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ABSTRACT

Introduction: Dabrafenib plus trametinib was found to
have robust antitumor activity in patients with BRAF V600E-
mutant metastatic NSCLC (mNSCLC). We report updated
survival analysis of a phase 2 study (NCT01336634) with a
minimum of 5-year follow-up and updated genomic data.

Methods: Pretreated (cohort B) and treatment-naive (cohort
C) patients with BRAF V600E-mutant mNSCLC received
dabrafenib 150 mg twice daily and trametinib 2 mg once
daily. The primary end point was investigator-assessed
overall response rate per Response Evaluation Criteria in
Solid Tumors version 1.1. Secondary end points were dura-
tion of response, progression-free survival, overall survival,
and safety.

Results: At data cutoff, for cohorts B (57 patients) and C
(36 patients), the median follow-up was 16.6 (range: 0.5–
78.5) and 16.3 (range: 0.4–80) months, overall response
rate (95% confidence interval [CI]) was 68.4% (54.8–80.1)
and 63.9% (46.2–79.2), median progression-free survival
(95% CI) was 10.2 (6.9–16.7) and 10.8 (7.0–14.5) months,
and median overall survival (95% CI) was 18.2 (14.3–28.6)
and 17.3 (12.3–40.2) months, respectively. The 4- and 5-
year survival rates were 26% and 19% in pretreated pa-
tients and 34% and 22% in treatment-naive patients,
respectively. A total of 17 patients (18%) were still alive.
The most frequent adverse event was pyrexia (56%).
Exploratory genomic analysis indicated that the presence of
coexisting genomic alterations might influence clinical out-
comes in these patients; however, these results require
further investigation.

Conclusions: Dabrafenib plus trametinib therapy was
found to have substantial and durable clinical benefit, with a
manageable safety profile, in patients with BRAF V600E-
mutant mNSCLC, regardless of previous treatment.

� 2021 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: BRAF V600E; Dabrafenib; Genomic analysis;
Non–small cell lung cancer; Trametinib
Introduction
NSCLC accounts for more than 80% of all lung can-

cers.1 Activating mutations and/or gene rearrangements
in EGFR, BRAF, ROS1, MET, ALK, NTRK, and RET have
been identified as oncogenic drivers of molecular path-
ogenesis in lung cancer, which has led to the develop-
ment of targeted treatment strategies for patients with
NSCLC.2-5 BRAF mutations have been reported in 1% to
5% of NSCLC cases, with the BRAF V600E mutation
present in 50% of these cases.6 The BRAF V600E
mutation is considered an alternative oncogenic driver
in NSCLC in contrast to tumors harboring other genetic
alterations.7,8 This mutation drives cellular growth and
proliferation through constitutive activation of the MAPK
pathway.9 Nevertheless, emerging data suggest that the
activation of additional signaling oncogenic pathways
may occur in BRAF V600E-mutant NSCLC,10,11 poten-
tially affecting long-term prognosis.

Several studies have revealed poor outcomes with
platinum-based chemotherapy in patients with BRAF
V600E-mutant NSCLC compared with those without
BRAF mutations.12,13 Recent clinical trials have reported
higher response rates and a substantial increase in the
median progression-free survival (PFS) and overall sur-
vival (OS) in patients treated with BRAF inhibitors as
monotherapy or in combination with MEK inhibitors.7,8,14

Treatment with dabrafenib, a BRAF kinase inhibitor se-
lective for the BRAF V600 mutation, resulted in a median
OS of 12.7 months (95% confidence interval [CI]: 7.3–
16.9) with a manageable safety profile.14 The addition of
trametinib, a potent MEK inhibitor, to dabrafenib in the
treatment of metastatic NSCLC (mNSCLC) revealed
marked clinical benefits in terms of overall response rate
(ORR), PFS, and OS.7,8

