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• BRAF is a serine/threonine kinase of the RAF 

family

• Key component of the RAS–RAF–MEK–ERK (MAPK) 

cascade.

• Transduces signals from activated receptor 

tyrosine kinases

• Regulates proliferation, differentiation and cell 

survival

BRAF in the MAPK Pathway

1. Yan N, et al. Front Oncol. 2022;12:863043; 2. Dagogo-Jack I, et al. Clin Cancer Res. 2019;25(1):158-165; 3. Riudavets M, et al. Lung Cancer. 2022;169:102-114; 4. Šutić 

M, et al. J Pers Med. 2021;11(11):1102.



Different classes → different biology and drug sensitivity

BRAF V600E, the only targetable mutation with approved therapies

Classes of BRAF Mutations

1. Yan N, et al. Front Oncol. 2022;12:863043; 2. Dagogo-Jack I, et al. Clin Cancer Res. 2019;25(1):158-165; 3. Riudavets M, et al. Lung Cancer. 2022;169:102-114; 4. Šutić 

M, et al. J Pers Med. 2021;11(11):1102.



• BRAF mutations are present in several tumor types

• Common in melanoma (up to ~40 %)
• Relevant subset in colorectal, thyroid and others
• Less frequent in NSCLC (~1–5 % of cases)
• Despite low prevalence, major therapeutic implications

Incidence of BRAF mutations in cancer

Adapted from: Owsley J et al., Prevalence of class I-III BRAF mutations among 114,662 cancer patients in a large genomic database. Exp Biol Med (Maywood). 2021 Jan;246(1):31-
39. 

†

Tumor type % Class 1 Class 2 Class 3

Melanoma 39,6% 30,8% 5% 3,1%

NSCLC 4,1% 1,3% 1,4% 1,3%

Thyroid Carcinoma 33,3% 32,4% 0,9% 0%

Colorectal Cancer 8,7% 6,9% 0,5% 1,2%



• BRAF mutations in NSCLC

Clinical Characteristics of BRAF-Mutant NSCLC

1. Ibiayi D et al. Clin Cancer Res; 25(1) January 1, 2019. 2. Lin Q et al. J transl Med 2019;30;17(1):298. 3Dankner M, Maxwell J, Rose AAN. The evolving treatment landscape for 
BRAF-mutated non-small cell lung cancer. Transl Lung Cancer Res. 2024;13(4):930-935. doi:10.21037/tlcr-24-117. 

†



• Valine → glutamic acid substitution at codon 

600

• Mimics phosphorylation of the activation 

segment

• Stabilizes BRAF in an active conformation

• Leads to constitutive MAPK pathway activation

V600E: A “Small Change” With Big Consequences

1. Yan N, et al. Front Oncol. 2022;12:863043; 2. Dagogo-Jack I, et al. Clin Cancer Res. 2019;25(1):158-165; 3. Riudavets M, et al. Lung Cancer. 2022;169:102-114; 4. Šutić 

M, et al. J Pers Med. 2021;11(11):1102. 5. Dagogo-Jack I, et al. Clin Cancer Res. 2019;25(1):158-165
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Clinical Impact of BRAF V600E in NSCLC

1. Marchetti A, et al. J Clin Oncol. 2011;29(26):3574-3579.

• n=331 adenocarcinoma patients

• Bad prognostic, more common in women and

never smokers, and Advanced stages



Diagnostic of BRAF in Spain

1. Provencio M, et al. Biomarker landscape in advanced NSCLC: insights from a national prospective registry. Lung Cancer. 2025 

Sep;207:108680. doi: 10.1016/j.lungcan.2025.108680.

• Information from RRTT of GECP: n= 13,583 patients with stage IV 

NSCLC

– •BRAF was tested in 2,726 of 13,583 patients (20.1%)

– Non-squamous NSCLC: BRAF was tested in 23.0% of patients 

Squamous NSCLC: BRAF was tested in only 8.2% of patients.

