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ABSTRACT

Methods: In this ongoing open-label, single-arm, phase
2 study, patients with BRAF V600E-mutant mNSCLC
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(59 treatment-naive and 39 previously treated) received
encorafenib 450 mg once daily and binimetinib 45 mg twice
daily. Primary end point was objective response rate (ORR).
Secondary end points included duration of response (DOR),
progression-free survival (PFS), overall survival (0S), and
safety.

Results: At this data cutoff, median treatment duration with
encorafenib plus binimetinib was 16.3 months in treatment-
naive and 5.5 months in previously treated patients; mini-
mum follow-up was approximately 32 and 22 months,
respectively. In treatment-naive patients, the ORR was 75%,
median DOR was 40.0 months, median PFS was 30.2 months,
median OS was not estimable (95% confidence interval:
31.3-not estimable), and the 3-year OS probability was 53%.
In previously treated patients, the ORR was 46%, median
DOR was 16.7 months, median PFS was 9.3 months, median
0S was 22.7 months, and the 3-year OS probability was 29%.
Overall, the most frequent treatment-related adverse events
were nausea (52%), diarrhea (44%), fatigue (33%), and
vomiting (30%). Treatment-related adverse events led to
dose reductions and permanent treatment discontinuations
in 25 (26%) and 16 (16%) patients, respectively.

Conclusions: With longer follow-up, encorafenib plus
binimetinib showed durable and clinically meaningful
antitumor activity, especially in treatment-naive patients,
with a manageable safety profile in patients with BRAF
V600E-mutant mNSCLC.

Clinical Trial Information: ClinicalTrials.gov Identifier:
NCT03915951

© 2025 The Authors. Published by Elsevier Inc. on behalf of
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/).

Keywords: Non-small cell lung cancer; BRAF; Encorafenib;
Binimetinib

Introduction

The BRAF V600E mutation occurs in approximately
1% to 2% of NSCLC cases and is sensitive to BRAF and
MEK inhibition."”” Encorafenib is an oral, selective,
reversible BRAF kinase inhibitor, and binimetinib is an
oral, ATP-uncompetitive, reversible inhibitor of MEK1
and MEK2. The combination of encorafenib and bini-
metinib is approved for patients with BRAF V600E-
mutant metastatic NSCLC (mNSCLC) based on the pri-
mary analysis results of the phase 2 PHAROS study.” In
treatment-naive patients (n = 59), the objective
response rate (ORR) by independent radiology review
(IRR) was 75%; the median duration of response (DOR)
and median progression-free survival (PFS) were not
estimable (NE). In previously treated patients (n = 39),
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the ORR by IRR was 46%, the median DOR was 16.7
months, and median PFS was 9.3 months. Median overall
survival (0S) was not reached in either group." We
report updated efficacy (including DOR, PFS, and 0S) and
safety results after 18 months of additional follow-up.

Materials and Methods

Study Design, End Points, and Statistical
Analyses

Full study design, methods, oversight, and statistical
analyses were published previously." Briefly, PHAROS
(NCT03915951) is an ongoing, single-arm, open-label,
multicenter, phase 2 study evaluating antitumor activity
and safety of encorafenib plus binimetinib in treatment-
naive or previously treated adult patients with BRAF
V600E-mutant mNSCLC. Patients received oral encor-
afenib 450 mg once daily plus oral binimetinib 45 mg
twice daily in 28-day cycles.

The study was performed in accordance with re-
quirements of applicable local regulatory authorities and
International Conference on Harmonisation Good Clin-
ical Practice Guidelines. The protocol and all amend-
ments were approved by an ethics committee. All
patients provided written informed consent.

The primary end point was confirmed ORR, assessed
per Response Evaluation Criteria in Solid Tumors version
1.1 by IRR. Efficacy end points were assessed separately
in treatment-naive and previously treated patients; safety
was assessed in all patients. Post hoc analyses included
efficacy and safety end points assessed separately in
treatment-naive and previously treated patients and in
previously treated patients who had received previous
immunotherapy and those who had not.

Results

Patient Disposition

Overall, 98 patients (treatment-naive, n = 59; previ-
ously treated, n = 39) received encorafenib plus bini-
metinib. At data cutoff (April 1, 2024), treatment was
ongoing in 11 (19%) treatment-naive patients and four
(10%) previously treated patients (Supplementary
Fig. 1). Minimum follow-up was approximately 32
months in treatment-naive patients and approximately
22 months in previously treated patients.

Patient Characteristics

Baseline characteristics were previously reported
(Supplementary Table 1)." The median duration of
treatment for both encorafenib and binimetinib was 16.3
(range, 0-54.0) months in treatment-naive patients and
5.5 (range 0.1-49.5) months in previously treated pa-
tients; 41% and 10% of patients, respectively, received
the combination for at least 2 years (Supplementary
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Fig. 2). For patients with baseline brain metastases,
previous intracranial treatment and study treatment
duration are found in Supplementary Table 2.