Extended follow-up of patients with BRAFV600-mutated
metastatic melanoma treated with dabrafenib plus trameti-
nib revealed a survival rate of 44% at 3 years and 34% at 5
years.15–17 A three-arm, nonrandomized phase 2 study in
patients with BRAF V600E-mutant mNSCLC started in 2011,
and primary results of this trial (NCT01336634) were first
reported in April 2016. The ORR in patients who received
dabrafenib monotherapy (cohort A) was 33% (95% CI:
23%–45%), PFS was 5.5, months and duration of response
(DOR) was 9.6 months as per investigator assessment.14 In
pretreated and treatment-naive patients who received dab-
rafenib plus trametinib combination therapy (cohorts B and
C), the ORR was 63.2% (95% CI: 49.3%–75.6%) and 64%
(95% CI: 46–79), and the median PFS was 9.7 and 10.9
months, respectively. The median OS was not reported in
pretreated patients and was immature in treatment-naive
patients.7 The safety profile was manageable and consis-
tent with the pivotal studies in unresectable or metastatic
melanoma and other approved indications.7,8,14 Here, we
report updated ORR, PFS, DOR, OS, and safety with a mini-
mum follow-up of 5 years in pretreated and treatment-naive
patients with BRAF V600E-mutant mNSCLC receiving dab-
rafenib plus trametinib. In addition, we report the results on
the genomic characterization of the tumors.18
Materials and Methods
Study Design and Participants

In this phase 2, multicohort, multicenter, non-
randomized, open-label study, patients (aged �18 y)
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with locally determined BRAF V600E mutation in
mNSCLC were sequentially enrolled. Patients needed
to have a histologically or cytologically confirmed
diagnosis of stage IV mNSCLC with measurable disease
per Response Evaluation Criteria in Solid Tumors
version 1.1 (RECIST v.1.1), an Eastern Cooperative
Oncology Group performance status of less than or
equal to 2, and an estimated life expectancy of more
than or equal to 3 months. Patients with documented
tumor progression after more than or equal to one
platinum-based chemotherapy regimen (based on
medical history) and less than or equal to three pre-
vious systemic treatments were included in one cohort
(cohort B), and patients without previous systemic
treatment were included in another cohort (cohort C).
Detailed inclusion and exclusion criteria have been
published previously.7,8,14
Treatment Regimen
Patients were treated with dabrafenib 150 mg twice

daily orally plus trametinib 2 mg once daily orally until
disease progression, unacceptable adverse events
(AEs), withdrawal of consent, or death. Treatment
beyond progression was allowed in patients who had a
confirmed response per RECIST v.1.1 or stable disease
for more than or equal to 12 weeks during study
treatment and were considered by the investigator to
be clinically benefiting from therapy. In case of intol-
erable AEs of grade greater than or equal to 2, dose
modifications were allowed as described previously.7,8,14

Details of radiologic and clinical assessments have been
published previously.7,8,14
Genomic Data and Analysis
Archived tumor samples, mainly collected at diag-

nosis, were retrospectively tested for central confir-
mation of the BRAF V600E mutation status and for
the presence of additional somatic mutations and/or
genomic alterations. An investigational use only version
of the Oncomine Dx Target Test (Thermo Fisher Sci-
entific, MA) was conducted at Navigate BioPharma
(Carlsbad, CA). All genomic alterations including the
BRAF V600E mutation were evaluated in nucleic acid
isolated from formalin-fixed, paraffin-embedded speci-
mens. The Oncomine Dx Target Test is a targeted high-
throughput, parallel-sequencing technology testing
sequence variations or gene fusions in 46 cancer-
related genes (Supplementary Table 1).19 Detailed
description regarding the genes and target sequences
included on the panel is provided in Supplementary
Table 2 along with tumor content and quantitative
assessment of DNA variants for patients with BRAF-
mutant NSCLC.
Outcomes
The primary end point was investigator-assessed

ORR, defined as the percentage of patients who ach-
ieved a confirmed complete response or partial response
per RECIST v.1.1. The secondary end points were
investigator-assessed PFS and DOR, OS, safety, tolera-
bility, and pharmacokinetics for dabrafenib and trame-
tinib; genomic analysis of the molecular mechanisms of
sensitivity and resistance to dabrafenib and trametinib
were assessed as exploratory end points. The updated
cutoff date was February 24, 2021, when follow-up was
at least 5 years from the date of study entry.

Statistical Analysis
The determinations for sample size have been pre-

viously published.7,8,14 Activity and safety evaluations
were based on the intention-to-treat principle. The pri-
mary end point, ORR, included complete and partial
response per RECIST; the Clopper-Pearson method was
used for calculating 95% CIs for ORR. Time-to-event end
points including DOR, PFS, and OS were summarized
using the Kaplan-Meier method. The Brookmeyer-
Crowley method was used for calculating medians;
95% CIs are also reported. The log-rank test was used to
test the difference in OS between genomic groups and
assessing potential associations between the baseline
genomic landscape and patient efficacy end points. Pre-
sented p values are nominal. Statistical Analysis System
version 9.4 was used.

