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ABSTRACT

Life-prolonging central nervous system active systemic
therapies for metastatic NSCLC have increased the
complexity of managing brain metastases (BMs). Austra-
lian medical oncologists, radiation oncologists, and neu-
rosurgeons discussed the evidence guiding the diverse
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newly diagnosed BMs: symptomatic and asymptomatic.
Other important considerations include the number and
location of metastases, tumor histotypes, molecular sub-
type, and treatment purpose. Careful consideration of the
pace and burden of symptoms, risk of worsening neuro-
logic function at a short interval, and extracranial disease
burden should determine whether central nervous sys-
tem active systemic therapies are used alone or in com-
bination with local therapies (surgery with or without
radiation therapy). Most clinical trial evidence currently
focuses on historical treatment options or a single treat-
ment modality rather than the optimal sequencing of
multiple modern therapies; therefore, an individualized
approach is key in a rapidly changing therapeutic
landscape.

Copyright � 2023 Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Introduction
Between 25% and 50% of patients with advanced

NSCLC will develop brain metastases (BMs).1,2 As sys-
temic therapies become more effective in prolonging
survival, the management of BM has become increas-
ingly important.3,4 Although multiple practice guide-
lines5,6 are available for the management of BM in
NSCLC, the real-world case scenarios may not perfectly
meet specific guideline criteria, and in many cases,
the quality of the evidence supporting recommendations
is low.5 Therefore, a multidisciplinary discussion is
encouraged for the treatment of BM in patients with
NSCLC.4

A series of expert meetings attended by medical
oncologists, radiation oncologists, neurosurgeons, and
lung cancer nurses were conducted in various major
Australian cities in 2020 and 2021 to discuss the evi-
dence guiding the diverse clinical practices within
Australia. Discussions focused on three case scenarios:
a patient with EGFR-mutant NSCLC treated with a
tyrosine kinase inhibitor (TKI) who develops BM, a
patient with NSCLC with no known driver mutations
with BM at baseline, and a patient with ALK-positive
NSCLC with multiple BM at baseline. This review is
based on these discussions. It is broadly applicable to
other jurisdictions with similar health care models and
access to therapies.
Importance of Multidisciplinary
Involvement

Presentation of cases to a multidisciplinary team
meeting (MDT) has been reported to increase the sur-
vival of patients with inoperable NSCLC from 205 to 280
days.7 However, currently not all cases are presented to
MDT meetings because of limitations in MDT availability,
funding, and time constraints. As some MDT meetings
are tumor-site specific, both lung cancer and neuro-
oncology expertise may not be present. This remains a
significant barrier to optimal care.

Recommendation: Multidisciplinary team meetings

All patients with NSCLC who have BM should be
discussed at Thoracic Oncology and Neurooncology
MDT meetings.

Stratification of Patients With BM
According to Clinical and Radiologic
Features
Management of patients is stratified according to clinical
and radiological features (Figure 1) into1 patients with
symptomatic BM (further subclassified into those with
one to two lesions, three to 10 lesions, and 11 or more
lesions) and those with asymptomatic BM.5

Symptomatic BM
Patients with symptomatic BM, especially when life-

threatening symptoms or limited response to cortico-
steroids should be considered for local therapy (radio-
surgery, radiation therapy or neurosurgery). For patients
with known driver mutations and not at risk of local
crisis such as cerebral herniation, the use of highly
penetrant TKIs instead of local therapy is an option.
Patients with poor performance status that will not be
improved by local therapy and who are not fit to receive
systemic anticancer therapies should be provided with
best supportive care.

Asymptomatic BM
Patients with asymptomatic BM may have local

therapy deferred, especially when small volume, the
extracranial disease requires urgent treatment, or there
is an option to use a central nervous system (CNS)–
penetrant targeted therapy unless otherwise recom-
mended by the MDT.5 Molecularly targeted therapy
should be considered when appropriate (see the section
on intracranial activity of established molecularly tar-
geted therapies below).

