy reported
an objective response rate for LMD of 52%,
although larger studies are required to validate
these findings.3® Several novel therapeutic
approaches are also being investigated; examples
include the use of intrathecal treatment with
nivolumab and ipilimumab (NCT055988530),
as well as liposomal-rhenium-186, a novel
radioligand therapy that is encapsulated in
nanoliposomes (NCT05034497).

Increasing attention to solid tumours that are
less likely to metastasize to the brain is required.
For example, patients with gastrointestinal and
gynecological malignancies are living longer and
may experience metastases to the brain, with an
emerging need for tumour-agnostic BrM trials,
particularly when systemic therapies with a high
likelihood of CNS efficacy are available across
different primary tumour subtypes.

Conclusion

In conclusion, BrM represent a significant
challenge in the treatment of patients with solid
tumours. Recent advancements in systemic
therapies for BrM including TKls, ADCs and
immune checkpoint inhibitors have improved
patients' outcomes. Future efforts should be
directed towards understanding the molecular
drivers of BrM and therapies to prevent
their development.
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The Role of Biomarkers in
Upper Gastrointestinal Cancers

Nathalie Baudoux, MD
Francine Aubin, MD, FRCPC

Upper gastrointestinal (Gl) cancers include esophageal, esophagogastric junction, and stomach
cancers, which together represent the second leading cause of cancer-related mortality worldwide
in both sexes, with approximately 1,100,000 deaths in 2022. The disease is usually diagnosed at an
advanced non-curable stage, and conventional chemotherapy treatment is associated with poor
prognosis. Advances have been made in the development of new therapies, including immunotherapy
and targeted therapies. Biomarker identification has expanded treatment options and guides treatment
selection. This article reviews the molecular characterization of Gl cancers, which has been the subject
of increasing research, and biomarker-targeted agents, representing a continually evolving landscape in

upper Gl cancers.

Introduction

Upper gastrointestinal (Gl) cancers
generally refer to malignancies of the esophagus,
gastroesophageal junction (GEJ), and stomach.
From a histological standpoint, GEJ and stomach
cancers are usually adenocarcinomas, while
squamous cell carcinomas (SCC) are most
frequently located in the upper and middle parts
of the esophagus. In Canada in 2023, stomach
and esophageal cancer represented the 12" most
common cancers in terms of incidence, with
6,800 new cases, and the 6th in terms of mortality,
with 4,400 deaths.” Between 2010 and 2019, a
study cohort from the National Cancer Institute’s
Surveillance, Epidemiology, and End Results
(SEER), showed an increase in the incidence
of esophageal cancers in young people.2 Most
commonly, upper Gl cancers are detected at an
advanced stage for which treatment with curative
intent is not possible. Over the years, advances
have been made in the chemotherapy regimens
for these types of cancers. Nevertheless, the
prognosis remains poor, and a minority of patients
will survive more than five years. More recently,
promising new therapies have been developed,
including immunotherapy and targeted therapies.
The addition of these therapies to chemotherapy
has improved outcomes for selected patients
with upper Gl cancers. The identification of
biomarkers has expanded treatment options
and is important to guide treatment selection.
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A molecular classification has also emerged

from molecular and genomic analysis of gastric
cancer, as reported by The Cancer Genome
Atlas (TCGA). Gastric adenocarcinomas can be
categorized into four subtypes: tumors positive for
Epstein-Barr virus (EBV), microsatellite unstable
tumors, genomically stable tumors, and tumors
with chromosomal instability. Identifying these
molecular subtypes and other biomarkers has
allowed for a better understanding of the disease
and the development of new targeted therapies.®
In this article, we will discuss the role of the main
biomarkers in upper Gl cancers.

Biomarker Assessment

The multidisciplinary pan-Canadian expert
working group recommends reflex testing
for human epidermal growth factor 2 (HER2),
mismatch repair (MMR) and/or microsatellite
instability (MSI), claudin 18 isoform 2 (CLDN 18.2),
and programmed cell death ligand 1 (PD-L1) in
all patients at the time of diagnosis of gastric or
GEJ adenocarcinoma.*

Immunohistochemistry (IHC) is a
cost-effective method that uses antibodies
to detect and localize specific antigens or
proteins in cells or on the cell membrane. IHC is
useful for the assessment of predictive and/or
prognostic biomarkers, such as overexpression
of transmembrane receptors involved in the
activation of signaling pathways, such as human
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epidermal growth factor 2 (HER2) and fibroblast
growth factor receptor (FGFR). IHC is also used
to determine the expression level of Claudin 18
isoform 2 (CLDN 18.2), a tight-junction molecule
member of the claudin family. A cell surface
protein that plays an essential role in immune
checkpoint function, programmed cell death
ligand 1 (PD-L1) can also be evaluated with

IHC, as well as loss of mismatch repair (MMR)
protein expression, which is also called MMR
deficiency (dAMMR).