Role of the Funding Source
This study was sponsored by Novartis Pharma AG,

Basel, Switzerland. The study was designed by the au-
thors and the funder. Data were collected by the funder
and analyzed in collaboration with the authors. Editorial
and writing services for this analysis were funded by
Novartis Pharma AG.
Results
Patient Disposition

Between December 16, 2013, and January 14, 2015, a
total of 59 patients were enrolled in cohort B (pre-
treated). Nevertheless, two patients enrolled in this
pretreated cohort had received no previous systemic
anticancer treatment for metastatic disease and were
thus excluded from the analysis of the pretreated cohort
as previously reported.7,8 For the purpose of the present
analysis, these two patients were included in cohort C
comprising treatment-naive patients. Overall, 34 patients
were enrolled in the treatment-naive cohort (cohort C).
Hence, a total of 57 patients were enrolled in cohort B
and 36 patients in cohort C.



Table 1. Patient Demographics and Baseline Characteristics

Characteristic
Pretreated (Cohort B),
n ¼ 57

Treatment Naive (Cohort C),
n ¼ 36

Total,
N ¼ 93

Age (y)
Median (min, max) 64.0 (41, 88) 67.0 (44, 91) 65.0 (41, 91)

Age group (y), n (%)
�18 to <65 29 (51) 14 (39) 43 (46)
�65 28 (49) 22 (61) 50 (54)
�65 to <75 17 (30) 14 (39) 31 (33)
�75 to <85 9 (16) 4 (11) 13 (14)
�85 2 (4) 4 (11) 6 (6)

Sex, n (%)
Female 28 (49) 22 (61) 50 (54)
Male 29 (51) 14 (39) 43 (46)

Race, n (%)
White 49 (86) 30 (83) 79 (85)
Asian 4 (7) 3 (8) 7 (8)
Black or African American 2 (4) 1 (3) 3 (3)
Native Hawaiian or other Pacific Islander 1 (2) 1 (3) 2 (2)
Other 1 (2) 1 (3) 2 (2)

ECOG PS, n (%)
0 17 (30) 13 (36) 30 (32)
1 35 (61) 22 (61) 57 (61)
2 5 (9) 1 (3) 6 (6)

Histology, n (%)
Adenocarcinoma 53 (93) 32 (89) 85 (91)
Adenosquamous carcinoma (predominantly

adenocarcinoma)
1 (2) 1 (3) 2 (2)

Adenosquamous carcinoma (predominantly
squamous cell carcinoma)

— 1 (3) 1 (1)

Bronchioloalveolar 2 (4) — 2 (2)
Large cell carcinoma 1(3) 1 (3) 2 (2)
NSCLC without other precision — 1 (3) 1 (1)

Smoking history, n (%)
Never smoked 16 (28) 10 (28) 26 (28)
Current smoker 6 (11) 5 (14) 11 (12)
Former smoker 35 (61) 21 (58) 56 (60)

ECOG PS, Eastern Cooperative Oncology Group performance status; max, maximum; min, minimum.
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Baseline Characteristics
Baseline characteristics are reported in Table 1. At

data cutoff, the median age was 64.0 (range: 41–88)
years in pretreated patients and 67.0 (range: 44–91)
years in treatment-naive patients. Among the pretreated
patients, 51% were male and 49% female. Conversely,
there were more females (61%) than males (39%) in the
treatment-naive cohort. Often observed metastatic sites
were lymph nodes (56%) in the treatment-naive patients
and lymph nodes (47%) in the pretreated patients. At
data cutoff, three patients from the pretreated cohort and
one patient from the treatment-naive cohort remained on
study treatment. Anticancer therapies used after dabrafenib
plus trametinib in treatment-naive and pretreated patients
were chemotherapy (31% and 33%), immunotherapy
(25% and 26%), biological therapy (6% and 5%), small-
molecule–targeted therapy (31% and 12%), surgery (8%
and 5%), and radiotherapy (19% and 7%), respectively.
Efficacy
The minimum follow-up was 5 years. The median