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Figure 1. Considerations in the management and treatment of CNS metastases in NSCLC in an Australian setting. *Patients
with poor performance status who are unfit for anticancer therapy may be considered for best supportive care. Earlier
initiation of CNS active systemic therapies may be considered for eligible patients with high extracranial disease burden and
mildly symptomatic brain lesions. þSmall tumors <30 mm are treated with SRS, large tumors �30 mm are treated with
surgery.6 CNS, central nervous system; MDT, multidisciplinary team; PBS, pharmaceutical benefits scheme; SRS, stereotactic
radiosurgery; WBRT, whole-brain radiotherapy.
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Indications for neurosurgery
Surgery is a first-line treatment option for patients

with good performance status, one or few accessible BM,
and well-controlled extracranial disease for those with
recurrent disease.8 Resection has the advantage of rapid
improvement of CNS symptoms and procures tissue for
diagnostic confirmation and molecular profiling.9–11 For
those with single lesions, there is evidence that surgery
plus whole-brain radiation therapy (WBRT) improves
overall survival (OS) compared with WBRT alone.12

There is also evidence that surgery is more effective at
reducing edema secondary to tumors than stereotactic
radiosurgery (SRS) alone.13 The importance of en bloc or
microscopic total resection is increasingly being recog-
nized for reducing local recurrence without increasing
morbidity.14–16 Surgical resection is indicated for the
immediate management of mass effect or brain hernia-
tion,17 a neurologic emergency, with the potential for
significant and catastrophic deficits.

Recommendations: Neurosurgery

Brain Multidisciplinary Meeting: Patients should be
referred to, or discussed with, a neurosurgeon
regarding the possibility of resection. Neurosurgery
is recommended in the following situations:

1. Impending crisis (mass effect or herniation)
2. Limited number of lesions (1-2) - not eligible for CNS-

penetrant TKI; maximum diameter of a lesion> 4 cm
3. When histologic diagnosis is required
Indications for Stereotactic Radiation
Therapy
WBRT is a historical standard that treats the entire brain
to a homogeneous lower dose, typically delivering 20 Gy
in five daily fractions or 30 Gy in 10 daily fractions. In
contrast, SRS involves the precise delivery of high or
ablative doses of ionizing radiation to defined targets
within the brain. SRS is associated with high rates of
local control but is not expected to reduce the risk of
developing subsequent metastases elsewhere in the
brain. SRS is accepted as a reference standard treatment
for patients with limited BM, because of its efficacy and
minimally invasive nature.1 SRS has been found to be
effective even in patients with higher tumor burden,
with one Japanese study reporting noninferior OS when
comparing outcomes of patients with two to four BM
compared with five to 10 BM.18 This Japanese study
considered limited number of BM as not more than 10
BM, and small size as less than 3 cm in longest diameter.
Results from a cohort of patients treated with SRS in
Australia revealed that the total tumor volume may be
more important in predicting survival outcomes than the
number of metastases, further recommending the in-
clusion of a tumor volume index in future studies
involving patients with BM.19

There has been increasing use of SRS as a means of
delaying or avoiding WBRT. SRS has fewer neuro-
cognitive adverse effects than WBRT.18 The addition of
SRS to WBRT prolongs survival in patients with a single
BM and those with up to three BM and no active extra-
cranial disease.20 Randomized controlled trials have
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reported that the addition of WBRT to SRS is associated
with reduced neurocognitive function, increased fatigue,
and decreased quality of life.21 For this reason, the use of
WBRT across Australia has reduced over the past decade
and is no longer routinely recommended. A study of
Australian practice between 2013 and 2017 found that,
of 1049 patients who received SRS for BM, only 2% had
received adjuvant WBRT.22 Notably, this decreased from
4% in 2013 to 0.7% in 2017 (p ¼ 0.02).22

The 12-month cumulative incidence of radiation ne-
crosis was found to be significantly increased in patients
who had received systemic therapy in addition to
upfront SRS and WBRT compared with those who had
received only SRS and WBRT (8.8% versus 5.3%, p <

0.01) in a study of patients with newly diagnosed BM
undergoing SRS.23 Systemic therapies associated with a
significant increase in rates of radiation necrosis were
vascular epithelial growth factor receptor TKIs and EGFR
TKIs.