IHC is the also the main method used
for biomarker assessment in gastric or GEJ
adenocarcinoma, preferentially on primary tumour
specimens as done in clinical trials. In some cases,
molecular testing must be performed to clarify IHC
results. For example, when protein overexpression
is equivocal, such as IHC 2+ for HER2, gene
amplification of HER2/neu must be assessed by
fluorescence in situ hybridization (FISH). Regarding
MMR testing, some cases of heterogeneity in
nuclear staining within the tumor may require
further evaluation with polymerase chain reaction
(PCR) to detect microsatellite instability (MSI).5
Next-generation sequencing (NGS) in gastric and
esophageal cancer is not recommended in standard
clinical practice, as no actionable mutations have
been identified yet.

Biomarker expression in esophageal and
gastric cancers is heterogeneous, and variation
within the primary tumor or between primary
and metastatic sites can be observed, as well
as temporal heterogeneity, due to the natural
progression of the tumor or tumor evolution
under treatment.®

The implementation of reflex predictive
biomarker testing remains challenging as
it requires sufficient laboratory personnel
and pathologist resources; multidisciplinary
collaboration involving pathologists is essential.

Biomarkers in Upper Gl Cancers (Table 1)

HER2

HER2, encoded by the ERBB2 (also known
as HER2/neu) gene, was the first biomarker
introduced into routine clinical practice for gastric
and GEJ adenocarcinoma. It is a membrane
receptor belonging to the epidermal growth
factor receptor (EGFR) family of receptors and
has intracellular tyrosine kinase activity, which
is associated with growth and development.

Two major mechanisms can lead to oncogenesis:
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mutation or amplification of ERBB2, of which the
latter is generally correlated with overexpression

of HER2. In gastric and GEJ adenocarcinomas,

only HER2 amplification and/or overexpression

is a predictive biomarker for HER2-targeted
therapies, and is found in 10-20% of gastric

and 30% of GEJ cancers, with intratumoral
heterogeneity.” The randomized Phase 3 trial,
TOGA, established the combination of trastuzumab,
an anti-HER2 humanized monoclonal antibody,

and chemotherapy as a new standard-of-care for
first-line treatment in HER2-positive advanced
gastric or GEJ cancers, by showing a statistically
significant gain in overall survival (OS) over
chemotherapy alone (13.8 vs. 11.1 months).®

More recently, the randomized Phase 3 trial
KEYNOTE-811 demonstrated a significant
improvement in progression-free survival (PFS)

(10 vs. 8.1 months) and OS (20 vs. 16.8 months),
with the addition of pembrolizumab, a

programmed cell death protein 1 (PD-1) inhibitor,

to trastuzumab plus chemotherapy, in the

first-line treatment of HER2-positive advanced
gastric or GEJ adenocarcinomas, with expression
of PD-L1 (combined positive score [CPS] 21).°

In subsequent-line therapy, including patients
pre-treated with trastuzumab, trastuzumab
deruxtecan, an antibody-drug conjugate, there was
a significant improvement in overall response rate
(ORR) (51% vs. 14%) and in OS (12.5 vs. 8.4 months)
compared to physician choice of chemotherapy,

in the DESTINY-GastricO1 randomized Phase 2
trial.’™® Because loss of HER2 expression after failure
of trastuzumab-containing chemotherapy is now
well described, it is recommended to consider
biopsy at progression to evaluate changes in

HER2 expression.

Unlike breast cancer, dual HER2 blockade
with trastuzumab and pertuzumab (a humanized
monoclonal antibody that inhibits the dimerization
of HER2 with other HER2 family receptors) is not
effective in HER2-positive gastric or GEJ cancers,
nor at an advanced stage, as shown in the negative
JACORB trial," nor in the perioperative setting
combined with FLOT chemotherapy (fluorouracil,
leucovorin, oxaliplatin, and docetaxel), according to
the results of the INNOVATION trial.”

