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ABSTRACT

Methods: In this ongoing open-label, single-arm, phase
2 study, patients with BRAF V600E-mutant mNSCLC

Journal of Thoracic Oncology Vol. 20 No. 10: 1538-1547



October 2025

(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
OS 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. 24). 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% CI: 11.3-44.2), and median PFS by IRR was
9.3 months (95% CI: 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 PHARGOS, 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
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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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Figure 2. Kaplan-Meier estimate of (4) 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,

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

progression-free survival.

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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Treatment-Naive (n = 59)

Table 1. TRAEs in Treatment-Naive and Previously Treated Patients (>10% Any Grade!in Either Cohort)

Journal of Thoracic Oncology Vol. 20 No. 10

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) 1(3)
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(2) 6 (15) 0
ALT increased 11 (19) 4 (7) 2 (5) 1)
AST increased 11 (19) 6 (10) 2 (5) 1(3)
Anemia 10 (17) 2 (3) 7 (18) 1(3)
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) 1(3) 0
Decreased appetite 7 (12) 0 2 (5) 1(3)
Pyrexia 7 (12) 0 1) 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(3)
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.

CRediT Authorship Contribution

Statement

Gregory ]. Riely: Investigation, Writing - original
draft, Writing - review and editing.

Myung-Ju Ahn: Investigation, Writing - original draft,
Writing - review and editing.

Jeffrey M. Clarke: Investigation, Writing - original
draft, Writing - review and editing,

Ibiayi Dagogo-Jack: Investigation, Writing - original
draft, Writing - review and editing.

Raymond Esper: Investigation, Writing - original
draft, Writing - review and editing,

Enriqueta Felip: Investigation, Writing - original
draft, Writing - review and editing,

Francesco Gelsomino: Investigation, Writing -
original draft, Writing - review and editing.

Jonathan W. Goldman: Investigation, Writing -
original draft, Writing - review and editing.

Maen Hussein: Investigation, Writing - original draft,
Writing - review and editing.

Melissa Johnson: Investigation, Writing - original
draft, Writing - review and editing.

Kristen A. Marrone: Investigation, Writing - original
draft, Writing - review and editing.

Daniel Morgensztern: Investigation, Writing - orig-
inal draft, Writing - review and editing.

Ernest Nadal: Investigation, Writing - original draft,
Writing - review and editing.

Marcelo V. Negrao: Investigation, Writing - original
draft, Writing - review and editing.

Michael Offin: Investigation, Writing - original draft,
Writing - review and editing.

Mariano Provencio: Investigation, Writing - original
draft, Writing - review and editing.

Suresh S. Ramalingam: Investigation, Writing -
original draft, Writing - review and editing.



October 2025

Logan Roof: Investigation, Writing - original draft,
Writing - review and editing.

Rachel E. Sanborn: Investigation, Writing - original
draft, Writing - review and editing.

Egbert F. Smit: Investigation, Writing - original draft,
Writing - review and editing.

Anne Tsao: Investigation, Writing - original draft,
Writing - review and editing.

Tiziana Usari: Investigation, Writing - original draft,
Writing - review and editing.

Ann Alcasid: Investigation, Writing - original draft,
Writing - review and editing.

Keith Wilner: Investigation, Writing - original draft,
Writing - review and editing.

Svitlana Tonkovyd: Investigation, Writing - original
draft, Writing - review and editing.

Xiaosong Zhang: Investigation, Writing - original
draft, Writing - review and editing.

Bruce E. Johnson: Investigation, Writing - original
draft, Writing - review and editing.

Declaration of Generative Al and Al-
Assisted Technologies in the Writing

Process

During the preparation of this work, the authors
used Pfizer Medical Al Assistant (MAIA) to generate
the first manuscript draft. After using this tool, the
authors reviewed and edited the content as needed
and take full responsibility for the content of the
publication.

Disclosure

Dr. Riely has received research funding from Amgen,
Novartis, Roche/Genentech, Mirati Therapeutics, Merck,
Takeda, Lilly, and Pfizer; has had a consulting or advi-
sory role with Novartis; and has received honoraria from
MJH Life Sciences and DAVA Oncology. Dr. Ahn has
received honoraria from AstraZeneca, MSD, Takeda,
Amgen, Merck Serono, Daiichi Sankyo, Roche/Genentech,
Ono Pharmaceutical, and Genexine; has had a consulting
or advisory role with AstraZeneca, MSD, Takeda, Alpha
Pharmaceuticals, Amgen, Merck Serono, Pfizer, Yuhan,
Daiichi Sankyo, Roche/Genentech, Ono Pharmaceutical,
Genexine, and BioNTech; and has received research
funding from Yuhan. Dr. Clarke has had a consulting or
advisory role with AstraZeneca, Bristol Myers Squibb,
Coherus BioSciences, CDR-Life, Black Diamond Thera-
peutics, AbbVie, Amgen, Sanofi, Corbus, Janssen, Omega,
G1 Therapeutics, and Bio-Thera; has received honoraria
from Amgen and AstraZeneca; has received research
funding from Bristol Myers Squibb, Adaptimmune, Abb-
Vie, Moderna Therapeutics, GSK, Array BioPharma,
AstraZeneca, Grid Therapeutics, Achilles Therapeutics,