duration of follow-up was 16.6 (range: 0.5–78.5) and
16.3 (range: 0.4–80) months in the pretreated and
treatment-naive patients, respectively. The investigator-
assessed ORR in the pretreated patients was 68.4%
(95% CI: 54.8–80.1), including three patients (5%) who
had a complete response and 36 patients (63%) who had
a partial response (Table 2). The investigator-assessed
ORR in treatment-naive patients was 63.9% (95% CI:
46.2–79.2), including two patients (6%) who had a
complete response and 21 patients (58%) who had a
partial response. Seven patients (12%) had stable dis-
ease and 46 (80.7%; 95% CI: 68.1–90.0) patients had
disease control (complete response þ partial response þ
stable disease) among the pretreated patients. Four pa-
tients (11%) had stable disease with disease control
observed in 27 (75%; 95% CI: 58–88) patients among



Table 2. Summary of Investigator-Assessed Best Response
(RECIST Version 1.1 Criteria)

Pretreated
(Cohort B), n ¼ 57

Treatment Naive
(Cohort C), n ¼ 36

Best response,
n (%)

CR 3 (5) 2 (6)
PR 36 (63) 21 (58)
Stable disease 7 (12) 4 (11)
PD 7 (12) 5 (14)
NE 4 (7) 4 (11)

Response rate
CR þ PR, n (%) 39 (68.4) 23 (63.9)
95% CI, % (54.8–80.1) (46.2–79.2)

Disease control
rate

CR þ PR þ stable
disease, n (%)

46 (80.7) 27 (75.0)

95% CI, % (68.1–90.0) (57.8–87.9)

CI, confidence interval; CR, complete response; NE, not evaluable; PD,
progressive disease; PR, partial response; RECIST, Response Evaluation
Criteria in Solid Tumors.
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the treatment-naive patients. In the pretreated patients,
based on the assessments of the investigator, 41 patients
(71.9%) had reduction in the sum of the longest diameter of
target lesions with best percentage change from baseline of
greater than or equal to 30% (Fig. 1A and B); target lesions
disappeared completely in three patients with a complete
response and in four patients with a partial response.
Similarly, in the treatment-naive cohort, 27 patients (75%)
had a reduction in the sum of the longest diameter of target
lesions with best percentage change from baseline of
greater than or equal to 30%, revealing antitumor activity.
Target lesions disappeared completely in two patients
with a complete response and in four patients with a
partial response. Overall, 57 patients had one to three
lines of previous therapy. Investigator-assessed median
DOR was 9.8 (95% CI: 6.9–18.3) months and 10.2 (95%
CI: 8.3–15.2) months in the pretreated and treatment-
naive patients, respectively (Fig. 2A and B).
Survival Benefits of Dabrafenib Plus Trametinib
Updated investigator-assessed median PFS for pre-

treated and treatment-naive patients has not changed
substantially since the previous report. Median PFS was
10.2 (95% CI: 6.9–16.7) months for the pretreated and
10.8 (95% CI: 7.0–14.5) months for the treatment-naive
patients (Fig. 3A and B). The survival curves reveal that
34% of the treatment-naive patients were still alive at 4
years and 22% at 5 years, and 26% of the pretreated
patients were still alive at 4 years and 19% at 5 years. The
estimated median OS was 18.2 (95% CI: 14.3–28.6) and
17.3 (95% CI: 12.3–40.2) months for the pretreated and
treatment-naive patients, respectively (Fig. 3C and D). Of
93 patients, 17 (18%) were still alive at the time of this
analysis (Supplementary Table 3a and b).

Duration of Treatment and Dosing
The median duration on treatment with dabrafenib

and trametinib was 10.55 (range: 0.3–80) months. Dose
reductions were more frequent for dabrafenib (45 pa-
tients [48%]) versus trametinib (30 patients [32%]).
Most patients needed only one dose reduction, dabra-
fenib (25 of 45) and trametinib (19 of 30), respectively.
The most common reason for dose reduction was AEs,
accounting for 68% and 87% of dabrafenib and trame-
tinib dose reductions, respectively. Dose interruptions
for dabrafenib occurred in 72 patients (77%), of which
43 patients (46%) had three or more dose interruptions.
Similarly, dose interruptions for trametinib occurred in
66 patients (71%), of which 28 patients (30%) had three
or more dose interruptions.