PD-L1

PD-L1 expression is reported to be
elevated in up to 40-65% of GEJ cancers.
Two scoring methods of IHC data are used
to assess PD-L1 expression in different
types of cancer. The CPS evaluates the
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number of PD-L1-positive cells (tumor cells,
lymphocytes, macrophages) relative to all
viable tumor cells, and the tumoral proportion
score (TPS) evaluates the percentage of
viable PD-L1-positive tumor cells. PD-L1
is well-known for its heterogeneity in the
tumor and the tumor microenvironment, and
expression may vary between the primary
site and metastases, as well as before and
after treatment.” CPS is used in gastric and
GEJ adenocarcinomas, and a positive score
predicts response to immunotherapy.™™ In
the CheckMate 649 Phase 3 trial, patients
with unresectable or metastatic gastric or
GEJ adenocarcinomas were randomized
to nivolumab plus chemotherapy (FOLFOX
[folinic acid, fluorouracil, and oxaliplatin]
or CAPOX [capecitabine and oxaliplatin)
or chemotherapy alone. Improved OS was
demonstrated for the entire population, but
this effect was driven by the PD-L1 CPS
25 subgroup (14.4 vs. 11.1 months)."® The
efficacy subgroup analysis based on PD-L1
expression in this study showed limited OS
benefit for the subgroup with PD-L1 CPS <5.
In the KEYNOTE-859 trial, which included
a similar population, pembrolizumab plus
chemotherapy demonstrated a significant
OS benefit over chemotherapy alone,
particularly in the CPS =10 population
(15.7 vs. 11.8 months).” The combination of
immunotherapy and chemotherapy is now a
standard treatment for eligible patients with
gastric or GEJ adenocarcinomas with positive
PD-L1 CPS, for which a benefit is mainly
demonstrated for those with PD-L1 CPS 5.1
Therapies in advanced or metastatic
esophageal SCC are also guided by PD-L1
expression, which is generally higher than
in gastric and GEJ adenocarcinomas. The
CheckMate 648 Phase 3 trial randomized
patients with untreated, unresectable,
or metastatic SCC to ipilimumab plus
nivolumab, nivolumab plus chemotherapy, or
chemotherapy alone. The two combination
therapies had better OS than chemotherapy
alone in all randomized populations; however,
the patients with PD-L1 TPS =1 seemed
to benefit more.?° In the same setting, the
Phase 3 trial KEYNOTE-590 demonstrated a
gain in OS and PFS for pembrolizumab plus
chemotherapy for patients with esophageal
cancer, particularly in the CPS =210 subgroup.?'

32

It has been demonstrated that
EBV-positive tumors usually exhibit high
levels of PD-L1 expression, which may
partly explain the good response to
immunotherapy in this tumor subtype.? While
interesting, stronger data are needed before
recommending EBV testing by EBV-encoded
RNA in situ hybridization (EBER ISH) routinely
in clinical practice.

dMMR/MSI-high

The role of the DNA MMR system
is mainly to recognize and correct DNA
mismatches generated during DNA
replication. dMMR alters the length of
repetitive DNA sequences, leading to high
microsatellite instability (MSI-H). Loss of
MMR proteins, such as MLH1, MSH2, MSH®,
and PMS2, is associated with a germline
mutation of one of several MMR genes found
in Lynch syndrome or, most frequently, with
hypermethylation of the MLHT promoter in
sporadic tumors. Approximately 10% of gastric
and GEJ adenocarcinomas are dMMR/MSI-H,
and the incidence increases in patients
older than 85 years.?> MMR status has a
prognostic and therapeutic impact on upper
Gl cancer, both in localized and in advanced
stages. Indeed, a meta-analysis showed
that patients diagnosed with operable GEJ
cancer with MSI-H status do not benefit
from perioperative chemotherapy with
detrimental outcomes in OS and PFS.?4
Nevertheless, it is important to note that
the chemotherapy regimen used in these
trials did not include FLOT, which is now
the standard of care for this indication. In
patients with dMMR/MSI-H locally advanced
resectable gastric/GEJ adenocarcinoma,
NEONIPINIGA, a Phase 2 trial, evaluated the
pathological complete response (pCR) rate
after surgery and 12 weeks of neoadjuvant
ipilimumab 1 mg/kg (2 doses) and nivolumab
240 mg (6 doses).?> After surgery, upon the
investigator’s decision, patients received
nine doses of adjuvant nivolumab. Of
the 32 patients included, 29 had surgery
and 17 had a pCR. Three patients did not
have surgery due to complete radiological
and endoscopic responses. Additional
follow-up and data from other studies are
needed to confirm the role of adjuvant
perioperative immunotherapy. The INFINITY
study (NCT04817826) investigates the
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combination of durvalumab and tremelimumab
as neoadjuvant definitive treatment in
resectable gastric or GEJ MSI-H cancers. In
advanced stages, data about the efficacy of
immunotherapy for dAMMR/MSI-H cancers are
available from large Phase 3 trials previously
discussed. In the first line setting, among