Encorafenib + Binimetinib in BRAFV600E mNSCLC 1545

Genentech, CBMG, and Pfizer; and has received travel
accommodations and expenses from Amgen and Bristol
Myers Squibb. Dr. Dagogo-Jack has received honoraria
from Foundation Medicine, Aptitude Health, Creative
Educational Concepts, OncLive, American Society of
Clinical Oncology, DAVA Oncology, Medscape, Total
Health, Research to Practice, American Lung Association,
PeerView, and Curio; has had a consulting or advisory
role with Boehringer Ingelheim, AstraZeneca, Xcovery,
Catalyst Pharmaceuticals, Pfizer, Syros Pharmaceuticals,
BostonGene, Bayer, Genentech, Sanofi, Janssen, Bristol
Myers Squibb Foundation, and Novocure; and has
received research funding from Pfizer, Array BioPharma,
Novartis, Genentech, Calithera Biosciences, Vivace Ther-
apeutics, Guardant Health, BostonGene, and Tango
Therapeutics. Dr. Felip has received personal honoraria
for advisory board participation from AbbVie, Amgen,
AstraZeneca, Bayer, BeiGene, Boehringer Ingelheim,
Bristol Myers Squibb, Eli Lilly, F. Hoffmann-La Roche,
Genmab, Gilead, GSK, Janssen, Merck Serono, MSD,
Novartis, Peptomyc, Pierre Fabre, Pfizer, Regeneron,
Sanofi, Takeda, Turning Point, and Daiichi Sankyo; has
received personal speaker honoraria from Amgen,
AstraZeneca, Bristol Myers Squibb, Daiichi Sankyo, Eli
Lilly, F. Hoffmann-La Roche, Genentech, Janssen, Medical
Trends, Medscape, Merck Serono, MSD, PeerVoice, Pfizer,
Sanofi, Takeda, and Touch Oncology; has had a board of
director role for Grifols; and has received financial sup-
port for meeting attendance and/or travel from Astra-
Zeneca, Janssen, and Roche. Dr. Gelsomino has had a
consulting or advisory role with Novartis, Eli Lilly, Pfizer,
Bristol Myers Squibb, AstraZeneca, and Regeneron. Dr.
Goldman has had a consulting or advisory role with
AstraZeneca, Bristol Myers Squibb, Lilly, Pfizer, AbbVie,
Genentech, Regeneron, Jazz Pharmaceuticals, Gritstone
Bio, Turning Point Therapeutics, Puma Biotechnology,
and Janssen; and has received research funding from
Lilly, Genentech/Roche, Bristol Myers Squibb, AstraZe-
neca/MedImmune, AbbVie, Spectrum Pharmaceuticals,
Advaxis, and Pfizer. Dr. Hussein has had a consulting or
advisory role with AbbVie, Genentech/Roche, CLL
Consulting, Tecentriq, Coherus BioSciences, Athenex,
Karyopharm Therapeutics, Bristol Myers Squibb, Astra-
Zeneca, Mirati Therapeutics, Exelixis, Ipsen, BeiGene,
Aveo, and National Community Oncology Dispensing
Association (NCODA); and is president of Florida Society
of Clinical Oncology. Dr. M. Johnson has had a consulting
or advisory role with Genentech/Roche, AstraZeneca,
Merck, Sanofi, Mirati Therapeutics, AbbVie, GSK, Grit-
stone Bio, Janssen Oncology, Lilly, Amgen, Daiichi San-
kyo, Regeneron, Revolution Medicines, Takeda, Alentis
Therapeutics, Arcus Biosciences, Biohaven, Boehringer
Ingelheim, Bristol Myers Squibb, D3 Bio, Fate Thera-
peutics, Gilead, Hookipa, Immunocore, Jazz, ModeX



1546 Riely et al

Therapeutics, Normunity, Novocure, Pfizer, Seagen,
Synthekine, and Zai Lab; and has received research
funding from EMD Serono, Janssen, Mirati Therapeutics,
Genmab, Pfizer, AstraZeneca, Novartis, Array BioPharma,
Regeneron, Merck, Hengrui Pharmaceutical, BeiGene,
Loxo, AbbVie, Boehringer Ingelheim, Daiichi Sankyo,
Sanofi, CytomX Therapeutics, Corvus Pharmaceuticals,
Incyte, Genocea Biosciences, Gritstone Bio, Amgen, Gen-
entech/Roche, Adaptimmune, Syndax, Neovia Oncology,
Takeda, Shattuck Labs, GSK, Immunocore, TCR2 Thera-
peutics, Arcus Biosciences, Ribon Therapeutics, BerGen-
Bio, Calithera Biosciences, Tmunity Therapeutics Inc,
Seven and Eight Biopharmaceuticals, Rubius Therapeu-
tics, Curis, Silicon Therapeutics, Dracen, PMV Pharma,
Artios, BioAtla, Elicio Therapeutics, Erasca Inc., Harpoon,
Helsinn Healthcare, Hutchison MediPharma, IDEAYA
Biosciences, IGM Biosciences, Memorial Sloan Kettering
Cancer Center, NeoImmuneTech, Numab, Relay Thera-
peutics, Revolution Medicines, Tempest Therapeutics,
Tizona Therapeutics Inc, Turning Point Therapeutics,
Vyriad, Y-mAbs Therapeutics, Exelixis, Fate Therapeu-
tics, Merus, Black Diamond Therapeutics, Kartos Thera-
peutics, Carisma Therapeutics, Rain Therapeutics,
Nuvalent, Palleon Pharmaceuticals, EQRx, Immunitas,
ArriVent BioPharma, Bayer, Bristol Myers Squibb, City of
Hope, Conjupro Biotherapeutics, Immuneering Corpora-
tion, Impact Therapeutics, LockBody, Mythic Therapeu-
tics, Neovia Oncology, NextPoint Therapeutics, OncoC4,
Rascal Therapeutics, Systimmune, Taiho Oncology, The-
ras, and Vividion. Dr. Marrone has had a consulting or
advisory role with AstraZeneca, Amgen, Bristol Myers
Squibb, Janssen, Daiichi Sankyo, Regeneron, and Merus;
and has received research funding from Bristol Myers
Squibb. Dr. Morgensztern has had a consulting or advi-
sory role with AbbVie, G1 Therapeutics, Lilly Medical,
Mirati Therapeutics, Arcus Biosciences, Bayer, Boeh-
ringer Ingelheim, Tubulis, Johnson & Johnson, and
Natera; and has received research funding from Heat
Biologics, Merck, Celgene, AstraZeneca, Baxter, Incyte,
AbbVie, Bristol Myers Squibb, EpicentRx, Pfizer, Roche,
Lilly, Altum Pharmaceuticals, Array BioPharma, Surface
Oncology, Arcus Biosciences, Boehringer Ingelheim, and
Y-mAbs Therapeutics. Dr. Nadal has had a consulting or
advisory role with MSD, Bristol Myers Squibb, Roche,
Boehringer Ingelheim, Pfizer, Takeda, AstraZeneca, Lilly,
Amgen, Sanofi, Merck Serono, Janssen Oncology, Qiagen,
Daiichi Sankyo, Genmab, Apollomics, and Pierre Fabre;
has received research funding from Roche, Pfizer, Bristol
Myers Squibb, and Merck Serono; and has received other
expenses from MSD, Bristol Myers Squibb, Pfizer, Roche,
and Lilly. Dr. Negrao has received research funding to
institution from Lilly, Mirati, Bristol Myers Squibb,
Novartis, Checkmate, Alaunos, AstraZeneca, Pfizer, Gen-
entech, and Navire; has had a consultant or advisory role