Complications after SRS, such as radiation necrosis,
are rare but may occur many months to years after
treatment.24 Risk factors for radiation necrosis include
tumor volume, prescribed radiation dose, fraction size,
the volume of normal brain irradiated, previous use of
CNS radiation, and use of concurrent systemic therapy.
Having a short period of systemic therapy before SRS
may be considered when there are concerns about
increased risk of SRS-related complications. However,
this decision needs to be individualized considering the
burden of intracranial disease and the risk of extracra-
nial disease progression.

Whole-Brain Radiation Therapy
WBRT is a historic treatment option for patients with

multiple BMs secondary to NSCLC.25 Nowadays, WBRT is
only used in highly selected patients, for example, pa-
tients with BM ineligible for surgery or SRS but with
otherwise favorable prognostic characteristics.6 Those
ineligible patients for SRS may have more than 10 BM on
the basis of a Japanese prospective cohort study, which
reported that selected patients with five to 10 BM
treated by SRS may have similar OS compared with those
with two to four BM.18 Symptomatic and radiologic
response rates are in the order of 50% but typically not
durable beyond 6 to 12 months. WBRT can be associated
with moderate neurotoxicity and memory impairment
over time.26,27 The trend to omit WBRT is supported by
recent data from the QUARTZ trial (NCT00403065)
reporting no significant improvement in survival or
quality of life in older patients with poor performance
status and limited prognosis compared with best sup-
portive care.25

Another approach to maintaining longer-term neu-
rocognitive function is hippocampal avoidance (HA)-
WBRT, which may be appropriate for patients with
large-volume BM not suitable for neurosurgery.6,28 A
reduction in radiation to the hippocampal regions using
HA-WBRT has been found to reduce neurocognitive
decline as measured by the Hopkins Verbal Learning
Test–Revised, a delayed recall test, to 7% at 4 months
compared with 30% with WBRT (historical control).29

A recent trial in adult patients with BM found that the
risk of cognitive failure was significantly lower after HA-
WBRT plus memantine versus WBRT plus memantine
(adjusted hazard ratio [HR] ¼ 0.74, 95% confidence in-
terval [CI]: 0.58–0.95, p ¼ 0.02), with no difference in
intracranial progression-free survival (PFS) and OS. HA-
WBRT should, therefore, be considered a standard of
care for patients with good performance status who plan
to receive WBRT for BM with no metastases in the HA
region.29
Postoperative Radiotherapy (SRS to a Surgical
Cavity or WBRT)

Historically, WBRT was added after local therapy
(surgery or SRS) to improve intracranial control. A meta-
analysis of five randomized clinical trials (663 patients)
with one to four BM found that adding WBRT decreased
the relative risk of any intracranial disease progression
at 1 year by 53% (relative risk ¼ 0.47, 95% CI: 0.34–
0.66, p < 0.0001) but did not improve OS (HR ¼ 1.11,
95% CI: 0.83–1.48, p ¼ 0.47).30 In two subsequent
randomized clinical trials, the addition of WBRT after
local therapy was associated with worse neurocognitive
outcomes than cavity SRS despite an increased reliance
on salvage therapy, suggesting that the overall morbidity
associated with adjuvant WBRT to reduce the risk of
intracranial recurrence was greater in longer-term sur-
vivors than the morbidity associated with the recurrence
itself and subsequent therapy.31,32 Thus, although adju-
vant WBRT can improve intracranial control after local
therapy, the clinical benefit is uncertain, and it is now
not recommended as routine therapy.21 Another caveat
is whether surgical cavity SRS is still warranted in the
era of newer generation TKIs with impressive brain
penetration.
Recommendations: Cranial Radiation Therapy