22 patients with dMMR/MSI-H tumors included
in the CheckMate 649 trial, the combination
of ipilimumab and nivolumab improved

OS compared to chemotherapy (hazard

ratio [HR]: 0.28; 95% confidence interval

[CI]: 0.08-0.92). Finally, an exploratory
analysis of one Phase 2 (KEYNOTE-059) and
two Phase 3 (KEYNOTE-061, KEYNOTE-062)
studies indicated better outcomes in terms
of ORR, PFS, and OS for those treated with
pembrolizumab alone or pembrolizumab plus
chemotherapy, compared to chemotherapy
alone, regardless of the line of therapy in
which it was received.?®

CLDN 18.2

The CLDNSs are a family of tight
junction transmembrane proteins that
play an important role in regulating tissue
permeability, paracellular transport, and
signal transduction. CLDN 18.2 is an
isoform of CLDN and is mainly expressed in
normal gastric tissues.?” During malignant
transformation, alteration in cell polarity and
particularly the disruption of tight junctions
leads to exposure of the CLDN 18.2 epitope,
making it accessible for targeting treatments
such as monoclonal antibodies. CLDN 18.2
positivity among metastatic gastric cancers
is about 30-40%.%8 Zolbetuximab, a chimeric
monoclonal antibody that targets CLDN
18.2 with antitumor activity induced through
antibody-dependent cellular cytotoxicity
(ADCC) and complement-dependent
cytotoxicity (CDC), has been evaluated in two
Phase 3 trials in combination with standard
chemotherapy. The first study, SPOTLIGHT,
included previously untreated patients with
CLDN 18.2+ unresectable or metastatic
gastric or GEJ adenocarcinomas. Patients
were randomized between mFOLFOX6
plus zolbetuximab versus mFOLFOX plus
placebo. The addition of zolbetuximab to
mFOLFOX was associated with a statistically
significant improvement in PFS (11 vs. 8.9
months) and OS (18.2 vs. 15.6 months).2®
In the second trial, GLOW, patients were
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randomized to CAPOX plus zolbetuximab
versus CAPOX plus placebo.®® A statistically
significant gain in PFS (8.2 vs. 6.8 months)
and OS (14.4 vs. 12.2 months) was shown
with the addition of zolbetuximab. A
combined analysis of these two trials
confirmed a statistically significant gain in
0OS (16.4 vs. 13.7 months) and PFS (9.2 vs.
8.2 months).3 Zolbetuximab represents

a new first-line therapy for patients with
CLDN 18.2+ tumors. Nevertheless, the best
standard treatment is not well established
for patients with overlapping expression of
PD-L1 and CLDN 18.2. Future studies will be
required to determine the best therapy for
this subpopulation.

FGFR2b

FGFR are a family of transmembrane
tyrosine kinase receptors involved in
activating signaling pathways responsible for
cell proliferation, survival, angiogenesis, and
migration (metastasis). The most common
alteration is FGFR2b amplification, which
results in FGFR2 protein overexpression, and
occurs in MMR-proficient tumors, which are
generally without PD-L1 expression or HER2
amplifications.3? This subtype represents
approximately 5-10% of gastric cancers and
is associated with poor outcomes.33 FGFR2
overexpression, which can occur without
gene amplification in cases of epigenetic
changes, occurs in ranges between
30% and 60% of all gastric cancers. The
randomized Phase 2 FIGHT trial explored
the efficacy and safety of bemarituzumab,