Efficacy
Treatment-Naive Patients. In treatment-naive patients,
the ORR by IRR was 75% (95% CI: 62-85)

(Supplementary Table 3). The median DOR was 40.0
months (95% CI: 23.1-NE) (Fig. 14), with responses
lasting at least 24 months in 19 patients (43%). The
median follow-up duration for PFS by IRR was 33.3
months (95% CI: 30.4-41.3); median PFS by IRR was
30.2 months (95% CI: 15.7-NE) (Fig. 2A4). Median OS was
NE (95% CI: 31.3-NE), and OS probabilities at 2 and 3
years were 67% (95% CI: 53-77) and 53% (95% CI: 38—
65), respectively, based on the survival curves (Fig. 2B).

Previously Treated Patients. In previously treated pa-
tients, the ORR by IRR was 46% (95% CI: 30-63)
(Supplementary Table 3). The median DOR was 16.7
months (95% CI: 7.4-NE) (Fig. 1B), with responses
lasting at least 24 months in four patients (22%). The
median follow-up duration for PFS by IRR was 14.0
months (95% Cl: 11.3-44.2), and median PFS by IRR was
9.3 months (95% Cl: 6.2-24.8) (Fig. 2C). Median OS was
22.7 months (95% CI: 14.1-32.2) (Fig. 2D).

Safety

All-causality adverse events (AEs) of any grade and
grade 3/4 occurred in 97 patients (99%) and 61 patients
(62%), respectively (Supplementary Table 4). Any-grade
and grade 3/4 treatment-related AEs (TRAEs) occurred
in 92 patients (94%) and 45 patients (46%), respectively.
The most frequently reported (>30%) any-grade TRAEs
were nausea (52%), diarrhea (44%), fatigue (33%), and
vomiting (30%), with median times to onset of 9.0, 16.0,
15.0, and 7.0 days, respectively (Supplementary Table 5).
All-causality and treatment-related pyrexia of any grade
occurred in 22% and 8% of patients, respectively, with no
grade 3 or higher events. One grade 5 AE, an intracranial
hemorrhage, occurred in the treatment-naive group and
was considered treatment-related by the investigator. This
patient had no reported brain metastases.

In a post hoc analysis, safety was considered com-
parable when encorafenib plus binimetinib was admin-
istered in treatment-naive and previously treated
patients (Table 1). Another post hoc analysis explored
the potential impact of previous immunotherapy on
safety in previously treated patients (Supplementary
Table 6). Although overall TRAE profiles were compa-
rable, occurrences of fatigue (54% versus 7%), pruritus
(25% versus 0%), and maculopapular rash (17% versus
0%) were higher (>15%) in patients who received
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previous immunotherapy than in those who had not. The
incidence of immune-related TRAEs was low; acute
pancreatitis and pneumonitis each occurred in one pa-
tient (4%) who had received previous immunotherapy
and were not observed in patients who did not receive
previous immunotherapy.

Overall, TRAEs led to dose reduction of both encor-
afenib and binimetinib in 25 patients (26%) and per-
manent discontinuation of both encorafenib and
binimetinib in 16 patients (16%); rates were similar
across lines of therapy (Supplementary Table 7). Many
patients remained on treatment after dose reduction of
encorafenib or binimetinib (Supplementary Fig. 2).

Discussion

In this updated analysis of the PHAROS study,
encorafenib plus binimetinib showed substantial clini-
cally meaningful benefit, with durable responses and
prolonged survival in patients with BRAF V600E-mutant
mNSCLC. In treatment-naive patients, median DOR by
IRR was 40.0 months; median PFS by IRR was reached at
30.2 months, and median OS was NE, with the lower
limit of the 95% CI being 31.3 months. In previously
treated patients, median OS was reached at 22.7 months.

The NCCN Clinical Practice Guidelines In Oncology
(NCCN Guidelines) and ESMO guidelines recommend
targeted therapy, such as encorafenib and binimetinib, as
the preferred first-line treatment for BRAF V600E-mutant
mNSCLC.*° Dabrafenib plus trametinib, another recom-
mended regimen for this indication, showed an
investigator-assessed ORR of 64% and 68%, investigator-
assessed median PFS of 10.8 and 10.2 months, and me-
dian OS of 17.3 and 18.2 months in treatment-naive and
previously treated patients, respectively.®

Recent retrospective studies have focused on deter-
mining the optimal sequencing of targeted therapies and
immunotherapy-based approaches for patients with
BRAF-mutant mNSCLC.”*" These studies reported con-
flicting results on whether targeted therapy or an
immunotherapy-based approach provided better out-
comes in the first-line setting and were limited by their
retrospective nature, small patient numbers, and pre-
dominant use of dabrafenib and trametinib as the tar-
geted therapy regimen.