Journal of Thoracic Oncology Vol. 20 No. 10

with Genentech, Mirati, Merck/MSD, Novartis, Sanofi,
Pfizer, Lilly, and AstraZeneca; has had a speakers’ bureau
role for OncLive, Ideology, BIO Brasil, Medscape, DAVA
Oncology, and Targeted Oncology; has received travel
expenses from Ideology, DAVA Oncology, and Targeted
Oncology; and has received writing support from
ApotheCom and Ashfield Healthcare. Dr. Offin has
received honoraria from OncLive, American Society for
Radiation Oncology, Pfizer, and Targeted Oncology; has
had a consulting or advisory role with Novartis, Jazz
Pharmaceuticals, the U.S. Department of Defense, and
Pfizer; has received travel accommodations and ex-
penses from DAVA Oncology and the International As-
sociation for the Study of Lung Cancer; has received
research funding from the Druckenmiller Foundation,
LUNGevity Foundation, and the U.S. Department of De-
fense; and has a had a role with Mesothelioma Applied
Research Foundation. Dr. Provencio has had a consulting
or advisory role with Bristol Myers Squibb, Roche, MSD,
AstraZeneca, Takeda, Lilly, Janssen Oncology, Pfizer, and
Merck; has had a speakers’ bureau role for Bristol Myers
Squibb, Roche, AstraZeneca, MSD, and Takeda; has
received research funding from Pierre Fabre, Roche,
Boehringer Ingelheim, and Bristol Myers Squibb (insti-
tution); and has received other expenses from AstraZe-
neca, Boehringer Ingelheim, Bristol Myers Squibb, Lilly,
Roche, Pierre Fabre, Takeda, and MSD. Dr. Ramalingam
has received research funding from Pfizer. Dr. Sanborn
has received honoraria from AstraZeneca, GameOn!,
[llumina, OncLive, and Targeted Oncology; has had a
consulting or advisory role with Amgen, AstraZeneca,
EMD Serono, Daiichi Sankyo, G1 Therapeutics, GE
HealthCare, Gilead, GSK, Janssen Oncology, Regeneron,
and Sanofi Aventis; and has received research funding
from Bristol Myers Squibb, Merck, and AstraZeneca. Dr.
Smit has received honoraria from Daiichi Sankyo and
Boehringer Ingelheim; and has had a consulting or
advisory role with Eli Lilly, AstraZeneca, Boehringer
Ingelheim, Roche/Genentech, Bristol Myers Squibb,
Merck, MSD Oncology, Takeda, Daiichi Sankyo, Janssen,
Sanofi, Pfizer, DSI DSMB, Taiho DSMB, and Mythic DSMB.
Dr. Tsao has had a consulting or advisory role with
Novartis, Boehringer Ingelheim, Genentech/Roche, Lilly,
Bristol Myers Squibb, Epizyme, AstraZeneca/MedI-
mmune, ARIAD, EMD Serono, Takeda, and Heron; and
has received research funding from Merck, Genentech/
Roche, Seagen, Millennium, Bristol Myers Squibb, Boeh-
ringer Ingelheim, Polaris, EMD Serono, and Takeda. Dr.
B.E. Johnson has had a consulting or advisory role with
Novartis, Daiichi Sankyo, Checkpoint Therapeutics, G1
Therapeutics, Jazz Pharmaceuticals, GSK, Genentech,
AstraZeneca, Hummingbird Diagnostics, BlueDot, Merus
NV, Abdera Therapeutics, and Simcere. Usari, Alcasid, Dr.
Wilner, Dr. Tonkovyd, and Dr. Zhang are employees of



October 2025

and own stock in Pfizer. The remaining authors declare
no conflict of interest.

Acknowledgments

This study was sponsored by Pfizer. This study was
designed by the sponsor (Pfizer), study investigators, and
members of the steering committee. Data were collected
by investigators and analyzed by the sponsor. The funder
of the study contributed to the study design, data collec-
tion, data analysis, and data interpretation in collabora-
tion with the authors, and provided financial support for
editorial and writing assistance. The authors thank the
participating patients and their families, investigators,
subinvestigators, research nurses, study coordinators,
and operations staff. Editorial and medical writing sup-
port was provided by Robyn Roth, PhD, of Nucleus Global,
and was funded by Pfizer. We acknowledge funding from
Memorial Sloan Kettering Cancer Center Support Grant/
Core Grant (grant number: P30 CA008748).

Data Sharing Statement

On request and subject to review, Pfizer will provide the
data that support the findings of this study. Subject to
certain criteria, conditions, and exceptions, Pfizer may
also provide access to the related individual deidentified
participant data. See https://www.pfizer.com/science/
clinical-trials/trial-data-and-results for more information.

Supplementary Data

Note: To access the supplementary material accompa-
nying this article, visit the online version of the Journal of
Thoracic Oncology at www.jto.org and at https://doi.
org/10.1016/j.jtho.2025.05.023.

References

1. Riely GJ, Smit EF, Ahn MJ, et al. Phase I, open-label
study of encorafenib plus binimetinib in patients with
BRAFY6%-mutant metastatic non-small-cell lung cancer.
J Clin Oncol. 2023;41:3700-3711.

2. Planchard D, Sanborn RE, Negrao MV, Vaishnavi A,
Smit EF. BRAFY®%®-mutant metastatic NSCLC: disease
overview and treatment landscape. NPJ Precis Oncol.
2024;8:90.

3. U.S. Food and Drug Administration. FDA approves
encorafenib with binimetinib for metastatic non-small
cell lung cancer with a BRAF V600E mutation. https://
www.fda.gov/drugs/resources-information-approved-drugs/
fda-approves-encorafenib-binimetinib-metastatic-non-
small-cell-lung-cancer-braf-v600e-mutation. Accessed
November 21, 2024.

Encorafenib + Binimetinib in BRAFV600E mNSCLC

4.

10.

1.

12.

13.

14.

15.

1547

Referenced with permission from the NCCN Clinical Prac-
tice Guidelines in Oncology (NCCN Guidelines®) for Non-
Small Cell Lung Cancerv3.2025. © National Comprehensive
Cancer Network, Inc. 2025. All rights reserved. Accessed
February 28, 2025. To view the most recent complete
version of the guideline, go online to NCCN.org. NCCN
makes no warranties of any kind whatsoever regarding
their content, use or application and disclaims any re-
sponsibility for their application or use in any way. NCCN,
National Comprehensive Cancer Network® (NCCN®).
Hendriks LE, Kerr KM, Menis J, et al. Oncogene-addicted
metastatic non-small-cell lung cancer: ESMO Clinical
Practice Guideline for diagnosis, treatment and follow-
up. Ann Oncol. 2023;34:339-357.

. Planchard D, Besse B, Groen HJM, et al. Phase 2 study of

dabrafenib plus trametinib in patients with BRAF
V600E-mutant metastatic NSCLC: updated 5-year sur-
vival rates and genomic analysis. J Thorac Oncol.
2022;17:103-115.

. Di Federico A, Chen MF, Pagliaro A, et al. 1299P First-line

immunotherapy versus BRAF and MEK inhibitors for pa-
tients with BRAF V600E mutant metastatic non-small cell
lung cancer. Ann Oncol. 2024;35:5826-5827.

. Wiesweg M, Alaffas A, Rasokat A, et al. 1300P Treatment

sequences in BRAF-V600-mutant non-small cell lung can-
cer: first-line targeted therapy versus first-line (chemo-)
immunotherapy. Ann Oncol. 2024;35:5827-5828.