– 4.5% of tested patients had a detectable BRAF alteration 

• (Non-squamous: 4.9% / Squamous: 0.5%)

– BRAF tested according institution:

Non-squamous

Squamous

>600 beds 600-300 beds <300 beds

24.5% 13.7% 15%



Diagnostic of BRAF in Spain

1. Provencio M, et al. Biomarker landscape in advanced NSCLC: insights from a national prospective registry. Lung Cancer. 2025 

Sep;207:108680. doi: 10.1016/j.lungcan.2025.108680.

• Information from RRTT of GECP: n= 13,583 patients with stage IV NSCLC

– • Increase in time: currently around 40% in Non-squamous and 15% in squamous histology



Study of Thromboembolic Risk in BRAF mutated patients

• Multicenter retrospective study in Spain (2008-2021)

• N=182 patients with BRAF mutations ( 70 with V600E)

• Objective: characterize incidence, timing and impact of TEE

• Incidence 26.4 % (95 % CI 19.9–32.9)

• Venous TEE (82%), Arterial TEE (18%)

• Median time to TEE: 2 months (range −0.2–4.8) -> 69 % of TEEs

occurred in the peridiagnostic window (±90 days of diagnosis)

• Classical risk factors and Khorana score did not identify high-
risk patients

Thrombosis appears as a distinct clinical hallmark of BRAF-
mutant NSCLC

1. Aparicio I, Iranzo P, Reyes R, Bote H, Saigi M, Bringas M, Bosch-Barrera J, …., Calles A. Brief report: High incidence of peridiagnosis thromboembolic events in patients 

with BRAF-mutant lung cancer. Thromb Res. 2023 Dec;232:133-137.



Timeline of treatment of NSCLC BRAF V600E

1 Planchard D. et al. NPJ Precision Oncology| (2024) 
8:90

Approved in 

Spain 

Aug/2025



Treatment with IO of BRAF V600E NSCLC

• No data from pivotal trials of IO / IO-CT for BRAF 

mutated patients (if included):

A) IO-CT non selected molecular patients: 

PFS: 7-8.8 months / OS: 15.6-22.2 months

B)  IO (PD-L1 high): 

PFS: 8.1-10.3 months / OS: 20.2-30 months

• Are BRAF mutated patients more sensitive to IO?

Results from NADIM trials (neoadjuvant CT-IO, n=4 (3.5%)) 

and retrospective analysis (n=4 (4.76%)) shows better 

results but small number of BRAFm patients

1. Provencio M, Robado de Lope L, Serna-Blasco R, Nadal E, et al. BRAF mutational status is associated with survival outcomes in locally advanced resectable and metastatic 

NSCLC. Lung Cancer. 2024 Aug;194:107865.



Treatment of BRAF V600E NSCLC

1. Planchard D, et al. Presented at ELCC; 2025. Poster [86P].



Treatment of BRAF V600E NSCLC
OCTOPUS: outcomes 1st line  (interim analysis, data cut-off 4 April 2024)

First line Targeted therapy seems better, than CT, CT-IO or IO (n=152 patients)

1. Planchard D, et al. Presented at ELCC; 2025. Poster [86P].



• Phase 2 multicentric trial. 3 arms: Monotherapy, combo previously treated, combo 
naive.

• Small number of patients 

Targeted therapy for NSCLC BRAF V600E
BRF113928:  Dabrafenib + Trametinib

1. Planchard D, et al. Lancet Oncol. 2016;17(5):642-650; 2. Planchard D, et al. J Thorac Oncol. 2022;17(1):103-115.



Targeted therapy for NSCLC BRAF V600E
BRF113928:  Dabrafenib + Trametinib

1. Planchard D, et al. Lancet Oncol. 2016;17(5):642-650; 2. Planchard D, et al. J Thorac Oncol. 2022;17(1):103-115.

June/2017

Aug/2017

Oct/2018



• Phase 2 multicentric trial. 2 arms: previously treated or naive.