a humanized monoclonal antibody specific

to FGFR2b.3* Patients with untreated
advanced gastric or GEJ adenocarcinomas
with FGFR2b overexpression and/or FGFR2
gene amplification were randomized

to the combination of mMFOLFOX®6 plus
bemarituzumab or mFOLFOX6 plus placebo.
The combination therapy showed a
numerically but not statistically significant
longer median PFS (9.5 vs. 7.4 months) and
0OS (19.2 vs. 13.5 months) than chemotherapy
alone, and efficacy was more pronounced in
those with FGFR2b overexpression in 210% of
tumor cells. The Phase 3 FORTITUDE-102
study is ongoing to determine if
bemarituzumab could be a new treatment
option in combination with chemotherapy
and immunotherapy.

33



The Role of Biomarkers in Upper Gastrointestinal Cancers

Conclusion

References

Upper Gl cancers represent a
heterogenous disease that is mostly
diagnosed at an advanced stage and is
associated with a poor prognosis with
conventional treatments. The identification
of biomarkers has led to the development
of new therapies. Biomarkers are also
useful to predict which patients will benefit
from immunotherapy. These predictive
biomarkers are important to select the
best treatment approach for each patient,
allowing personalized treatment strategies.
Patients with advanced esophagogastric
adenocarcinoma should have their tumor
tested for MMR status, and HER2, PD-L1,
and CLDN 18.2 expression at first diagnosis.
The utility of other emerging biomarkers,
such as FGFR2b overexpression or MET
gene alterations, is currently investigated in
clinical trials.®® Further progress in biomarker
research is essential to shape the landscape
of personalized therapies in oncology.
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Advances in Adjuvant Therapy for
High-Risk Breast Cancer:
A Canadian Clinical Approach

Samitha Andrahennadi, MD
Mita Manna, MD, FRCPC

Introduction

Breast cancer remains the second leading
cause of cancer-related death among women in
Canada." In early-stage disease, the purpose of
adjuvant therapies following surgical resection
is to reduce the risk of recurrence. The advent
of adjuvant endocrine therapy (ET) significantly
reduced breast cancer recurrence and mortality;
however, some patients have disease recurrence
even 20 years after initial diagnosis.? Therefore,
several advancements have been made to
optimize cure rates and improve outcomes. As a
heterogeneous disease, breast cancer outcomes
are impacted by clinical, histological, and genomic
features, which guide prognosis and selection of
adjuvant therapy.3® This review focuses on recent
and emerging adjuvant therapies, specifically for
high-risk patients across breast cancer subtypes:
hormone receptor-positive (HR-positive), human
epidermal growth factor receptor 2-positive
(HER2-positive), and triple-negative breast
cancer (TNBC).

HR-positive, HER2-negative
Breast Cancer

The majority of patients with early-stage
HR-positive, HER2-negative breast cancer are
treated with upfront surgery followed by adjuvant
ET. The duration of ET is typically five years for
most patients, but some patients may benefit
from extended therapy of up to 10 years.? Those
with high-risk disease may require additional
chemotherapy, cyclin-dependent kinase
(CDK) 4/6 inhibitors, and/or poly (adenosine
diphosphate-ribose) polymerase (PARP) inhibitors
to reduce the risk of recurrence.

Many biomarker assays have been
developed to guide decisions regarding adjuvant
chemotherapy. The OncotypeDx 21-gene