. Russo A, Sini C, Cortinovis DL, et al. 1301P BRAF-mutant

metastatic non-small cell lung cancer: real-world data
from the Italian biomarker ATLAS database. Ann Oncol.
2024;35:5828.

Wang H, Cheng L, Zhao C, et al. Efficacy of immune
checkpoint inhibitors in advanced non-small cell lung
cancer harboring BRAF mutations. Transl Lung Cancer
Res. 2023;12:219-229.

Li H, Zhang Y, Xu Y, et al. Tumor immune microenviron-
ment and immunotherapy efficacy in BRAF mutation non-
small-cell lung cancer. Cell Death Dis. 2022;13:1064.
Goodwin K, Orbaugh K, Duncan K, Stumpf E. Optimizing
treatment of BRAFV600E-mutant metastatic NSCLC with
encorafenib and binimetinib: a practical resource for
advanced practice providers. J Adv Pract Oncol.
2024;12:1-17.

Baik C, Cheng ML, Dietrich M, Gray JE, Karim NA. A practical
review of encorafenib and binimetinib therapy manage-
ment in patients with BRAF V600E-mutant metastatic non-
small cell lung cancer. Adv Ther. 2024;41:2586-2605.
Schoenfeld AJ, Arbour KC, Rizvi H, et al. Severe
immune-related adverse events are common with
sequential PD-(L)1 blockade and osimertinib. Ann
Oncol. 2019;30:839-844.

Lin JJ, Chin E, Yeap BY, et al. Increased hepatotoxicity
associated with sequential immune checkpoint inhibitor
and crizotinib therapy in patients with non-small cell
lung cancer. J Thorac Oncol. 2019;14:135-140.



5 Penn Medicine

XY Abramson Cancer Center

Division of Hematology & Oncology

B-RAF Mutations in NSCLC: Current State of the Art

Encorafenib and Binimetinib

Corey J. Langer, MD, FACP
Director of Thoracic Oncology
Abramson Cancer Center
Professor of Medicine
Perelman School of Medicine
University of Pennsylvania
Philadlephia, PA 19104
Corey.langer@uphs.upenn.edu
CP: 215-806-6152

June 27, 2025, DAVA - Kona, HI

Disclosures: past 5 yrs

* Institutional Grant/Research Support:

* Pfizer, Lilly, Advantagene, Inovio, Celgene, Vertex, Ariad (Takeda), Merck,
Genentech/Roche, AstraZeneca, Trizell, Guardant, Fujifilm, Navire

* Scientific Advisor:

* Lilly, Pfizer, Synta, Boehringer-Ingelheim, AstraZeneca, Novartis, Abbott,
Genentech/Roche, Bayer/Onyx, Celgene, Clarient, Clovis, Guardant,
Merck, Gilead, Regeneron

° Data Safety Monitoring Committees:
* Lilly, Incyte, SWOG, Oncocyte, VALOR, SUMMIT Oncology

| sdieisiesasas NI St e S e St s A S RN R Al PR A it il |
% PennMedicine 5

> Abramson Cancer Center

Page 1



BRAF Mutations in NSCLC

Europe us
All histology Adenocarcinoma
(Biomarkers France) (Lung Cancer Mutation Consortium)
(n=9,911) (n=733)
EGFR EGFR
(r ) . (lenll;-l'-lnq)
9.5% \ 0.8% No oncogenic { 1%
£R2 0.9% driver detected *
) H 2 0.9% 36% \.\ i i EGFR (other)
5 4%
3 / S ’A HER2 3%
; KRAS 27% : y
UKN/Other Mut >1 gene 3% 7
53.8% // KRAS 25%
¥ MET 1% 5
NRAS 1% .~ \
Ak sz S \bnnoex MEK1<1% ~  alkgy - PIK3CA 1% |(VBOOE 1.6%)

BRAF Mutations are usually missense, across exons 11 or 15
About 50% of NSCLC BRAF Mutations are non-V600E (G6469A, D594G)

V600E Mutations may be related to non-smoking history
VB00E MT are more likely to occur in females, and independently assoc w/ short DFS and OS
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B-RAF Mutant NSCLC

e Characterization of 236 BRAF-mutant NSCLC
* 107 class | (45%), 75 class 1l (32%), 54 class Il (23%)
* Never smokers- Class |- 22%, Class Il- 3%, Class IlI- 6%

* Class Il/lll more likely to have KRAS co-mutation, brain mets, worse
clinical outcomes (PFS, OS) and shorter PFS with platinum based

chemotherapy
[ciassi]  ciassi T —
W V60D 1 KEOLE 1 1597 w G469 m GASAV m GIER = D354 m NIS1 B G446 = D28TY RAS Coalteration Kinase-dead |
| mutations i

ﬁ

Class | Class It Class I

Dagogo-Jack |, et al. Clin Cancer Res. 2019;25(10):3189.
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(] o (]
BRAF Inhibitor Monotherapy in V600mvtNSCLC
Dabrafenib Vemurafenib (AcSe)
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04| Median Progression-free Survival: 5.5 months St Ly Median Duration of Response: 6.4 months
Z s ﬁ 704 Median Progression-free Survival: 5.2 months
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-804 Patients (N = 85)

Cohort - Best overall response
Patient [ nonV600- PO M V600~ PD M nonV600-SD M V600- SD \’EOO—PR]
" Planchard Lancet 2016 T Mazieres Annals of Oncology 2020
Y L I [T
+ Planchard D, et al. Lancet Oncol. 2016;17(7):984-993. Mazieres J, et al. Ann Oncol. 2020;31(2):289-294. I Penn Medicine
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B-RAF Inhibition in NSCLC SOC

Dabrafenib and Trametinib

ORR 33%; mPFS: 5.5 mo; Lancet Oncol 2016
> @ Dabrafenib in patients with BRAF““*“-positive advanced
non-small-cell lung cancer: a single-arm, multicentre,
open-label, phase 2 trial

_ CohortA_

ORR 63%; mPFS: 9.7 mo; Lancet Oncol 2016

Cohort B 3>* @ Dabrafenib plus trametinib in patients with previously
‘Dabrafenib 150mg BID+ treated BRAF™*“-mutant metastatic non-small cell lung
T e R SO A cancer: an open-label, multicentre phase 2 trial

Cohort C
abafenib 150me BID:
o 11 i

Dabrafenib plus trametinib in patients with previously
untreated BRAF“*-mutant metastatic non-small-cell lung
cancer: an open-label, phase 2 trial

b Planchard D, et al. Lancet Oncol. 2016;17(7):984-993. Mazieres J, et al. Ann Oncol. 2020;31(2):289-294. F?g PennMedicine 4
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B-RAF + MEK Combination Therapy in V400mvt NSCLC
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Pooled cohort dose reduction of Trametinib: 32%
Pooled cohort dose reduction of Dabrafenib: 48%
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Planchard D, et al. J Thorac Oncol. 2022;17(1):103-115 [Epub ahead of print]. Egg' PennMedicine 5
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Abstract 9018

Efficacy and safety of encorafenib plus binimetinib in
patients with BRAF V600E-mutant (BRAFV600E)
metastatic non-small cell lung cancer (NSCLC) from the

phase 2 PHAROS study
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Encorafenib and Binimetinib Mechanism of Action

« Encorafenib is a selective, reversible small molecule [ The MAPK Pathway
inhibitor with a long dissociation half-life of >30 hours! RTK

« Binimetinib is an ATP-uncompetitive, reversible

inhibitor of MEK1 and MEK2!

