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Recommended first-line management of asymptomatic brain 
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cell lung cancer varies significantly according to specialty: an 
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Background: The role for radiotherapy or surgery in the upfront management of brain metastases 
(BrM) in epidermal growth factor receptor mutant (EGFRm) or anaplastic lymphoma kinase translocation 
positive (ALK+) non-small cell lung cancer (NSCLC) is uncertain because of a lack of prospective evidence 
supporting tyrosine kinase inhibitor (TKI) monotherapy. Further understanding of practice heterogeneity is 
necessary to guide collaborative efforts in establishing guideline recommendations. 
Methods: We conducted an international survey among medical (MO), clinical (CO), and radiation 
oncologists (RO), as well as neurosurgeons (NS), of treatment recommendations for asymptomatic BrM 
(in non-eloquent regions) EGFRm or ALK+ NSCLC patients according to specific clinical scenarios. We 
grouped and compared treatment recommendations according to specialty. Responses were summarized 
using counts and percentages and analyzed using the Fisher exact test. 
Results: A total of 449 surveys were included in the final analysis: 48 CO, 85 MO, 60 NS, and 256 RO. 
MO and CO were significantly more likely than RO and NS to recommend first-line TKI monotherapy, 
regardless of the number and/or size of asymptomatic BrM (in non-eloquent regions). Radiotherapy in 
addition to TKI as first-line management was preferred by all specialties for patients with ≥4 BrM. NS 
recommended surgical resection more often than other specialties for BrM measuring >2 cm.
Conclusions: Recommendations for the management of BrM from EGFRm or ALK+ NSCLC vary 
significantly according to oncology sub-specialties. Development of multidisciplinary guidelines and further 
research on establishing optimal treatment strategies is warranted.
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Introduction

More than 25% of non-small cell lung cancer (NSCLC) 
patients develop brain metastases (BrM) during the 
course of their disease, a feature that is associated with 
poorer outcomes (1). BrM are especially prevalent among 
patients with NSCLC with epidermal growth factor 
receptor mutations (EGFRm) or anaplastic lymphoma 
kinase rearrangements (ALK+), affecting 20% to 35% of 
patients at presentation (2,3). EGFRm NSCLC comprises 
approximately 15% of new NSCLC cases in predominantly 
western populations (4). ALK+ NSCLC comprises 5% of 
all NSCLC cases and also carries a high risk of BrM (5). 
Both ALK+ and EGFRm NSCLC patients often present 
at an advanced stage in young, never-smokers. Among all 

NSCLC patients, including those with BrM, EGFRm and 
ALK+ patients survive significantly longer than patients 
without oncogenic driver mutations (6).

EGFR tyrosine kinase inhibitors (TKIs) (e.g., erlotinib, 
gefitinib, afatinib, and osimertinib) are effective first-line 
therapies for EGFRm NSCLC with response rates ranging 
from 70% to 80% and median progression-free survival 
(PFS) rates of approximately 19 months, resulting in 
significant and clinically relevant improvements in symptom 
control and quality of life, compared to chemotherapy (7).  
For the first generation TKI erlotinib, data from one 
retrospective study indicated lower rates of central nervous 
system (CNS) progression in patients who received first-line 
TKI compared to patients who received chemotherapy, with 
a 12-month risk of CNS progression of 6% in the erlotinib 
group compared with 19% in the chemotherapy group (8). 
Similarly, in a combined analysis of LUX-LUNG 3 and 
LUX-LUNG 6, afatinib significantly improved objective 
response rates among patients with either asymptomatic or 
controlled (including previous whole brain radiotherapy) 
BrM (9). For the third generation TKI osimertinib, pooled 
analyses of AURA extension (NCT01802632) and AURA2 
(NCT02094261) showed that BrM patients with the T790m 
mutation who received second-line osimertinib had a CNS 
overall response rate (ORR) and disease control rate (DCR) 
of 54% and 92%, respectively (10). The randomized phase 
3 trial (AURA3) demonstrated a 70% CNS ORR in patients 
treated with osimertinib compared to 31% in patients with 
asymptomatic, stable BrM treated with chemotherapy. 
Median duration of response was 8.9 months for 
osimertinib and 5.7 months for chemotherapy and median 
CNS PFS was 11.7 and 5.6 months, respectively (11).  
Finally, the randomized, double blinded, phase 3 FLAURA 
trial, where patients with CNS involvement were required 
to be “neurologically stable”, demonstrated decreased 
CNS progression among patients treated with osimertinib 
compared to first generation TKIs (6% vs. 15%) (12). A 
meta-analysis of osimertinib by Erickson et al. that included 
15 studies with 324 patients reported a CNS ORR of 64% 
and CNS DCR of 90% (13). No studies that evaluated 
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osimertinib reported detailed data on prior CNS focused 
treatments with radiation and/or surgery.