Adverse Events
The most frequent AEs (any grade) by preferred term

regardless of relation to study treatment in greater than
or equal to 30% of patients were pyrexia (56%), nausea
(51%), vomiting (41%), dry skin (39%), peripheral
edema (38%), diarrhea (37%), decreased appetite
(33%), and cough (31%). The most frequent AEs of
grade greater than or equal to 3 by preferred term
occurring in greater than or equal to 5% of patients were
hypertension, hyponatremia, neutropenia, pyrexia, dys-
pnea, anemia, and increased alanine aminotransferase
(Supplementary Table 4).

Genomic Analyses
Overall, 86 samples were available for testing from

93 enrolled patients (57 samples from cohort B patients
and 29 samples from cohort C patients), of which 50 (26
in cohort B and 24 in cohort C) samples produced a valid
result for this genomic analysis. Samples that did not
produce a valid result were due to insufficient quality or
quantity of DNA for next-generation sequencing testing
or insufficient reads during next-generation sequencing
analysis leading to a no call result. Central genomic
testing confirmed the presence of the BRAF V600E mu-
tation in 45 of 50 evaluated patients (90%). Of five pa-
tients with tumors with an unconfirmed BRAF mutation
by central testing, three had insufficient reads to call a
BRAF mutation, one had an invalid result, and one was
negative for BRAF mutation. Three of the five were
positive for c-MET T1010I, KRAS G12V, and ATIC-ALK
fusion, and two for JAK3 S493C. These patients had a
median PFS of 13.8 months and OS that was not esti-
mable owing to limited data points; two patients were
alive at the data cutoff date. In addition to the BRAF



Figure 1. Investigator-assessed percent change at maximum reduction from baseline sum of diameters by best response. (A)
Pretreated patients (cohort B) and (B) treatment-naive patients (cohort C). CR, complete response; NE, not evaluable; PD,
progressive disease; PR, partial response.
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V600E mutation, concomitant genomic alterations were
found in the tumors from 11 patients (22%) (Table 3).
Patients whose tumors had concomitant genetic muta-
tions (mutations found in addition to BRAF) in the PI3K
pathway (n ¼ 4) had a numerically shorter median OS of
5.4 months as compared with 22.7 months in 34 patients
with a single BRAF V600E mutation (p ¼ 0.0660). DNA
alterations in BRAF V600E-mutant NSCLC with available
data with patients ranked according to OS are found in
Supplementary Figure 1.
Discussion
In this 5-year follow-up of the single-arm phase 2

study, dabrafenib plus trametinib was found to have
substantial clinical benefit with durable responses and
survival benefit in patients with BRAF V600E-mutant
mNSCLC. Clinical responses were similar in treatment-
naive (ORR ¼ 63.9%; DOR ¼ 10.2 mo) and pretreated
(ORR ¼ 68.4%; 9.8 mo) patients, indicating dabrafenib
plus trametinib exhibits similar efficacy regardless of
whether the patient has received previous therapy. The
responses found here were higher than those previously
reported for dabrafenib monotherapy in patients with
BRAF V600E-mutant NSCLC, where it revealed an
investigator-assessed ORR of 33% (95% CI: 23–45).14

Previous findings in patients with other BRAF V600E-
mutant tumors have revealed that the addition of tra-
metinib to dabrafenib improved therapeutic responses
over dabrafenib monotherapy.20

This study also confirmed that the combination of
dabrafenib plus trametinib had durable survival



Figure 2. Plot of Kaplan-Meier duration of response curve with 95% confidence band based on investigator assessment.
(A) Pretreated patients (cohort B) and (B) treatment-naive patients (cohort C).
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benefits irrespective of whether the patients were
treatment naive or pretreated, with an estimated me-
dian OS of 18.2 months in pretreated patients and 17.3
months in treatment-naive patients. The survival rates
in the pretreated and treatment-naive cohorts in this
study were 26% and 34% at 4 years and 19% and
22% at 5 years, respectively. A total of 17% of
treatment-naive patients and 26% of pretreated pa-
tients received immunotherapy after dabrafenib plus
trametinib therapy. The investigator-assessed best
response rate was collected retrospectively among nine
treatment-naive patients (three stable disease, three
progressive disease [PD], two unknown, and one not
evaluable) and 15 pretreated patients (two partial
response, four stable disease, four PD, three unknown,
and three not evaluable, where one patient received two
medications and has PD and stable disease for each). It
is to be noted that the programmed death-ligand 1 (PD-
L1) status was not collected in the study (biomarker not
used at the time of the study in clinical practice).