38

Recurrence Score (RS) is a 21-gene assay that
is prognostic and has been validated to predict
the benefit of adjuvant chemotherapy. The
TAILORX trial demonstrated that patients with
HR-positive, HER2-negative, T1to T2, axillary
node-negative disease did not benefit from the
addition of adjuvant chemotherapy if the 21-gene
RS was =25.3 The RxPONDER trial investigated
the assay in those with 1-3 lymph node-positive
disease. In this trial, postmenopausal patients
with a score of =25 did not benefit from adjuvant
chemotherapy, whereas premenopausal patients
did benefit from chemotherapy, regardless of the
RS.# Recently, a novel prognostic tool, RSClin, has
been developed utilizing data from the TAILORx
trial to provide individual prognostic predictions
regarding distant recurrence risk and the potential
benefit of adjuvant chemotherapy.® These tools
are routinely utilized in Canadian clinical practice
to assist with patient-specific treatment decisions.
CDK4/6 inhibitors (e.g., palbociclib, ribociclib,
abemaciclib) were initially approved in combination
with ET for metastatic HR-positive, HER2-negative
breast cancer. Recent trials have evaluated
their efficacy as adjuvant therapy in early-stage
disease. The NATALEE trial studied ribociclib
combined with ET for three years in patients with
Stage Ill or high-risk Stage Il disease, and revealed
a 25.1% reduced risk of recurrence at a median
follow-up of 33.3 months [hazard ratio (HR):
0.749, 95% confidence interval (Cl): 0.628-0.892;
p =0.0012].78¢ The monarchE trial investigated
abemaciclib with ET for two years in node-positive
patients and showed a 32.0% reduced risk
of recurrence at 54 months (HR: 0.680, 95%
Cl: 0.599-0.772; p <0.001).° Neither trial
demonstrated an overall survival (OS) benefit
at the reported follow-up (ribociclib HR: 0.892,
abemaciclib HR: 0.903), although longer-term data
are awaited.®® These trials highlight the benefits
of adjuvant ribociclib or abemaciclib in patients

Vol. 2, Issue 1, Spring 2025 | Canadian Oncology Today
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CDK4/6 Inhibitor Abemaciclib

Ribociclib

(Trial)

(monarche trial)

Treatment 2 years abemaciclib + ET

Histology HR-positive, HER2-negative

Menopausal Status

Disease Eligibility =4 positive ALN

Or

1-3 positive ALN and:
e Tumour =5 cm or
e Grade 3 tumour or

* Ki-67 220%

Adverse Events

(any grade) anemia (24.4%), elevated liver

transaminases (15.5%)
iDFS HR (95% Cl)
dRFS HR (95% ClI)
dDFS HR (95% CI) -
OS HR (95% CI)

Premenopausal or postmenopausal

Diarrhea (83.5%), neutropenia (45.8%),

0.680 (0.599-0.772)°
0.675 (0.588-0.774)"

0.903 (0.749-1.088)°

(NATALEE trial)

3 years ribociclib + ET
(anastrozole or letrozole)

HR-positive, HER2-negative
Premenopausal or postmenopausal

Stage lll or IIB disease
Or
Stage IIA with =1 positive ALN
Or
Stage IIA with 0 ALN and:
e Grade 3 tumour or
Grade 2 tumour with Ki-67 220% or
high-risk genomic features?

Neutropenia (62.5%), elevated ALT
(19.5%), elevated AST (16.9%), QT
prolongation (5.3%)

0.749 (0.628-0.892)¢
0.749 (0.623-0.900)¢
0.892 (0.661-1.203)°

Table 1. Eligibility and efficacy of adjuvant treatment with abemaciclib or ribociclib; courtesy of

Samitha Andrahennadi, MD and Mita Manna, MD, FRCPC.

2 OncotypeDx recurrence score (RS) 226; or high-risk score by Prosigna PAM50, MammaPrint, or EndoPredict

b At 54 months of median follow-up
¢ At 33 months of median follow-up

Abbreviations: ALN: axillary lymph nodes, ALT: alanine transaminase, AST: aspartate transaminase;
CDK: cyclin-dependent kinase; Cl: confidence interval; dDFS: distant disease-free survival; dRFS: distant
relapse-free survival; ET: endocrine therapy; HR: hazard ratio; iDFS: invasive disease-free survival;

0OS: overall survival

with high-risk HR-positive, HER2-negative breast
cancer. Conversely, the PALLAS and Penelope-B
trials showed no benefit of palbociclib, which is
therefore not utilized in the adjuvant setting."o"
Table 1 details adjuvant CDK4/6 inhibitor trial
eligibility and results.”®12

The OlympiA trial studied one year of adjuvant
treatment with the PARP inhibitor olaparib in patients
with early-stage breast cancer with germline BReast
CAncer (BRCA) mutations. Among participants, 18%
had HR-positive, HER2-negative breast cancer.™
Eligibility included residual disease post neoadjuvant
chemotherapy with a clinical and pathological stage
(CPS) and estrogen-receptor status and histologic
grade (EG) score of 23, or 24 positive lymph
nodes post-surgery.’™ At 6.1 years of follow-up,
olaparib improved the 6-year invasive disease-free