TKIs used to treat ALK+ NSCLC have similar CNS 
activity. A pooled analysis of a single-arm phase 2 trial 
(PROFILE 1005) and second-line randomized trial 
(PROFILE 1007), both of which tested the efficacy of 
crizotinib, demonstrated a 12-week intracranial disease 
control rate (iDCR) of 56% among 109 patients with 
untreated asymptomatic BrM. In the subset of patients 
not treated with RT, iDCR was 18% (14). Alectinib, a 
second generation ALK-targeting TKI, was superior to 
crizotinib in the phase 3 ALEX study, including among 
patients who had measurable CNS disease (prior radiation 
therapy to BrM was permitted) at baseline (CNS ORR 
of 79% vs. 40%) (15). In the ALEX study (Alectinib 
study arm), 4% of patients had prior brain surgery, 19% 
of patients had radiosurgery, and 63% had whole brain 
radiotherapy. However, in the subgroup analysis, prior 
brain radiation treatments [hazard ratio (HR) 0.33, 95% 
CI: 0.14–0.74] vs. no prior treatment (HR 0.52, 95% CI: 
0.36–0.73) had no significant difference, with both favoring 
alectinib, supporting the ability of alectinib to penetrate 
the blood brain barrier and prevent disease progression. In 
a randomized phase 3 trial, the intracranial response rate 
of brigatinib compared to crizotinib among patients with 
measurable CNS disease was 78% vs. 29% (16). In multiple 
phase 2 trials of lorlatinib, the objective intracranial 
response rates among patients with measurable CNS disease 
at baseline ranged from 53–66% (17). Finally, the CROWN 
Study, which enrolled patients with asymptomatic treated or 
untreated BrM, reported improved iORR (82% vs. 23%) for 
the third generation TKI lorlatinib compared to crizotinib, 
including an impressive 71% iCR for lorlatinib (18). The 
current standard of care for fit patients with 1–4 BrM, 
none of which require surgical resection, is stereotactic 
radiosurgery (SRS), whereas whole brain radiation remains 
the standard for patients with extensive BrM (19). Surgical 
resection is typically reserved for large or symptomatic 
BrMs or for obtaining diagnostic tissue. However, there is 
limited guidelines on the standard of care management for 
BrM from EGFRm or ALK+ NSCLC, i.e., whether or not 
treatment should include TKI alone (monotherapy) versus 
radiotherapy or surgery (20,21). To ascertain treatment 
recommendations within specific clinical practices, 
we conducted an international survey among medical 
oncologists (MO), clinical oncologists (CO), radiation 

oncologists (RO), and neurosurgeons (NS) that are involved 
in the management of BrM in patients with EGFRm or 
ALK+ NSCLC. We present this article in accordance with 
the SURGE reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-697/rc).