Targeted therapy for NSCLC BRAF V600E
PHAROS: Encorafinib-binimetinib

1 1. Riely GJ, et al. J Clin Oncol. 2023;41(21):3700-3711; 2. Riely GJ, et al. J Clin Oncol. 2023;41(21, Suppl. Study Protocol):S1-S121



Targeted therapy for NSCLC BRAF V600E
PHAROS: Encorafinib-binimetinib

1 1. Riely GJ, et al. J Clin Oncol. 2023;41(21):3700-3711; 2. Riely GJ, et al. J Clin Oncol. 2023;41(21, Suppl. Study Protocol):S1-S121

ORR 75 % (95% CI, 62% -
85%)

ORR 49 % (95% CI, 32% -
65%)



Targeted therapy for NSCLC BRAF V600E
PHAROS: Encorafinib-binimetinib

1 Johnson ML et al. J Clin Oncol. 2025. DOI:10.1200/JCO-25-02023

PFS= 30.4 m PFS= 9.3 m



Targeted therapy for NSCLC BRAF V600E
PHAROS: Encorafinib-binimetinib

1 Johnson ML et al. J Clin Oncol. 2025. DOI:10.1200/JCO-25-02023

OS= 47.6 m OS= 22.7 m

Oct/2023

Aug/2024

Jul/2025



Targeted therapy for NSCLC BRAF V600E
PHAROS: Encorafinib-binimetinib

1 Johnson ML et al. J Clin Oncol. 2025. DOI:10.1200/JCO-25-02023



Targeted therapy for NSCLC BRAF V600E
PHAROS: Encorafinib-binimetinib



Targeted therapy for NSCLC BRAF V600E
Encorafinib-binimetinib: IFCT 1904 ENCO-BRAF 

Annals of Oncology (2024) 35 (suppl_2): S802-S877. 10.1016/annonc/annonc1602



Targeted therapy for NSCLC BRAF V600E
Encorafinib-binimetinib: IFCT 1904 ENCO-BRAF 

Annals of Oncology (2024) 35 (suppl_2): S802-S877. 10.1016/annonc/annonc1602

ORR 65.6 % 



Sequence of IO – TKI for NSCLC BRAF V600E

Di Federico A, et al. First-line immunotherapy with or without chemotherapy versus BRAF plus MEK inhibitors in BRAFV600E-mutated metastatic non-
small-cell lung cancer (FRONT-BRAF): a multicentre, retrospective cohort study. Lancet Oncol. 2025;26(10):1357–1369.

FRONT-BRAF (retrospective): Results – IO / TT 
sequentially



Sequence of IO – TKI for NSCLC BRAF V600E

Wiesweg M, et al. 1300P Treatment sequences in BRAF-V600-mutant non-small cell lung cancer: First-line targeted therapy versus first-line (chemo-) 
immunotherapy. Ann Oncol. 2024;35(Suppl 1):S827-S828.



Sequence of IO – TKI for NSCLC BRAF V600E

Wiesweg M, et al. 1300P Treatment sequences in BRAF-V600-mutant non-small cell lung cancer: First-line targeted therapy versus first-line (chemo-) 
immunotherapy. Ann Oncol. 2024;35(Suppl 1):S827-S828.

Better results of
targeted therapy in 

female



Sequence of IO – TKI for NSCLC BRAF V600E

Wiesweg M, et al. 1300P Treatment sequences in BRAF-V600-mutant non-small cell lung cancer: First-line targeted therapy versus first-line (chemo-) 
immunotherapy. Ann Oncol. 2024;35(Suppl 1):S827-S828.

Worst prognostic in 
PD-L1 high



Conclusions

• BRAF mutations are rare (1-4%) but impactful in NSCLC: we have to find them 

(NGS)

• Thrombosis is emerging as a clinical hallmark, with high incidence (26%)

• Immunotherapy in BRAF-mutant patients is active (add IO at some point of the 

treatment strategy)

• BRAF V600E is a clearly targetable driver; non-V600 remains a therapeutic 

challenge

• Targeted therapies are active (higher ORR and PFS in 1st line): encora-bini is the 

only approved in Spain (since first targeted therapy approved 8 years ago)

• Best sequence still unclear
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