SRS or SRT is recommended for selective patients
with a limited number of BM. SRS may be performed
in combination with surgery for larger or symptom-
atic BM. WBRT is generally recommended only in
selective patients with a high burden of BM or lep-
tomeningeal disease and limited or no other treat-
ment options. HA-WBRT can be used to reduce
WBRT-related cognitive deficits.
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Intracranial Activity of Established
Molecularly Targeted Therapies and
Immune Checkpoint Inhibitors in NSCLC
EGFR TKI
Approximately 10% to 15% of white and 50% of Asian
people with NSCLC adenocarcinoma have an EGFR-acti-
vating mutation.1 Among patients with EGFR-positive
disease, CNS metastases are present at diagnosis in
about 24% of patients.1 First- and second-generation
EGFR TKIs (i.e., gefitinib, erlotinib, afatinib) generally
have poor biopharmaceutical properties for blood-brain
barrier penetration, and acquired resistance develops in
most patients.33

Osimertinib is a third-generation, irreversible EGFR
TKI that selectively inhibits EGFR TKI–sensitizing and
EGFR T790M–resistant mutations (T790M-positive).1,34

Moreover, it has been found to cross the blood-brain
barrier.35 Osimertinib was approved in Australia as
first-line therapy for patients with EGFR-mutated NSCLC
on the basis of the FLAURA trial (NCT02296125),34

which exhibited superior CNS efficacy compared with
first-generation EGFR TKIs.1

The optimal sequencing of treatments needs to be
carefully considered, particularly with respect to tar-
geted treatment versus SRS or WBRT.36 A multi-
institutional analysis revealed that SRS followed by
first-generation EGFR TKI resulted in the longest OS and
prevented any potential neurocognitive sequelae of
WBRT.36 The impact of osimertinib on PFS with or
without upfront SRS is currently being investigated in
two randomized studies: the Trans-Tasman Radiation
Oncology Group OUTRUN trial (NCT03497767) and the
British Columbia Cancer Agency trial (NCT03769103).
Results are expected in 2024 and 2025, respectively.

Despite the initial benefit in most patients, progres-
sion on osimertinib invariably occurs.37 Combination
therapy, such as with savolitinib (a MET inhibitor) is
being investigated in the TATTON phase 1B study
(NCT02143466), SAVANNAH (NCT03778229), and OR-
CHARD (NCT03944772).38 To date, an acceptable risk-
benefit profile and encouraging antitumor activity have
been reported in patients who experienced disease
progression on a previous EGFR TKI. The impact of
combination targeted therapies on intracranial metas-
tases is also unknown and an area of ongoing research.

ALK-Rearranged NSCLC
Approximately 5% of NSCLC tumors are ALK-positive

adenocarcinomas, with EML4-ALK translocations as the
most common rearrangement.39 Patients with ALK-pos-
itive tumors tend to be younger at disease onset and
never- or light smokers; they almost never have con-
current EGFR or KRAS mutations.40 At the time of
diagnosis, 30% to 50% of patients with ALK-rearranged
NSCLC have BM1 and the CNS is also the most common
site of disease progression.

Treatment of ALK-positive NSCLC is currently initi-
ated with the second-generation TKIs alectinib or brig-
atinib. The first-generation ALK and ROS1 TKI, crizotinib,
is no longer preferred for the treatment of ALK-positive
NSCLC because of its poor CNS penetration, particularly
when patients have a BM at diagnosis.1 Alectinib has the
longest follow-up in clinical trials of the ALK TKIs, with
OS data up to 5 years.41 It is used as a first-line therapy
in patients with NSCLC and ALK rearrangements and has
activity against the most common crizotinib-resistant
mutations. It does not have activity against ROS1. In
the phase III ALEX trial of alectinib versus crizotinib in
treatment-naive ALK-positive advanced NSCLC
(NCT02075840), the overall CNS response rates were
81% and 50%, and the duration of response for the CNS
was 17.3 months and 5.5 months, respectively.42 The 5-
year OS rate was 62.5% (95% CI: 54.3%–70.8%) with
alectinib and 45.5% (95% CI: 33.6%–57.4%) with cri-
zotinib.41 Alectinib was also better tolerated than
crizotinib.