Methods

Participants and study design

This was an international study conducted from January 
2019 to February 2020. Participating clinicians were 
grouped into four cohorts: MO, who prescribe systemic 
anti-cancer therapies; CO, who prescribe both systemic 
anti-cancer therapies and also radiation treatments 
(depending on country and jurisdiction of practice); RO, 
clinicians who prescribe only radiation treatments; and 
NS who identified themselves as being involved in the 
surgical and multidisciplinary management of patients with 
EGFRm or ALK+ NSCLC BrM (in non-eloquent regions). 
The survey was distributed in-person during the February 
2019 Canadian Lung Cancer Conference; 300 surveys 
were distributed resulting in 29 responses. Otherwise the 
survey was distributed electronically from March 2019 
through September 2019. The electronic survey opened in 
March 2019 and was closed in January 2020. The following 
professional societies distributed the survey through either 
email directories or their spring 2019 newsletters: Society 
for Neuro-Oncology (North America), Medical Oncology 
Group of Australia, Canadian Association of Radiation 
Oncology, Taiwan Lung Cancer Society, Taiwan Oncology 
Society, Indian Society of Neuro-oncology, National 
Cancer Center of Japan, Royal Australian and New Zealand 
College of Radiologists, Society for Neuro-Oncology of 
Latin America, Brazilian Society of medical oncology, 
and the Brazilian Society of radiation oncology. Reminder 
emails were sent out at the discretion of those societies. In 
addition, the authors emailed approximately 3,500 members  
of the American Society of Radiation Oncology and the 
European Society of Medical Oncology who had expertise 
in the treatment of BrM or lung cancer according to their 
online email directories. The study was conducted in 
accordance with the Declaration of Helsinki (as revised 
in 2013). This study and its protocol were approved by 
University Health Network Ethics Review Board (No. 18-
6258). Informed consent was not required since completing 
the survey implied consent for the results to be used.

https://jtd.amegroups.com/article/view/10.21037/jtd-22-697/rc
https://jtd.amegroups.com/article/view/10.21037/jtd-22-697/rc
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Survey development and distribution

Two surveys (A and B) were developed through an iterative 
process based on feedback from the manuscript’s authors. 
International members also provided face validity for 
their specific countries or regions. Our goal was to elicit 
treatment recommendations based on well-defined clinical 
scenarios based on the unique expertise of participating 
clinicians. Of note, the survey also contained a separate set 
of scenarios that focused on melanoma BrM; the results 
of that effort will be reported in a separate manuscript. 
Survey A was designed for MO and CO (because they are 
involved in systemic treatment decisions and management) 
and survey B was designed for RO and NS. The surveys 
consisted of four parts: demographics (part I); approach 
to BrM (part II); scenarios of primary lung cancers with 
targetable oncogenic driver mutations (EGFRm and ALK+) 
(part III); and a comments section (part IV). The difference 
between survey A and B was limited to part II, which for 
MO and CO addressed questions about the proportion of 
EGFRm and ALK+ patients in their practice and access 
to specific TKIs. Both surveys comprised 12 unique 
clinical scenarios followed by multiple choice questions. 
The first set of 6 scenarios were based on a patient with 
NSCLC EGFRm BrM and the second set of 6 scenarios 
were based on a patient with NSCLC ALK+ BrM. In all 
scenarios, the patient was asymptomatic from their BrM, 
and no BrMs were located within the brainstem, nor did 
the patient have symptomatic edema, leptomeningeal 
disease or impending herniation. In scenarios where 1 BrM 
was >2 cm in maximum diameter, it was located in a non-
eloquent brain region. All BrMs described were potentially 
operable. Participants were then asked whether first-line 
treatment should include an appropriate (but unspecified) 
TKI alone, TKI in combination with radiotherapy (WBRT 
or SRS), or surgical resection followed by TKI and 
radiotherapy. Response rates and participation rates were 
not prospectively collected as part of this study.