+ Activating BRAF mutations drive aberrant cell Encorafosih ‘ ;
growth and proliferation through constitutive MAPK Tatgels BRAF R |
pathway activation? VBOOE, wild-type LIy BRAFVGOOE ?

BRAF, and CRAF i mutation

+ The encorafenib + binimetinib combination targets |
two kinases in the MAPK pathway, inhibiting o
deregulated growth and proliferation caused by } Proliferation = ?m""e‘:\':';“ o
BRAF driver mutations? i Suwiyal o?rBQSE\SF, rerjuc(i]r\l;xnlsel\r/belasm

» Co-administration of encorafenib + binimetinib ' L’::?:;?:S,s ) of phosphoryiated ERIC

leads to greater anti-proliferative activity than either
drug alone3#

i - I ]
Presented at the 2023 ASCO Annual Meeting, June 2-6, 2023; Chicago, IL, and Online @{1 PennMedicine ¢
Correspondence: Gregory Riely, rielyg@MSKCC.ORG "Y' Abramson Cancer Center
9
PHAROS is a Single-arm, Open-label, Multicenter Phase Il Study™*
Key Eligibility Criteria Enrollment” Treatment period
« BRAF V600E-mutant metastatic NSCLC T’“t'nﬁgg“‘“"’ BN Encorafenib:450mgPOQD
+ ECOG performance status 0 or 1 (N=59) ~ Binimetinib:45mg POBID
+ No EGFR mutation, ALK fusion, or ROS1 3 28.4 Jeeid 4
rearrangement Previously treated -day cyces o
« No more than 1 prior line of treatment in the (N=39) — )
advanced setting Post first-line platinum-based CT or ! 7 R Rty
+ No prior treatment with BRAF or MEK inhibitor post first-line PD-1/L therapy | Radiographic disease assessmentts
+ No symptomatic brain metastases (alone orin combination) every8 weeks until PD3
Endpoints
] Secondary Endpoints .
Prim.a Ky Endpoint Confirmed ORR by investigator assessment; ExploratoryEndpoints
Confimed OB by DOR, TTR, DCR, and PFS by IRC and g
IRC per RECIST vi.A S S y + Genomic analysis of ctDNA in blood samples
investigator assessment; OS; and safety
Encorafenib plus binimetinib in BRAF V600E-mutant metastatic NSCLC
1. NCTO! Aval: 3913951, A 2023; 2 Riely GJ et ol Future Oncel. 2022,19781-91, 3. Riely GJ et ol J Cin Oncol. 2023:313700-11, 4. Bration® (encorafend) PCnn MC(] iCinC
Prescritung Informaton New York, NY Pfizer Inc ; 2029, 5 Mekion ® (Dnimetinid) Prescnding Information New York, NY: Przering 12025, % ABramsoniCancerCenter 10
10
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Baseline Characteristics in the Efficacy Population (n=98)12*

Characteristic N=98 Characteristic N=98
Line of treatment, n Specimen used for BRAF testing, %
Treatment naive 59 Tissue 78
Previously treated 39 LBIood 22 I
I Median age at screening, years !range) 70 (47-86) I
P—— 53 Tumor histology, %
Ethnicity”, % udenomrcinoma 97 I
White 88 Brain metastases, % .
Asian 7 Yes 8
Black or African American 3 Prior radiotherapy?, %
American Indian or Alaska Native 1 Yes 27
ECOG performance status, %
1 73 No 73
Smoking status, % Prior systemic therapy3, % 40
Eriz 2 T ontherapy PO-(U1 P
Former 57 Combination PD-(L)1 12
Never® 30 Chemotherapy 18

I T
D Penn Medicine 4

*Dat3 on fie. Kot reported in the primary publication ! L&,‘
1. Riely GJ, et al. Prezented 3t ESMO Congress; September 13-17th, 2024, Barcelona, Spain. 2. Ricly GJ, et ol J Clin Oncel. 2023.4%21):3700-3711 .Y Abramson Cancer Center
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Antitumor activity of encorafenib plus binimetinib in NSCLC

* Deep and durable response with combination of encorafenib plus binimetinib

Treatment naive (n=57)

ANNUAL MEETING esantation 8 ecgarty of B st acsd ASCO, Parmmasson reapared ¥ rouse. €Cntact farrmesteors Gasce
NNUAL-MEETH v aepecty el annseo pieed ' . 5 Partial responte s Stable disease sm Progressive disease s Notevaluable

= Complete response

100
D d adpo D RR %
[
Treatment naive Previously treated f ORR: 75%
n=59 £
e
Objective response rate, n/N (%)* 44/59 (75) 18/39 (46) 2k
(95% CI), % (62, 85) (30, 63) g O0+H B
g i
Complete response 9(15) 4(10) ‘s %
&
Partial response 35(59) 14(36) %
S 60
Stable disease 10017) 13(33) o
Progressive disease 213 3(8)
Previously treated (n=35)
Disease control rate at 24 weeks 160
(95% CI), % 64 (51,76) 41 (26, 58) @
Duration of response, median 120
(95% CI), months NE@3:1.NE) 16774, NE) 2 100 ORR: 46%
&
- g s
E;Ar‘:a(;:;n of response =12 months, 26/44 (59) 6/18(33) g 60
3 20
Time to response, median (range), i E 2
months 1.9(1.1-19.1) 1.7(1.2-7.3) g e
s | |
*Response of 3 patients were not evaluable in the treatiment e Goup, nd 5 were not evaliable i the predously treated GIOOP. E‘ -20 é h
& -0 ol | B
-60 |
; -80 B
2023 ASCO m eresentio o Myung-Ju Ahn, M.D. Samsung Medical Center e g

“D3ta 01 file. Kot repacted in e primary publi
1. Riely GJ, et 3! Prezented at ESMO Congre:

ember 13-1710, 2024; Barcelons, Spain 2. Riely G, et 3 J Cén Oncel. 2023,4K21) 3700-371 ng Penn MC(“CinC 12

.7 Abramson Cancer Center

12
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Treatment Ongoing and Duration of Treatment’

Primary Analysis (Data Cutoff: Sep 22, 2022)?