After a longer follow-up, no new safety signals
were reported. The safety profile of this study for



Figure 3. Plot of Kaplan-Meier survival curve with 95% confidence band based on investigator assessment. (A) Progression-free
survival for pretreated patients (cohort B), (B) progression-free survival for treatment-naive patients (cohort C), (C) overall
survival curve in pretreated patients (cohort B), and (D) overall survival curve in treatment-naive patients (cohort C).
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dabrafenib plus trametinib was consistent with that
reported for patients in the previously treated cohort
in this trial and in different melanoma studies.14,15,21

As reported for melanoma,15,21 the most frequently
observed AE was pyrexia (56%), with dose reduction
in 11 patients (12%) and withdrawal in two patients
(2%). Antipyretics were given to control fever, with
oral corticosteroids recommended in instances in
which antipyretics were insufficient. For pyrexia with
a temperature greater than or equal to 38.5�C or a
complication (any temperature with dehydration,
hypotension, or renal insufficiency), dabrafenib was
paused and trametinib continued until resolution of
pyrexia, and then dabrafenib was restarted at a lower
dose. For less severe pyrexia (temperature less than
38.5�C with no associated symptoms), dabrafenib was
to be withheld until resolution of pyrexia and then
resumed at the same dose. Clinical evaluation for
infection and hypersensitivity, laboratory workup,
and hydration were as required. Most grade 3-4 AEs



Figure 3. (continued).

--- 2021 Dabrafenib D Trametinib in BRAF V600E-Mutant mNSCLC 9
were managed through dose modification, thereby
mitigating the risk of unacceptable toxicity.

The recent approvals for PD-L1/programmed cell
death protein-1 inhibitors in the first-line and second-
line settings in patients with mNSCLC with PD-L1
expression on tumors and immune cells have shifted
the paradigm for treatment in these patients.22-26

Despite important clinical improvements, many pa-
tients do not respond to immunotherapy. Systemic
treatment for patients with stage IV NSCLC with a good
performance status further classified according to the
oncogenic driver mutations were recommended targeted
therapy.27 Moreover, the presence of somatic mutations
and/or genomic alterations in NSCLC has been linked to
the modification of the tumor microenvironment, making
such tumors sensitive or resistant to immunotherapy.
Therefore, a comprehensive genotypic characterization
of BRAF V600E-mutant NSCLC may offer the opportunity
to identify better sequential treatments, including addi-
tional targeted therapy or immunotherapies.28 The Na-
tional Comprehensive Cancer Network (NCCN) NSCLC
panel, the American Society of Clinical Oncology, and the



Table 3. Genomic Alterations Detected by NGS in Archival Biopsies From Patients With Metastatic NSCLC Treated With
Dabrafenib and Trametinib and Association With Clinical Outcomes

Cohort Genetic Alterations Cohort Best Response PFS, mo OS, mo

Dabrafenib plus
trametinib (cohort B;
ORR, 68.4%; mPFS, 10.2
mo; mOS, 18.2 mo)

BRAF V600EþIDH1R132C B CR 6.9 40.7

BRAF V600EþKRASG13C B PR 58.1 58.1
BRAF V600EþIDH1R132La,b B PR 32.4 32.4
BRAF V600EþPIK3CAE542Kc B PR 16.7 55.2
BRAF V600EþcMETex14 skipping B PR 10.2 18.2
BRAF V600EþPIK3CAE545Kc B NE 1.4 3.8
BRAF V600EþPIK3CAE545Kc B PD 1.4 3.1
cMETT1010Id B PR 27.6 59.4
JAK3S493Cd B PR 5.6 10.3
KRASG12Vd B PD 2.9 4.4

Dabrafenib plus
trametinib (cohort C;
ORR, 63.9%; mPFS, 10.8
mo; mOS, 17.3 mo)

BRAF V600EþmTORT1977Kc C PR 7.0 7.0

BRAF V600EþIDH1R132C C PR 10.4 17.3
BRAF V600EþIDH1R132L C PR 5.5 8.2
BRAF V600EþBRAFG466V C Stable disease 19.4 40.2
ALK fusiond,e C Stable disease 13.8 40.9f