Data analysis and statistical analysis

Treatment options for EGFRm and ALK+ lung cancer were 
summarized using counts and percentages. Responses were 
compared among the four cohorts of clinician respondents. 
Descriptive statistics were used to summarize the cohorts. 
Responses were analyzed and compared among the cohorts 
within each scenario using the Fisher exact test, using 

R software version 4.0.2 (R Foundation for Statistical 
Computing, Vienna, Austria—www.r-project.org). P values 
less than 0.05 were considered statistically significant.

Results

A total of 571 surveys (A and B combined) were completed: 
198 by MO or CO and 373 completed by either a RO or 
NS. After review, a total of 6 surveys were excluded due to 
the specific type of specialist being missing; 5 were excluded 
due to listing their specialty as neuro-oncology because 
the size of that cohort (total number of individuals who 
completed the survey) was considered too small to provide 
an accurate comparison to other specialties. Of the 12 lung 
scenarios (6 EGFR and 6 ALK), 111 physicians answered 
none of the questions and were excluded. Therefore, a total 
of 449 surveys from over 20 countries were used in the 
analyses. Demographic information from all respondents 
in all four cohorts is summarized in Table 1. This analysis 
revealed heterogeneity in the demographic and practice 
settings among the cohorts, including location of practice, 
academic affiliation. Minor differences were also seen 
among CO and MO with respect to experience using EGFR 
and ALK TKIs (Table 2).

Clinical scenarios with BrM <2 cm

In EGFRm clinical scenarios where all BrM measured 
<2 cm and the patient had 1–3 BrM, 53% (MO), 34.8% 
(CO), 25.9% (RO), 18,3%(NS) recommended upfront 
systemic therapy with TKI alone, respectively (Figure 1A).  
When the number of BrM increased to ≥4 (Figure 1B,1C), 
the proportion recommending upfront surgery decreased, 
while those recommending radiation increased. There 
was significant practice variability among the cohorts for 
all four clinical scenarios, shown in Figure 1. In identical 
clinical scenarios in which BrM measured <2 cm for a 
patient with ALK fusion positive (instead of EGFRm) 
NSCLC, 68.9% (MO), 37.2% (CO), 27.4% (RO), 21.3% 
(NS) recommended upfront TKI alone (Figure 1D).  
S imi lar  to  the  trend observed with  the  EGFRm 
scenarios, more respondents recommended radiation 
and fewer recommended upfront surgery as the number 
of lesions increased (Figure 1E,1F). Again, management 
recommendations differed significantly between the four 
specialty cohorts.
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Table 1 Demographic data from all four cohorts of all respondents for medical, clinical, radiation, and neurosurgery oncologists

Covariate
Clinical oncology  

(n=48), n [%]
Medical oncology  

(n=85), n [%]
Neurosurgery  
(n=60), n [%]

Radiation oncology  
(n=256), n [%]

P value

How many years have you practiced as a medical clinical oncologist following completion of your training? <0.001*

<5 years 21 [44] 29 [34] 7 [12] 73 [29]

5–15 years 22 [46] 29 [34] 22 [37] 75 [29]

>15 years 5 [10] 27 [32] 31 [52] 108 [42]

Are you currently an attending staff or a fellow? <0.001*

Attending staff 36 [86] 34 [76] 57 [97] 241 [96]

Fellow 6 [14] 11 [24] 2 [3] 9 [4]

Missing 6 40 1 6

Location of clinical practice <0.001*

Asia 37 [77] 11 [14] 28 [49] 61 [24]

Europe 1 [2] 3 [4] 4 [7] 13 [5]

North America 9 [19] 47 [59] 15 [26] 150 [59]

Other 1 [2] 19 [24] 10 [18] 30 [12]

Missing 0 5 3 2

Do you regularly consult ASCO or guidelines for management of brain metastases as a reference to guide decision making? <0.001*

Yes 15 [31] 36 [42] 23 [38] 46 [18]

N/A 33 [69] 49 [58] 37 [62] 210 [82]