Previously Treated %

Treatment ongoing, n (%) 25(42) 8(21) 1 9) N ) (10)
Treatment duration, median (range), months
Encorafenib 15.1(0-35.4) 54(01-312) 16.3(0-54.0) 55(01-49.5)
Binimetinib 14.4(0-35.) 54(01-312) 16.3 (0-54.0) 55(01-49.5)
>2years of treatment, n (%)
Encorafenib 14(24) 3() 24 (41) 4(10)
Binimetinib 13(22) 3(8) 244 4(10)

R | N e e g S e e G e e s L R G

“Dats 0n fle. Not reportedin the primary publication! %:'l Pcml MC(liCinC 13

1 Riely GJ, et 3L Prezented ot ESMO Congress, September 13- 17th, 2024; Barceions, Spain. 2. Riely G, et o, J Ciin Oncol, 2023,421) 3700-3711 Abramson Cancer Center
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Encorafenib plus binimetinib in BRAF V600E-mutant metastatic NSCLC

Progression-free survival by IRR

Treatment naive (n=59) Previously treated (n=39)
1901 100
90 -
891 20
70 70
s 50 = 1
[ 5 50
30 30 4
w{ Median PFS NE (15.7 mo to NE) w] Median PFS 9.3 mo (6.2 mo to NE)

— T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (months)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (months)
No. at risk:

Na st Previoustytreated 39 27 23 18 15 12 10 7 6 6 4 4 3 3 2 2 0 0

Treatment-nalve 69 54 35 33 36 33 30 26 25 19 14 14 12 8 7 7 2 o

> The median duration of follow-up for PFS by IRR was 18.2 months (95% Cl, 16.4, 22.3 months) in
treatment-naive patients and 12.8 months (95% Cl, 9.0, 19.8 months) in previously treated patients

e | e e
Riely et al, J Clin Onc 2023 R PennMedicine 4,

Abramson Cancer Center
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Progression-Free Survival by IRR (Data Cutoff: Apr1,2024)

Treatment naive (n=59)

Previously treated (n=39)

100t 100-h
L L
90 LL No. of PFS events, n (%) 28(47) 90 i No. of PFS events, n (%) 20(51)
+ Median duration of follow-up 333 "L Median duration of follow-up 14.0
w 807 1\ for PFS (95% CI), months (30.4-41.3) ¢ 807 kl!q for PFS (95% Cl), months (1.3-44.2)
3 7 T 68% Median PFS (95% Cl), 30.2 g 0] I Median PFS (95% CI), 93
3 e, months (15.7-NE) 3 L months 62-24.8
3 607 1 56% 3 60 \
8 - ™ 8 & “148%
< 1 f 43% g T
= 40 H L J il
3 | —— g 0 | a3
§’ 304 g’ 30 1 T 27% L
& & : 1 ' ——t
20 20 ‘. !
| |
104 10 | i i
| | |
0 — — — ————— 0 —_—
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
No. atrisk Months No. at risk Months
59 45 36 30 28 23 22 20 16 10 10 7 4 3 0 39 24 16 12 7 6 5 4 4 4 4 3 0 0 O
IRR, independant radiology review; NE, not FFS, survival.
Riely GJ, et al. Pres t ESMO Congress; 13-17th, 2024; Barceions, Spain.
] Ty
“Data on file. Not teportedin the primary publication ! \&. I)Cnn 1\40(11(:“]0 15
1. Riely GJ, et 3L Prezented at ESMO Cangress; September 13-17th, 2024; Barcelons, Spain. 2. Riely GJ, et al. J Cin Oncel. 2023 41(21) 3700-3711 .~ Abramson Cancer Center
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LJ
Overall Survival (Data Cutoff: Apr 1,2024)
Treatment naive (n=59) Previously treated (n=39)
1004— No. of OS events, n (%) 26 (44) 1001 No. of OS events, n (%) 23(59)
90 L\L Median O (35% Cl), NE o % Median OS (95% CI), 227
L B3% L
months 31.3-NE — =
801 h, 801 :
o 68%
@ 101 L 6% @ 701 H_‘,
= e S - ! i
§ 60 o 3 601 | ;\_L. -
g 50 ] = E 504- s
= L | [
40 T 401 ; i 4
o ] i N 29%
3 304 8 307 l\ i e
201 2 I |
i
10 101 ! i
| {
""" T T T T T T T T T T T T OrTTTT T T T T T T T T T T T T T T T T T T T T T T
02 4 6 81012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 0 2 4 6 810 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
No. at risk Months No. at risk Months
59565349494847444444413838363535343021201714 1 9 8 5 3 0 39342828262323232019191715141313108 8 7 6 54 3 3 1 0 0
cporedinto ey pbdcaton’ F&) Penn Medicine 4
1 Riety GJ, ted 3t ESMO Cony 4, Barcelond, Spain. 2 Reety Gl et &t J Cin Cncol. '00-371 & Abramson Cancer Center
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_mOS 17.3m 182 m 476 227m A

Dabrafenib + Trametinib vs Encorafenib + Binimetinib:
BRAFV60E NSCLC Efficacy

ncorafenib/Binimetini

B A
Study Single Arm Phase I Single Arm Phase |
Pts Tx-Naive Previously Tx'd Tx-Naive Previously Tx'd
No of Pts 36 57 59 39
Med Age 67 64 68 71
Never Smoker 28% 28% 31% 28%
Evaluation Investigator-Assessed Blinded Independent Review (BICR)
TRAE Gr 3/4 68% 69% 54% 33%
Med F/U 60 m 60 m 36.2m 30.8 m
ORR 64% 68% 75% 46%
DOR 10.2 m 98 m 40m 16.7 m
mPFS 10.8 m 10.2m 302m 9.3m

&) Penn Medicine 47

.~ Abramson Cancer Center

17
(] [ ] [ ] ® e L] (]
Encorafenib and Binimetinib CNS activity
CNS = central nervous system
McLoughlin EM, et al. J Thorac Oncol. 2019;12(4):¢269-e271. @ E‘?ﬂ“”cl“hgﬂj 18
18
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Treatment-Related AEs (210%) in Overall Population (N=98)!