Canadian Oncology Today | Vol. 2, Issue 1, Spring 2025

survival (iDFS) (79.6% vs. 70.3%; HR: 0.65,

95% Cl: 0.53-0.78) and OS (87.5% vs. 83.2%;

HR: 0.72, 95% CI: 0.56-0.93)." Adjuvant olaparib

is a well-tolerated option for high-risk patients

with germline BRCA mutations. The National

Comprehensive Cancer Network recommends

hereditary cancer testing for patients with specific

risk factors such as breast cancer at =50 years or

triple-negative disease at =60 years of age.” In

Canada, BRCA testing criteria vary by province.
Several Phase lll studies are underway

investigating the efficacy of oral selective estrogen

receptor degraders (SERDs) versus standard

adjuvant ET, or as extended therapy after standard

adjuvant ET. These include giredestrant (lidERA

Breast Cancer, NCT04961996), imlunestrant

(EMBER-4, NCT05514054), camizestrant
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(CAMBRIA-2, NCT05952557), and elacestrant
(ELEGANT, NCT06492616).

HER2-positive Breast Cancer

The standard treatment for patients with
HER2-positive disease combines systemic
chemotherapy with HER2-directed therapy.
Efforts continue to optimize therapies to achieve
a pathologic complete response (pCR) and reduce
recurrence in patients with residual disease.

The KATHERINE trial demonstrated that
trastuzumab emtansine (T-DM1) significantly
improves iDFS and OS in patients with residual

disease following neoadjuvant therapy (7-year iDFS:

80.8% vs. 67.1%; HR: 0.54, 95% CI: 0.44-0.66;

p <0.0001; 7-year OS: 89.1% vs. 84.4%; HR: 0.66,
95% CI: 0.51-0.87; p =0.003)."® The APHINTY

trial included patients without prior neoadjuvant
therapy, and showed that adding pertuzumab

to adjuvant trastuzumab and chemotherapy
improved 8-year iDFS in node-positive patients
(86.1% vs. 81.2%; HR: 0.72, CI: 0.60-0.87)."” These
results show a potential benefit of dual anti-HER2
therapy in node-positive patients, though long-term
OS data are needed. It remains unknown whether
patients achieving pCR still require adjuvant dual
anti-HER2 therapy.

The ExteNET trial showed that adding
neratinib, a tyrosine kinase inhibitor, for one year
after trastuzumab improved iDFS, particularly
in HR-positive patients (5-year iDFS: 90.8% vs.
85.7%; HR: 0.58, 95% Cl: 0.41-0.82; p =0.002)."
In HR-positive patients with residual disease
post-neoadjuvant therapy, an 8-year OS benefit
was observed (91.3% vs. 82.2%; HR: 0.47, 95%
Cl: 0.23-0.92; p =0.031)."® However, these results
preceded the routine use of T-DMI and dual
anti-HER?2 therapy, and the role of extended
neratinib in this context remains unclear.

Patients with residual disease following
neoadjuvant therapy are at a high risk for
recurrence, prompting ongoing studies. The
CompassHER2RD trial (NCT04457596) is
evaluating the addition of tucatinib, an oral
HER2-specific tyrosine kinase inhibitor, to
T-DM1, based on its benefit in metastatic breast
cancer.” Similarly, the DESTINY-Breast05 trial
(NCT04622319) is comparing the antibody-drug
conjugate (ADC) trastuzumab deruxtecan to
T-DM1, given its significant progression-free
survival (PFS) improvement in the metastatic
setting.?° Advancements are being made to
identify high-risk patients and personalize clinical
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decision-making for patients with HER2-positive
disease. These include the HER2DX risk score
and the HER2DX pCR score, which use genetic
signatures and tumour pathology to predict
prognosis and likelihood of achieving pCR after
neoadjuvant therapy.® Although not routinely
utilized in clinical practice, these scores could
be used to stratify patients into high- or low-risk
for the purpose of escalation or de-escalation
of treatment.