Do you regularly consult ASTRO guidelines for management of brain metastases as a reference to guide decision making <0.001*

Yes 21 [44] 6 [7] 7 [12] 170 [66]

N/A 27 [56] 79 [93] 53 [88] 86 [34]

Are you affiliated with an academic center? <0.001*

Yes 24 [50] 71 [84] 53 [88] 176 [69]

No 24 [50] 14 [16] 7 [12] 80 [31]

Are you part of a multi-disciplinary oncology team? 0.32

Yes 39 [81] 78 [92] 52 [87] 219 [86]

No 9 [19] 7 [8] 8 [13] 37 [14]

Based on your best estimate how many patients with a new diagnosis of brain metastases from primary lung cancer 
synchronous or metachronous do you see in a month?

<0.001*

<3 cases 28 [62] 48 [59] 22 [38] 75 [29]

3–10 cases 17 [38] 32 [40] 28 [48] 149 [58]

>10 cases 0 [0] 1 [1] 8 [14] 32 [12]

Missing 3 4 2 0

*, P<0.05. N/A, data not available (i.e., no response in questionnaire); ASCO, American Society of Clinical Oncology, ASTRO, American 
Society for Radiation Oncology.
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Table 2 Demographic data from all two cohorts of respondents for medical and clinical oncologists

Covariate Clinical oncology cohort (n=48), n [%] Medical oncology cohort (n=85), n [%] P value

Based on your best estimate how many new patients with primary lung cancers do you see in a month? 0.42

<5 cases 18 [40] 28 [35]

5–15 cases 24 [53] 41 [51]

>15 cases 3 [7] 12 [15]

Missing 3 4

Based on your best estimate what proportion of the lung cancer patients in your practice have drug targetable EGFR 
mutations?

0.11

<10% 10 [22] 26 [32]

10–30% 22 [49] 44 [54]

>30% 13 [29] 11 [14]

Missing 3 4

Based on your best estimate what proportion of the lung cancer patients in your practice have drug targetable ALK 
mutations?

0.5

<5% 32 [71] 65 [80]

5–10% 11 [24] 14 [17]

>10% 2 [4] 2 [2]

Missing 3 4

Based on your best estimate what proportion of the lung cancer patients in your practice have drug targetable BRAF MET 
RET or ROS1 mutations?

0.45

<5% 40 [91] 77 [95]

5–10% 4 [9] 4 [5]

>10% 0 [0] 0 [0]

Missing 4 4

Access to tyrosine kinase inhibitors EGFR specific in your practice environment? N/A

Yes 36 [100] 28 [100]

Missing 12 57

Access to tyrosine kinase inhibitors ALK specific in your practice environment? 0.0019*

Yes 21 [58] 26 [93]

No 15 [42] 2 [7]

Missing 12 57

*, P<0.05. Missing, data not available (i.e., no response in questionnaire); EGFR, epidermal growth factor receptor; ALK, anaplastic 
lymphoma kinase; N/A, P value not calculated.

Clinical scenarios with BrM >2 cm

In EGFRm clinical scenarios where at least one BrM 
measured >2 cm but the total number of BrM remained 
1–3, a higher proportion of respondents from all specialties 

recommended upfront surgery: 31.3% (MO), 44.4% 
(CO), 42.2% (RO), and 63.8% (NS) (Figure 2A). NS 
respondents were significantly more likely to recommend 
surgical resection than RO for EGFRm patients (P=0.0072; 
Figure 2A). When the number of BrM was increased to 
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oncologist; CO, clinical oncologist; RO, radiation oncologist; NS, neurosurgery.