Brigatinib is also approved in Australia for crizotinib-
refractory and treatment-naive patients. The phase 3
ALTA-1L study investigated brigatinib versus crizotinib
in patients with treatment-naive ALK-positive advanced
NSCLC (NCT02737501). In the second interim analysis,
PFS was longer with brigatinib than crizotinib (median
PFS 24.0 versus 11.0 mo, HR ¼ 0.49 [95% CI: 0.35–0.68],
log-rank p < 0.001).43 The confirmed rate of intracranial
response among patients with measurable lesions was
78% (95% CI: 52%–78%) for brigatinib-treated patients
and 29% (95% CI: 11%–52%) for those receiving
crizotinib.44

Another second-generation TKI, ceritinib, has activ-
ity against ALK and ROS1 and is about 20 times more
potent than crizotinib. It is approved in Australia for
use in metastatic NSCLC with ALK rearrangement;
however, despite its CNS efficacy, it is used less
frequently because of a higher rate of gastrointestinal
adverse effects.1

Lorlatinib, a third-generation ALK TKI, approved in
Australia for the treatment of patients with metastatic
ALK-positive NSCLC is highly potent and CNS pene-
trating, and has activity against most of the ALK inhibitor
resistance mutations, including G1202R. In ALK-positive
patients with at least one previous ALK TKI, objective
responses were achieved in 93 of 198 patients (47.0%
[95% CI: 39.9%–54.2%]) and objective intracranial re-
sponses in those with measurable baseline CNS lesions
in 51 of 81 patients (63.0% [95% CI: 51.5%–73.4%]).45

It is the preferred agent for CNS progression with a
second-generation ALK TKI.
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The interim data from the phase 3, open-label ran-
domized, multicenter CROWN study (NCT03052608),
comparing lorlatinib to crizotinib in patients with un-
treated ALK-positive NSCLC reported statistically sig-
nificant and clinically meaningful improvement in PFS
with lorlatinib compared with crizotinib.46,47 A post hoc
exploratory analysis of PFS to assess the impact of BM
and previous brain radiotherapy (RT) on efficacy found
that lorlatinib had potent and durable efficacy in patients
with and without BM at baseline, regardless of previous
brain RT use.46 The 12-month PFS rates for lorlatinib
versus crizotinib were 78% versus 22% in patients with
BM at baseline and 78% versus 45% in those without.
On the basis of the findings from the CROWN study,
some recommend lorlatinib be considered a new first-
line treatment option for patients with ALK-positive
NSCLC.48 However, others argue that lorlatinib should
be reserved for salvage therapy because of its toxicity
profile.49 Currently, lorlatinib is only available in the
second-line setting in Australia but this is set to change
on the basis of the CROWN results.
ROS1-Rearranged NSCLC
Approximately 1% to 2% of patients with NSCLC

have ROS1-positive disease.1 In this population, the
incidence of BM is between 19% and 36%.50 TKI therapy
is a first-line standard of care for patients with ROS1
gene fusions or rearrangements, including those with
advanced disease.50,51

Crizotinib is a beneficial first-line treatment option
for patients with ROS1-positive disease, with or without
BM at presentation.51 There is also emerging evidence
of intracranial response with entrectinib, a multikinase
inhibitor with additional activity against ROS1.50 Both
crizotinib and entrectinib lead to high objective
response rates and have manageable adverse effects,
but entrectinib has more potent intracranial efficacy52

and is generally the agent of choice for patients with
de novo CNS disease because of its superior CNS
penetration.52

Lorlatinib exhibits activity in both TKI-naive and
some crizotinib-resistant settings.52 Lorlatinib has
exhibited efficacy in heavily pretreated patients53;
however, it has limited potency against the crizotinib-,
entrectinib-resistant ROS1-G2032R mutation.52 Adverse
events are common with lorlatinib, and most patients
require treatment with a lipid-lowering agent.52

Currently, lorlatinib is unavailable on the Australian
Government Pharmaceutical Benefits Scheme (PBS) for
this indication.