Primary analysis (data cutoff: Sep 22, 2022)

Nausea
Diarrhea
Fatigue
Vomiting
Vision blurred
Anemia
Constipation
ALT increased
ASTincreased

Current analysis (data cutoff: Apr 1, 2024)

50% ™ 52%

43%
* With additional follow-up, safety
profile was consistent
with the primary analysis

Similar to the primary analysis,
any-grade treatment-related

Alopecia pyrexia occurred in 8% of
Pruritus patients; all were grade 1/2
Abdominal pain
CPK increased * Treatment-related AEs leading
Dizziness? to dose reduction and permanent
Dry skin Grade /2 . discontinuation of encorafenib
~ Myalgie® 1'1‘;‘ plus binimetinib were consistent
Ras:?::;?::j{:: s Grade 3/4 . with those in the primary analysis
Asthenia 10%
Rash? ] 10%
| st S i RENNIRY v 5 - R SR 0 A S P T T RO ¥ i W A W A 5|
asentie e B wee ot esrieinth iy st sy e et st e 5 e Fg:l Penn Medicine 19
1 Riely GJ, et 3t Presented at ESMO Congress, September 13-17th, 2024; Barcelona, Spain. 2. Riely GJ, et al. J Cin Oncof. 2023,41421) 3700-3711 @ Abramson Cancer Center
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Dabrafenib plus trametinib vs encorafenib plus binimetinib
.
600E
in BRAFV60%E NSCLC: Adverse events
Dabrafenib plus trametinib Encorafenib plus binimetinib

: .nmrgg_.gg Overall (N=98)

Preferred Term 1¢ 2 3 & 3 & sknown Total

Amyewt st ] vosa] 2eey| saey [ Jaeen] sonc | [ oo [ e anygeade Goares Srades
Pyrewa 20450 2406%)]  6(8%)° [ 6(6%)° 0 0 31(36%) Any TRAES, n (%) 92 (34) 37(38) 36r

Nausea ! B 28 (S o [ [ [ 47(514%) 49(50) 33) 0

Veatog ser) saow] sew | o [ e[ o [ rawy | sse Diarthea 42(43) 44) 0

ey skin nes)| 3w e ] o 0o 00| 38054 31(32) 2(2) 0

Ondema peripberal* nem sene] o 0 o o0 | sses) Vomiting 28(29) 101) 0
lDimba-- R SN 2024 0 [ [ M) T SB(18] EXE]] 0

- e tenT o T o T+ Tsmy| |Pyrexa (treatment-related) was the cause of dose interruption of
s B | 16 o Wl o = ; encorafenib plus binimetinib in one patient but did not result in
Faipue vara] 3o | o [ sewe | o o dose reduction or permanent treatment discontinuation

R 364 [ o Pruritus 12(12) 0 [

Dispocea 1(s] st o | ey | o o: | 208 Blocd creaiitie

Antaalgia® wema| @y o | e[ o o | sam) phosphokinase 1nan 0 0

Challs 17184 8(5%)° [ [ o 0 B Increased

Headacke 1607 20%)- o: | awye | o0s 0: | 1900 Edema peripheral nay o o

Dose reduction : 48% for D; 32% for T Dose reductiop 125%

Dose interruption or delay: 77% for D; 71% for T Dose interruption : 44%

Permanent discontinuation due to TRAEs: 22% Permanent discontinuation due to TRAEs: 15% (nausea, vomiting, diarrhea)
2023 ASCO pasiwtto v Myung-Ju Ahn, M.D. Samsung Medical Center PrancharaetaluTo 2022 ASCQ tuitualins
ANNUAL MEETING P mtter st ASCO e, Roilyet al ASCO 2023 . ovitcoGE conquErs CANCER

N Jemm] o |
Fx]& PennMedicine 5
¥ Abramson Cancer Center
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Dabrafenib plus trametinib vs encorafenib plus binimetinib
in BRAFV600E NSCLC: Adverse events

Dabrafenib plus trametinib Encorafenib plus binimetinib
¢ Matitum Grade Overall (N=98)
Preferred Term W o 4 ] & .,
Amy vt s(s%)] 1708t saot)y: | s1esy| 86ty B g (Ceates (ites
Pens’ 22(24%) 24(28%) 0~ 6(6%)° 0= Any TRAEs, n (%)* 92(%94) 37 (38) 33"
Nassea- 2510 2088 0 [ 0 [ Nausea 49 (59) 303) ]
Vomsting 9(1etey| 3(%) 0 3(3%) [ L% | 38 (41%) Diarrhea 42 (43) 4(4) 0
Drv skis* sowc | e | o0 [ e | o o: | 38050 Fatigue 31(32) 2(2) 0
& bl e sewe| o 0 S 0 o | 308 Vomiting 28(29) 1(1) 0
Dizboea’ e sewe] e o | 2ewe]| o 3 540374 FICITS TETTS] EIE)] 0
Deczensed 2 1S (5% 13 (14%) g (5 (2 [ 31(3%) A = 2
e e o e e L) | Pyrexia (treatment-related) was the cause of dose interruption of
prv el o | s | o o | vy encorafenib plus binimetinib in one patient but did not result in
Fatime e | o | seme| o o dose reduction or permanent treatment discontinuation
i el 2ene ) oF | 20%We ] 07 Lz Pruritus 12(12) 0 [
Dyspoces MO S5 7% 0 7(3%) [ 0 Blood creatine
Artalga weul @] 10%) o 1w | o 0 phosphokinase 1 (11 0 0
Chill” s sene| o 0 0 3 0 increased
Headache: 16| 20071 1% 0 1(14%)- 0° 0 Edema peripheral 1 0 0
Dose reduction : 48% for D; 32% for T . Dose reduction : 25%
Dose interruption or delay: 77% for D; 71% for T Dose interruption : 44%
Permanent discontinuation due to TRAEs: 22% Permanent discontinuation due to TRAEs: 15% (nausea, vomiting, diarrhea)
sresouteo v Myung-Ju Ahn, M.D. Samsung Medical Center Planchardet atuto 2022 ASCQ tistezaisy
o et . v ASCQ T
IR T
& Penn Medicine 5
Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. ¥ ¥ Abramson Cancer Center
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Encorafenib Dose Modifications: 2024 Update T
- — o

Dose Permanent
interruptions -educti discontinuation
ARs leading to: 59% 16%
By Most Common ARs Leading to Dose Modifications*t:
R 16
;14
£ 12
§ 10
s 6
& g
2
0
3 2 W 0 e o0 3 o ) W 0 o
o 0s® X'ia o 2 2 e® o \ W @@ S«
o W *e\e\g <2 « .\“de p \(\de pe \'\e\‘\o«“ \lo\“ ‘;\ﬂ“d \ \_\«\v‘a\(‘“
s ¥ pot® v
‘s nte e ety il eyt e e Fz% PennMedicine 5,
lﬁ"dyw.(\l‘,ﬁecer\lledal ESMO Congress, September 13 arceicns, Spain 2 Riely GJ et o JCrnOncol 20234121 37003711

Abramson Cancer Center
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Binimetnib Dose Modifications: 2024 Update

Dose
interruptions

ARs leading to... 62%
Bl

Patients, %

W
'D‘i: on fie. These trestment-related AEs were not ¥ publication’ a3 Y
ALT, slanine. AST, azpartate PK,

Most Common ARs Leading to Dose Modifications*t:

L

Permanent

discontinuation

L\

17%

t 3tove the 10% threzhold

1 Rer,cu etal Presented at: ESMO Congress; September 13-17th, 2024; Barcelons, Spain. 2. Riely G, ef al. J Céin Oncol, 2023,4121) 3700-3711