4–9 or >9, surgical intervention was still more commonly 
recommended by NS respondents than by other specialist 
cohorts, shown in Figure 2B and Figure 2C. Similar 
specialty-specific recommendation patterns were identified 
in the ALK+ clinical scenarios: 21.9% (MO), 37.2% (CO), 
36.4% (RO), and 55.3% (NS) recommended upfront 
surgery for patients with 1–3 BrM with at least one lesion 
>2 cm (Figure 2D). Among all specialties, recommendations 
trended away from surgery in favor of radiotherapy as the 
number of lesions increased (Figure 2E,2F).

Discussion

Radiotherapy, including whole-brain radiotherapy (WBRT), 
SRS, and fractionated stereotactic radiotherapy (fSRT), 
remains the most common treatment modality for BrM (7) 
from lung and other solid tumors. While targeted small 
molecule inhibitors like EGFR and ALK TKIs used to treat 
EGFRm and ALK+ NSCLC have significant CNS activity, 
the specific criteria for recommending initial systemic 
therapy for BrM remain ill-defined. In this study, we 
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identified that most MO and CO recommend upfront TKI 
alone as initial therapy for EGFRm and ALK+ NSCLC 
patients who present with 1–3 small, asymptomatic BrM. 
In our analysis of clinical scenarios where patients had 4 
or more BrM, the addition of RT was preferred across 
specialties, regardless of size of the BrM. The only scenario 
in which most respondents recommended surgery was 
among NS when there was a BrM ≥2 cm and no more than 
2 additional smaller BrM.

It is perhaps not surprising that our data demonstrate 
MO and CO are more likely to recommend initial TKI 
monotherapy for patients with EGFRm or ALK+ BrM 

compared to RO or NS. This may reflect the fact that MO 
and CO are more familiar with these drugs as prescribers 
and have more experience with TKI use and toxicity 
management, and greater awareness of CNS efficacy 
outcomes although this was not addressed in this survey. 
On the other hand, given that RO and NS have more 
experience with their treatment modalities, it is also not 
surprising that these specialists offer what they are more 
familiar with, i.e., radiation or surgical interventions. This 
is in line with previous reports that RO are likely to use 
their treatment modalities even in the presence of driver 
mutation positive BrM (22). In addition, given the financial 
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incentives associated with different treatment options, it 
is conceivable that each specialty would have an incentive 
and bias to recommend their specific treatments, previously 
reported in the multi-disciplinary care oncology of oncology 
patients (23). It is also important to note that the optimal 
follow-up and monitoring schedule for patients with BrM 
has not been established and that our study did not seek 
to obtain a consensus on this matter. Although a common 
approach includes monitoring via brain imaging every  
3 months or sooner if symptoms arise, formal prospective 
studies evaluating this approach depending on initial 
treatment approach chosen (TKI vs. TKI in combination 
with either RT and/or surgery) are required.

It is important to note that in both of our surveys, the 
TKI available in each scenario was not specified. This 
decision was based on the variable availability of certain 
TKIs during the course of our study among the different 
healthcare regions surveyed. We also did not specify the 
form of radiotherapy available in any scenario. Although 
SRS is considered the standard of care for well-performing 
patients with up to 4 BrM, some centers regularly treat 
patients with >4 BrM. Furthermore, the resources 
required to deliver SRS are not necessarily available to all 
oncologists in all regions or for all clinical scenarios. Thus, 
the expectation was that survey respondents would assume 
that the patient could receive SRS or WBRT based upon 
practices they used within the clinical environment in which 
they worked.

The additional benefit of RT added to TKI for EGFRm 
or ALK+ lung cancer BrM has not been tested in prospective 
trials. One retrospective multi-institutional analysis of 
351 EGFRm NSCLC patients with BrM compared the 
outcomes of patients treated with upfront SRS and TKI, 
WBRT and TKI, or TKI alone. This analysis suggested 
that OS among patients treated with SRS was superior 
compared to those receiving upfront WBRT (46 vs.  
30 months) or TKI alone (25 months) (24). In addition, a 
2019 meta-analysis reported that the combination of TKI 
and RT significantly improved OS and PFS compared 
to TKI alone (25). However, other retrospective studies 
(with the caveat that older generation EGFR TKIs such 
as erlotinib were overwhelmingly used) have shown PFS 
without OS benefit, highlighting the uncertainty about 
the best approach in these clinical situations (26,27). A 
recently published retrospective study of both EGFRm and 
ALK+ lung cancer patients showed no significant difference 
between patients treated with TKI alone vs. TKI in 
combination with radiation therapy, which is likely explained 