Repotrectinib is a novel, next-generation ROS1 TKI
designed to overcome refractory G2032R solvent-front
mutations and has exhibited excellent antitumor
activity in ROS1-rearranged tumors in preclinical
studies, with good CNS penetration.54 The clinical ac-
tivity of repotrectinib is being further investigated in a
phase 1-2 trial (NCT03093116).

Programmed Cell Death Protein 1 and
Programmed Death-Ligand 1 Inhibitors

Treatment with programmed cell death protein 1
(PD-1) and programmed death-ligand 1 (PD-L1) in-
hibitors has become a standard of care for patients with
NSCLC and BM who have no targetable oncogenic driver
alterations. Single-agent pembrolizumab is the standard
first-line therapy for patients with greater than 50% PD-
L1 expression and in combination with platinum-based
chemotherapy irrespective of PD-L1 expression.55,56

Pembrolizumab has been found to have activity in the
brain in patients with NSCLC, with one study reporting
CNS response from 6 of 18 patients (33% [95% CI: 14–
59]).57 Patients with asymptomatic or treated BMs
included in the pembrolizumab phase 3 trials exhibited a
similar benefit to the overall populations55,57; however,
in clinical practice, the response may not be as high, and
thus, brain-directed therapies, including surgery and RT,
are still needed in this subgroup.

A combination of nivolumab (PD-1 inhibitor) and
ipilimumab (CTLA-4 inhibitor) plus two cycles of
chemotherapy was compared with chemotherapy alone
in patients with previously untreated advanced NSCLC in
the CheckMate 9LA study (NCT03215706).58 This study
found a significant OS benefit in the nivolumab and ipi-
limumab arm compared with chemotherapy alone. In a
post hoc subgroup analysis of efficacy and safety in pa-
tients with and without baseline BM, patients with BM
receiving nivolumab and ipilimumab obtained durable
survival benefits compared with those receiving
chemotherapy, consistent with the overall population. OS
was superior in the nivolumab and ipilimumab plus
chemotherapy arm compared with the chemotherapy
alone arm with an HR of 0.43 (95% CI: 0.27–0.67) and a
2-year OS of 35% (95% CI: 22.6%–48.2%).59 Similarly, a
post hoc subgroup analysis of the CheckMate-227
(NCT02477826) of nivolumab and ipilimumab
compared with chemotherapy alone also found a benefit
in patients with treated BM (OS HR ¼ 0.63 [95% CI:
0.43–0.92]).60

Atezolizumab plus carboplatin and pemetrexed is
being studied in 40 patients with advanced non-
squamous NSCLC and untreated asymptomatic BM
(ATEZO-BRAIN study; NCT03526900).61 PD-L1 expres-
sion was high in 50% of patients. Interestingly, 40% of
patients had an intracranial objective response and 48%
achieved a systemic objective response, with 10% of
patients having discordant results between the brain and
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body. There were no differences observed in the overall
response rate by PD-L1 expression. The estimated 2-year
OS rate was 31% (95% CI: 18%–50%).

Recommendations: Targeted Therapy

1. Comprehensive molecular testing, including PD-L1
status, should be performed.

2. Later-generation TKIs are preferred for patients
with CNS disease given greater intracranial effi-
cacy in NSCLC with EGFR (e.g., osimertinib), ALK
(e.g., lorlatinib), and ROS1 (e.g., entrectinib).

3. In asymptomatic or minimally symptomatic BM,
systemic therapies could be considered as primary
therapies. Immunotherapy has activity in BM but
may need to be used in conjunction with local
therapies as response rates are limited compared
with oncogene-driven tumors.