JAK3S493Cd C PR 19.3 51.2f

aPatient reported no former or current smoking at baseline.
bA CTNNB1S33C mutation was also detected in this patient.
cPatients with mutations in the PIK3 pathway—the median OS for these patients was 5.4 months (range: 3.1–55.2). Patients not shown in this table were positive
for BRAF V600E with no other genetic alterations detected.
dBRAF V600E was not confirmed with the central laboratory testing.
eATIC-ALK RNA fusion.
fCensored, follow-up ongoing.
CR, complete response; mOS, median overall survival; mPFS, median progression-free survival; NE, not evaluable; NGS, next-generation sequencing; ORR,
overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response.
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European Society for Medical Oncology (ESMO) added
the recommendation of testing for BRAF mutations
before starting immunotherapy and/or chemotherapy
regimens.1,29,30 In this regard, the role of immune
checkpoint inhibitors (ICIs) in BRAF-mutant NSCLC
remains to be determined.31 BRAF-mutant lung cancers
are depicted by higher levels of tumor PD-L1 expres-
sion, but low/intermediate levels of tumor mutational
burden.31-34 Activation of the MAPK pathway is the
main oncogenic driver in BRAF V600E-mutant tumors
rendering patients less sensitive to immuno-oncology
therapies. At the time of this trial entry, ICIs were
still not approved in the United States and Europe.
Activity of ICIs in patients with BRAF-mutant NSCLC
has been reported in retrospective studies with limited
number of patients and heterogeneous populations. Of
note, both clinical responses (response rate to single
anti–PD-L1 agent was reported to be in the range of
10%–30%) and PFS (median PFS of 3–5 mo) have
been reported to be higher in non-V600E mutations
compared with V600E mutations.27,32,35 ICIs induced
regression in some tumors with actionable driver al-
terations including BRAF, but these patient groups
need to be better identified. Moreover, the NCCN and
ESMO guidelines recommend first the use of targeted
therapies and not ICIs with or without chemotherapy
in patients with mNSCLC harboring an oncogenic
driver.1,30 Hence, the overall results of this study are
clinically relevant revealing durable efficacy of dabra-
fenib plus trametinib in this subset of NSCLC, also
reinforcing the importance of other targeted therapies
for first-line treatment of patients with NSCLC
harboring oncogenic driver mutations.34-43 Indeed, the
overall clinical benefit found in this study is in the
range of first and second generation of EGFR in-
hibitors or first-generation ALK inhibitors.36-40

The clinical use of genomic analyses has been out-
lined in multiple studies41,42 and consequently in the
NCCN and ESMO guidelines.1,30 In this study, genomic
analyses revealed the presence of concomitant alter-
ations in addition to the BRAF V600E mutation in 22% of
the patients. Despite the relatively small number of tu-
mors analyzed and moderate number of genes evaluated,
patients with the BRAF V600E mutation and concomitant
mutations in the PI3K pathway had a trend toward a
decreased OS. Activation of the PI3K pathway has been
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associated with a decreased response in patients with
BRAF mutation who progress under targeted therapies,43

similar to that observed in EGFR-mutant NSCLC.44

The PI3K/AKT/mTOR pathway is intrinsically linked to
the MAPK pathway, and during BRAF/MEK inhibition, cell
signaling is sustained through this alternative pathway.45

These results should be interpreted cautiously given
the sample size and potentially the previous lines of
treatment received by some patients. Moreover, in as-
sociation with BRAF V600E mutation, we found different
additional genomic alterations that potentially sustain
MAPK activation or trigger additional signaling. Further
studies are required to corroborate this finding. Simul-
taneous activation of more than one oncogenic pathway
at or during screening may potentially affect the clinical
outcome of these patients. Recent studies revealed that
coexisting genomic alterations detected in patients consti-
tute major determinants of both tumor cell intrinsic and
noncell autonomous response to therapy, and they have
often been associated with shorter survival among patients
with NSCLC with EGFR, ALK, or ROS1 alterations.44,46

The combination of dabrafenib with trametinib was
found to have substantial clinical benefit with durable
responses and a manageable toxicity profile in patients
with BRAF V600E-mutant mNSCLC regardless of previ-
ous treatment. Routine testing for BRAF V600E muta-
tions should be considered in all patients with mNSCLC.
Co-occurring genomic alterations might influence clinical
outcomes in these patients. Further studies are required
to validate the current results.
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