by the fact that this analysis evaluated new-generation agents 
with known CNS activity (28). Currently, the Trans-Tasman 
Oncology Group is conducting a randomized phase 2 trial 
of Osimertinib with or without SRS for EGFRm NSCLC 
with BrM (NCT03497767) and a similar study is being 
conducted within Canada (NCT03769103). In addition to 
these trials, the HALT trial (NCT03256981) is an ongoing 
randomized phase 2 trial evaluating the benefit of radiation 
in mutation positive NSCLC patients with initial response 
to TKI therapy. Such trials will provide valuable data to help 
optimize the management of advanced mutation positive 
NSCLC patients.

Our study does have limitations. Our survey was 
conducted in 2019 and early 2020, during which time the 
third generation TKI osimertinib was not widely available 
in some surveyed regions. Osimertinib has better CNS 
activity than prior generation EGFR TKIs (29). Similarly, 
newer generation ALK TKIs have superior CNS activity 
compared to earlier generation drugs (e.g., lorlatinib). It 
is possible that our survey results may have been impacted 
if we had specified the TKI available. A similar issue 
applies to RT techniques in that if we had specified SRS 
vs. WBRT as being available in each scenario that may 
have the affected survey responses of some participants. In 
addition, the clinical scenarios developed are in contrast to 
real world cases, which are often more nuanced (e.g., region 
of brain affected, magnitude and severity of symptoms, 
patient preference, details of type of mutations/variants, 
etc.). In addition, in practice, clinical decision making can 
be influenced by various factors including multi-disciplinary 
case conference discussions and patient preference. 
Furthermore, in patients with mild to moderate symptoms 
or involved eloquent brain, a preference for brain-directed 
treatments (i.e., not only TKI therapy) may be considered 
the optimal approach and was not evaluated in this study. 
Another limitation is that scenarios for different number 
and size of lesions were completed by the same respondent 
and therefore further analysis, including univariate and 
multivariate, were not done. As such, assessing the impact 
of various characteristics (e.g., years of practice, location of 
practice, academic vs. non-academic practice) on decision 
making for each clinical scenario, including the ability to 
capture nuances from case to case, was not done to avoid 
the impact of multiple testing of the same respondent. 
Finally, our analysis, interpretation, and generalizability is 
limited given the small number of respondents of the total 
population approached, in addition to the small number 
of participants from European centres. Of note, European 
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practice trends have been previously reported in another 
survey-based study of European lung cancer specialists; 
however, this was also prior to the introduction of next 
generation TKIs (30).

Conclusions

In this international survey, significant variation in 
treatment recommendations was seen across experts from 
different specialties with regard to the upfront management 
of asymptomatic BrM (in non-eloquent regions) in 
newly diagnosed EGFRm or ALK+ NSCLC. Our results 
demonstrate that, in the absence of prospective data, 
upfront management recommendations vary significantly 
according to specialty. Overall, RT in addition to TKI was 
the most recommended option, especially with increasing 
number of BrMs. TKI monotherapy was preferred among 
MO in cases with limited numbers of small sized BrMs and 
surgery was commonly recommended for a patient with one 
larger sized BrM (>2 cm) among up to 3 smaller BrM. Our 
results highlight the importance of routinely presenting and 
discussing cases at multi-disciplinary tumor boards where 
available, and the need for both expert consensus guidelines 
and prospective randomized controlled trials to provide 
definitive evidence about the optimal management for these 
patient cohorts.
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