TNBC

TNBC is characterized by the absence
of estrogen receptor, progesterone receptor,
and HER2 expression, and is associated
with aggressive biology, higher recurrence
risk, and poorer OS. Historically, systemic
chemotherapy was the standard treatment
due to the limitations of targeted therapy. The
introduction of immunotherapy in metastatic
TNBC showed promising antitumour activity,
leading to the pivotal KEYNOTE-522 trial.?" This
trial demonstrated improved pCR rates with
pembrolizumab, an immune checkpoint inhibitor,
plus neoadjuvant chemotherapy in early-stage
TNBC (64.8% vs. 51.2%; p <0.001), regardless of
programmed cell death ligand 1 (PD-L1) status.”
Recently, data has also shown improved OS at
60 months (86.6% vs. 81.7%; p =0.002).22 The
benefit of continuing adjuvant pembrolizumab
in patients achieving pCR remains unclear and
is being investigated in the ongoing Phase IlI
optimICE-PCR trial (NCT05812807).

Patients with residual disease may benefit
from adjuvant capecitabine, as the CREATE-X trial
showed improved 5-year iDFS in the TNBC cohort
receiving capecitabine (69.8% vs. 56.1%; HR: 0.58,
95% Cl: 0.39-0.87).2% Future studies are needed
to evaluate the safety and efficacy of combining
adjuvant capecitabine with pembrolizumab, as
high-risk patients may benefit from this approach
to further reduce their risk of recurrence. In
addition, the OlympiA trial demonstrated that one
year of olaparib significantly improved OS and
iDFS.”™ Among participants, 82% had TNBC and
were eligible if they had residual disease after
neoadjuvant therapy or 2T2 or node-positive
disease in the adjuvant setting (see HR-positive
section).”™ As such, one year of adjuvant olaparib is
indicated in this group of patients with TNBC and
germline BRCA mutations. However, the benefit
of olaparib in addition to pembrolizumab and/or
capecitabine remains uncertain.
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Sacituzumab govitecan (SG) was the
first approved ADC for metastatic TNBC, as it
demonstrated improved PFS and OS compared
to single-agent chemotherapy in heavily
pre-treated patients.?* The Phase Il SASCIA trial
(NCT04595565) will investigate the efficacy
of SG in patients with HER2-negative breast
cancer who have residual disease following
neoadjuvant chemotherapy. Similarly, the
ASCENT-05/OptimICE-RD trial (NCT05633654)
will compare adjuvant SG plus pembrolizumab
versus pembrolizumab plus capecitabine
versus pembrolizumab alone in patients with
TNBC and residual invasive disease after
neoadjuvant chemotherapy.

Future Directions

A new area of research that uses circulating
tumour DNA (ctDNA) for surveillance and
monitoring of disease progression and therapy
response is emerging. The rationale is that
detections in serum ctDNA may reflect early
disease recurrence in the absence of clinical or
imaging findings of metastasis, which is referred to
as minimal residual disease (MRD).?*> A prospective
study identified metastatic recurrence using
ctDNA at a median lead time of 12.4 months.?®
As such, patients in which surveillance ctDNA
identifies MRD may be candidates for escalated
treatment to reduce the risk of developing
clinical metastasis; however, there is a need
for studies demonstrating the clinical benefit of
this approach. The c-TRAK TN trial was a Phase
Il trial investigating ctDNA surveillance and
intervention in 161 patients with high-risk TNBC
with trackable mutations.?® The trial intention was
to treat MRD with pembrolizumab; however, the
initial surveillance ctDNA after adjuvant therapy
identified a high rate of MRD at 72%.26 Only five
patients commenced pembrolizumab, and they
did not sustain clearance of ctDNA.2 The TREAT
ctDNA trial (NCT05512364) is a Phase lll trial
that will investigate the benefit of escalating
adjuvant ET to elacestrant in patients with a
positive ctDNA, suggesting MRD; and the DARE
trial (NCT04567420) is a Phase Il trial that will
investigate escalating treatment to palbociclib and
fulvestrant in this setting.
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Summary

The last decade has brought remarkable
innovation in adjuvant therapy options for high-risk
breast cancer, including CDK4/6 inhibitors,

PARP inhibitors, HER2-directed therapies, and
immunotherapy. Escalated adjuvant therapy
continues to benefit high-risk patients while
sparing low-risk patients from unnecessary
treatment. Efforts to better stratify and identify
high-risk patients are ongoing, which includes
stratification for the use of ADCs and oral SERDs.
Additionally, the use of ctDNA for surveillance

to identify patients at risk of early recurrence is
an emerging approach, with ongoing research to
support a clinical benefit. These advancements
highlight a future focused on precision in tailoring
adjuvant therapies for improved outcomes.
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