4. Systemic therapies may be used as a single mo-
dality initially in select cases of symptomatic CNS
disease.
Molecular Testing in NSCLC
Given that CNS-penetrant targeted therapies can inform
the management of both intracranial and extracranial
disease, knowledge of mutational status is critical in
determining the optimum management strategy. EGFR-
mutation and T790M testing can take 2 weeks, which can
therefore impact the commencement of systemic treat-
ment and affect treatment decisions regarding other mo-
dalities. ALK and ROS1 screening are routinely performed
using immunohistochemistry; however, access to PBS-
subsidized therapy requires fluorescence in situ hybridi-
zation testing. Ideally, comprehensive genomic profiling
using next-generation sequencing to analyze a broad panel
of genes would be performed but this is not readily
available in Australia except in a clinical trial setting.
Leptomeningeal Metastases
Leptomeningeal metastases (LMs) develop in 10% of

people with NSCLC.62 Even with treatment, LMs offer a
poor prognosis and OS between 2 and 4 months.63

Symptoms such as headaches, changed mental status,
difficulty walking, seizures, and vomiting reflect the
neuraxial involvement.63,64

The risk of leptomeningeal spread after surgery, SRS
and WBRT is contentious, with some claiming each dif-
fers in recurrence,65–67 whereas others find no differ-
ence.32,68–70 Overall, the pattern of leptomeningeal
disease after resection and SRS is associated with a more
favorable OS than what is observed from classic
leptomeningeal relapse,70 suggesting the benefits of
treatment outweigh the risks of local recurrence.

In patients with advanced NSCLC, the risk of devel-
oping LMs may be decreased by osimertinib exposure.71

Furthermore, osimertinib 160 mg daily has exhibited
CNS efficacy and manageable safety in patients with
LMs after they have progressed on an EGFR TKI (BLOOM
study; NCT02228369).72 Despite current guideline rec-
ommendations for patients with LMs, osimertinib 160 mg
daily is not available on the PBS, thus, limiting its use in
the Australian context. Further investigation into thera-
pies and prognostic variables is warranted, especially
considering the rising prevalence of LM in NSCLC.73
Surveillance Imaging After Treatment of
BM or for Those at Risk of BM

Whereas contrast-enhanced magnetic resonance im-
aging (MRI) is the imaging modality of choice for sur-
veillance of CNS metastases, access to services can be an
issue. It is recognized that patients treated with neuro-
surgery or SRS for BM are at higher risk of developing
subsequent BM elsewhere in the brain, highlighting the
importance of ongoing cranial imaging surveillance.21

Similar to follow-up schedules in clinical trials
comparing SRS with or without WBRT in patients with
newly diagnosed BM, the frequency of surveillance MRIs
in the authors’ clinical practice is approximately once
every 2 to 3 months for the first 2 years, and 4 to 6
months thereafter.74,75 However, the timing and interval
of post-treatment imaging need to be individualized.

Recommendations: Imaging for BM

1. Imaging should include intracranial imaging and
chest imaging.

2. Regular MRI imaging is recommended to monitor
disease status and treatment response. The timing
and interval of imaging needs to be individualized.

In summary, this article provides general guidance for
the management paradigm of NSCLC with BM in an
Australian setting. While the genomic makeup of the
tumor will help decide the treatment pathway, broader
socioeconomic factors also come into play. These deter-
mine the patient’s access to both treatments (cost, when
not listed on the PBS) and services (geography, where
the patient lives in relation to the specialist treatment
center) (Figure 1). Clinical trial evidence focuses on
traditional treatment options or a single therapeutic
area, for example, surgery versus no surgery, or WBRT
versus no WBRT, which does not take into consideration
a multifaceted approach to the care of this patient
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population. This article highlights the complexity of
developing treatment guidelines in a rapidly changing
therapeutic landscape and one in which individualized
therapy is key.
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