Fxﬂ Penn Medicine 54

Abramson Cancer Center
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Encorafenib and Binimetnib: BRAF V600 mt (+) NSCLC:
Data Summary

Study Desig

*  PHAROS is a single-arm, open-label, multicenter Phase Il study

‘Efficacy: Treatment-naive'=*

Primary analysis (data cutoff: Sep 22, 2022)
J ORR by IRC was 75%

investigating the efficacy, safety, and tolerability of ff
+ binimetinib in treatment-naive and previously treated patients
with BRAF V600E-mutated mNSCLC

*  The most common TRAESs (225%) were nausea (50%), diarrhea
(43%), fatigue (32%), and vomiting (29%)'

*  With additional follow-up, safety profile in current analysis (data
cutoff: April 1, 2024) was consistent with the primary analysis*

*  Similar to the primary analysis, any-grade treatment-related
pyrexia occurred in 8% of patients; all were grade 1/2*

*  TRAEs leading to dose reduction and p t di
of encorafenib plus binimetinib were consistent with those in the
primary analysis®

*D3taon tie. ted AL
A€,

AST, s2p3rtste am

. I were durable (212 months);
mDOR by IRC was NE (95% Cl, 23.1-NE)

« Median PFS by IRC was not estimable (95%
Cl, 15.7-NE)

Updated analysis (data cutoff: Apr 1, 2024)

* ORRbyIRC was 75%

«  mDOR by IRC was 40.0 (95% Cl, 23.1-NE)

« mPFS by IRC was 30.2 (95% Cl, 15.7-NE)

+  mOS was not estimable

PFS - Treatment-naive (N=59)

oy publicats .mqwuam(::vvhem\"-l!md

PK,
1. Riely GJ, et al, Pres m(ed ot EJ!O Congreat, September 13-17th, 2024, Barceions, Span. 2. Fuely G, et . Jl.ann(ol 2023,4%21)3700-3711

Efficacy: PreviouslyTreated!*

Primary analysis (data cutoff: Sep 22, 2022)

* ORRbyIRC was 46%

* Responses were durable (212 months);
mDOR was 16.7 months (35% Cl, 7.4-NE)

¢ Median PFS by IRC was 9.3 months
(6.2-NE)

Updated analysis (data cutoff: Apr 1, 2024)

* ORR by IRC was 46%

* mDOR by IRC was 16.7 (35% Cl, 7.4-NE)

*  mPFS by IRC was 9.3 (95% Cl, 6.2-24.8)

¢ mOS was 22.7 months (95% Cl, 14.1-32.2)

PFS - Previously Treated (N=39)

m

i
wl
k

T Penn Medicine
& 24

Abramson Cancer Center

24

Page 12

AN



Conclusions: TKils in B-RAF mutation (+) NSCLC

» Dabrafenib and Trametinib: erstwhile standard of care (SOC) with activity both 1L and
2L in Class | BRAF mutation

» Encorafenib and Binimetinib current SOC
> Similar ORR% to Dab/Tram
» Superior PFS and OS data, particularly 1L
> Improved toxicity profile (far less fever, fewer gr 3 and 4 events, lower Tx discontinuations)
> Clear cut CNS penetrance

» Neither combination yields activity outside BRAF V600 mutations.

» Whether to proceed first with CPIs or TKIs is a point of controversy

» Need to explore means to prevent or overcome resistance

® D Penn Medicine o5

Abramson Cancer Center
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Recommended Dosage and Administration®?
Confirm the presence of a BRAF V600E mutation in tumor or plasma specimens prior to initiating encorafenib or binimetinib
Encorafenib é En(:o;afeni!: hand b.igi]mettifnibdmay
e taken with or without foo
4somg AAAAAA
QD ' ' ' ' ' ' Instruct pa.tlen_ts _to not take a missed dose of et
T e s encorafenib within 12 hours the next dose, or binimetinib
4 F:l- 3 g within 6 hours of the next dose
Instruct patients to not take an additional dose if vomiting
e Ay (9@ occurs after administration of encorafenib or binimetinib
Binimetinib but continue with the next scheduled dose
First dose 45 m Second dose 45 m
PV g Approximately POY N 9 Hemodialysis is likely to be ineffective in the treatment of
oW 12 hours later 1 & overdose, as encorafenib and binimetinib are 86% and
97% bound to pla teins, tivel
Each tablet: 15 mg Each tablet: 15 mg 2 B O
Patients with moderate or severe hepatic impairment:
& p p
i ©  the recommended dose of binimetinib is 30 mg orally BID
Continue treatment until disease progression
or unacceptable toxicity
T [ e e
D Penn Medicine g
@ Abramson Cancer Center
28
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Recommended Dose Reductions for Adverse Reactions

+ If binimetinib is withheld, reduce encorafenib to a maximum dose of 300 mg QD until binimetinib is resumed!

« Ifencorafenib is permanently discontinued, discontinue binimetinib?

Recommended Dose'?2

e ]

~ Binimetinib )

& 45mgorallyBD S22

Starting dose
First dose reduction 300 mg orally QD anee 30mgorallyBID €S
[ ]
’ (1 1] () Permanently discontinue
Sesand doss dustion @ 2eSmoorallilt (] 1) & If unable to tolerate 30 mg orally BID

@ Permanently discontinue N/A

Subsequent modification
If unable to tolerate 225 mg orally QD

AE = odverse event; BID = twice daily, N/A = not available; QD = once daily.
1 Braftovi® i i ion. New Yerk, NY: Pfizer Inc; 2025; 2. Mektovi® (binimatinib) Prescribing Information. New York, NY: Ffizer Inc ; 2025,

[
Egﬂ. Penn Medicine g

Abramson Cancer Center
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Summary and Overview of Management Guidelines for BRAF V600E-mutant
mNSCLC
NCCN Guidelines 2025'
Latestupdate  January 2025
i Mutation discovered prior to 1L Mutation discovered during 1L
+ Preferred: Dabrafenib + trametinib® or encorafenib + - Complete planned systemic therapy, including
binimetinib* maintenance therapy, or interrupt current therapy,
+ Useful in certain circ es: Vi fenib®* or followed by dabrafenib + trametinib® or
dabrafenib*t encorafenib + binimetinib
+ Otherrecommended: Systemic therapy for
adenocarcinoma or squamous cell carcinoma
Subsequent + Post-dabrafenib + trametinib, encorafenib + binimetinib, or single-agent dabrafenib/vemurafenib:
therapy CT +/-10 +/- anti-VEGF
+ Post-CT +/- 10 +/- anti-VEGF: Dabrafenib + trametinib* or encorafenib + binimetinib
= Following progression: subsequent CT and/or IO
) st s N et kR B S R A A R T T s e |
T Penn Medicine 4
& Abramson Cancer Center
30
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