In PHAROS, in previously treated patients, the ORR in
the first-line setting was 24% with immunotherapy (n =
21) and 22% with chemotherapy monotherapy (n =
18)." Although the patient numbers in these post hoc
analyses were small, response to first-line immuno-
therapy- or chemotherapy-based regimens was low.
Given that only approximately 50% of patients with
mNSCLC receive a second-line therapy,” it is important
to use the most effective therapy in the frontline setting.
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Patients with confirmed response, n: 44
Median (95% CI), months: 40.0 (23.1-NE)
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Figure 1. Kaplan-Meier estimate of DOR by IRR for (A) treatment-naive and (B) previously treated patients. Cl, confidence
interval; DOR, duration of response; IRR, independent radiology review; NE, not estimable.

Given the response durability of encorafenib plus
binimetinib, it is essential to proactively identify and
manage AEs with supportive care and dose modifica-
tions; previously described therapy management

principles may allow patients who derive clinical benefit
to safely remain on therapy.'”'® The overall safety
profile in this updated analysis was consistent with that
found in the primary analysis," with no new safety
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Median (95% ClI), months: 30.2 (15.7-NE)
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Figure 2. Kaplan-Meier estimate of (A) PFS by IRR in treatment-naive patients, (B) OS in treatment-naive patients, (C) PFS by
IRR in previously treated patients, and (D) OS in previously treated patients. Cl, confidence interval; IRR, independent
radiology review; OS, overall survival; NE, not estimable; PFS, progression-free survival.

signals identified. In addition, the safety profile was
generally similar across lines of therapy. Treatment-
related and all-causality pyrexia of any grade occurred
in 8% and 22% of patients, respectively, were all grade
1/2, and did not result in any dose reductions or
permanent discontinuations of encorafenib plus

binimetinib. In comparison, pyrexia has been a
treatment-limiting factor with dabrafenib plus trameti-
nib, which is associated with a higher frequency of all-
causality pyrexia (any grade, 56%; grade 3/4, 6%).°

A few retrospective studies investigating the safety of
sequential immunotherapy followed by targeted therapy
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Figure 2. (continued).

for oncogene-driven NSCLC reported higher incidences
of immune-related AEs (e.g, pneumonitis, colitis, hepa-
titis) than for the reverse treatment order or targeted
therapy without previous immunotherapy.'*'® In
PHAROS, the incidence of immune-related AEs in pa-
tients with previous immunotherapy was low, with
pancreatitis and pneumonitis each occurring in one pa-
tient (4%). Although it is unclear whether the immune-

related AEs can be attributed to prior immunotherapy,
it may provide further support to use targeted therapy in
frontline as recommended by guidelines.””

In this updated analysis, encorafenib plus binimetinib
continued to show durable antitumor activity with a
consistent safety profile over a longer treatment dura-
tion. The outcomes in treatment-naive patients corre-
spond to the longest DOR and PFS compared with
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Table 1. TRAEs in Treatment-Naive and Previously Treated Patients (>10% Any Grade in Either Cohort)

Treatment-Naive (n = 59)

Previously Treated (n = 39)

Preferred Term Any Grade Grade 3/4° Any Grade Grade 3/4
Any TRAE, n (%) 58 (98) 32 (54) 34 (87) 13 (33)
Nausea 35 (59) 3(5) 16 (41) 13)
Diarrhea 24 (41) 3(5) 19 (49) 2 (5)
Fatigue 18 (31) 0 14 (36) 2 (5)

Vomiting 18 (31) 1(2) 11 (28) 0
Vision blurred 12 (20) 1) 6 (15) 0
ALT increased 11 (19) 4 (7) 2 (5) 1(3)
AST increased 11 (19) 6 (10) 2 (5) 1(3)
Anemia 10 (17) 2 (3) 7 (18) 13)
Alopecia 9 (15) 0 3 (8) 0
Constipation 9 (15) 0 5 (13) 0
Abdominal pain 8 (14) 0 3 (8) 0
Blood alkaline phosphatase increased 8 (14) 2 (3) 0 0
Blood creatine phosphokinase increased 8 (14) 1(2) 3(8) 0
Dry skin 8 (14) 0 3(8) 0
Lipase increased 8 (14) 7 (12) 103) 0
Decreased appetite 7 (12) 0 2 (5) 1)
Pyrexia 7 (12) 0 1(3) 0
Rash 7 (12) 0 3(8) 1(3)
Rash maculopapular 7 (12) 1(2) 4 (10) 0
Dizziness 6 (10) 0 5(13) 1(3)
Myalgia 6 (10) 2 (3) 5 (13) 0
Peripheral edema 6 (10) 0 5(13) 0
Pruritus 6 (10) 0 6 (15) 0
Dysgeusia 5(9) 0 4 (10) 0
Ejection fraction decreased 5(9) 2 (3) 4 (10) 1)
Asthenia 3 (5) 1(2) 7 (18) 2 (5)

“There was one grade 5 AE (intracranial hemorrhage) determined by investigator to be treatment related.
AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TRAE, treatment-related adverse event.

historical outcomes in patients with BRAF V600E-
mutant mNSCLC.? After a minimum follow-up of almost
3 years, median OS in treatment-naive patients was still
not reached. These data continue to support encorafenib
and binimetinib as a first-line treatment option for pa-
tients with BRAF V600E-mutant mNSCLC.
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